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Objective

The purpose of this study was to identify global epidemiologic
trends in human norovirus (NoV) outbreaks by transmission
route and setting, and describe relationships between these
characteristics, attack rates and the occurrence of genogroup I
(GI) or genogroup II (GII) strains in outbreaks.

Introduction

Noroviruses are the single most common cause of epidemic,
nonbacterial gastroenteritis worldwide. NoVs cause an esti-
mated 68-80% of gastroenteritis outbreaks in industrialized
countries and possibly more in developing countries.

Methods

Data were analyzed from 900 RT-PCR-confirmed NoV outbreaks
extracted from a systematic review of articles published from 1993
to 2011, indexed under the terms ‘norovirus’ and ‘outbreak’.
Seventy—four variables were included in the database.

Results

Of the 894 outbreaks documenting year of occurrence, 72%
occurred between 2000 and 2010. More than 90% of outbreaks
occurred in the northern hemisphere and 45% took place during
the winter. In general, we found the number of primary cases
and persons at risk was significantly lower in outbreaks related
to food and waterborne transmission as well as foodservice and
healthcare settings. The attack rates were significantly higher in
outbreaks related to food, water and those that occurred in the
winter. Attack rates were also lower in healthcare-related
outbreaks, perhaps on account of proper infection control
practices and active surveillance by healthcare facilities to limit
the spread of disease.

Multivariate regression analyses demonstrated that higher
attack rates were significantly associated with foodservice (f =
14.70, p =0.02) and winter outbreaks (f =9.81, p = <0.01). A
combination of strains was most common among food and
waterborne outbreaks. Waterborne outbreaks were also signifi-
cantly associated with GI strains (odds ratio [OR] =0.10, 95%
confidence interval [CI]=0.03-0.41 where the odds of an
outbreak being caused by a GII strain are less than the odds
of the outbreak being caused by a GI strain), while healthcare-
related (OR =40.42, 95% CI =2.09-783.15 where the odds of
the outbreak being caused by a GII strain are greater than the
odds of the outbreak being caused by a GI strain) and winter
outbreaks (OR =5.56, 95% CI=1.97-15.69) were associated
with GII strains (Table 1).

Conclusions

Food and waterborne outbreaks may have greater attack rates
due to: (1) efficient viral transmission, especially within smaller
confines, via drinking water or food items, and (2) more
accurate identification of persons at risk.

Table 1. Adjusted multiple linear regression coefficients modeling attack
rate as a function of potential NoV outbreak risk factors

Variable Adjusted, with multiple trans.
Beta Std Error p
Intercept 222.82 787.21 0.78
Transmission
Foodborne 5.71 4.05 0.16
Waterborne 8.96 5.57 0.11
Environmental —2.92 5.50 0.60
Person to person Ref. - -
Setting
Foodservice 14.70 6.25 0.02*
Healthcare —3.70 6.93 0.59
Leisure —-3.13 6.30 0.62
Other —0.33 7.15 0.96
School/daycare Ref. - -
Outbreak year —0.10 0.39 0.81
Season
Winter 9.81 3.64 <0.01*
Spring 6.76 4.23 0.11
Summer 1.57 4.36 0.72
Fall Ref. - -
Action to stop transmission
Described in article 3.05 3.28 0.35
Not described Ref. - -
Genogroupi
Genogroup I —2.85 4.35 0.51
Both Gl and GlI 0.19 5.03 0.97
Genogroup | Ref. - -

*Statistically significant at o =0.05.

Decreased mobility of infected persons in healthcare settings
may also limit transmission of NoV to healthy individuals. As
mentioned previously, the clustering of people indoors during
seasonal cold weather may facilitate person-to-person NoV
transmission. These results identify important trends for epi-
demic NoV detection, prevention and control.

Keywords
Norovirus; outbreak; transmission; surveillance; risk factors

Acknowledgments

John Kiel, Julia Sobolik Montes.

*Jamie Felzer
E-mail: jamie.felzer@emory.edu

Emerging Health Threats Journal 2011.  © 2011 Jamie Felzer et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution- 54
Noncommercial 3.0 Unported License (http://creativecommons.org/licenses/by-nc/3.0/), permitting all non-commercial use, distribution, and reproduction in any

medium, provided the original work is properly cited.

Citation: Emerging Health Threats Journal 2011, 4: 11076 - DOI: 10.3402/ehtj.v4i0.11076

(page number not for citation purpose)



	1-25
	ehtj11702
	ehtj_toc
	ehtj11186
	ehtj11114
	ehtj11014
	ehtj11019
	ehtj11137
	ehtj11041
	ehtj11140
	ehtj11196
	ehtj11122
	ehtj11135
	ehtj11054
	ehtj11155
	ehtj11158
	ehtj11183
	ehtj11190
	ehtj11116
	ehtj11037
	ehtj11046
	ehtj11115
	ehtj11120
	ehtj11024
	ehtj11060
	ehtj11110

	26-50
	ehtj11034
	ehtj11198
	ehtj11174
	ehtj11048
	ehtj11154
	ehtj11181
	ehtj11150
	ehtj11070
	ehtj11175
	ehtj11012
	ehtj11025
	ehtj11032
	ehtj11104
	ehtj11098
	ehtj11149
	ehtj11131
	ehtj11189
	ehtj11197
	ehtj11112
	ehtj11187
	ehtj10943
	ehtj11111
	ehtj11145
	ehtj11076
	ehtj11118

	51-75
	ehtj11146
	ehtj11077
	ehtj10946
	ehtj11011
	ehtj11079
	ehtj11127
	ehtj11081
	ehtj11015
	ehtj11192
	ehtj11184
	ehtj11143
	ehtj11125
	ehtj11123
	ehtj11129
	ehtj11107
	ehtj11590
	ehtj11194
	ehtj11099
	ehtj11096
	ehtj11033
	ehtj11056
	ehtj11167
	ehtj11148
	ehtj11102
	ehtj11029

	76-100
	ehtj11047
	ehtj11072
	ehtj11027
	ehtj11170
	ehtj11053
	ehtj11062
	ehtj11073
	ehtj11185
	ehtj11182
	ehtj11180
	ehtj11178
	ehtj11063
	ehtj11023
	ehtj11013
	ehtj11044
	ehtj11066
	ehtj10944
	ehtj11065
	ehtj11128
	ehtj11169
	ehtj11193
	ehtj11021
	ehtj11134
	ehtj11071
	EHTJ11124

	101-125
	ehtj11074
	ehtj11061
	ehtj11064
	ehtj11018
	ehtj11069
	ehtj11113
	ehtj11151
	ehtj11195
	ehtj11142
	ehtj11144
	ehtj11171
	ehtj11058
	ehtj11049
	ehtj11035
	ehtj11036
	ehtj11028
	ehtj11136
	ehtj10945
	ehtj11163
	ehtj11097
	ehtj11156
	ehtj11119
	ehtj11050
	ehtj11052
	ehtj11422

	126-150
	ehtj11095
	ehtj11138
	ehtj11108
	ehtj11031
	EHTJ11126
	ehtj11078
	ehtj11152
	ehtj11026
	ehtj10942
	ehtj11017
	ehtj11141
	ehtj11100
	ehtj11179
	ehtj11121
	ehtj11176
	ehtj11080
	ehtj11020
	ehtj11173
	ehtj11022
	ehtj11093
	ehtj11057
	ehtj11042
	ehtj11094
	ehtj11101
	ehtj11038

	151-162
	ehtj11040
	ehtj11045
	ehtj11147
	ehtj11092
	ehtj11016
	ehtj11109
	ehtj11051
	ehtj11103
	ehtj11117
	ehtj11043
	ehtj11059
	ehtj11161




