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Research on the impact of extreme temperatures on resident
non — accidental mortality, Zhangjiakou City, 2019 —2024
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Abstract : Objective To explore the impact of extreme temperature on the risk of non — accidental mortality in Zhangjiakou
city, and to identify susceptible subpopulations. Methods Data on non — accidental mortality among residents in Zhangjiakou
City from 2019 to 2024, as well as concurrent meteorological and air pollution data, were obtained from the Air Pollution and
Health Effects Monitoring Information System. The distributed lag non — linear model ( DLNM) was employed to analyze the
exposure — lag — response relationships between extreme temperatures and both non — accidental mortality and cardiovascular
disease mortality, with stratified analyses conducted by sex and age group. Results  The exposure — response relationship
between daily mean temperature and both non — accidental and cardiovascular mortality exhibited a U — shaped curve. The
effects of extreme cold showed persistent lag patterns, with the cumulative relative risks ( cumulative RRs) peaking at lag 21
days for both non — accidental mortality (CRR =2.470, 95% CI; 1. 746 —3.494) and cardiovascular mortality (CRR =2. 163,
95% CI; 1.379 —3.394). In contrast, the effects of extreme heat were acute and short — lived, with cumulative RRs peaking at
lag 6 days (CRR =1.483, 95% CI. 1.316 — 1.672) and lag 5 days (CRR =1.462, 95% CI. 1.236 — 1.729) for non —
accidental and cardiovascular mortality, respectively. Stratified analysis revealed that males and individuals aged =65 years
were at higher risk, with greater cumulative RRs during extreme temperature events. Conclusion  Extreme temperatures
significantly increase the risk of cardiovascular mortality in Zhangjiakou. Males and the elderly ( =65 years) are particularly
vulnerable.
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Table 1 Meteorological, environmental protection, and resident mortality data in Zhangjiakou city (2019 —2024)

AR xEs Min Pys Ps, Pss Max
EBAMET-(N) 19.41 +9.47 5.00 15.00 18.00 22.00 147.00
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CO(mg/m?*) 0.55 £0.27 0.20 0.40 0.50 0.70 2.10
0;(g/m®) 97.43 +38.50 17.00 69.00 90.00 121.00 233.00
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Fig. 1 Effect of daily average temperature on non — accidental mortality and cardiovascular disease mortality
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Fig.2 Single — day lag effects of exireme temperatures on non — accidental mortality and cardiovascular disease mortality
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Fig.3 Cumulative lag effects of extreme temperatures on non — accidental mortality and cardiovascular disease mortality
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Fig. 4 Cumulative lag effects of extreme temperatures on non — accidental and cardiovascular mortality by gender and age
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Table 2 Sensitivity analysis adjusting for different degrees of
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