Operations Research and Fuzziology iz& 51124, 2021, 11(1), 35-46 Hans iXJ
Published Online February 2021 in Hans. http://www.hanspub.org/journal/orf
https://doi.org/10.12677/0rf.2021.111006

ETDLNMS TS ENFEmRBAEIEERE
:0pA0

oM, X R, KRNE

SEMRERUE S5t ebe, S B
Email: 543416667 @qg.com

WekE H . 2020412 H29H; A HM: 202141 H27H; KAFHM: 202142 H3H

R

FERIRREE T A (COVID-19)ME A R GIR L RAERAFL AR E, 3 ARKNEFRBNTSFR
FEER T CER B, FREEWCOVID- 1R KBERNRE BTN S, ETHEMR, SI%
FAF R ISRRAT AR SRR R, HkETE12NESEHERTT2020E1H24~2H29H%
HE2RAI RS SN SR ESIE, A EIERMEEE P SEXN COVID- 19 FHIE 3B M.
ZRRE, SEXCOVID-19ZBFEBAF BEYM, EARMXSENCOVID-19 HHIZHHIE KX R
MEEEE “UR” , “VE” 1 “JR” . [, AFRmEER, RICAEILHXAERREN LSRR
ERAEIR RS, TP AP IbH X N XS BAR, ESSEATFEER, AT REEREME. BR.
4 AT R X PR3 T 0 7 R N ST R AR U e 4R R I L

KR
FRFRFEM S, AR EIELMER, Spearmantfie /i

Analysis of the Impact of Temperature on
the Spread of COVID-19 Based on DLNM

Yang Hu, Feng Liu, Xiaoyu Zhang

College of Mathematics and Statistics, Guizhou University, Guiyang Guizhou
Email: 543416667 @qq.com

Received: Dec. 29”’, 2020; accepted: Jan. 27th, 2021; published: Feb. 3rd, 2021

Abstract

Corona Virus Disease (COVID-19) as a new infectious disease has become a global public health
problem, posing a serious threat to human survival and social development. Exploring the poten-
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tial factors affecting the spread of infectious diseases is an urgent problem that needs to be re-
solved. Based on previous studies, climate conditions are the key factors affecting the prevalence
and spread of infectious diseases. Therefore, this article collects daily confirmed cases, meteoro-
logical and air quality data of the same period in 12 main epidemic cities of China from January 24
to February 29, 2020, using a distributed lag nonlinear model to analyze the impact of tempera-
ture on the spread of COVID-19. The results show that temperature has a significant impact on the
spread of COVID-19. The relationship between temperature and daily confirmed cases of COVID-19 in
different regions is mainly “U”, “V” and “J”. At the same time, when the temperature is extreme,
Northeast and North China have a higher risk of transmission during the incubation period, while
Central and Northwest China has a lower risk, but when the temperature is in the middle value,
the relative risk reaches its peak. Cities in East China, South China, and Southwest China need to
pay more attention to extreme high temperatures. The research results in this article will better
guide the government to formulate more local conditions for the coming winter to prevent the re-
currence of the new epidemic.
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1. 5|8

B e ERavis L FEAR R R, RS EAE R ELT LR IR SRR B R, 3k
& H#™IE AR B . BR/K IR B, MR e A VSR AR R 5 1) 2 Ak, A s ot NS A
AL 2 SR O™ B R . 2019 4 12 AR, 10 BB TR 1B B e R I A% (FRTRR < B Al
%7, WA PAHL G4~ Corona virus disease 2019, COVID-19) 15[ 1]. 4 IE{EFE N, K
(AN T I8 S 020 1 R 0 pAY T T i A %2 ] At A4 4 0 ) i L 5[ 2], FEtH T B N TR R T 2 AR
PO REIIE S . TR & BRI A et il DA S N ik 2 S )R s [3], R AR
1T 2020 45 3 A 11 HIEsUKHBAAERRKRAT . U KA Y0 R RV, B T3 A 2
B D) HI6 8 T BORIG YT AT %50, R BRI SR IR SR AT W74 « DA B B 38 1) 2 17 ) 2 A
r [ 7E 4 Y0 FE PSR T BRI B i, IS 1S 30 R, (AR 2890 E FAB DA R A
SR, BB TR AR BRI LA B — 5 R AR . Rk, $RZE M COVID-19 & TE N &=,
TR AL TR, T e B B R 4R i E R TR AR L 1) R

L T 98 2 eh BRI A I PR T R e R0 7 (Ph [l PR B4 82 i 2> 44 4 Severe acute respiratory syn-
drome coronavirus-2, SARS-CoV-2) [4 B4 5| S VENFIRGE B, %W iR 2 —Fr g BB R ag, gL
Ja LR AR BRI R T, 9557 AR RS M PIOE RRRER[S] [6], ™ E I 2 7E M5
(PR b s R IR 0 . 2 38 B DR IR AR AE (7], FUBR IR ZHUS I A 1~14 R, BOH LI
& 5~6 K[8]o 5 HARTEIRE BEAALL, 0™ = SV PR 25 S AE T IR B (SARS-Co V) Al 1 AR I I £5 S AiE 7 IR
i ERH(MERS-CoV), FHAG R Jetk (9], ARAE 5 TAEHZI(WHO) 42, SARS-CoV-2 F AL ik
R IR IR B U Bl 1, DL SIA AL HE, 5 SARS-CoV WIMEREISEIEAMIA. BEAWF R,
R BE AL 3 AT RS2 BN Z PR R IR 10], EFEAMEELE. N EEMESTTRE11], HAPRmEt
A R R AL E S TR AL 1 G AR R [12] [13].
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KEZHE NS5 FAEXT COVID-19 LR AT 77t <R B RGEFEIREERINA
R COVID-19 fE 4 ()55 K . Zhu A1 Xie (2020) [14]40 87 7 ESIR S COVID-19 YR <1k,
ARG T 3CRE, RS COVID-19 Jifil$ 2 2k 1IEAH S . Tosepu %5(2020) [15]18F 5T 7 R 5 ED
J& COVID-19 KiftAT Z [HFIRER, KIFHSIR(C)E COVID-19 KmATAEIEF KM% . Goswami 55(2020)
[16]8F 7R IR =% COVID-19 52 3= E3 B0 H 35 IR AAR X B2 X COVID-19 K 58 HAE FH
Chen %5(2020) [17]53H7 TR R S45 COVID-19 1£ ARG Bl A A& 7™ EFZ R WA O, YO KIE. SR
HUAEOT I 52 2 A5 XA 3% - Wang 55(2020) [ 18173 #7 7<% COVID-19 A£ 3R FEA , IA A< *T COVID-19
FIEEAE B35 . Zhu A1 Liu £5(2020) [19]K1 Spearman 552047, RFFE2E 4 MEZK 8 MEKIXS
RINFE S HE2m eI 0 B A A R . Ma # Zhao %5(2020) [20]REH ) SCAT AR AL £
e [ R 1 AR H A YE IR COVID-19 HAET: ASI5 . Wang F1 Jiang 25(2020) [21]
IR BIR ) = R 25 R BRI SUER PR IR BB A T R IRIZ R B 5 IR M e R . BbAh, BHFRR
W2 S5 Gt o SO M TRE PR B AL % 7 0 A ORIORE () 185 2 08 3 AE 5 U A B I I TR BE G L AR 4%
MIBE RS, [AIE Xu F1 Yan £5(2020) [22]HF] A A FHEAR A T 1 22 S50 = F8 20(AQD) S #2949 I A
KM, FEo AT TIREANEE S AQI AZ HAKSLX B 12 51 AH S 1k (1 52

HET LR, ARSI E 12 AN E S 2020 4E 1 A 24~2 A 29 HE&: B #2560 f [F S
. SRREREE, KRR, S, OESSKERRANESAERAQNENERFZE, KM il 5
JELR MR T (distributed lag non-linear models, DLNM) 3 1 5EX COVID-19 5 AR5 m . FF 7745 Xt
BRI A& e s i A — e R SR .

2. BEEERZ*
2.1. iR

A FEAEHE 4 NE G EFETA 15 AR Gk B S TR R T . LR T R EAE
H H SR T IR A GO T, AR T W AR TR BB T AN ST A R A FE T, HERAEA
Ni%, HEABEMNBUAR. KU RSO S 7w FRA BB, XA — @I L. R
FI AR 2020 4 2 H 29 HE RPN, EHL T 12 AN E i (R vH a2 100 41),
FIT I BRI SR A A 1 e R, RS SRR, FRATT 4 e ] B D3R R
12 MR 7 KIXE, R anse 1 .

Figure 1. Geographical distribution of cumulative confirmed COVID-19 cases in 19 provincial and sub provincial cities in China
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Table 1. Geographical division of 12 cities
= 112 MR R IR XIE 5

X 4% U4
ZRAbHEIX M IR
HbX Jemts R
BRI X R BN T
i X Ew)'d
HERFHLIX TS I
PR HLIX HER. B
PadbIX [EES

2.2. BIERIR

2.2.1. EiEHiE

FHERH T EERPAEZRS(CNHC, http:/www.nhe.gov.en/)Fl Wu, Hu Z5(2020)7E R H &K
nCoV2019 H[23]. HFM 2020 4 1 A 23 HITG, EBUGITFUGREO™ R B, SOhiTas “ &
W, HAh S A4 R S TR A S AR A T N R R, A B AL T AR IR IR . HE 3
A1, BB AR B, FshplgiEE AT L, SR E TEY, N RmshHiaig
Ko B, ARFFEABCER . RE, B 12 T 2020 45 1 H 24 H~2 H 29 il 24 H Rt
BTG RS T4 ) ) T e 2 A

22.2. SREIE

N P E S SR R AR %5 o0 (http:/data.cma.cn/en) 1S R L HE ] 3 (https:/www.aqgistudy.cn/) H 3R B
Horp & %N 2020 45 1 A 24 H~2 A 29 HIIE& HER . S U SR, AUs . XU,
BEK, BT R TR AQI) S R AR br I 18] Fr 41 Hidls

2.3. MRF*®

AL He R A spearman AH IG5 AT 20 AT ARG R 3 RN 2 AU B s TR AR DG R EAT AL B, [RTIT
iR 2, AR R AR ERAREEAT IR IR H RAIRXT COVID-19 £ #1520 B A JE 2k
PES RS, KA DLNM BRGS0 5 5 H 3l iz sl e & .

AT 23R T A N TR SE, COVID-19 A& HHrb 2 9 Bi i 2 SO — AN/ IMERFAE, Hor AT LA
UEA RN SCIERA 23 A5, RIS S 7 3 S 500 1 dck P B il A, AT 90 R PV eR AUV e e s B, LA
SUMPEASE TS (GAM) AR AT, 8 F 43 A7 I JE 26 1 A 78 (DLNM) R s () 3 51 508 347 20 A, Akt
COVID-19 f& 5k s J Fofii Ja 2L, Rtk ASCH AL R

Log[E(Y,)] =a+cb(X,,lag)+ns(Z, df )+ ns(time,, df )+ AlogY, (1)

Hery /& COVID-19 5 t HFMHiZ A, o RS, X, NS, cb() Ay DLNM AL A () 450
SRR A, ARSI E X R, ns(-) ARFAREL df AABESE, Z AR
SRFEFEM AQL  ns(-) FI MR HAL SR H R MNRAFEN,  time, FI ARG H BT HHS A B K i
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#. RN HEF] COVID-19 BIE G, ARG N 7 HT— R H B e NI EoE & logY, ,» AH
KRB IE R AR (S B 2 #EN(Modified akaike information criteria, Q-AIC)X AR AL BHATRURME - dT, EFRL
X IR SR R BRI R I E RS, BAE R SR RO = IRFE SR BRI, I TRIEEFA W BN 7/48, KT
HHHEEN 1, AUk KGEF AQI I H HEERI N 3. F&T COVID-19 MR IFA218 5 R, SOk o RAR AT
S E AR A8 5 R ACFEERA R AR “dinm” A1 “mgev” BATEBEAT SR04

3. &R
3.1. RS

BE 2020 4F 2 H 29 H, 12 M COVID-19 19 R ML 514 51,569 Bl GRHER DA% % 1),
Ho Qi 12 48557 111(94.16%), TEILECAE, AR “Erh” X, ME 1 H, aTREH
HA 11 AWl RIHRiZFEUK N : ERTIG76 F), HIIT@17 F), JLFET@413 B), T IMH1i(346
By, E¥ETNI337 Fl), MEIRIETT(198 F1), BUMTE(169 ), TR (157 Bl), MATI(143 F1), KET(136
iy, PaZi(120 ), HIHHERSA R EEPERIL, R, FEEEFRTHX.

XP COVID-19 HEi2wfl. "R B RAT T EHAT I A P20 08388, 2020 421 H 26 H&2 H
21 HIME, Fra i T2 m OB Rr s K b B, Hoh il R, SRR B BN I i, T 2
A 21 HZJG, BREQBCRAbsh, AR AT b, A2 T RIFMEM. (ERFFE, &
T A RGN L 2 AR &S, SAE R R — e XN OC 2R, (ERg b3k i [a] i i 5 A 22
BRI A KGR (B T AN E B AE 0~20 m/s 2 [8], SRR 25, HI7E 1010~1040 hpa
ZIRPEEN . YRR E D, ORI T A I AT B LR I R K, X AT
GREAFEADE, miHE 2 S0 RREE . #3007 2 U5 SR EUR I 2 70 A 1 Gl 78
SIVRIL T I R AR R B, R BT M RIESE T EEAR AR (A6 D7 IR T s SR B TR O
FA 7T MR R AR . SEINTEA G Bl an ] 2 B .
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Figure 2. Temporal distribution of daily confirmed cases, meteorological factors and air quality in different cities

2. BT H##SHEG. SREEN=SRENRF S

3.2. SRERM=SFEBERBEXSH

A Spearman FH5¢ 7 HTidk AGLI AT T IA] 6 A>T G R AN 2 U 2 (A (AR Sk, HH % SR BOE RS 4
R 2 Pne. HTPHRES AT G ERLBAMKNE, Hrb 5 H i A R AR PP 2 A 2 D58
EMR(r>09), SFEKERFIEMR, 5EMXELR K. ZURERRENE 6 MIREREHE
T % . i G B IR ER Ve, A SO H e B AR BE A B, B ER AT H BRI S
COVID-19 H#i2 s Bl 2 [ 5 2, [FIINR At R R A AQI BLJR 4 A 3R 9\ DLNM A 25

Table 2. Spearman correlation coefficient between meteorological factors and air quality

2. SRAEZMESREE Spearman X R

2k

AvgT MaxT MinT Pre AP WS AQI
AvgT 1.00" 0.93° 0.94° 022’ -0.51" -0.05 -0.33"
MaxT 0.93" 1.00" 0.77" 0.08 -0.49" -0.05 -0.22"
MinT 0.94 0.77° 1.00" 0.31° -0.48° -0.07 —0.40"
Pre 0.22" 0.08 0.31" 1.00" -0.22" 0.10" -0.36"

AP -0.51" —0.49° —0.48" -0.22° 1.00" 0.14° 0.06
WS -0.05 -0.05 -0.07 0.10" 0.14" 1.00" -0.22"

AQI -0.33 -0.22° —0.40° -0.36" 0.06 -0.22° 1.00"

W p<0.0.5,

3.3. S RIEREREER A

3.3.1. SIEXFE AR F R
BT REAERF T, A

W A% JLRIRAT L IR I i N R 2 —, AR S F EHF AR S IR X COVID-19

BEIBALIRIINT . LI IR COVID-19 (1 H A2 i G BN AR &, H #8/R DA SRR SN,
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UK A RO AQI PENIRAR K ZR, RN B &AM 57 AH G, #d DLNM A1
ST IG . LH SRR B S BT R R & SR GRS AE(RR), €& HSRS
COVID-19 H#iZIw B i) 5¢ 5 o AT H ¥ BEAE AR 5 H(0~5 R)%F COVID-19 H #1299 51 5 44
Fifr - WO R =4EEWE 3 frox, MWER FoRE, SR COVID-19 HufiZ bl i oc &5 2
EENER . A, 25515 4 AT RUSE BRI 23 A A 5] e X R A R AHFAE

FEARIEHLIX, HIJSIEFM COVID-19 HEiZhfl Mg thZe 2 “v 217, A XU i 1) 15 00
F2 B TR AR 3SR AL TR S (B I o S RV T AE H 3R 9 -22.5°C B I 9 5 R I AR XU B¢ i (RR =
2.40, 95% CI: [0.34, 16.94]), X4 HIEZ T -15C~—10CIHN, HZSES COVID-19 HHZHHI T
HH 2 G HK

Jentr AR HRT JpN T

2
7 10
Wg(“@) o

BH T

((1»[} 14

Figure 3. A three-dimensional map of the relationship between the average daily temperature and the confirmed cases of
COVID-19 in different cities
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Figure 4. Contour map of the relationship between the daily mean temperature and the confirmed cases of COVID-19 in differ-
ent cities

E 4. ST HBHSIES COVID-19 BHSHEHIXRNES%E

EAEACHX, H35SIEA COVID-19 Hfg2 il 2 M2 2 «“U 297, i ik 22 I % A RIS 24
JSE, i i i BT 1) R AR A8 BN AR s ARG T T 30t 5 g B 8 () s iy ) 2R b T 7E H 38R 5.5°C
a5 RIS ARRT KU B = (RR = 2.02, 95% CI: [0.68, 6.00]), KREMLEH WS N 7.5CHME RN 0 K
Ik A % XU B3¢ = (RR = 3.63, 95% CI: [0.21, 61.76]).

EAEZR . BRI R HLIX, H SR COVID-19 HEfiZmpl 2 Mk EE R “T8” , BR#R
DAAR L A3k T 35 I A sl i B S S AN, AR IR B A — S B AR RS, T BB T AR R, IX

A A6 A DR AR 88T JF At s v R T LT U8 B Y R /N FLASUAIG o e AR XA s o 82 265 v ) 1 5/l 2
BEHAE 16°C~19°C [H], HE R Hb XA A 56 B2 5 v 1 H 390 AR T #E 22~24°C ], EERTTAE H ¥R
15.5°C B Ja A 2 RIS AF XU B =i (RR = 1.85, 95% CI: [0.60, 5.75]), J&#FaifE HL <R AN 5.5°C B s
N0 KA XU B¢ = (RR = 4.63, 95% CI: [0.17, 78.4]).

AL, HerbiX, HISIEM COVID-19 HEi2 el e THEE “H U A7, JHESE
AT TR L J S 1] D9 B AR I FAR D R B, 24 H 3R A ARAE I AR S B (i 38 /T 1. s H
YURE N 11°C g 5 AR KA B = (RR = 1.28, 95% CI: [1.06, 1.54]), P& Hi7E 8.5°C Hifff5 N 5
TS AR KU B i (RR = 1.53, 95% CI: [0.03, 80.75])

3.3.2. BRI R X E B AR 15 1 HE RO R0

N1 AR SR COVID-19 JIf & 7 R4 . #GRR, FRATTIE S & H BRI E 10
Eﬁﬁﬁﬁ%90EQMﬁ¢ﬁm%ﬁ@ﬁmmom%xaﬁ%,uf%mEﬁﬁéAWﬁﬁﬁ%%,
W 3 Fromo &30 78 Al i IR AT S iR COVID-19 A& 3& I 52 m AN [A]

MRS T, Ao, AerR ANvE b, 7t R b DXORE  JRURS: It 5 4 i % 50 38 o it e 38 s B%
LR THIFER G 0~4 RN XS COVID-19 &6 B A fa FH U8, Har 5 2 Rk FIE{E(RR = 1.10, 95% CI: [0.86,
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1.417), BTG %2 MTUAERT 5 2 RIS COVID-19 {4 3% BLAG fa F 308, 72 1% [R] 25 A0 & 16 251 3]0
fH(RR = 1.03, 95% CI: [0.93, 1.14]; RR = 1.03, 95% CI: [0.56, 1.91]), ®IXTT#ER G 4. 5 KB BE 4R
PRUM(RR = 0.84, 95% CI: [0.75, 0.95]; RR = 0.70, 95% CI: [0.57, 0.86]), KT IAEW & 25 3 KI5 JFah %)
COVID-19 f&3EBA faE B, (EH G 4 REHAFIEE(RR = 1.08, 95% CI: [0.82, 1.42], 4 REAFRFH
TR ZL(RR = 0.60, 95% CI: [0.47, 0.78]); A= ALFIAE A M DX AF X RS B 25 v S R 50 388 hn g e B4 5 38
WS RV T AR J5 0~5 RN X COVID-19 &R HA RREE I 1635 80N, FRAEAT S 5 ORI 34 2 5 (RR = 1.84, 95%
CI: [0.46, 7.34]), ¥ NLEHR G 0~4 KNS COVID-19 &4F BA (RN, FHEH G 1~3 KIB2E; 1
A b DX AR G XU B 5 3 I R BB o B n,  SRDITT AR 5 0~5 KX COVID-19 £ #k B A RR 4L {2
PR, FHEAEW G 1. 2 REHEZE(RR =0.38, 95% CI: [0.21, 0.67]; RR = 0.44, 95% CI: [0.21, 0.94]).

FERR S il S5 A T, ZRAG S T A TG i s DXORE X RIS i o i S DR R 8 i S B NS R R, R IRV
TAE R ITAERT G 1~5 RAXT COVID-19 A& 7535 A fa H 8N, M/REETTENRT G 5 AN fa k314 g
fH(RR = 1.08, 95% CI: [0.36, 3.27]), FEJKTITEMG 2 RAIX EREIABIEERR = 1.41, 95% CI: [0.77,
2.60]), RINTHAERT J5 1~3 RAXF COVID-19 L4535 A 3% 16 8N, FRAERT 5 1 Rk FIE{E(RR = 2.50,
95% CI: [1.16, 5.39]); b PHALFAHE rp b DR XS U B 56 i Ja R B 386 I i 2 F B a6, b st i 7E
J& 0~5 KX COVID-19 A% J B A e B2 (1) & T 28, FRAEHT Ja 5 KA X fa 6341k B {E(RR = 2.15, 95% CIL:
[0.70, 6.59]), N TITERG 0~3 WRXT COVID-19 3% HA R RN, TWHLTHIEME 0~4 KNXT
COVID-19 A&4EHAT DRI RN o £ 2R 1 DXRE X RIS i 5 i i R B0 3G i B, Bilg i 5 0~3 R
WXT COVID-19 #& 4% B A 225 & 3 200

Table 3. Different lag effects of daily temperature on extreme daily mean temperature in different cities (RR, 95% CI)

% 3. B AERE BRENARERE B4R (RR, 95% CI)

it J I (]
e Lag0 Lagl Lag2 Lag3 Lag4 Lag5

. WRUS 1.01[0.81,1.26] 1.07[091,1.27] 1.10[0.86,1.41] 1.08[0.87,1.34] 1.02[0.86,1.22] 0.95[0.70, 1.30]
e AR 2.04[0.48,8.76] 1.32[0.68,2.55] 1.07[0.45,2.55] 1.16[0.47,2.84] 1.51[0.66,3.42] 2.15[0.70, 6.59]
- BN 0.60[0.47,0.78]  0.81[0.65,1.01] 0.98[0.74,1.30] 1.07[0.82,1.41] 1.08[0.82,1.42] 1.05[0.72, 1.54]
o PN 1.32[0.54,3.26] 1.40[0.78,2.51] 1.41[0.77,2.60] 1.35[0.85,2.15] 1.25[0.95,1.64] 1.13[0.61,2.10]
e BN 1.37[0.39,4.82] 1.24[0.82,1.86] 1.21[0.54,2.75] 1.32[0.63,2.74] 1.53[0.79,2.97] 1.84[0.46,7.34]
R AR 0.91[0.30,2.79] 1.23[0.70,2.15] 1.44[0.82,2.51] 1.43[0.82,2.50] 1.28[0.65,2.51] 1.08[0.36,3.27]
) RS 0.58[0.33,1.02] 0.57[0.38,0.85] 0.61[0.42,0.90] 0.73[0.54,0.98] 0.93[0.76,1.15] 1.24[0.82, 1.86]
o AL 2.16[1.05,4.43] 2.00[1.28,3.12] 1.75[1.01,3.04] 1.44[0.89,2.33] 1.14[0.71,1.83] 0.88[0.37,2.08]
i BN 0.34[0.09,1.28] 0.38[0.21,0.67] 0.44[0.21,0.94] 0.54[0.26,1.16] 0.71 [0.44, 1.14]  0.94 [0.64, 1.40]
e PN 2.22[0.37,13.16] 2.50[1.16,5.39] 2.33[1.66,3.26] 1.74[1.09,2.78] 1.12[0.61,2.06] 0.67[0.29, 1.52]
~ BN 0.81[0.64,1.03] 0.97[0.86,1.09] 1.03[0.93,1.14] 0.97[0.89,1.07] 0.84[0.75,0.95] 0.7 [0.57, 0.86]
e AR 0.86[0.56,1.33] 0.85[0.68,1.06] 0.87[0.74,1.04] 0.95[0.82,1.11] 1.07[0.90,1.28] 1.23[0.91, 1.67]
N WRUS 0.52[0.04,7.04] 0.84[0.23,3.05] 1.03[0.56,1.91] 0.91[0.58,1.42] 0.64[0.32,1.28] 0.41[0.11, 1.50]
s AR 0.49[0.03,9.27] 0.33[0.05,2.18] 0.30[0.02,3.84] 0.39[0.03,4.77] 0.67 [0.01,57.87] 1.28 [0.00, 4548]
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FEART T, LLo12 ANE RS N S, B G B B e R 8 SR )
COVID-19 ZEIEALARIIF M o (R i T390 A A B VG R R, Fae HE B X IR ARk 12 ANl &1 43
H9 7 KIXIEHEAT 00T, MEEAERFMX SRS COVID-19 & iz x 5. Mg iEsy, g
H S COVID-19 HfiZi 1)k &g RARL LR, HEA RGN . ARACHLX F3 T H 3
SIEAT COVID-19 HEfiZ B 2 M hZE 2 “V R, SRR KBS B i 1 ol 32 B AR v /e H SR AT
Wt A s SEdb b IX FI3 Ty H B3R A1 COVID-19 HEfiizmfl 2 M h 4k 2 “U &7, mis R
TR B RO, E T S U SR I A S PR R R M S AR AR R R RN G e X T H SRR
COVID-19 HifiiZ¥i Bl M ih 4 3 28 “J 8”7, ZHERBHTE sk B fa 5 208, 7R B
—SERMRTRON ;. AEPEIE. SR X H SRR COVID-19 HES G2 i 5 < u A7,
4 H AR A T A 1AIE B S I R A AR AR B ARG UR 55 i, 24 H 3 SR ARAEL T AR SR B 38 /T 1
107 NS B T R P P s e N 5 AP €28 T 1 B S e o SR o A Sl o
TEVE RN KT COVID-19 A& R 35 2 A FRER I fi T 2408, 7T B2 X6 3 iz X COVID-19 J2 15 4% 7 1 KUK
T HE e R G 1 X AR 38 T ZE T AR 0T P £ BN COVID-19 A& 4% B0 AR RN, T R 20 12 Ml X 38 155 A4 4
B EREERANHIER . EMRARIR T, AR Herd A7 R R X AR T 2 7 OR S A B 3 (0 IR AL
B, TE AR R, = AN IX AR T T R R BN RRS I f S R

R AHT 7T 25 R e SV, 5 DA A 7 R 34T L. Mehmet (2020) [24 1 B H- 3L 9 AT
Jafhl, HT spearman AH K REUR T T RAE COVID-19 2 8 HIAE S, RIF 55 22 B 24 K P T A S 1k A
L H 25, BIBREE IR PR, R EER N, {2 Xie f1 Zhu (2020) [25]15% F T AR AL 72 & Bl
[ 122 MR (EIE RO MR 5 COVID-19 i il 502 IF 28 M50 R X 4 22 573l (e 2 ti R H B 90 5
AN SIS, AT spearman AH SG AT AT SOOI (1A A RS SRR RN 7 v, o AR e AE LR M iz
BT AR RHE R G Il %A IR 5 55 & el 2 [ [ OC &b, AT DAR B 25 R (] 77 41 o 98 7E 1Y)
ARAAEANG o1, PRIMASHIE 70K F 20 At i e AR 2R VER R 20 M R COVID-19 ZEEALRR 2 m,  [F] IRt
AEL BEAK. AESEHASREER AQI LURAH ZM AR b5, IR R Mt H (A SR R .
Jrf545 B 5 Zhu 25(2020) [26], Zhang £5(2020) [27], Shi £5(2020) [28] B A MLLIZE 6, SR COVID-19
P2 A 1 ) R AR 2R M 1Y EL B B R (09 T M AR

KICBAFAE—LE SR BRI, B e A SR FH A Sl S AR, 5 R B S i i I6 R i A AE 2
R, XAAfES PG R HPMRZ; HIK COVID-19 LSRR ] At 2 B AR BT A ZKA52m, it A
FURE . BRIT A VKT, (R4 MR A et — PN R 5 R
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