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Abstract

Significant reductions in the incidence of enteroviruses and noroviruses, both transmitted primarily 
by the faecal-oral route, were noted in 2020 compared to the previous decade, in Victoria, Australia. 
The enterovirus specimen positivity rate was reduced by 84.2% in 2020, while the norovirus outbreak 
positivity rate declined by 49.0%. The most likely explanation for these reductions is the concurrence 
of social restrictions, physical distancing, personal hygiene awareness and international and domestic 
border closures in response to the COVID-19 pandemic.

The first diagnosed case of coronavirus dis-
ease 2019 (COVID-19) in Victoria, Australia, 
occurred on 25 January 2020.1 Victoria has 
now experienced two waves of COVID-19, the 
disease caused by the SARS-CoV-2 virus; as of 
1 October 2020, there have been 20,183 cases 
diagnosed in Victoria.2

During the COVID-19 pandemic, there have 
been reports of reduced amounts of inter-
seasonal (summer) influenza in the United 
States of America (USA), as well as very low sea-
sonal (winter) activity in southern hemisphere 
countries, including Australia.3 This report 
retrospectively examines referral data for enter-
oviruses and noroviruses to demonstrate that 
some non-respiratory viruses have also declined 
in incidence in Victoria, Australia, during the 
pandemic.

Human enteroviruses are non-enveloped, 
single-stranded, positive-sense RNA viruses 
in the family Picornaviridae.4 There are more 
than 100 types of human enterovirus classi-
fied within four species, A–D, which have been 
implicated in a wide variety of diseases ranging 
from febrile illness to meningitis, encephalitis, 
myocarditis and paralysis. Some well-known 
human enteroviruses include enterovirus-A71, 

enterovirus-D68 and poliovirus. Many differ-
ent enterovirus types are detected each year in 
Australia and globally, with most infections 
involving children.5–7 Human enteroviruses are 
transmitted person-to-person mainly through 
the faecal-oral route, but respiratory transmis-
sion may also occur.8

Noroviruses are non-enveloped, single-
stranded, positive-sense RNA viruses in the 
family Caliciviridae.9 They are considered the 
most common cause of non-bacterial acute 
gastroenteritis, and are currently divided 
into 10 genogroups, of which six are known 
to infect humans.10 Noroviruses are detected 
all year round, with a peak commonly occur-
ring in spring/summer in Australia and New 
Zealand.11,12 Noroviruses are predominantly 
transmitted person-to-person through the 
faecal-oral route.9

Many specimen types, including respiratory, 
cerebrospinal fluid (CSF), faecal, blood, plasma 
and skin or vesicular swabs, are routinely 
referred to the Victorian Infectious Diseases 
Reference Laboratory (VIDRL) for testing for 
enteroviruses, while faecal specimens from 
gastroenteritis outbreaks (as defined by the 
Victorian Department of Health and Human 
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Services) are referred for testing for the pres-
ence of noroviruses. Screening of specimens 
for enterovirus and norovirus RNA is per-
formed using real-time reverse-transcription 
polymerase chain reaction (RT-PCR) methods. 
The real-time RT-PCR for enterovirus RNA 
detection is a previously-described in-house 
assay.5 The norovirus real-time RT-PCR is a 
commercial assay (RIDAGENE Norovirus I & 
II, R-Biopharm, PG1415) previously evaluated in 
the laboratory.13 All specimens included in this 
study were referred from Victoria, Australia. 
Data are collected as part of routine clinical 
microbiology testing and for public health sur-
veillance purposes, and are not identifiable to 
individual patients.

From January 2010 to September 2020 inclusive, 
VIDRL received 21,123 specimens for enterovi-
rus RT-PCR testing, of which 2,547 (12.1%) had 
enterovirus RNA detected. CSF (55%) and faeces 
(12%) were the most common specimen types 
received for testing, with respiratory specimens, 
blood and swabs each accounting for less than 
10% of the total. When the trends in January 
to September specimen referrals and percent-
age of tests positive for enterovirus RNA were 
examined in the decade 2010–2019 and com-
pared to those from 2020, a noticeable decline 
in the positivity rate was observed (Figure 1). 
In 2010–2019, the average number of specimens 
referred for enterovirus testing from January to 
September each year was 1,430.6, with a 2.8% 
reduction to 1390 specimens in 2020. However, 
the enterovirus specimen positivity rate was 
significantly reduced, from an average of 12.3% 
of tests in January to September 2010–2019, to 
an average of 1.9% of tests in the same period 
of 2020; an 84.2% reduction (paired two-tailed 
t-test: p < 0.05). The average monthly referral 
of specimens for enterovirus testing in January 
to September did not differ appreciably in 2020 
from 2010–2019; however, the specimen posi-
tivity rate for enterovirus RNA was noticeably 
lower in January to March 2020 compared to the 
monthly average for the previous decade, and 
reduced further still from April to September 
(Table 1, Figure 2).

From January 2010 to September 2020 inclusive, 
VIDRL received faecal specimens from 2,582 
gastroenteritis outbreaks for norovirus RT-PCR 
testing, of which 1,585 outbreaks (61.4%) 
had norovirus RNA detected in at least one 
specimen. When the trends in referrals of faecal 
specimens from gastroenteritis outbreaks and 
the percentage of outbreaks positive for noro-
virus were examined for the decade 2010–2019, 
compared to 2020, a distinct difference was 
observed (Figure 3). In 2010–2019, the average 
number of norovirus outbreaks referred each 
year from January to September was 183.3, but 
in 2020 it declined to 51, a reduction of 72.2% 
(Table 2, Figure 4). Additionally, the norovirus 
positivity rate reduced from an average of 61.5% 
of outbreaks in January to September in 2010 to 
2019, to an average of 31.4% in 2020 (Table 2, 
Figure 4), a 49.0% reduction (paired two-tailed 
t-test: p < 0.05).

Victoria, and in particular the capital city 
Melbourne, was under high-level restrictions 
from 31 March to 31 May 2020, and from 9 July 
to 30 September 2020, with lower-level restric-
tions from 1 June to 8 July.14 High-level restric-
tions included: all non-essential retail closed; 
gyms and beauty services closed; restaurants 
and cafes takeaway only; work from home unless 
an essential worker; online schooling at home; 
strict limits on home visits and socialising in 
public; restrictions on travel between rural 
and metropolitan areas; and border closures 
between states. Compulsory mask-wearing 
in public, nighttime curfew and stay at home 
orders within a 5 km limit were also a feature 
of the second round of high-level restrictions 
imposed from 9 July 2020. Lower-level restric-
tions included: some non-essential retail open 
with COVID-safe plans; restaurants and cafes 
serving a limited number of patrons; work from 
home if you can; and onsite schooling. Australia’s 
international borders have been closed since 20 
March 2020, except for returning Australian 
citizens/residents.15 Communications through-
out Australia concerning physical distancing 
(1.5 m) and hand hygiene have been consistent 
since the beginning of the pandemic.
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Figure 1: Number of enterovirus RNA tests and the positivity rate for total tests for January to 
September each year from 2010 to 2020
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Figure 2: Average number of enterovirus RNA tests by month and the positivity rate for 2010 to 
2019,a compared to tests performed in 2020
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a  E r r o r  b a r s  r e p r e s e n t  t h e  s t a n d a r d  e r r o r  o f  t h e  m e a n .
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Table 2: Average number of gastroenteritis outbreaks with specimens tested for norovirus RNA 
and the norovirus positivity rate for January to September 2010–2019, compared to the same 
period of 2020

2 0 1 0 –2 0 1 9 2 0 2 0

A v e r a g e  
n u m b e r  o f  
o u t b r e a k s  

w i t h  
s p e c i m e n s  
t e s t e d

A v e r a g e  
n u m b e r  o f  
o u t b r e a k s  

w i t h  
n o r o v i r u s  
d e t e c t e d

R a n g e  o f  
o u t b r e a k s  

w i t h  
n o r o v i r u s  
d e t e c t i o n s

A v e r a g e  
n o r o v i r u s  
p o s i t i v i t y  

r a t e

N u m b e r  o f  
o u t b r e a k s  

w i t h  
s p e c i m e n s  
t e s t e d

N u m b e r  o f  
o u t b r e a k s  

w i t h  
n o r o v i r u s  
d e t e c t e d

N o r o v i r u s  
p o s i t i v i t y  

r a t e

J a n u a r y 1 5 .0 9 .2 1 –3 5 6 1 .3 % 13 8 6 1 .5 %

F e b r u a r y 11 .9 5 .9 3 –9 4 9 .6 % 13 5 3 8 .5 %

M a r c h 1 8 .3 8 .4 4 –15 4 5 .9 % 2 1 5 0 .0 %

A p r i l 1 6 .2 9 .3 2 –2 4 5 7.4% 6 1 1 6 .7 %

M a y 2 0 .8 12 .2 1 –3 3 5 8 .7 % 5 0 0 .0 %

J u n e 2 3 .3 1 5 .7 1 –4 0 6 7.4% 2 0 0 .0 %

J u ly 2 8 .8 2 0 .0 7–4 6 6 9 .4% 5 1 2 0 .0 %

A u g u s t 2 6 .2 17.4 6 –3 6 6 6 .4% 2 0 0 .0 %

S e p t e m b e r 2 2 .8 14 .7 7–2 8 6 4 .5 % 3 0 0 .0 %

T o t a l 1 8 3 . 3 1 1 2 . 8 6 4 –1 9 7 6 1 . 5 % 5 1 1 6 3 1 . 4 %

Figure 3: Number of gastroenteritis outbreaks with specimens tested and the norovirus RNA 
positivity rate for January to September each year from 2010 to 2020
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Figure 4: Average number of gastroenteritis outbreaks tested by month for 2010 to 2019,a 
compared to the number of outbreaks tested in 2020
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a Error bars represent the standard error of the mean.

While the number of specimens referred for 
enterovirus testing remained comparable to 
previous years for January to September 2020, 
the enterovirus positivity rate was at record 
low levels from April onwards, coinciding with 
the imposition of COVID-19 restrictions in 
Victoria. The overall reduction of 84.2% in the 
enterovirus positivity rate for 2020 compared to 
the previous decade was significant. The number 
of specimens with enterovirus RNA detected 
from January to March 2020 was low, but still 
within the range (or close to that) reported 
across 2010–2019, and continued a trend first 
noted in November 2019.

Norovirus outbreak referrals for 2020 were 
down from March compared to 2010–2019, but 
the norovirus positivity rate reduced sharply 
from April onwards, with only one norovirus 
outbreak identified from May to September, 
coinciding with the initial high-level restric-
tions. The only previous occurrence of any 
calendar month with zero norovirus positive 

outbreaks in the last 20 years was in June 2003. 
An overall reduction of 49.0% in the positivity 
rate for norovirus outbreaks in 2020 compared 
to the previous decade was significant.

This study is limited in the sense that it only 
examines data from one Australian state, 
and only one testing site. However, VIDRL is 
the main testing laboratory for the Victorian 
Department of Health and Human Services and 
therefore receives a significant volume of test-
ing referrals for Victorian patients. Further, the 
ability to compare referrals in 2020 to a decade 
of previous data reduces this limitation when 
examining the data for trends.

Enteroviruses and noroviruses, both primarily 
faecal-oral viruses, have shown a significant 
reduction in incidence in Victoria, Australia, 
in 2020 compared to the previous decade. The 
most likely explanation is the concurrence of 
social restrictions, physical distancing, per-
sonal hygiene awareness and international and 
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domestic border closures resulting from the 
COVID-19 pandemic in 2020. It remains to be 
seen whether infectious diseases, other than 
COVID-19, increase in incidence when restric-
tions are eased.
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