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Abstract

Influenza is an acute respiratory infection caused by influenza virus, which is a serious public
health problem. Based on the reported cases of influenza in Chongqing from 2013 to 2020, spatial
autocorrelation analysis and scanning statistics were used to analyze the spatial and temporal
characteristics of influenza in Chongqing. During the period, the average annual incidence of in-
fluenza cases in Chongqing was 47.16/100,000, with the highest incidence in 2019, with the high-
est annual incidence in 2019. Seasonal peaks occur from October to February. According to the
annual LISA cluster diagram of influenza, the local spatial autocorrelation analysis found that hot
spots were concentrated in Chengkou, and no hot spots were found from 2014 to 2020. The cold
spots are concentrated in the Midwest. The spatial scan identified 8 most likely aggregation points
and 5 secondary aggregation points in the high incidence areas of influenza, mainly concentrated
in the southeast, central and northern of Chongqing. Purely temporal analysis showed that the
time aggregation frame was from November 2019 to January 2020. The spatial and temporal analy-
sis revealed two high incidence clusters of influenza. The most likely cluster of 19 districts was
located in the central part of Chongqing. This study found the areas and periods with high inci-
dence of influenza, which is helpful for the development of influenza prevention and control plan-
ning in Chongqing and the scientific basis for the formulation of prevention and control strategies
and measures.
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TS — P SRR TEAL G, W5 SRR ARAT, RRIRAE P E SN C RikEfeaemi[l].
HARAZ AGeion, RIS s, ARE A FRE B A 3% SR RAT, TR 2 (e 38 45
Biiva N G BRI A ] AR R 7 Bk . 2019 4F 12 3, fEHE & 1R T 24— s AL R
RGN 2 B, R GRS AR, b E SN RO A R0 35 5 A EIR
SR, HEAREIE A, SRR, PR NR L RS R AN DRI O .

BRI U A I, N R, WA £ . 2009 4ELICR, EEERIUBONRAT I T,
BRI TR AL 23 SR R AL, A AL BRI TR A X I A A vh AN . IS SR i e —
PR GRS 22 AR AL IR T i, AR T BRI B S5, R AL AEGUSAR 2 1T 2 M [2]
[31[4] [5] [6]- HHI, ¥ HF 503 A 25 6] 1 AR SN 23 F9 4 B AR 73 B B R I 23 230 A R AR AN 37 B
IR RS R AT . 12772 B TR R[7] [8] [9] [10] [11] MUg[12] [13]. ML FIR[14]
[15]BA S F /2 FUR[16] [17]+ &it%im[18] [19]. BEARZ[20] [21]558 & 4w BT SO, A B F R & Pl
ROy SRR, AR AN R KOS AT B XA SR e 3 B 4 08 it o b T B RN 22 TR i)
HARBT T Ak T35 BT BL A SCHI ] 2013~2020 4F 5 PRIATER B 7T LU T RO I 23 SRS b AT 70 H7 5
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(SRS AN, S B 2 S SR (R 4R
2. RN REHBERIE

A REIBIX R ERT, SRLERT AR, AW O IE MR RS & At HER
e [ PR X A KR BLEETT, A T 454 28.100N~32.130N, %4 105.110E~110.110E 2 Ji]. 4:Tii%% 38
X, AT 82.4 JiFT AR, A 3000 £7j. EEE—AZIHRT, BIWAREERSE, &
BRMEW, LAFRBENE. BRM 9 DMEIMX AR, »5&h. db. M. ik, WL K
PO, AR, e R . B E AT B EGE . & U, BT R EKEIRE.

AW FENCEER) 2013~2020 A7 3t S 191 K4 4 38 K 1 B R T I 4 ] oAl I 2% R 4, LA IR
O IB T RN X 32y A . 38 X N DGt Bk B (ERGHES) S

3. ARG
3.1. £RZEEIBHEXSH

Global Moran’s | FIHUE Y 9[-1, 1] 44t 75 0 2 1 &8 PR B 3025 (8] 2R 28T, Moran’s | 8208 1E,
R ANIEA O dn S S A HERR oA =B I ) T HaE AR AE, W Moran’s | #8806, B2 [AIAE G
i, 0 FRAAITK. Z 35 H THE Global Moran’s | 485U % . TR B AN K 22 BENL A1 11,
BB EEANR R RGEAET R A £ a=005KWKKIHETR, WHEZl <196, P>0.05 NAHIE
U TRAmV, EICER AL, AAET B WiR(Z| > 1.96, P <0.05, Nn]aedh 4 55 s
B A%, BRERZAFEAME. M1>0/MZ2>1.96 K, FuRZ BfFESEEMXER, 2
DUERER A, JEVER S RE SR EARAEA R X 3. | EEEIR 1, ARG, 41 <0, Z <-1.96 i,
FICR Z AAFE S A S o8, 2B HL AT JBTERI T R R BUNA WA o | EREET -1, FUemEE.

3.2. BEREEIBEXSH

ORI HT R PR TT R 8 DX A )2 15 A7 A v (H R R BRI R M M i iR B X I 5
PRI R X, AR SR BB X R F A AL M7% miX 3. Local Moran’s | 157347 =) i 2 [A] 5.
T AL REAIT U PR AR G RE I, A6 2% 22 ) B T AR - 3R AT et XL A [A] B ARG IR R 5 3 R P <
0.05, K152 4 ANFATESE R : Rl R (HH)  ARAE R AR (LL) « B AR A B (HL) AR A e v BB I (L H)
HH A1 LL 2o X g 22 6] Ja k5 A0 48 DXkt 22 (B S PR AR B, RIS IR S (AR 6P HL A LH 3R
2 DX sk ) 22 ) Jog P AT AR DX AN AL, S B 1] ) A 5

3.3. M =IIEAG T o4

F345 11 (Scan statistics) /& —Fh 2 A 48t J79%, 1 Joseph Naus 7E 1965 4E 1 v, H H B2 k60—
ANHAELER 2RI 25 ER SR HIN. BEJ5, Kulldorff #E—5 ekt T340 3E, 1F 1995 R4 H
TAERERG 5% ARG RT DA I B SR s Y R R, R T g S, AR
ZHRAE A X IR 2 5 R AT B, PRZE AT RE R AR TRAE I B AR X 4k, To0) R4 X 3 i) U o TE B
AR, ARG T DU R AR BT R) . 2 (R B 23 A B R S AR ) Bl ka s,
PR 1 T 7 AR RN (R A s R ) R AR A . [RRE AR m FEAR R I R], R AR AR R X
WAL E G . AN WS R AN X, PR AT N A B RO, TR EUBUSA T (Log
likelihood ratio, LLR), ' LLR 5 KM [EIA: B Ak e Ak SRR XI5

fif Fil Microsoft Excel 2010 Xf #5347 4811 FIFH ArcGIS 10.2 #fF42 i 2013~2020 4F 5 R Tt A
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PAFRIT 2013~2020 4 5 BR 7 LI A0 26 1) 23 6] 43 AT o FI A SaTScan 9.6 4% B K i 2013~2020 4tk &
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SRR EE BRI S B BIEEAT A0 M7 o T B K T 1 245 SR 11 259, IR A R R ATE T ) 50%,
SRR BRIRE N 999, 367K F o = 0.05.,
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F| 2019 - 14E 10 /7N 210.78 15, FF) 2020 F5F 10 F5 N 67.78 4. ELER TR H 2 A B B
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HE AR HLIX . o5 B FL(382.58/10 /3). F51111X(180.01/10 J3). ESHVLIX(134.01/77). H-FE:(128.55/
JI)RIRUE L X (70.42/ 5 38 R e dermr, B2 FERTIAEFIRX . Hdr, 2019~2020 ik K 245
e . DA g R 1. B2 A 1 FR.
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Figure 1. Incidence of influenza in Chongging from 2013 to 2020
1.2013~2020 FEER M RITHERE N ARE

Table 1. Epidemic situation of influenza in Chongging from 2013 to 2020
& 1. 2013~2020 FERHRITIHERRE R BN

Year Case Incidence (1/10 w)

2013 1905 6.47

2014 2041 6.87

2015 2384 7.97

2016 3120 10.33

2017 5419 17.78

2018 15,160 49.30

2019 65,268 210.78

2020 20,988 67.78
Average 14536 47.16
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Figure 2. Distribution of influenza incidence in Chongging from 2013 to 2020

& 2. 2013~2020 FERTARAREKFEN

R4 2013~2020 4 5 PS4 ER [ A/ M 45 B (7% 2), 2013~2020 4R34 A F A SR 0 T 45 SR B
Moran FE4UXAE 2014 4FA1 2019 4F N IEME, (HEA ARSI S, teah, HARGAR 123 8 5 A & bl
B o ARIEIUERAETE LISA BRKE, Rz 8 A M A (B 3)KIL 1 M - s 15 MK - MR, 7 M€ -
A5 AN - KRR, 2013 AFFA (R - MR BTSN X, 2014~2020 SRR AL A T
AT, SRR baEX . BLX, &R, mEs. BEX. mIEMREE. Habm X

JAIAH XY

Table 2. Overall spatial autocorrelation analysis of Chongging

* 2. ERXERTEBEXS

Year
2013
2014
2015
2016
2017
2018
2019
2020

Moran’s | Z-Score
-0.00164015 0.2100
0.110348 —0.8157
-0.11862 -0.8604
—0.0615758 —-0.2914
—0.0573264 —-0.3279
—0.0194826 0.3867
0.0484001 0.7378
—0.0626597 -0.3434

P-Value
0.38900
0.226000
0.194000
0.412000
0.42500
0.301000
0.205000
0.396000

Mean SD
-0.0234 0.1036
-0.0255 0.1040
-0.0283 0.1049
—0.0300 0.1083
—-0.0279 0.0898
—0.0261 0.0172
-0.0263 0.1012
-0.0270 0.1039

ARSI (5 3)R W], 2013~2020 £F H PRIAUIE 122 18] 731 FF AR BENLIN o 25 143 Fi AR i kv A [X

SE T 8 N T RE

VRE KA S MRGRE R, HERAGHE .

BT S TR RO X B H
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Figure 3. Annual local spatial autocorrelation analysis of Chongging from 2013
to 2020

[ 3. 2013~2020 FE K EE F/I= B BHEX T

Table 3. Annual spatial clusters of influenza in Chongging from 2013 to 2020
= 3.2013~2020 FE XTI REFE TR REMRBH 27

Observed Expected

Year Cluster Type  Counties (n) Radius (km) Cases Cases LLR RR P-Value
Most likely 11 77.57 463 95.64 402.032655 6.04 <0.001

2018 Secondary 1 0 205 38.63 183.265061 5.81 <0.001
Most likely 4 20.21 322 89.47 194.280883 4.09 <0.001
Secondary 1 0 179 40.03 134.053329 4.80 <0.001

2014 2nd Secondary 1 0 106 15.27 116.712271 7.27 <0.001
3rd Secondary 1 0 57 461 91.691239 12.70 <0.001

4th Secondary 4 41.93 61 18.24 31.342034 3.42 <0.001

Most likely 4 20.21 152 21.19 172.394426 7.59 <0.001

2015 Secondary 1 0 70 451 127.436735 15.98 <0.001
2nd Secondary 8 125.95 319 139.02 92.392152 2.49 <0.001

Most likely 21 290.81 729 131.60 714.703469 6.92 <0.001

2016 Secondary 1 0 164 25.83 168.091490 6.65 <0.001
2nd Secondary 1 0 36 5.97 34.804400 6.09 <0.001
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Continued

2017 Most likely 18 221.58 1885 402.68 1671.737574 6.64 <0.001
Most likely 1 0 5741 173.92 15697.973280  52.45 <0.001

Secondary 4 66.04 871 295.78 376.734034 3.06 <0.001

2018 2nd Secondary 1 0 272 38.37 300.911872 7.20 <0.001
3rd Secondary 6 31.10 462 210.23 114.115699 2.24 <0.001

4th Secondary 1 0 67 24.42 25.098760 2.75 <0.001

2019 Most likely 19 194.50 19500  2700.66  24240.141295  9.87 <0.001
2020 Most likely 19 194.50 8124 866.07 12431.420751  14.67 <0.001

'

2013 2014 2015

2016 2017 2018

B Most likely
[ Secondary
71 2nd Secondary
[713rd Secondary
[ ] 4th Secondary

2019 2020

Figure 4. Yearly spatial clusters of influenza in Chongging from 2013 to 2020
4.2013~2020 SFE KRR F E R RE MG 534

gl () AT B, TR SR AR R EEAE 2019 4F 11 H % 2020 4 1 A (LLR = 105405.13, P < 0.001).

I 43T R L 2013~2020 4F KT 48 N IX ELAFAE 2 MU s R S F . 2019 4 11 F9~2020 £ 1 H,
I BLIX . FEE . FTNXEE 19 NX B A T RERI4E R X (LLR = 68875.90, P < 0.001), FZifE
HRTEE PRI . BREEEX . EdbIX . TLAEXOAEIRIX AN, HARBINIEEIRIX . 2018 4 1 H~2020 4F
2 RS ARAE R P E A % B B (LLR = 51113.759455, P < 0.001); I} 45 93 45 B 0<% 4 M1 5 o

5. 7Hig

AT 5 MBS TR R [X 5 16 £ FEE o R T R (K AT S AT HIR I M B 1) #79 BE R 92 T 2310
B TR 2 D) SR A, 0K A TR T T A AL 42 i 7 SR 2 B R JEE A 26 TR MRIR R A0 . R T 2
FESI S Z M, (H TR iR T 2, AR FUR E R NI[22], LA T 9 Jsels i ol 2 R
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Figure 5. Spatial and temporal aggregation analysis of influenza in Chong-

qging from 2013 to 2020
[& 5. 2013~2020 FER T RITH R ER = REM T

Table 4. Spatial and temporal aggregation analysis of influenza cases in Chongging from 2013 to 2020
3 4.2013~2020 FERTRITIHRERGIF=REM 2T

Counties  Radius  Observed Expected

Cluster Type Time Frame LLR RR p-Value

(n) (km) Cases Cases
Most likely N?g’h Zgggoto 19 19450 32941 1823.93  68875.896613 24.80  <0.001
Secondary Jigbzgtgéo 1 0 20805 74308  51113.750455 3387  <0.001

£ 8 ST TTIIE], SUBCRR FBHT LT BIBGR KT, ARG RIS BB J5 T FE . 2019 SRFRUEAINF
WY R T AEAE, X5 v [ AR KR 70 48 T AU A AR A % — (23] [24] [25], R — AN H i
AL AR X AT RESE R N AN 4 B 28 B RS 7K1 AN L HIZ A 3R i, 0 A BBURR AR 25 R 4T
AR ETE, BERE RN B R IAIG TR SR, H1 T 2019 SREAE BT AL RDIRIA B IR, AT A6 R
AERIR TR, R AR NECE PR B AW UE R DL A W R A, RO R R B
TEHRATE, SHAE T IRATRH E R E—5[24] [26] [27] [28] [29]. W] BE 2R ALEFERETRIREL, Wi
AAm R, APIE I R s BhAh, AR 0 ol o o s 2R M A I ] 32 217 2 ORI, mT RE > f LA
PR, MR 2, 3, ARRKAES, MIMBRANE, SN, AT
BRI EGILE . B 2020 FEYJLASK, % COVID-19 A:25 W4 1 i (520, IR A BT %, 2020
2 A% 9 ARUBREN R, X5 M 45 R [30]HUL . B PRI )15 1k 2 A T il 5 i PR A A
TR RIPRESA O, U [BLI AR A 4R At 1 3d B 2% - AR A N BUH N Bb, IR AT RE R A D3R
ARG KR I ST RS R ZR [32] Msm, A 5 RK N IRtk ) U A1

DA RALGERAT I 2 B RR VR AT AT, AT DA S iR SRR AR N R0 324k, T s AR ] DAt
FGEITATIN 73T o AEAHIT FU AT LA 2225 6] E AR AN SR, 4/ 22 8] AR R 20 4 R AR B, 2013~2020
A B PRI W (2 (R SRR . R 6] E AR SR o T AR W, 2013 “E B R EX A e H &,
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AR X 8 T AE R, RRUR RS AL, 2T AR A ARG, 15 12 X AN
KA PR, 2014 4E 2 IX R RIS E . 2014~2020 4 oA A Al M X . ¥4 A P e e
DX, Bl T TR PR RS S Al DX ) R b X 3 i o 2= [ SRR A e R R X e 7 8 M T RE
RS 5 NMRECRE S, REMM BIFERAEDN, FEEPEERNRMEE. FHMIHHX . 76
G RIS T X AT 5 N DV K shtE R, M AR B . WK PR A k.
TERRIEHIX, T REE 5 AT K PRI TT (RAEAKCPR T A ¢, gl [a o iBos, B ZREELE 2019 4F 11
H % 2020 % 1 H . B2 RED TR ILEPOA NI 25 REX, 70 BIRA7E 2018~2020 4. 25— E
£ X DLEAR By O ) I X RE A, 95 K 19 ANX, EEEPRTEIERIX . 5B o RREXERE R, TEAR
WSS R, 42 R B A SR ISR AR FE A B B35 AR AE , IS m] LASE = 78 72 (0 X SR A b
I 2 A GeTE 3B 5 2 18] A 59 2 B FE 008 SR AR /A I8 Rk o ELAR ) o

6. FILFZEIY

Zi Pk, 2013~2018 4, EPKHAUEA R L ETHES, 2019 FEIAFIEAE, XATHESHE MR 5
PRSP IE G E BIAT B R LT R, BRI TR RS — SR T I it o<, s
ERARFF—E RS EE R . BRI TR IR, EEEPERAST. WA, P RIEHE TR
22 1) S B PR A X L B, XS DX IR AR A RT REAN ] o I 2 23 A7 D SR 7 42 1) 28 M 58 P B 9
W%, NERHE TAE T IR0 R .

ARSCHRE B YR I 22 53 A 7 2060 B R T PR RAT 5 DLEAT o b, JEILIXRP I B8 o0 A, oAb 1
FLRAT I A LEBAN A R R A DR 8 SE N2 R 27, 3E S T R R SR IR o BF T 45 SR
PEAANER Be N 77 536 5 BRBC B R A SEPR BT EL, RNt — Pk TESUB A S B R SR SR HIE R AN 2 R
DIk, MRAEWE AR, NS HAT X, Rl mldet X A e 5 AR SRIBUR, AR AR I
SIS FE T BT s — A A P RO e R, R R R R 55 B RE U AR, X AT R EAAT
WA E R AERF AR B Sy HUR, ESR RS I K, i TR B o e K B R
SOMAATAME IR, ORFFTEGE, P 5. i, TARMISGHRT TN AR A, ke
TN LA AT RN S A P, S SRR 2R, DA SE i st s i R R R

SR, AWEFAAT € MRIRYE. Eoe, AWFTRIEEER B A RAENUI R A% G o 5 B ELR
GEi S MR B R . R RO A R RS X AR S N BUR M B R AT Ok TR
BMBUEPENZESR, MRS RE S A WE, A ERENIRE. X WlRGE - MEiE ik
ERG, WREAR T REREGRS . R, AWk Z N DRATR A, ToiE i R AT
A, Ja, AFFRRAEEAE. AD QUSSR E, A —ERRE. ZERRMTT R,
N TR, FRATRES N E 2 (AR AT oM, 3RS BUERIHERR . BRAh, RPN
NG el A 22 R # AT A AT 7T
B O

A ST FE R T 59 TS 47 ] o B2 B PO 00 A 58 < B B ORI R B IR ER R RS2 I
AR PR AR ALR I T AT SN BT SCHRF, ARASHIT S AL F IR T U R ELRAT
TR T o S50 Je R ASHIE TE AL A B R 3 35 55 30 56 Do R R

SE K
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