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Associations between daily outpatient visits of cardiovascular diseases in People's Hospital
and local temperature, ozone concentration in Linyi from 2014 to 2019 FENG Meihui*?, HE
Qun', BO Xin®, LIU Houfengl, WU Xin®, YANG Jing4b, LI Dong4°, WEI Min* (1. College of Geography
and Environment, Shandong Normal University, Jinan, Shandong 250014, China; 2. Linzi District
Ecological and Environmental Technology Service Center, Zibo, Shandong 255499, China; 3. College
of Chemical Engineering, Beijing University of Chemical Technology/China Institute of Industrial
Carbon Neutrality, Beijing 100029, China; 4. a. Department of Equipment and Medical Engineering
b. Department of Network and Information c. Sleep Epilepsy Center, Linyi People's Hospital,
Linyi, Shandong 276000, China)

Abstract:

[Background] Exposure to high concentration of ozone (0;) can lead to elevated morbidity and
mortality due to cardiovascular diseases (CVD). Few studies in China are available on the combined
effects of temperature and O; on CVD.

[Objective] To clarify the short-term exposure effects of temperature and O; pollution on residents
with cardiovascular diseases in the Linyi City.

[Methods]| Based on the O; concentration monitoring data, daily outpatient visit data of CVD,
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and hourly and daily air quality data in Linyi City from 2014 to 2019, a distributed lag non-linear model (DLNM) was used to study the relative
risks (RR) and lag effects of temperature and O; on the outpatient visits of CVD in Linyi City, and the effects of the interaction between
temperature and O; on cardiovascular diseases were also examined.

The lag effect of O, exposure on CVD was non-linear, with a peak RR (95%Cl) value [1.39 (1.25, 1.55)] at O, concentrations of
100 pg-m~ and a significantly higher risk of CVD on the days of high O, concentration (> 180 ug-m™). The modifying effects of gender and
age on CVD showed that the RR (95%Cl) was greater for males [1.41 (1.26, 1.58)] than for females [1.38 (1.22, 1.57)], and higher for
those aged > 65 years [1.38 (1.02, 1.55)] than those aged <65 years [1.22 (1.06, 1.38)]. Males and adults older than 65 were more sensitive
to O, exposure. The modifying effect of temperature on CVD combined with O; exposure suggested that the risk associated with warm-
season O, exposure was present across all concentration levels. In cold season, the RR of O, exposure was significant at low and medium
concentrations (P,s, Pso) at 1-3 days of cumulative lag exposure (lag01-lag03), whereas the RR value was lower than that in the warm sea-
son.

O, pollution poses an increased risk of outpatient visit due to CVD in Linyi, with variations observed based on gender and
age. The impact of O; exposure on CVD is modulated by air temperature. Specifically, elevated temperature combined with high O; con-
centration during warm season escalate the outpatient visits due to CVD, with the outpatient visits being substantially higher than that
observed in cold season at lower temperatures. Conversely, in cold season at lower temperatures, the outpatient visits associated with
0O, exposure is more pronounced at lower temperatures. Furthermore, the effect of low temperatures in cold season on CVD surpasses

that of O, exposure.
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