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[ Abstract] Objective To understand the impact of daily average temperature on years of life lost (YLL) due to non-
accidental and cardiovascular and cerebrovascular disease deaths in seven mortality surveillance sites in Xinjiang Uyghur
Autonomous Region, and to provide scientific evidence for reducing the loss of life expectancy caused by daily average
temperature. Methods Mortality surveillance data for residents reported from January 1, 2015, to December 31, 2019,
were collected from seven mortality surveillance sites (Tianshan district, Urumgqi city; Karamay district, Karamay city;
Yizhou district, Hami city; Korla city; Hotan county; Artux city; and Tacheng city) in Xinjiang Uyghur Autonomous
Region through the China Center for Disease Control and Prevention’s Population Mortality Information Reporting
System. Air quality data from the National Environmental Expertise Service Platform and meteorological data from the
Climate Center of the Xinjiang Uyghur Autonomous Region Meteorological Bureau for the same period were also
collected. A distributed lag non-linear model (DLNM) was used to quantitatively analyze the impact of daily average
temperature on residents' YLL and the lag effect. Subgroup analyses were conducted for different genders and age groups
to identify sensitive populations. Results A total of 57 094 non-accidental deaths and 26 8484 cardiovascular and
cerebrovascular disease deaths were reported in the seven mortality surveillance sites in Xinjiang Uyghur Autonomous
Region from 2015 to 2019. The daily average YLL values for non-accidental deaths and cardiovascular and cerebro-
vascular disease deaths were (795.18+210.15) years and (332.15+111.58) years, respectively. The YLL values for both
non-accidental and cardiovascular and cerebrovascular disease deaths showed a certain degree of seasonal fluctuation
with daily average temperature from 2015 to 2019 in the seven surveillance sites. The trends in YLL for both causes of
death were opposite to the temperature trend, with the highest YLL values occurring in January and December. DLNM
analysis showed that the effect of high temperature (>22.57 °C) on the overall YLL was greatest on the day of exposure.
For every 1°C increase in daily average temperature, the YLL due to non-accidental and cardiovascular and
cerebrovascular disease deaths increased by [16.021 (95%CI: 10.125-21.917)] years and [5.821 (95%CI: 2.579-9.063)]
years, respectively. The effect of low temperature (<—1.04°C) on overall YLL had a lag effect, with the maximum effect
occurring at lag 2 days for non-accidental deaths and lag 5 days for cardiovascular and cerebrovascular disease deaths.
For every 1°C decrease in daily average temperature, the YLL due to non-accidental deaths at lag 2 days and
cardiovascular and cerebrovascular disease deaths at lag 5 days increased by [9.126 (95%CI: 0.872—17.053)] years and
[2.739 (95%CI.0.983~ 5.086)] years, respectively. Subgroup analysis showed that the effect of high temperature (>
22.57 °C) on YLL was greatest on the day of exposure for both males and females. For every 1°C increase in daily
average temperature, the YLL due to non-accidental deaths in males on the day of exposure increased by [7.559 (95%CI:
3.161-11.956)] years, and the YLL due to non-accidental and cardiovascular and cerebrovascular disease deaths in
females on the day of exposure increased by [8.462 (95%CI: 4.994—11.930)] years and [3.589 (95%CI: 1.862-5.315)]
person-years, respectively. The effect of low temperature (<—1.04 °C) on YLL had a lag effect for both males and
females, with the maximum effect occurring at lag 3 days for non-accidental deaths in males and at lag 2 days for non-
accidental and cardiovascular and cerebrovascular disease deaths in females. For every 1 °C decrease in daily average
temperature, the YLL due to non-accidental deaths at lag 3 days in males increased by [6.831 (95%CI: 0.657-13.625)]
years, and the YLL due to non-accidental and cardiovascular and cerebrovascular disease deaths at lag 7 days and lag 6
days in females increased by [4.530 (95%CI: 0.235-7.864)] years and [1.824 (95%CI: 0.189-3.382)] years, respectively.
The effect of high temperature (>22.57 °C) on YLL was greatest on the day of exposure for both residents aged <65 years
and 265 years. For every 1°C increase in daily average temperature, the YLL due to non-accidental deaths on the day of
exposure increased by [8.487 (95%CI: 3.398-13.577)] years for residents aged <65 years, and the YLL due to non-
accidental and cardiovascular and cerebrovascular disease deaths on the day of exposure increased by [7.524 (95%CI:
4.949-10.099)] person-years and [3.690 (95%CTI: 1.884-5.497)] person-years, respectively, for residents aged =65 years.
The effect of low temperature (< —1.04 °C) on YLL had a lag effect for both residents aged <65 years and =65 years,
with the maximum effect occurring at lag 3 days for non-accidental deaths in residents aged <65 years and on the day of
exposure for non-accidental deaths and at lag 4 days for cardiovascular and cerebrovascular disease deaths in residents
aged =65 years. For every 1 °C decrease in daily average temperature, the YLL due to non-accidental deaths at lag 3 days
in residents aged <65 years increased by [4.235 (95%CI: 1.583-9.648)] years, and the YLL due to non-accidental deaths
on the day of exposure and cardiovascular and cerebrovascular disease deaths at lag 4 days in residents aged =65 years
increased by [8.277 (95%CI: 1.885-14.668)] years and [2.855 (95%CI: 0.273-5.192)] years, respectively. Conclusions
Both high and low temperatures increase YLL in residents of the seven mortality surveillance sites in Xinjiang Uyghur

Autonomous Region, with a lag effect. Females and residents aged =65 years are sensitive populations.
[ Keywords] daily average temperature; years of life lost (YLL) due to premature mortality; non-accidental mortality;

cardiovascular and cerebrovascular disease mortality; impact; Xinjiang Uygur Autonomous Region
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Table 1 Daily years of life lost (YLL) due to non-accidental deaths and cardiovascular and cerebrovascular diseases in residents of
seven mortality surveillance sites in Xinjiang Uygur Autonomous Region from 2015 to 2019

IiH Xts Min Pys M Pys Max

El=v/V 795.18+210.15 277.21 639.80 784.58 920.94 1733.18
F 486.71+151.87 117.48 377.91 474.57 581.13 1176.57
2k 308.46+119.78 28.27 220.23 294.79 382.48 810.67
<65% 472.33+175.64 63.30 340.74 461.04 578.38 1225.08
265% 322.84+91.48 74.42 259.44 315.32 379.71 767.90

oI L RGP TS 332.15+111.58 65.73 252.09 320.49 400.29 799.42
St 211.26+84.99 20.96 150.29 202.59 262.97 517.53
ik 120.89+61.24 0.00 76.85 113.09 158.11 358.63
<65% 173.40+88.65 0.00 106.80 164.52 228.07 547.93
265% 158.75+59.82 0.00 115.24 155.33 196.98 450.68

R 2 OPERAET R AKX 7 ANSER B A 2015—2019 45 K05 YAl S R 22 B ARHE
Table 2 Basic characteristics of air pollutants and meteorological factors in seven mortality surveillance sites in Xinjiang Uygur
Autonomous Region from 2015 to 2019

TiH e Xxs Min Pys M Py Max
KAT5HH) PM, 5/(ug/m?) 52.26+31.88 11.80 29.12 43.82 67.61 314.90
PM,/(pg/m3) 142.30+93.30 35.20 90.73 120.13 161.53 1214.60
CO/(mg/m3) 1.18+0.57 0.39 0.74 0.99 1.54 3.31
0;/(pg/m3) 87.35427.13 24.56 63.86 86.35 108.62 164.14
SO,/(pg/m?®) 11.83+8.06 3.38 7.56 10.09 13.85 92.59
NO,/(pg/m3) 32.91+11.48 11.71 23.80 31.01 40.47 102.18
REHE H¥KiR/C 10.80+12.91 -16.53 ~1.04 13.38 22.57 33.20
TR /% 48.60+13.96 13.96 37.70 46.48 59.16 82.23
RH/(m/s) 1.96+0.53 0.88 1.57 1.92 227 4.46
S /hPa 914.41+10.36 731.16 908.76 914.40 920.20 939.94
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Fig. 1 Monthly distribution of daily average temperature and years of life lost (YLL) due to non-accidental deaths and
cardiovascular and cerebrovascular diseases in seven mortality surveillance sites in Xinjiang Uygur Autonomous Region from
2015 to 2019
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Fig. 2 Exposure-lag-response relationship curves between daily average temperature and years of life lost (YLL) due to non-
accidental and cardiovascular and cerebrovascular diseases
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Fig. 3 Lagged effects of high and low temperatures on years of life lost (YLL) due to accidental deaths and cardiovascular and
cerebrovascular diseases
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Fig. 4 Lagged effects of high and low temperatures on years of life lost (YLL) due to accidental deaths and cardiovascular and
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Fig. 5 Lagged effects of high and low temperatures on years of life lost (YLL) due to accidental deaths and cardiovascular and
cerebrovascular diseases in female residents
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