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53371 i,

LR R WIZ B s SR (C) , LR
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Arbry, AR AEL, HAM Bl T Poisson 73417, a0 1
T, time R RA 3 NS J2: A SRFRARSL T RELL X,
R B N REL, Dow RN

it FHAH R GBS FF RR (relative risk ) Z iR 2 E
FOE R R GE B 1 Be N KR B2, RR>1 R U] & 87
TR A BN *  AR 4 DLNM SR 45 [ 5 5
¥ B, RR IFAAXINT .

RR =exp(BxAX;)
o, AX, JEs2 iR R 2R

2 ZEREHMH

2.1 R MEST

R ZMEBREE T N2 2013451 A 1
H-2016 4F 12 H 31 H¥H R, M3t 53371 )4 B

BAE B E B, o B 25600 A, &tk 27771 A,
<40 % NKCH 1773 N ,40 ~60 % (H4E) $: 14357 A,
>60 % (#AE) NECH 37241 A, W] VLA 3R 2R Go i
WNFEEZON AR, 5 BE AZL969. 78% , H4AFE A
WZ, di B ANE1926.90%

F B[] 43 A0 AR 0T UL (&1 1) A B NBGE A 4 A
S W ARy FE EENIAE 3 A8 .10 A
12 7, ¥ Wz 25 S sh A B 205 288 1 1 A A e N8
W, ZFVWAELY EFH YRR AL, EFNE
SBTEEE IS R GBI K. 2R 1 AlH,2013-2016
AR R M X H AR B R KB 88 ], S /IME R 2
1], HF 3143 e A BT R 36. 53 1, 4 v S 3 4 B A\ %k
(19.01) ZF B (17.52) , AL ANBCE BAERBEA
M50, 69% , B4V BENEGR25. 4541, th A1 1
EBE NECH9. 8311, fi s il 24 h7Z I (MaxTCN) &
FIAT K -13.5 °C ~11.6 C , HAK 24 h7Z2 ¥ (MinT-
CN) ZEALE Bl A -9.6 C ~ 10.5 °C, 1 = I A9 il 20 A8
e 2 MG RGP A g > IEAR TR,
SIRT R AR A RN, A 5 S B IR, S
o R A LR 8 8 A A 5 7 8 U B 1 N A i A8 i
a5 I [FIEFER RIS, LA e o s Bs
Gy IR R T Ui AR: , 51 ZIEH R Gk ™,

40
< 30
)
<
2820
H
10
0 2 4 6 3 10 12
R
(a)Z H /A ik
40
35
30
<
3 25
g 20
H 5
10
5
0
b= -} * %
51
(b) =45 /3 T AR

Fl 1 2013-2016 4B B[R] A (] REAGER
RG99 B B E B NBUT AR RE



176 KO OFE OB I OB K ¥ F R % 38 %
#£1 2013-2016 4 Bpg G RAELIR T BEAE 5 R E R WHRIE27
i oy M ok F

25% 50% 75%
YN 36.53 2.00 88.00 29.00 36.00 43.00
Bk 17.52 0.00 44.00 13.00 17.00 21.00
Elgis 19.01 0.00 49.00 15.00 19.00 23.00
HAE 25.45 2.00 63.00 20.00 25.00 31.00
AR 9.83 0.00 26.00 7.00 10.00 12.00

R A K/ hPa 1014. 63 994. 00 1044. 10 1005.90 1014.70 1022. 60

ALK/ hPa 1009. 81 989. 40 1038. 60 1001. 80 1009. 30 1017.30
= AR/ C 20.96 -2.40 39.90 12.70 22.10 28.90
FALRAHC 11.89 -11.60 29.20 3.70 12.70 19.80
I/ MHXHE B/ % 54.35 9.00 99.00 40.00 54.00 68.00
FRXGHE/ (m/s) 4.50 1.70 11.30 3.30 4.20 5.40
5 24 h 5 /hPa 0.00 ~12.00 19.00 -2.13 -0.20 1.90
B AR 24 h 28 E/hPa 0.00 -13.20 19.90 -1.90 0.00 1.80
EAIR 24 h ABiR/C 0.00 -13.50 11.60 -1.93 0.10 1.90
AR AR 24 h AR iR/C 0.00 -9.60 10. 50 -1.60 0.10 1.70

ARG B R S50 B ABUW A M (£ 2) v I,
o AR AR AR | e R R e /IR 24 hAR
JE 543 e B R O 5 v AU IR L B/
Xof T A e /AR TR24 hAE S5 A B A ARG,
W 24 hAR IR AR AR 24 hWE R ST RS0
PR BE N B Z B A R A St B L (P<
0.05) , HI4 5 W3 EAHSC , K W124 hAR IR MR R Bk, H
NG IR 22 G959 9 1A 5% i) R, HL w288 443 e B
524 hAR IR SRR h AR A OC R EUR
K490, 117 0. 075, & NBEMISE R Bk 2, 435k
0.102.0.075,

K2 EHRGIIRERABEG TR TR

ZH [EATIN Bk egiis B
AR 0.028 0.023 0.025 -0.009
AR 0.039 0.032 0.034 0.005
I AR -0.019 0.003 -0.034 0.034
B -0.042 -0.028 -0.043 -0.002

Foo/ N 0.021 -0.014 0.042 -0.002
S5 NERE -0.008 0.006 -0.017 -0.005
BEAUR24 hA8JE -0.034 -0.019 -0.039 -0.046
AR SE 24 h A E -0.026 -0.011 -0.032 -0.039
FEm A 24 h A8 0.102% % 0.0877 % 0.079**  0.117**
BRI 24 h 280 0,075 0.0617  0.069"*  0.075**
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MinTCN FHX 6 B2 I 27w [ 2450. 96 ~1.45, 1FE Max-
TCN FEAEWIG 0 ~ 6 difs K &AM T R G0 &
KU, Be K RR HIRAELL.6 CHEJS3 disk, 1,28
(95% CI:1.15,1.43) , 1M i MaxTCN 5] % & RR f) £
FHIAENE S 6 ~ 14 d, i MaxTCN # K RR 3 7E
~13.5 CHfJ5 10d, M1.20(95% CI:1.08,1.31) ; F Ak
SIRT X E R 2R SR A R AT R B sE ), HAY
I A BB 500, fe KRR BLAE10.5 CL /A 1 d,
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LI MaxTCN 5 MinTCN B35 1 & 5057 5O &S 99
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TCN %5 1 F MRS 99 /i34y 5ok -8. 1 C il
7.2 °C ,MinTCN #9435 -6.6 CH16.54 °C .,

Bl 4 ~5 R AN [R5 KT B MaxTCN FT MinT-
CN A [RIAE R BRI B 28 G &9 15 D0 AR 2 i),
D TE A 6T WG 28 ARG 3 R Ge e I 52 e BE 5 21 RR
T, HARRFARRY RR BEE 5 R0 N 2 30sg AR 1k
HYHRAE , TE 722 IR A RR B 5, MaxTCN 1F 28 R 78 4 KA
)RR, Bl PO T B LT A7E5E4 iR R K
{8, B RR P& A%, IE MinTCN % RR e K20 H
BTS2 d, BiFS B WA (1] 4b, 18] 5b) 5 FRAR RS
BAR TR AG e 1 E BE e BE BV 500, 7t MaxTCN 7 i
J51 dik 3% KAG, 71 MinTCN 7E#5 50 dik 3 5ok, bl
J& RR FEAR (& 4a, & 5a) o 24 OIS A6 S5
J& TF/ 1 MaxTCN 5 MinTCN ¥ RR % AR BEIAR T &
MaxTCN [ RR Fifi 7 J& R in 22 BOBUEEREAE | 1F AR i
F SR A BN % , IF MaxTCN 5 1F MinTCN A9 RR 43
SRR G 2E3 AR ik B e KAE (E 4d, B 5d) ;&
AE AT 70 2 T P I 37 53 BRI HsF 25507 A1 IS — e 1)
B, RR 43 9 78 5 55 10 d AT 45 0 d ik 3] B K
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(2)H EMIinTCN=-6.6T
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Lag/d Lag/d
(c)ZEMInTCN=-6.6C (d)ZEMInTCN=6.54T
5 A RECE MinTCN 443 Be A B
23 BT AR AR SR K RR, BN, &0 TCN fick RR FEAR M BUFEH S 3 ~4 d, LM FE 4R R

P RR 3, B3 £ 22 E AR R 2w, 50k
RREFRE)8; , Hord MinTCN 6. 54 C i, — % 5% K RR 43
AT IR, 147 (95% C1:1.053,1.249) Fill. 184(95% CI .
1.099,1.275) , BRARERIN &, H4F  BAERFIA RR K4
ABERR &, 4 BIAEW S2 d. 1 dik1. 168 (95% CI;
1.068,1.278) .1.168(95% C1:1.076,1.268) , K i} %%
A T S NI 57 N G 5Dt W g ad - ik G
Hrp eV B AR REIR T 5 52 B SR T = 52 e, gl
MaxTCN 1 MinTCN X A [ A B A9 52 WA 1] 7, IE Max-

& RR W7, 439 1. 118 (95% CI;1.054,1.185) Fl
1.118(95%CI:1.057,1.182) , A X 2 A X IR T)
e A RER SR MR A L TR R S AR RS
FEONRIEI RN , K RR JEARTEWT S 0 ~2 d B, (1
1E MinTCN X1 B 28 G895 9 2 9 25 (14 5 e B Ry i 4
40 MinTCN 6. 54 CH a1 d, 2 AHE RR=1.16(95%
CI:1.08,1.246) , 2z PEH 552 1E MinTCN HYSZM , i K
RR=1.184(95%CI.1.099,1.275)

# 3 MaxTCN Fl MinTCN XA [ A BEIE IR 28 G 293 R 10 5 1

b= MaxTCN b= MinTCN
RR
KEU/d -8.1%C 7.2 C KE/d -6.6 C 6.54 C
lagl 1.024(0.969,1.081)  1.054(0.994,1.118) lag0 1.023(0.997,1.05) 1.127(1.043,1.217)
EIN i lag3 0.968(0.931,1.006)  1.111(1.058,1.166) lagl 1.003(0.981,1.026) 1.16(1.08,1.246)
lagl0 1.04(1.012,1.068)  1.022(0.984,1.062) lagl0 1.002(0.99,1.014) 1.017(0.965,1.072)
lagl 1.053(0.988,1.123)  1.07(0.997,1.148) lag0 1.037(1.006,1.069) 1.103(1.006,1.209)
Bk lag3 0.97(0.926,1.016) 1.104(1.042,1.17) lagl 1.006(0.979,1.033) 1.147(1.053,1.249)
lag10 1.042(1.009,1.076)  1.023(0.978,1.071) lag10 1.003(0.989,1.017) 0.997(0.936,1.061)
lagl 0.997(0.933,1.065) 1.04(0.968,1.117) lag0 1.01(0.978,1.042) 1.15(1.048,1.263)
rgs lag3 0.965(0.921,1.011)  1.118(1.054,1.185) lag2 0.987(0.968,1.008) 1.184(1.099,1.275)
lag12 1.042(1.008,1.077)  1.017(0.975,1.06) lagl0 1.001(0.987,1.016) 1.037(0.973,1.105)
lagl 1.03(0.952,1.114)  0.991(0.907,1.082) lag0 1.032(0.994,1.071) 1.084(0.968,1.215)
4R lagd 0.942(0.889,0.997)  1.112(1.037,1.194) lag2 0.983(0.960,1.008) 1.168(1.068,1.278)
lag10 1.016(0.976,1.057)  1.017(0.962,1.075) lag10 0.989(0.971,1.006) 1.054(0.975,1.14)
lagl 1.032(0.97,1.099)  1.083(1.012,1.158) lag0 1.024(0.993,1.055) 1.135(1.039,1.241)
HAE lag3 0.977(0.934,1.021)  1.118(1.057,1.182) lagl 1.005(0.98,1.032) 1.168(1.076,1.268)
lag10 1.049(1.017,1.082)  1.023(0.979,1.068) lag10 1.008(0.995,1.022) 0.997(0.938,1.06)
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(2) %t MaxTCN , MinTCN 511 35 2 G895 9 13 e A
B SR HEA TR 58 R K, SR T 8 X A R e &
WL HR . FLEFHLIX MaxTCN FEZ/EMS 0 ~6 d
VR BAAE 5 2R Ge 9 ks KU, 7E11. 6 °C i I
3 dif RR & 3 £ K{E1.28 (95% CI:1.15,1.43),
MinTCN X4/ P15 2 GE 952 9 2 s 5 14 52 i) 3 23R 9y B
LR, MinTCN “410.5 °C 51 difF, RR 15 3 i kK
1.45(95%C1:1.20,1.74) ,

(3)MaxTCN F1 MinTCN X B 7 #b [X 1 35 2 45 %<
e A CERTE S A I F R S S TN
SAE A g i - S 1| Kl U U BN M 5 T8 - U
I3 -4.09 °C,-5.41 CH} RR /b, SR TFExf
TEER 22 GEp0 998 S 10 B i) B K, 5 HL b R 5 48516 A
0 D AN K2 o3/ 11 1| B i Y 0 2 W
BAEM T, MR ATER RGP RR &, JE 5
RGP KR R AR TR 5 ) B
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Influence and Prediction of Temperature Change on Circulatory
System Diseases in Funan Area
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(1. College of Atmospheric Sciences,Chengdu University of Information Technology, Chengdu 610225, China ;2. Laboratory of Meteoro-
logical Disaster Prediction and Early Warning Engineering, Chengdu University of Information Technology , Chengdu 610225, China)

Abstract : In order to explore the relationship between the number of circulatory diseases hospitalizations and temperature
change between neighboring days( TCN) in Funan area, the daily number of circulatory diseases hospitalizations and me-
teorological elements in the same period in Funan County from 2013 to 2016 were selected. The distributed lag nonlinear
model (DLNM) and generalized additive model ( GAM) were used to analyze the exposure-response relationship be-
tween the meteorological elements and the number of circulatory disease hospitalizations after controlling the factors such
as long-term trend, seasonal trend and other confounding factors. The results show that: (1) The high incidence period
of circulatory diseases in Funan County is spring, and the number of hospitalizations is the least in summer. (2) The re-
lationship between the maximum/minimum temperature change between neighboring days ( MaxTCN/MinTCN) and the
cumulative exposure-response of the number of circulatory disease hospitalizations showed “U” and “]J” distribution re-
spectively. The higher the absolute value of TCN, the higher the relative risk (RR). The influence of positive TCN on
circulatory system diseases is mainly immediate effect, while negative TCN shows a certain lag. The daily maximum tem-
perature for 24 hours is 11.6 °C and the daily minimum temperature for 24 hours is 10.5 “C. After a lag of 3 days, the
RR reaches the maximum value of 1.28(95% CI 1.15,1.43), and the daily minimum temperature reaches 10.5 °C.
When the lag is 1 day,the RR reaches the maximum of 1.45(95% CI1.20,1.74).(3) Both the increase and decrease
of temperature can increase the risk of circulatory diseases in Funan County,and the positive TCN has a stronger impact
on the incidence rate of diseases. Women and the elderly are more sensitive to temperature changes and have a higher
risk of developing the disease under high positive temperatures.

Keywords : applied meteorology ; medical meteorology ; temperature change ; circulatory diseases ; distributed lag nonlinear

model ( DLNM)



