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Epidemiological characteristics of norovirus outbreaks in

China mainland: A systematic review
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ZHANG Ju - mei, ZHANG Zi - lei, XUE Liang
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Abstract . Objective To analyze the epidemiological patterns and transmission characteristics of norovirus in China, providing
new scientific evidence for prevention and control strategies in the post — COVID - 19 era. Methods Epidemiological data on
norovirus outbreaks in China over the past two decades were collected and analyzed via a review of relevant literature from four
major databases (CNKI, Wanfang, Web of Science, and PubMed). Results The epidemiological characteristics of norovirus
outbreaks in China exhibited dynamic changes, highly correlated with the alternation of globally dominant strains. High
outbreak frequency was associated with specific geographical regions ( East China and South China regions, 63.27% ),
transmission routes (foodborne transmission, 29. 15% ) , outbreak settings ( schools, 72.57% ), and viral genogroups ( GII,
76.07% ). Cross — analysis revealed that school outbreaks predominantly involved person — to — person and waterborne
transmission, while the GII genotype spread chiefly through interpersonal contact, foodborne contamination, and aerosol
dispersion. Conclusion Norovirus epidemics in China demonstrate distinct spatiotemporal clustering and diverse transmission

pathways, necessitating targeted reinforcement of prevention and control measures to address these multifaceted challenges.
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Fig.2 Temporal distribution of reported norovirus outbreaks and cases
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Table 1 Basic characteristics of norovirus — associated acute gastroenteritis outbreaks in different venues across China

Ve BIRNEN) BEE(%) A () FREEHE (R)
Lo 23(16.0,35.5) 15.25(6.89,26.84) 4(4,5) 4(2,6)
e T By 78 NR NR NR
W/ T 72(41,130) 10.87(4.48,16.34) 2(1,3) 4(3.0,7.5)
WX 4(2.5,6.0) NR NR NR
IR 26 52 2 2.8
b 12(5.75,13.75) 6.39(4.33,9.65) NR 14(9.5,18.5)
Rk 286.5(211.5,366.0) NR NR 17(12.00,25.25)
5 33(29,60) 18.82(15.10,25.72) NR 4(2.75,8.25)
ZEBN 25(21.5,69.0) 25.18(21.71,28.64) NR 4.5(4.25,4.75)
Firha 20(15.5,32.5) 21.78(9.27,35.50) 8(5,8) 10.5(7.5,14.25)
AT Al 28(13.75,94.00) 36.92(14.23,55.15) NR 3(3,6.00)
FANPLAL 19(15,30) 45.23(32.48,54.50) 6(4.5,7) 5(2.75,7.25)
X 88(43.0,162.5) 8.87(2.26,21.14) 3.5(2.00,5.25) 9(6,12)
20 49(21,104) 5.81(3.10,15.38) 2(1,4) 6(4,10)
B B 18(14.00,23.25) 17.31(14.66,26.74) 4(2,5) 7(5,9)
gy 69(28,99) 21.7(12.05,33.57) 3(2,8) 3.165(2.75,6.25)
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Table 2 Epidemiological statistics of norovirus transmission in outbreak settings from 2000 to 2023 (% )
70 L EIER Wi X it 4 Hellik ) MEN 128/ 7K H & i
B 9.09 9.09 NR NR 9.09 63.64 9.09 NR
FRE B NR NR NR NR NR 100. 00 NR NR
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it 4.25 0.53 15.75 0.35 24.78 29.20 24.25 0.88

TE AR HOE N =1, AR P CLEOR U 23740, NR :not reported , AT ARSI IE

2.6 JEBRARM ST RATRFHAE  FE 798 REEN
W1 ,54. 74% S i GIT ZEPIBEG IS A, G 2RI BEAT GI +
GIl IR & 3 K BE 43 9 7 8.36% Fil 8.86% , b A
28. 04% WA rdlfE B o XA 43 U5 B A 5L R AL )
78531, G 1.2 GIL. 4 1 GI. 17 5| F R i - 5
BUA 5 4 31N 19.58% 17. 48% F11 16.78% , 1E
AL G .2[P16].G 1.4 Sydney 2012 #i

GI.5[P4]HF I,

GII B: N fF 2 # o A5 A Z [ A £ fi
(28.00% ) . B ¥ (27.69% ) AWK uk 7= A= fY S IR
(20.31% ) £ 4% (3 3), GI 3 A B (38.46% Fi
34.09% ) FIIRAHE R BE (43. 86% F1128. 07% ) Bl
KM EYLHE .

T3 ON[FEE N L A RE 2 B I R B AN i A O AL (% )
Table 3 Epidemiological statistics of transmission of the genogroup of norovirus outbreak (% )
FEFRE ZHRR g iR HEY) INLIN =¥ K LR
Gl +GlII 5.26 NR 10. 53 NR 12.28 28.07 43. 86 NR
Gl NR NR 11.36 NR 15.91 34.09 38. 64 NR
GII 5.23 0.92 20. 31 0.31 28.00 27.69 16.31 1.23

#E : NR :not reported , 54 AHI [ HRIE

3 it i
A RE A TR A B R B R R R R A,
X LEE AR NS5 G002 D B8 AH X 1 559 04 s 55 AR
FREM I ] 835, EA A SE M SO, T s
Q095 B PO AL o7 1 S T BT R4 o1 0 0 7 1) FEAS 5
Jifi

B 45 J 7R, 2005—2008 4F 2014 4E 2017
4F 2019 4F K 2020 470 3T — AR FE i 0 7 1
WS ) SRR T, S LA T AR R AE , IR ST
1 ,2005—2008 4EHE s Ko 3t £, 5 GIL. 4 2006a
2006b A8 SRR A 5G| 1258 PR AU RT3 & PR, B
%2014 4 GIL 17 [ P17 )28 S kk M BRI | J5 2 DR
LM AP IR 45 A BE T PR AR AE AR S B0 1
5o, TG Y Ry A BR R A R ERERR, 2017 AP IR [E

B RO LEE, fTRES GI1.2 [ P16 ] 28 TR AH
XK, M OCHESE 7R 2016 4F IS 5 & B AR AR 4 4%,
2016—2018 4F 81. 2% JE& YL 5 Z AH ¢, fd H ik Y It
RHFATRR . 7E 2020 4E SARS - CoV -2 KT
], JLT-FiAG 15 Yl 1Y) 2 93 50 40 B 2 [, Horp i i
LY 95 1 5 90 0 2> e Sk B, R R I A #)
59.49% " {HBEZE B 5 b IOk , 2021 4F 5 % 1 5K
TR L, B R AR 25 TR X s S A B LA
SEIAMRIE T, (EATE R A, AR A e 4
K KU BT | 7E 2020 4F 9 A Bt 0T 285 |, eI
SR oS LR TE R a1 A A

T RV AN B R A L B A O MR s, B
FLERRW] e R M IX BB TR R AR A,
TR AR TR 5 S5 0 i 4 A 40 5 5 15 A
B o X — UM ] e A TR A A% B



BACTIR B2 2% 2026 4F55 53 #5585 4 #1  Modern Preventive Medicine, 2026, Vol. 53, NO. 4 - 581 -

N R w1 255 R K- DL 56 385 1) W il 22 452
SR ZBYIME . Lian 28 A 5@ 3 PHEESS 43 #7
15 R EETe 5 S AR R, AT TN A VR TR 30k T > A
FEE ] DU A5 o 75 e B it 2 0 Qe 5 1 =5 R T
TR, — WS, UK R A R
KRR A B WA R L S AN R
A2 M B 3B 2 B A e R AR R A T D LA
K E5 B N R LR T 4 S s
(AnFF242) bl o 2 S BOF W 3 1 2 R 1)
—AEERE

PENE B R IR SR I s DIM 6, AN )37 o /%
TR RAAEZE S, KIEMEGRE S 5 Zrt X AR T
AT ALK ATl A Rk 2 ~3 K
JEPER AR P NP AL 4G £ UL TR
BEBE FKRE KL N BB BRI T, e e
X3 S b — 2, TR LR UIALR | i £ 0 22 A X
B N AR Y v AR XS 55 A %) 3 e T e £R 38 A X
e, BIRMAREEIEE I EY A 5 Ko T #2482
ks G, 30l BB IR MR I R ) B B 1 B Ml
& PUAT TR SR s e LA SE BRI Z AL 3% i 4%, Kt B
B B T A & A B B A AR St R,
A [0 15 928 155 T S i TR A DG Pk e g, Bt AR 5 9%
B R it , vl K i 28 e 1 & e

M 7E SARS - CoV -2 KRFATH SN, il i
FRWREEMRELEE, SRR EREZ L T%
¥ MBS BT U 1 K i 3 R VS B 7 A
S, HR B URL 22 5 e, AR 5C MOk A B3 Ak 2
UG IIRYLFEE Y Adams 25 A2 ESZIK I (1
I B URLAG Gl P B Ry, S Aol B 2 R BRI Ak B A
Yy SRR s A i, T Qe T A AT LA AE B R 2 i
RS 8 i AL 5| & el ™ Bop ot
PETR MR B RV FEAG IR ISR AR (H A E 1% 2 &
VERDY R — 2L 56 0E >

TEIEPRIFEZ AT, GIT 3 PR 2 047 A0 s R AL 15 1 3
FIERY HR AT R oy AR GL ZEH B 6.5 5 F1 G/
GINR A HERBE 6.2 £, Hrr, LU GIL 2 1 GIL 4 fx%
WL, A 20 R, GIL 4 — H 2R, 5
T AR 50% ~ 70% W)W R R
CaliciNet China F11 NoroNet FIEUHE /8T o7 | 45 8 Al 2k
RS 3% N DA ™) G . 4 1535 A fE A
WA X, MIEGI. 4 FEFEAH MGI.3.61.6,
GI.7.GI.3.GII.6 1 GI. 12, M 5 & FHHILHEA
X KK G 4 Sydney[ P31 ] FE LI ASE ATE
AL, 1 G . 2[ P16 ]l i A MG AR Pt 0L 1%
AP VAR, AN ) 3 DR R 2 ) ) R 2H PR 4 AR
T R I AL 2R R A 3 R N R A

PR E BRSNSy, PR i o 35 AT A B M I
JESRRE(S B X T R A 2 AR AT R B G
=,

AHIFEEE IR | T v o 7 2 1 HAT ) 2 )
DR AN o e MO B R Lk Ysw . RAE AT
BAYCTEN (0P 427 I S IS ARG /I | (E % AR S 25
i T AT I, AR (R e 4 WA AR ) 7 L
VN UESTHE P S R B s i S ey Y T ce B
WEN - NMERRIE R iR R P 7R £ 2 B Ae, 2T
I, PEREN 1o e 1Y B S WA o KR 3 T, e 5 2 5
et i e i 2R WA, PR IR B URVE B2 88 ARG — HL
KSR SR I2 e 1], B S7 RIS 2 B e A R, O
[l TT AL Ak B, DL BT A PRt i e, s,
Ak X SR PR A 355 7 5% 0 U T R R 1 LK IR A f
N EBRFAE IR AL D) 51 R R HUREBE NS , 5
ISR A K AT T SR B, 3 a5 A
SRR e A8 B h A1 W 0 1] R e B
T AR A AR N T AR ) 150 055 22 4 i+ T f
Ji, YA A A A R A AR B B ATRE, B
RHALTAGE,

AW 2RO AR R S TR AR
TR AR R B AR A AN X U A0 R AT 2 2 BT Y
o BRI — R ASCRRZ R A AR R BIX, Al
RERZ WAL 5 4R T R AE B T LA 5 — AR 20 SCHik
P I )£ S, e LA T S A 15 R i e 45 4R 2
I 5 = B B SO SRR B2 (o 7 T R e AL R i A2
Bl BRI T ARSI A i gz vk
Fls R AW ETEARTR 45 iP5

B2 3k

[1] Havelaar AH, Kirk MD, Torgerson PR, et al. World Health
Organization global estimates and regional comparisons of the
burden of foodborne disease in 2010[ J]. PLOS Medicine, 2015,
12(12) : €1001923.

[2]  Liao YY, Hong XJ, Wu AW, et al. Global prevalence of norovirus
in cases of acute gastroenteritis from 1997 to 2021: An updated
systematic review and meta — analysis[ J]. Microbial Pathogenesis,
2021, 161(Pt A) ; 105259.

[3] Pires SM, Fischer — Walker CL, Lanata CF, et al. Aetiology —
Specific estimates of the global and regional incidence and mortality
of diarrhoeal diseases commonly transmitted through food [ J].
PLOS One, 2015, 10(12) : e0142927.

[4] Bartsch SM, Lopman BA, Ozawa S, et al. Global economic burden
of norovirus gastroenteritis [ J ]. PLOS One, 2016, 11 (4):
e0151219.

[5] Lopman BA, Steele D, Kirkwood CD, et al. The vast and varied
global burden of norovirus: prospects for prevention and control

[J]. PLOS Medicine, 2016, 13(4): ¢1001999.
(F#% 601 W)



BT =27 2026 4F56 53 4555 4 ] Modern Preventive Medicine, 2026, Vol. 53, NO. 4

- 601 -

[43]

lipopolysaccharide — mediated cell proliferation, apoptosis, and
inflammatory response by miR —195 —5p/TLR4 axis through NF —
kB pathway in MRC =5 cells[ J]. Bioscience Biotechnology and
Biochemistry, 2021, 85(7) : 1639 - 1649.

Dribin TE, Michelson KA, Zhang Y, et al. Are children with a
history of asthma more likely to have severe anaphylactic reactions?
a retrospective cohort study[ J]. Jornal de Pediatria, 2020, 220.
159 - 164. €2.

[44]

[45]

Armstrong SA, He AR. Immuno — oncology for Hepatocellular

Carcinoma: The Present and the Future [ J]. Clinics in Liver
Disease, 2020, 24(4) : 739 -753.

Burgess S, Davies NM, Thompson SG. Bias due to participant
overlap in two — sample Mendelian randomization [ J ]. Genetic

Epidemiology, 2016, 40(7) : 597 —608.
Y #5 B #1.2025-06-05

(L35 581 )

(6]

[10]

[11]

[12]

[13]

[15]

[16]

SKRERIN, ARSI, A5 S i TR A AR e 7 i F 5 8 TR
[J]. B A BRI ~#412, 2021 ,12(17) 16727 - 6734.

Zhang WS, Hu XL, Lv N, et al. Research progress of norovirus in
post — genomic era[ J]. Journal of Food Safety & Quality, 2021, 12
(17): 6727 —=6734. (In Chinese)

Jin M, Wu SY, Kong XY, et al. Norovirus outbreak surveillance,
China, 2016 —2018[J]. Emerging Infectious Diseases, 2020, 26
(3):437 -445.

2l SOH Y ] B S, 45 2005—2008 4B )R G W IR E
REBIIIY FRATIFAFEL T ] 90 855740, 2010,26(3) :202 -
207.

Li H, Mo YL, Ke CW,
characteristics of norovirus gastroenteritis outbreaks in Guangdong
from 2005 to 2008 [ J]. Chinese Journal of Virology, 2010, 26
(3):202 -207. (In Chinese)

Ao AA, Wang JJ, Ling H, et al. Norovirus GII. P16/GIIL. 2 —
Associated gastroenteritis, China, 2016 []J].
Diseases, 2017, 23(7) . 1172 - 1175.

Xiao JP, Dai JY, Hu JX, et al. Co — benefits of nonpharmaceutical

et al. Molecular epidemiological

Emerging Infectious

intervention against COVID — 19 on infectious diseases in China: A
large population — based observational study [ J]. The Lancet
Regional Health — Western Pacific, 2021, 17 100282.

Lu Y, Zhang ZB, Xie HP, et al. The rise in Norovirus — Related
acute gastroenteritis during the fight against the COVID - 19
pandemic in southern China[ J]. Front Public Health, 2021, 9.
785373.

TG, WA, R, 5%, 2007—2021 3 0 5 2obk E
1 9 5 R FENE TATARAE B Wi DR 2R 43 A7 [ 1] AR AT 0 5 2%
,2023,44(5) :751 -758.

Tang QY, Gao XY, Song Y, et al. Epidemiological characteristics
of norovirus acute gastroenteritis outbreaks and influencing factors in
China, 2007 =2021[J]. Chinese Journal of Epidemiology, 2023,
44(5): 751 —758. (In Chinese)

Qin SW, Chan TC, Cai J, et al. Genotypic and epidemiological
trends of acute gastroenteritis associated with noroviruses in China
from 2006 to 2016 [ J].
Research and Public Health, 2017, 14(11) . 1341.
Lian YY, Wu SY, Luo L, et al.
outbreaks reported to the public health emergency event surveillance
system, China, 2014 -=2017[J]. Viruses, 2019, 11(4) . 342.

Rohayem J. Norovirus seasonality and the potential impact of

International Journal of Environmental

Epidemiology of norovirus

climate change[ J]. Clinical Microbiology and Infection, 2009, 15
(6):524 -527.

Ahmed SM, Lopman BA, Levy K. A systematic review and meta —
analysis of the global seasonality of norovirus [ J]. PLOS One,
2013, 8(10) : €75922.

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Dowell SF. Seasonal variation in host susceptibility and cycles of
certain infectious diseases [ J ].
2001, 7(3) : 369 -374.

Kraut RY, Snedeker KG, Babenko O, et al. Influence of school

Emerging Infectious Diseases,

year on seasonality of norovirus outbreaks in developed countries
[J].
Microbiology, 2017, 17 9258140.

Maunula L, Miettinen IT, Von bonsdorff CH. Norovirus outbreaks
from drinking water[ J]. Emerging Infectious Diseases, 2005, 11
(11) . 1716 —1721.

Duret S, Pouillot R, Fanaselle W,

transmission

The Canadian Journal of Infectious Diseases & Medical

et al. Quantitative risk
assessment of norovirus in food establishments
evaluating the impact of intervention strategies and food employee
behavior on the risk associated with norovirus in foods[ J]. Risk
Analysis, 2017, 37(11) ; 2080 —2106.

Tan M, Tian Y, Zhang D, et al. Aerosol transmission of norovirus
[J]. Viruses, 2024, 16(1) ; 151.

Adams C, Young D, Gastaiaduy PA, et al. Quantifying the roles
staff in norovirus

PLOS

of vomiting, diarrthea, and residents vs.

transmission in U. S. nursing home outbreaks [ J ].
Computational Biology, 2020, 16(3) : el007271.

Lopman B. Air sickness: vomiting and environmental transmission
of norovirus on aircraft[ J]. Clinical Infectious Diseases, 2011, 53
(6):521 -522.

Ghosh S, Kumar M, Santiana M, et al. Enteric viruses replicate in
salivary glands and infect through saliva[ J]. Nature, 2022, 607
(7918) : 345 -350.

ORHEE WA, BORZE. W 0 B TAT O S S B HH R O U
[J]. BRI ,2021,36(8) 769 - 773.

Zhu X, Jin M, Duan ZJ. Research progress on the epidemiology
and disease burden of norovirus[ J]. Disease Surveillance, 2021,
36(8): 769 —773. (In Chinese)

SR, FLIHR, B9, 2. 2016—2019 4F 3 [H ¥ 0k 4 52 & 2 15
B9 FHATIR AR S AT [ ], 2 I, 2021,36 (8) : 774 -
779.

Zhu X, Kong XY, Zhang Q, et al. Molecular epidemiological
characteristics of norovirus outbreaks reported to Chinese norovirus
outbreak laboratory surveillance network ,2016 —2019[ J]. Disease
Surveillance, 2021, 36(8) : 774 —779. (In Chinese)

Barret AS, Jourdan — da Silva N, Ambert — Balay K, et al.
Surveillance for outbreaks of gastroenteritis in elderly long — term
care facilities in France, November 2010 to May 2012[ J ].
Surveillance; Bulletin Europeen sur les Maladies Transmissibles,

2014, 19(29) : 20859.

Euro

& B #9:2025-05-29



