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Abstract: Objective To provide a foundation for developing targeted prevention and control measures for other infec-
tious diarrhea (OID) by investigating the association between extreme precipitation and the risk of in China from 2014
to 2019, and assessing the impact of climatic characteristics and drought levels on the OID risk associated with extreme
precipitation. Methods Data on OID cases and hydrometeorological conditions were collected from 31 provinces, mu-

nicipalities, and autonomous regions of China between 2014 and 2019. A two-stage time series analysis based on quasi-
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Poisson regression was employed to quantify the association between the frequency of extreme precipitation events and
the risk of OID. Additionally, the modifying effects of natural sub-regions and drought levels ( quantified by the
6-month standardized precipitation evapotranspiration index) were analyzed. Results A total of 5,595,698 OID cases
were reported in the study area from 2014 to 2019. A significant positive association between the frequency of extreme
precipitation events and the risk of OID was observed, with a relative risk of 1.03 (95% CI; 1.03-1.04). The risk of
OID associated with extreme precipitation was highest in the warm-temperate humid and sub-humid north China. In
contrast, the risk in the subtropical humid central and south China, the tropic humid south China, and the temperate and
warm-temperate desert of northwest China was significantly lower than in the warm-temperate humid and sub-humid
north China (P<0.05). The modifying effect of drought levels was significant, with a higher risk of diarrhea associated
with extreme precipitation under high drought conditions. Conclusion The frequency of extreme precipitation events is

positively associated with the risk of OID which has provided a foundation for the development of region-specific
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prevention measures for OID.

Key words: Extreme precipitation; Other infectious diarrhea; Time series analysis; Association study

HeAth 2 Ye P I V5 ( other infectious diarrhea,
OID ) JZFE bR L SR 475 58 il i) 475 FE L) A1) 45 il
SR (LR 2 AN T DR A ) SR g T
SR DAE TS A 32 280 R ) — A AR e, s T3
PR NG Y 2 1 T — R R e e
ZAIE R 27 176 N

OID 2t — b LR {14 A= A SRV 15 s , s AL
W 55 W B K A 2 UIAR G . IR TR 2R R
B, 2R T 7 O i ml SRR R A B — e KR
TR E R B OID 1 KUK & Th i, sk, A
5T 2 I T - AE A i B3 7K 6 OID & s RIS 1) 52 i
TRl RE R BARfER

VLA 32 R BRAAGE AR A 0 52 W | B ot o K SR &
A BB B RTAR R 24 B B A e 5 &
OID JUJS: o xoF T [l Joe: F it A i Jgs iy . A 38 ik
S3HT 2014—2019 4FFR[E 31 M4 EAETH . AR XY
OID 7 {51142 15 B304l 11 o4 7K 5B | P 5 A0 i o K 42
X} OID A ik AR 5200, Ay i) 2 BE Ik Y OID Bl
P A IR

1 #ABETE

1.1 HRRIE

2014—2019 4EFR [H 31 M4 . HIG X AT E #E 17
(TCA&FW W] AEA) BZEH OID J il iz 15 A i
o L HP 0 T 4 ) P B LT 2E A U A 2
W BRI RIS IR B, 2 WiknifE S % (R E IR TS
LWibs i (WS271-2007) )" GG H S R,
AR, 1B B2 M 3K B (23 (8] 3 H1 4R 0.25°%0.25°)
NSRS R AT EAL )R, IHREC A
SCHRBGAIE AT SEEL . OID i 191 4% 25 4 A< 42 50
P PR R M BN LR 551 65 ) 3R A 1 T )

B X RNTE B HE AT B RIDL BE ) 2% e SR Y
AT FHPE N SEHE BN 4 S BEETH (332 MBS
TTEC XA 3 A8 8% AT X ELAE LA T XA 5
AR

12 WRFE

1.2.1 ARAMEX I 5

FRAE - SARLRE | KK b R B A S M 2 3R
FERI 2R 7 A ARSI, A G A6 B i i s X
NG TR HL X | SR 2 T b X B
TR DX H T 2 T I H R 2 R M X A
T X
1.2.2 thombEsK

Wt 7K H S H B K a8 2ok 2 bk 25 30 4F N
H K5 99 E M . R A LAY
P b I 53053 75 VT K OK P 1 1 DX P 22
S, HATE S Z A Fomke K R PR FEA
ST, 230 Ry B T AT B X 009 R B H AR
Ui K R R B B o B K H 42 AL Rk 4 A W o
R K AR, et 55 46141 45 5 7y s ) RUBE AR ]
1.2.3  THIR%

1 P B v AL R 7K 25 135 %0 ( standardized precipi-
tation evapotranspiration index, SPEI) fff & + 5 &
FE o izdabnai il e - SRR T HIK S i
KAZER T RBITESNE A, LT K 54
ST S s bR A 5E, SPEI IR 5 iE K S
BxEHSHEERE(RIR TR HFH(GB/T
20481-2017) )", T RREEH I SPEL %Il 43 4 G
(SPEI>-0.5) %5 (-1.0<SPEI<-0.5) 1 H(-1.5
<SPEI<-1.0) 5 (-2<SPEI<-1.5) ¥ 5
(SPEI<-2.0), BEAEMFFEFRI], BAHE ] 1) 1 5
(=611 Al fig {52 itk % 42 915 3 OID 11y
KA BeA WS 6 4~ H i SPEIL ( SPEI-6) AJ LA



v
A

102 1 K5

*

J

1e

Vv
AL

=

W,
L

# ok (& ) 63 % 4 1

TP PR T R AT I, AR AT R
H SPEI-6 s AL & AT X B T 28, IR E A
M FEA R R B REM R ET R
(-1.5<SPEI-6<-0.5) G E R ARSI ™ ET
B (SPEI-6<-1.5),
1.3 SitFELE

AP F A6 FH 3 28 1A [R1 05 (4 — B B it 1] 41
MR A s K A K S OID [ e, 7E
BB B, R SO AR 7R A, 1 A5 T AT BUIX
Tl TE PO A S B K AR IR 5 OID ) 2 5 - I K &R
SHEANEIE, BERLRE T P YR 5% A1 SPEL-6
LAR IR AR IR S UK —A [ R EE A 7 (1]
PRI, 1R85 B, R I BEMLAN. Meta
GIHT T 4 E Ke 45 A SRS X A THE AT
S HRFEATR T KT T A i B 7K AH G # OID
AR B 5644 SPEL-6 43l LA-0.5 F1-1.5 Al it
Al SRS RS — W BOa Br s oAb 5 1
SPEI-6 51 i b3 7K W UK 1) 28 B30, A 3 1 52 — A o
57 v i B L0/ X 0 TR LI U R S B e W s

:=(E,-E,)/./(SE(E,)*+SE(E,)’
fliitdmZ R eGSR 8 L, P E, M E,
JESANTHE, SE JEArifEiR 2 R R4.4.0 B0
BEATGETH T ISR R xes FEATHER ; OCHK
PB4 S AdE P AR X fG B B (relative risk, RR) M H:
95% B {5 [X.[8] (95% confidence interval, 95% CI) i}t
TR, KK ER «=0.05 (XU L) , P<0.05
HESAGIFEE L,

b

=A

2 g

21 —miER

2014—2019 4F[a], A 5% IX B 4 2 34l 45 OID
5595698 ], Bt o 5 Ek 2 BB A 2 4
s R e e Y RTE BRI B 2R (6—8 ) FIA 2
(11 H—AE 1 H) . AERCIIa] BT X sk o i i
IR P2 B E h (32.44+15.81) mm, V255
SR e S R K SR E (0.3420.75) Uk, 7 2R BE R
(12.98+10.99) C , FXIHIXF R K (68.93+16.90) %,

1= Ry = =N =| = V=/=| ) L7 ‘El Iﬁ R N
T e R A R AR U\&'{ﬂ‘lﬁ‘lj 1 H HBEM 7 S SPEI-6 -0.53+0.71, WK 1,
PR 4.5 6 RAGIBIR YRR E M, AR A
A
E 120 000
£ 100000 // N s
& 80000} \ "\ J \\ ; A A~ a <~/ \. /
4 N S AN/ '~/
f:é 60 000 f / \/ \/ / b’ \// o
= 40000 . e . S S — . L
2 ,Q,,,,\,e\s,uﬁ@ssﬁ,@,u,u,\,@,@‘,@,
A 5 w@“ S R R S
£ s NI
B
2 1.0
o
::E 0.5
*§ Ok e ' L . . | L ) . . . . ) . . A . : L
\9\&9\05\@@/\09\@‘ \Q\Qb‘@l\a'ﬁ\p&é\,@l@@é\@
B SSRGS SIS AN AN
> > > > v Y v > Y > > Vv v v > > v Vv Vv
C FIf ]
o 0
o
?—0.5
o
H_ 1.()I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
> > Q& NS N N S SN S
o o o8 o IR R & E& ST SIS TSI TS
P PP D I T S S S S
I fia)
1 2014—2019 4 it OID J5 (I KR4 #2238 19 H B2 AE AR 0
A R R BIEG B PRI S K $L C . F 4 SPEL-6,,
Figure 1 Monthly variation of OID cases and risk factors from 2014 to 2019

A: Cumulative number of reported cases;
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B: Average times of extreme precipitation events; C: Average SPEI-6.
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Figure 2  Association between extreme precipitation and OID
under different drought levels
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