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Abstract:

[Background] Stroke has become a main cause of death in China. With global warming, the
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studies on temperature and stroke have attracted much attention.

To analyze he relationships between heatwave and the years of life lost (YLL) by different subtypes of stroke by controlling
temporal and spatial effects with Bayesian spatio-temporal model, and to study the modifiers of the health effect of heatwave.

The daily information of stroke deaths, meteorological data, and air pollutant data in 40 districts and counties of Guangdong
Province were collected during the warm seasons (from May to October) in the years from 2014 to 2017. The individual YLL was first
calculated by matching age and gender according to the life table, and then the daily YLL rate (person-years/100 000 people) was
obtained by summarizing the daily YLL and correcting it with the population of each district or county. Bayesian spatio-temporal model
was used to fit a proposed exposure-response relationship between heatwave and the YLL rates of different subtypes of stroke. Finally,
stratified analyses were conducted by age (<65 years, =65 years), gender (male, female), and region (Pearl River Delta and non-Pearl
River Delta regions) to identify the major modifiers for the association between heatwave and stroke mortality.

During the warm seasons from 2014 to 2017, a total of 23 heatwave events occurred in the 40 districts or counties of
Guangdong Province, cumulatively lasting for 145 d. A total of 30 852 stroke deaths were recorded in the same time periods. The
average daily YLL rate of total stroke was (2.39+3.63) person-years/100 000 people, and those for hemorrhagic stroke and ischemic
stroke were (1.54+2.99) person-years/100 000 people and (0.84%1.85) person-years/100 000 people, respectively. Heatwave was
associated with increased YLL rate of stroke in residents, and it had a greater impact on ischemic stroke with a lag effect. The largest
cumulative effect of heatwave was at lag 0-1 day, which was associated with an increased YLL rate of total stroke and ischemic stroke by
0.17 (95%CI: 0.03-0.29) person-years/100 000 people and 0.13 (95%C/: 0.06-0.20) person-years/100 000 people, respectively. The results
of stratified analyses showed that heatwave had a larger effect on ischemic stroke in residents of aged 65 years or older, male, and non-
Pearl River Delta regions, and the rates of YLL increased by 1.11 (95%C/: 0.58-1.55), 0.13 (95%CI: 0.03-0.23), and 0.20 (95%CI: 0.07-0.32)
person-years/100 000 people, respectively; Heatwave only had an effect on hemorrhagic stroke in residents aged 65 years or older with
an increased YLL rate of 0.79 (95%CI: 0.26-1.31) person-years/100 000 people.

Heatwave could elevate the level of years of life lost associated with stroke in Guangdong residents, with greater impacts
on ischemic stroke of the aged, men, and residents in non-Pearl River Delta regions, and on hemorrhagic stroke in the elderly.

stroke; heatwave; Bayesian spatio-temporal model; exposure-response relationship; modifier
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Table 2 The Spearman correlation coefficients between
meteorological factors, air pollutants, and heatwave events in
40 districts or counties of Guangdong Province during the warm
seasons from 2014 to 2017
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Figure 1 The single-day and cumulative effects of heatwave on
the YLL rate of stroke by different lag days in 40 districts or
counties of Guangdong Province during the warm seasons from

2014 to 2017
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Table 3 The modification of age, sex, region of residents on the
relationship between heatwave and the YLL rate of stroke in
40 districts or counties of Guangdong Province during the warm
seasons from 2014 to 2017

{u(unit): A%E/10 5 A (person-years/100 000 people)

REIZEBY R ZEAYLLER (95%CI)
YLL rate by different types of stroke (95%Cl)
4 AR 2R R

Hemorrhagic

TP A (Subgroup)

Yy ER I 1 A 2R e

Total stroke Ischemic stroke

stroke
FUe/% (Age/years)
<65 -0.01(~0.18~0.16) ~0.05(-0.16~0.05) 0.05(~0.01~0.09)
265 1.99(0.68~3.11) 0.79(0.26~1.31) 1.11(0.58~1.55)
P <0.001 0.002 <0.001
M51)(Gender)
B (Male) 0.07(-0.19~0.34) ~0.04(~0.19~0.16) 0.13(0.03~0.23)
M (Female) 0.21(-0.03~0.46) 0.08(~0.06~0.24) 0.12(0.04~0.23)
P 0.465 0.347 0.045
1#h[X (Region)
iiﬁ;;{zielta 0.18(-0.03~0.34) 0.03(~0.10~0.13) 0.11(0.03~0.18)
=M

. 0.19(-0.08~0.50) 0.05(-0.17~0.22) 0.20(0.07~0.32)
Non-Pearl| River Delta

P 0.952 0.850 0.020
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