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Lag effect analysis of the impact of warm season temperature on stroke
hospitalization risk, Hengshui City, Hebei, 2023 —2025
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* Academy of Medical Sciences, Shanxi Medical University, Jinzhong, Shanxi 030600, China

Abstract ; Objective To explore the impact of temperature on the number of hospital admissions for stroke in Hengshui City,
Hebei Province, and to provide scientific support for relevant prevention and control efforts. Methods We collected data on
the number of hospital admissions for stroke in a region of Hebei Province, daily meteorological data, and air quality data. A
distributed lag non — linear model (DLNM) was employed to analyze the effects of temperature on hospital admissions among
different genders, age groups, and subgroups. Results  During the warm season ( May to October), temperature had a
significant impact on the number of hospital admissions for stroke across various populations. With a cumulative lag of 15 days,
the cumulative relative risk (RR) of hospital admission for stroke at a relatively low temperature of 20 °C in the warm season
was 1.291 (95% CI; 1.030 — 1.619), at 21 °C it was 1.216 (95% CI. 1.016 — 1.456), and at 22 °C it was 1. 154
(95%CI; 1.003 —1.327). For females, the RR was 6.422 (95% CI; 1.910 —21.588) at 10 °C. For the population aged =
65 years, the RR was 4.286 (95% CI; 1.401 - 13.112) at 10 °C and 1. 117 (95% CI. 1.016 - 1.228) at 24 °C. The
relatively low temperature range of 20 °C =26 “C in warm seasons could significantly increase the hospitalization risk of cerebral
ischemia subtype (RR: 1.09 - 2.31). The risk peaked at 20°C, when RR was 2.315 (95% CI. 1.338 - 4.003).
Conclusion  Temperature during the warm season influences the number of hospital admissions for stroke, with relatively low
temperatures (20 —22 °C) in the warm season identified as potential risk factors for stroke patient admissions. Moreover,
temperature has specific impacts on females, individuals aged 65 and above, and those with cerebral ischemia.

Keywords: Stroke; Meteorological factors; Environmental pollution; Distributed lag non — linear model
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Table 1 Basic characteristics of daily stroke hospitalization volume and meteorological factors in Hengshui, 2023 —2025
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(x£s) (Min) (M) (Max) (x£5s) (Min) (M) (Max)
KR (C) 30.3 +5.6 10.0 27.5 42.0 1.9+7.1 -17.0 0.0 18.0
PM, 5 (pg/m’) 27.3£19.9 1.0 24.3 148. 1 51.9 £34.5 6.3 43.8 238.3
0, (pg/m®) 144.5 £36.2 57.4 141.9 240.9 84.9 +31.0 19.6 78.9 181.9
KA1 (%) 2.5+1.1 1.0 2.0 6.0 2.6+1.2 0.0 2.0 7.0
ABEAE(N)
PN 4.3£2.1 1 4 13 4.7+£2.1 1 5 13
Bk 2.2+1.5 0 2 2.5+1.5 0 2 8
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Table 2 Correlation analysis of stroke hospitalization volume with meteorological and pollution factors
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Fig.3 Effects of warm season temperature on total, female, aged =65 years, and ischemic stroke hospitalization volume (lag O — 15

days; reference temperature: 27.5 °C)
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Table 3 Effects of different warm season temperatures on stroke hospitalization volume in females, population aged =65 years, and

ischemic stroke subtype

/=38 /g =65 % i gt i
R () RR(95% CI) RR(95% CI) RR(95% CI)
10.00 6.422(1.910 ~21.588) 4.286(1.401 ~13.112) 18.517(2.005 ~171.042)
16.00 2.627(1.419 ~4.866) 2.152(1.218 ~3.802) 4.925(1.609 ~15.078)
18.00 2.006(1.288 ~3.123) 1.746(1.160 ~2.627) 3.275(1.471 ~7.293)
19.00 1.675(1.204 ~2.331) 1.518(1.119 ~2.058) 2.482(1.366 ~4.509)
20.00 1.602(1.183 ~2.169) 1.466(1.109 ~1.937) 2.315(1.338 ~4.003)
21.00 1.446(1.135~1.842) 1.352(1.083 ~1.689) 1.969(1.270 ~3.052)
22.00 1.319(1.092 ~1.593) 1.258(1.059 ~1.495) 1.697(1.203 ~2.393)
23.00 1.217(1.055 ~1.404) 1.180(1.036 ~1.344) 1.484(1.139 ~1.933)
24.00 1.137(1.023 ~1.263) 1.117(1.016 ~1.228) 1.317(1.081 ~1.606)
25.00 1.076(1.000 ~1.158) 1.067(1.000 ~1.139) 1.190(1.033 ~1.371)
25.60 1.048(0.991 ~1.108) 1.044(0.994 ~1.097) 1.129(1.011 ~1.260)
26.00 1.033(0.988 ~1.080) 1.031(0.991 ~1.073) 1.094(1.001 ~1.195)
27.00 1.007(0.991 ~1.023) 1.007(0.993 ~1.021) 1.025(0.993 ~1.058)
28.00 0.997(0.980 ~1.015) 0.996(0.981 ~1.011) 0.981(0.947 ~1.017)
29.00 1.005(0.948 ~1.065) 0.997(0.948 ~1.049) 0.958(0.851 ~1.080)
30.00 1.030(0.925 ~1.147) 1.011(0.920 ~1.111) 0.957(0.767 ~1.195)
31.00 1.069(0.910 ~1.255) 1.035(0.898 ~1.192) 0.976(0.702 ~1.357)
32.00 1.117(0.906 ~1.377) 1.064(0.885 ~1.281) 1.012(0.659 ~1.554)
33.00 1.169(0.915 ~1.494) 1.096(0.882 ~1.363) 1.064(0.644 ~1.759)
34.00 1.219(0.938 ~1.585) 1.126(0.892 ~1.423) 1.132(0.661 ~1.939)
35.00 1.261(0.971 ~1.637) 1.150(0.911 ~1.452) 1.215(0.711 ~2.076)
36.00 1.294(1.001 ~1.671) 1.168(0.929 ~1.468) 1.314(0.779 ~2.217)
37.00 1.318(1.004 ~1.729) 1.180(0.928 ~1.501) 1.430(0.827 ~2.472)
38.00 1.335(0.962 ~1.852) 1.187(0.891 ~1.580) 1.565(0.818 ~2.991)
39.00 1.345(0.881 ~2.053) 1.190(0.824 ~1.718) 1.719(0.750 ~3.939)
40.00 1.351(0.782 ~2.336) 1.190(0.741 ~1.911) 1.895(0.650 ~5.525)
41.00 1.354(0.679 ~2.701) 1.188(0.654 ~2.157) 2.094(0.544 ~8.068)
42.00 1.356(0.583 ~3.151) 1.185(0.571 ~2.456) 2.316(0.445 ~12.048)
& o HBAH + TR ZHEAE
A
______ e, e | T e \
10 20 0 40 0 0 w0 ‘- — ------- v- % e ]
65U AE | <ssuae| | | i A ¥
EToTTT 4
i LIESIRS LUV BT === not significant === significant

B4 RSN A 2 A B A B ABRY 15 SR BB S AU (X L 24 °C)
Fig.4 15 — day cumulative lag effect of warm season temperature on stroke hospitalization volume across different populations and

subtypes (reference temperature; 24 °C)
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Fig.5 Effects of warm season temperature on total, female, aged =65 years, and ischemic stroke hospitalization volume (lag O — 15

days; reference temperature; 24 °C)
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