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Abstract: Objective To identify the most appropriate meteorological variable for forecasting the health risk of high tem-
peratures. Methods The surveillance on causes of death, meteorological data and surveillance on air quality among reg-
istered residents in Ningbo City, Zhejiang Province during the period between May and October from 2013 to 2019
were collected. The association models of daily minimum temperature, average daily temperature, daily maximum tempera-
ture, daily minimum heat index, average daily heat index, daily maximum heat index, average daily apparent tempera-
ture and torridity index with deaths and years of life lost (YLL) were created using time series analysis and distributed
lag non-linear models, and the model fitting effect was evaluated using the minimum Akaike information criterion (AIC)
procedure. The most appropriate meteorological variable for forecasting gender—, age— and mortality—specific health risks
of high temperatures was identified. Results A total of 120 628 deaths were reported during the study period, with dai-
ly deaths of 94 cases, and daily YLL rate of 19.74 person—years/10°. Except for daily minimum heat index and torridity
index, the exposure-response relationships between other six meteorological variables and deaths and overall YLL rate
all appeared a “J” shape. The lowest AIC values and the optimal model fitting effects were measured for the associa-
tion models between average daily temperature and whole populations, females, subjects at ages of 65 years and older,

and deaths and YLL rates due to circulatory diseases and respiratory diseases. Conclusion High model fitting effects
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are observed between average daily temperature and deaths and YLL rates, which are more suitable for forecasting the

health risk of high temperature.
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Figure 1 The exposure—response relationships between meteorological variables and overall deaths
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Table 1 The AIC values of the relationship models between meteorological variables and deaths
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Table 2 The AIC values of relationship models between meteorological variables and overall deaths
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mum lag days to 14 d.

ZAGPR S AL T8, YLL RESCRMBA, R 5 AN T 7 DU I8R5 AL
Mcﬁﬁﬁﬁmﬂ FOR, RBAXTRS AT TRSCRBE, RIE AIC 5221 J7 i/ MEJE
- YLL FRESCRBIAY AIC (I8N, BEMT  ESIERCR, A H SR A H B AEGR E 1Y
ﬁm&%ﬂ 5T A ROREGF s BARNETT 45 % M 7 5 TSR 48
AT [ R H s R AT il (BB T B S NSRS BB, SRS SUIIET7 vk U Aepse
s MEIRZIEARMUCE — KPR PG, JEARE  TRIARCR, ABE S H R S ARFER TR
ﬁ%ﬁ@ﬁhﬁ% RERAURAERE . HY G EE RIS
AMREES T H R E] AL Ekﬁﬁﬁ%n R . RIGEEEHEY ISR BB R 8Ol T
LS RCR A, SENSMETESRIER.: BHEF  SREREKSTE . SR, SRR,



TG EE: 20224F8 HES 34 55584 Prev Med, Aug. 2022, Vol. 34 No.8 - 807 -
o 10 o 10 o 10 o 10 r
= = =] e
= 8r = 8r = 8r = 8r
= S af = s
-~ — >~ -
¥ o2 ¥ o2 ¥ o2 F W2t
= 3 - -
- 0 - 0 - 0 - 0
10 15 20 25 30 15 20 25 30 35 20 25 30 35 40 10 15 20 25 30
H Rl H 3 F e e Ul g Al
Daily minimum Average daily Daily maximum Average daily apparent
temperature/°C temperature/°C temperature/C temperature/°C
o 10 | o 10 | o 10 o 10
g 5 S S
= 8r = 8r = 8r = 8r
= = =3y =y
o~ >~ >~ -
o2t o2t o2 M2 F
5 5 - -
= 0 = 0 = 0 = 0
15 20 25 30 35 40 15 20 25 30 35 40 20 30 40 50 60 70 20 25 30 35
H i e £ H 5 #aE%L BRIk RFEEL
Daily minimum Average daily Daily maximum Torridity index/C
heat index/C heat index/C heat index/°C
2 SEHERRSE YLL RIZEE-N KR
Figure 2 The exposure—response relationships between meteorological variables and overall YLL rate
£ 3 AL YLL RCRBAR AIC E
Table 3 The AIC values of relationship models between meteorological variables and YLL rate
H IR A Spr— H i H 214 H R Ak H 2k H R
Al N " Al SRR PBsl Eiak 4 PRl PR R
verage
AreH Group Daily d ‘]g Daily Average daily Daily Average Daily Torridity
aily
minimum ! maximum apparent minimum daily maximum index
temperature
temperature temperature temperature heat index heat index heat index
BN 6 048 6 025 6 034 6 031 6 102 6 045 6 046 6 129
J3 1% Males 6 979 6 966 6 966 6 966 7 004 6 974 6 968 7 023
22 Females 6 547 6 539 6 540 6 542 6 576 6 540 6 546 6 596
<65% \HffPeople aged <65 years 6 016 6 018 6 020 6 019 6 033 6 019 6 014 6 051
=654 N People aged =65 years 8 879 8 831 8 859 8 849 8 969 8 875 8 898 8 977
1B 38 &R G99 [ % Patients with 3 579 3 565 3571 3572 3 609 3 567 3 575 3 616
circulatory diseases
W W 52 GE < 995 8. Patients with 1 989 1 981 1992 1 988 2 026 2 000 2 000 2 024

respiratory diseases

MNAERHETFBEIRAE ST TR, Z) i3 el P . REAEOF
FEME S 96 P45 AR ET I8 AR T — R 514
YR, AN SRS R L P — SR 5 b T B
TR Fz AR L P S XU 110 SR ATT AT R LA T
WEFE R B, &7 38 B K 5 R KRS IF AN o8 2 4 [
G0 BE A fe 3 AT fE Lk & W E B K . ARMSTRONG

S5 PO AER 445 AT ROBAE BT R B, AR
BTHE 23%, SET-ABS FIE 1.1%, IR IREE
ARG I B 0] B8 L iR P B T i, (IR EE )
SRR WK S R . 5 — 7T, (R
HZ ARG IGPR SR INTRME R, 3 B0 o B
FEAR, 5 if— 2D IF R DCITAL .



- 808 - B EE2E 20224F 8 A4 34 4581 Prev Med, Aug. 2022, Vol. 34 No.8
® 4 SEIhREE YLL REFEAA AIC 5
Table 4 The AIC values of relationship models between meteorological variables and overall YLL rate
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4, changing the degree of freedom for meteorological variables to 5; Model 5, changing the maximum lag days to 7 d; Model 6, changing the maxi-

mum lag days to 14 d.
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