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MW ERERATHERE 7207 6,5 LMAth 1.25: 1,4~ 460 0~% 4 5 b B AT 1Rk b 37.82% 1 29.91% . H#H A&
ERAMREAREAMACG<O.HAZAEHXGCSO) HEEH AN, RBR3C.HETIdHARALENGLES
(RR=1.51, 95%CI:0.51~4.51), H34 A JE 982 hPa,# ja 6 d # t &% N & & & (RR=2.08, 95%CI:0.81~5.37), K& 9
m/s, ¥ 5 14 d BB Z B N5 (RR=3.43, 95%CI:1.28~6.63); W 5 1d 5. B BB WERA .G R NREZ. ¥ 5
10 d B9 R 47 2 & 38, {2 240 mm, # & 0 d 89 & M & 5 (RR=2.22, 95%CI:0.39~12.72), & HHKE.HHKE.H
BRERE B BERAESARLEZY RN T RATERE AR, EEH — 2 88 5 W, T DA 0 & FU, 7 4 70 48 f
it k5.
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Analysis on the Lag Effect of Influenza and Meteorological Factors in Fuzhou
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Abstract: The lag effect between meteorological factorsand influenzawas investigated for providing scientific proof for pre-
dictionin Fuzhou city. The correlation and hysteresis were analyzed with the incidence of daily influenza and meteorological fac-
tors, such as average daily atmospheric pressure, average daily relative humidity, average daily air temperature and daily cu-
mulative rainfall between the year of 2010 to 2018. A total of 7 207 cases of influenza were reported in Fuzhou. The sex ratio of
the male and female was 1.25 ¢ 1. The age group of 4~ years old and 0~ years old accounted for the top two highest propor-
tion, 37.82%and 29.91% ., respectively. The highest risk of flu was at the temperature of 3 “C with 7 days delay (RR =1.51,
95%CI: 0.51~4.51), at the daily pressure of 982 hPa with 6 days delay (RR=2.08, 95%CI: 0.81~5.37) and at the wind
speed of 9m/s with 14 days delay (RR=3.43,95%CI :1.28~6.63) , respectively. The significant protective effect was associat-
ed with the greater daily cumulative rainfall with 1 day delay. The protective effect reached the peak at the lag of tenth day. On
the contrary, the risk of getting flu was the highest when the delay was 0 day (RR=2.22, 95%CI: 0.39~12.72). The inci-
dence of influenza might be affectedby the four meteorological factors with a certain lag effect in Fuzhou city. This model can be

used in the flu prediction for early warning.
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4 W AR K AT, &R B R 109 ~20%
(o N TR I B L E 1) 29 300 T 2
500 J7 . FET 25 J7 2 50 Jit . G ik mT W] A B o 22
4y LRI AR LB (1 22 s B AR 0 L TR
W L R K2 8 K28 8 000 AR, BT i i1
ZEU% A B B BT 2 O DL KPR R R AR R A
o DRI, 4 R R R R 9 U Y M 0 R Y L ST
D SR 00 o 8% L 3 SR B A0 B BT B R
PE IR RGN TR A — 8 SR SRS s
ARG G AR, L T 4 BIF 5 ¢ BRSO % i J2% A 552 Wi
A IS o G R A 3 A A5 PR 3R X SR A 1Y
S M LA S ) i 300 4 v 0 R 97 42 A REARE il
LS R T A 2 Mt B B 28 W 0 R A R I AT L AR SC A
SR 40 A i AR 2 PEBLAY (distribution lag nonlin-
ear models, DLNMD 43 #7352 P 3 X 4 M i1 3t g% &
o ) 5 W) Sy 0 0 0 97 48 2 A1 B AR 4R
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1.1 BORHENE ARG E N RS BOR 5k TR
T A T A A R R B8 ) AL g i 1
TR EAGFEERG, Gt N & B 8 H
2010 4F 1 H 1 HZE 20184F 12 A 31 H , BAEHETE FH
RN, HARZEE R B AR A S T R
H 0B AL HE H YA 35 S (hPa) L H ¥4 X2
JEC)  HHSRECC)  H BiFFEKE (mm)  ATH
B (m/s)

1.2 W L ABIESE B K i AT R R
TRV A0S B R HINT, R H3N2, 2 AU,
NG 8 L CHENT 45) AN g A A IR AT 55 49 B 3
Bl . T WSO B 12 IR 001 O 2% 2045 288 B 7 LA i 4 10
T JR S 0 R A2 081 L I R A2 e 461 L AS B B A
18] N2 3 SRS s I3 157

1.3 Geilt2 ik RA SAS 9.4 44X B 17
A 8 O 9T SR FH P 2498 QO 3 FE (x = /a, /2, — 1)
R V5 8 A G W AT A e 3 T AR N T O ek
20102018 4 & %% ME &0 K or A ¥R AR 5 2 F.
Spearman SFHAH K HT M T AL W E 5K L
g A AE DG DL KT I B AR DGR o i 5 R (DD »
A ST A R AR H O LA R R E S H I

FEIR KEL . Spearman 55 ZAH I 43 Hr i it th ik — 20
ST R RN R, APk 2w, [ >0.7
IF IR Ay e A G 8 95 15 Ut SR R i AH G 3R B 1
ZREINT — o0,

K R3. 4.3 A FE AT 53 A i I AR 2k 4 AL
(Distributed lag nonlinear model, DLNM) it 4 i1
ST DLNM A58 5B AT A5 28 Ak AR 4 R AE 38 2% 3
I 3o 5 KK o B 1) R - SN G R S I i I 4 EE S [
B 53 BT 00 7E 1 78 e 2k B RN S 48 R 1Y) 78 A 43 A
Xof G B A N I R S A ST A8 SRR R B, T
quasi-Poisson & # BB &, W T 2 W50 =
WA R S, X2 B R R R R
RIFE R RIEAFILE  FARA  Jog[ E(YD) ]= «
+Bixi + NS(Zj.dD +Dow, Yt & t HFE LA,
o S BRI, xi ESE R R LB JE R AL Z) SR TEIR
ZHZ , Dow & B W LA ME A2 &, df J& A W B,
NSC) & HARPE A s B, df FIH IS K B0 AR b (5
B & #EN (Akaike information criterion, AIC) f% /]
FRHE DU BT A S e 20 E AR I R AR dE 25 X
N 3L RO R R ECR 14 d

2 # B

2.1 — RN FEMT 2010 4E 1 H 1 H —2018 4F
12 A 31 H w e A mg 7 207 ), Horh 54
4 0064, Zc ¥ 3 201 B, BRI 1.25 ¢ 150~
Yl A~ 13~41F 60~ 5 4 NI K 2 726 i
2 156 ] .1 840 il F1 485 ], &7 L AK K Ky 37.82% .
29.91%.25.53% 1 6.72% ., 2010 — 2018 445 4 4l
R B IR Oy 205 i), 281 4,577 {4, 830 il
1.038f5.1 064 {5,906 5,774 il F1 1 532 f1, 4 F
B K 4y 28.58 % . N 40 A WoR , Ui IR AR &
W AETE 2 A ey 6, HL L 2 oy U 1 v B D B B8 I
TABEFETWEE SRR TH AHFF12 1
BWAE T H .3 HA/DNERE FARA,

HHR S50 1.76 B, e 37 B, Al o i),
ME 1B, BRI BB ES A FE X
(t=15.332,P<C0.001),0~% 4~ % 13~ % F1 60
~BAER A Z ] RN 2E A Gt L (F =
67.221, P<C0.001), H KSR H 54 X2
BELH RiFRE KR B AR A XGE 4 505 5
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Tab.1 The basic situation of influenza daily incidence and meteorological factors in Fuzhou
A5 xks I /ME Py; M P I ON
H &9 B () 1.764+2.85 0.00 0.00 1.00 2.00 37.00
Ll
5 0.97£3.04 0.00 0.00 0.00 1.00 36.00
‘e 0.78+1.45 0.00 0.00 0.00 1.00 18.00
AR ()
0~ 0.624-1.09 0.00 0.00 0.00 1.00 9.00
4~ 0.524-1.30 0.00 0.00 0.00 1.00 18.00
13~ 0.494-1.30 0.00 0.00 0.00 1.00 27.00
60~ 0.114-0.43 0.00 0.00 0.00 0.00 8.00
H ¥R SR (hPa) 1 006.90=7.63 974.60 1 000.85 1012.92 1012.93 1026.6
H 231 # K 2 (mm) 1.45+6.85 0.00 0.00 0.00 0.43 241.0
H 344 %% B (20) 73.50£11.13 12.16 66.00 73.25 81.42 99.00
H SR CO) 20.55+7.01 2.30 14.63 21.20 26.81 32.80
H ¥ X33 (m/s) 2.71+7.43 0.60 0.10 1.70 2.37 9.10

2.2 "[EWNFESWECHKME ST Spearman 5§ 2
FHOG A B A T AR5 DR 225 T 8% R 1 A O e, 45
R, HAR . H RF B a5 0 R & A
(P<C0.05), Hrpr, H 2 3H R & 5 i & ik 5 1E A
KGr=>0), H AR5 HEA N 2 A <0,
Spearman A M AW ET 7 d 14 d BIR
SRR 5 R R B A OCHE S5 R WoR KT 7 d
FRAES  HIE AR H I RGE  H BN E S
TR AH DG A OC R BOR T H AU i 14 ds &
JRHT 14 d By AR BE 5 IR R A DG (P <<0.05) ,
Hrp HRR S W LR 2 A G<0), KRS
G 5 R IEA X <o), DL B 45 R LR
Fa N A5 R 5 R R AR a v, W3k 2.
Spearman S AH K BT A N T & KL KW
FAOEHE 25 9 R B XA RHEE 5 B 23
JERI K (- =0.861,P<C0.001) , MR A b5, H
KA H YA H B RGE S H BT A
HE—2 A Hr
2.3 DLNM Z3 8135 BB 3R X I 8% & 0 19 385 Ji5 5% 1)
231 HHAWR DA H 3SR P 4 21,2
CENSHZE . BRI SWEE R Z A EIEL
PRI KR BRI IRT AL 0~20 CLH G
3~11 d B2 i A e By fa b R &=, Hh <R 3 °C
W fa 7 d B K e RUR B s (RR =1.51,95%C1 »
0.51~4.51), BMAIWLAEA G 0~3 d X E K
IR 2R AR R de oy W3 AR =>28 "C &l e 7 d )

2 BEMNTRBBAEZFREESEERE
HXRHE(r)MEEZ LK
Tab.2 Correlation coefficient (r) and significance test of

influenza daily incidence and meteorological factors in Fuzhou

0d 7d 14d
R4 W%
r b r p R P
H¥ RS EH®  0.022  0.121  0.035 0.015 0.019 0.181
H#HAH —0.081 <C0.001 —0.103 <C0.001 —0.102 <C0.001

H M AR 0.020  0.160  0.025 0.086 0.032  0.026
H 35 Xk 0.001 0,921 0.033 0.021 0.019 0.181

H ZiFFEH &= 0.030  0.038  0.049 <€0.001  0.047 0.001

A B XS BRI

2.3.2 H{RIEDARM T H BSR4 1 012. 92
hPa fE NS H A, SRS IR K W Z [0 £ JE L1
BRI K F, <1 000 hPa, ¥ J5 2— 10 d F1>
1 025 hPa Wi 5 12 d X 3 8 ke 2 o b IR &, B fk
HEHCUTHEL Hop H YA K 982 hPa. i 5 6 d A Y
KN RS B 2 (RR = 2.08, 95% CI:0.81~5.37),
E<C1005 hPa 2l G 0~7 d X i 8% & o KL 22
AEINRT SIRTE

2.3.3  H¥RGEE PR E S R A 1.7
m/sfENSFH . Kl 5 00 &N Z [ FE 78 T 2k
PEREE RN KR >4 m/s Wi Jq 5 d X Ui 8% Rk 0 &
& W6 D2, Horh XU 9 m/s, WS 14 d Y 005 XU
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