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The Total and Added Effects of Heatwaves on Years of Life Lost in Ningbo City
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[ Abstract)
Methods We obtained data of mortality, population, meteorological and air quality from 2013 to 2019 in Ningbo city, and

Objective To evaluate the total and added effects of heatwaves on years of life lost( YLL) in Ningbo city.

calculated the daily YLL rate. We defined 15 types of heatwaves by combining percentiles of daily maximum temperature with
duration. Time series analysis and distributed lag non-linear model were used to estimate the total and added effects of heatwaves
on YLL rate, and stratified analyses were conducted by gender and age( <65 years, =65 years). Results In the study period,
the daily total YLL rate was(19.74+3.14)/10° , which were higher in heatwave periods than in non—heatwave periods. The total
effects of heatwave increased with higher temperature and longer duration. When heatwave was defined by daily maximum
temperature =95th(37.2 C) and the duration =2 d, the total effect of heatwave in lag 0—10d was the greatest, with an
increased total YLL rate of 3.77(95% CI:2.25,5.29)/10°. The results of stratified analyses showed that heatwave had a larger
effect on male and =65 years old. The added effects of heatwave on male and =65 years old were statistically significant( P<
0.05). Conclusion Heatwave could elevate the level of YLL rate, with greater impacts on male and elderly people. The added

effects of heatwave may only occur in sensitive populations such as male and elderly people.
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HW_P92.5_2d -0.52(-3.48,2.43) -2.27(-6.59,2.04) 1.19(-2.42,4.81)  —0.27(-3.19,2.66) -2.45(-12.24,7.34)
HW_P92.5_3d 0.89(-1.29,3.08)  —0.68( -3.88,2.52) 2.44(-0.23,5.11) 0.50( -1.67,2.66) 3.43(-3.82,10.69)
HW_P92.5_4d 1.08(-0.93,3.08)  0.06(-2.87,2.99) 2.07(-0.38,4.51) 0.52(~1.47,2.50) 4.24(-2.39,10.88)
HW_P95.0_2d 1.62(-1.02,4.26)  3.63(-0.23,7.49)  -0.37(-3.60,2.86) 0.40(-2.21,3.02) 10.10(1.37,18.84) *
HW_P95.0_3d 1.56(-0.77,3.89)  3.64(0.24,7.04) *  —0.49(-3.34,2.36) 0.47(-1.83,2.78) 8.53(0.84,16.21) *
HW_P95.0_4d 1.84(~0.41,4.10)  4.05(0.76,7.34) *  —0.33(-3.09,2.43) 0.74(-1.49,2.97) 8.77(1.34,16.20) *
HW_P97.5_2d 1.12(-2.50,4.74)  -0.37(-5.66,4.92) 2.60(-1.83,7.03)  -1.14(-4.73,2.44) 14.97(3.01,26.93) *
HW_P97.5_3d -0.27(-3.76,3.21)  —1.94(-7.04,3.15) 1.37(-2.89,5.64)  —1.94(-5.39,1.51) 9.22(-2.31,20.75)
HW_P97.5_4d -0.33(-4.27,3.62) -2.51(-8.28,3.27) 1.83(-3.00,6.66)  —2.02(-5.93,1.89) 9.16(-3.91,22.23)
* .P<0.05
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