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Original Research

The Australian and New Zealand governments’ 
response to the coronavirus disease (COVID-19) 
pandemic has been described as “hard and fast”, 

with the initial aim of elimination.1 Both countries swiftly 
introduced a range of public health and social measures 
(PHSMs), such as physical distancing, mask use, school 
closures, border closures and travel restrictions. The 
stringency of these PHSMs fluctuated in both countries 
throughout 2020–2021, in response to local COVID-19 

outbreaks. During this time, circulating patterns 
of influenza and other respiratory viruses changed 
dramatically.2

Respiratory viruses cause significant morbidity and 
mortality.3,4 Influenza is known to cause severe illness 
in elderly adults,3 while human parainfluenza virus types 
1–3 (PIV-1–3) have the potential to cause severe disease 
in infants and children.5 However, human PIV type 4 
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Objective: Circulation patterns of influenza and other respiratory viruses have been globally disrupted since the emergence 
of coronavirus disease (COVID-19) and the introduction of public health and social measures (PHSMs) aimed at reducing 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) transmission.

Methods: We reviewed respiratory virus laboratory data, Google mobility data and PHSMs in five geographically diverse 
regions in Australia and New Zealand. We also described respiratory virus activity from January 2017 to August 2021.

Results: We observed a change in the prevalence of circulating respiratory viruses following the emergence of SARS-CoV-2 
in early 2020. Influenza activity levels were very low in all regions, lower than those recorded in 2017–2019, with less than 
1% of laboratory samples testing positive for influenza virus. In contrast, rates of human rhinovirus infection were increased. 
Respiratory syncytial virus (RSV) activity was delayed; however, once it returned, most regions experienced activity levels 
well above those seen in 2017–2019. The timing of the resurgence in the circulation of both rhinovirus and RSV differed 
within and between the two countries.

Discussion: The findings of this study suggest that as domestic and international borders are opened up and other COVID-19 
PHSMs are lifted, clinicians and public health professionals should be prepared for resurgences in influenza and other 
respiratory viruses. Recent patterns in RSV activity suggest that these resurgences in non-COVID-19 viruses have the 
potential to occur out of season and with increased impact.
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Laboratory Medicine, WA; (iii) Institute of Environmental 
Science and Research (ESR), Wellington, and Auckland 
and Counties Manukau District Health Boards, Auckland; 
and (iv) Canterbury Health Laboratories, Christchurch. 
Respiratory specimens underwent nucleic acid amplifi-
cation testing (NAAT) using semi-quantitative real-time 
reverse transcription polymerase chain reaction (PCR) or 
transcription-mediated amplification testing. In addition, 
respiratory specimens underwent rapid PCR testing at 
Canterbury Health Laboratories for influenza and RSV, 
and rapid PCR testing for influenza at ESR.

ICPMR and PathWest laboratories are major diag-
nostic hubs that provide state-wide testing for respiratory 
viruses, in both hospitalized and community populations. 
ESR data included laboratory-based respiratory virus 
testing results from specimens ordered by clinicians for 
hospital inpatients and outpatients during normal clini-
cal practice from two hospital laboratories in Auckland 
(LabPLUS and Counties Manukau District Health Board 
Lab). Data from ESR also included testing results (severe 
acute respiratory infection, influenza-like illness [ILI]) 
from its National Influenza Centre for public health sur-
veillance and from Wellington-based community cohorts. 
Canterbury Health Laboratories is a reference laboratory 
that provides services to general practice surgeries and 
hospitals in the Canterbury District Health Board region. 
The proportion of positive tests (referred to as virus 
activity) was calculated and smoothed using a 3-week, 
centred moving average.

COVID-19 notification data

Australian and New Zealand COVID-19 notification data 
were sourced from Our World in Data (https://ourworldin-
data.org) on 7 March 2022.9

Public health and social measures

Different PHSMs were adopted by the five study regions 
(NSW, WA, Auckland, Canterbury and Wellington) (Sup-
plementary Table 1). Moreover, the intensity of these 
measures changed throughout the study period.10,11 
Google mobility data sourced on 6 October 2021 were 
used as an indicator of compliance with PHSMs.12 Using 
mapping apps, Google mobility data capture the daily 
movements of people with an Android device relative to 
a baseline period. Google provides these data in the form 
of COVID-19 community mobility reports, expressed as 
a daily percentage change relative to a 5-week baseline 

usually only causes mild or asymptomatic infections. 
Respiratory syncytial virus (RSV) and human metapneu-
movirus (hMPV) can cause severe disease in infants, chil-
dren, elderly adults and immunocompromised patients.6 
Human rhinoviruses, one of the most commonly reported 
viruses in childcare centres where it is not uncommon 
for children to experience multiple infections in the same 
season, are almost invariably associated with mild dis-
ease.7 Likewise, human adenoviruses usually only cause 
mild symptoms, but they have occasionally been associ-
ated with severe nosocomial outbreaks.8

In the temperate zones, most of these common 
respiratory viruses have tended to exhibit predictable 
seasonal patterns, with activity levels peaking in the 
winter months. Respiratory virus surveillance systems 
are designed to correspond to this seasonality and may 
be activated only during the winter months; however, 
most systems retain the capacity to be reactivated out 
of season in order to detect and monitor unexpected 
outbreaks.2 The emergence of severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), currently charac-
terized as an endemic respiratory virus without a clearly 
defined seasonality, has highlighted the importance of 
having systems capable of detecting and monitoring any 
variations in seasonal respiratory virus activity in order to 
inform clinical management, public health planning and 
resource allocation. Here we describe respiratory virus 
activity from January 2020 to August 2021 in selected 
regions of Australia and New Zealand.

METHODS

Study populations

The study was conducted using data from five regions: 
New South Wales (NSW) and Western Australia (WA) 
in Australia; and Auckland, Canterbury and Wellington 
in New Zealand. These represent geographically diverse 
locations (Fig. 1) that experienced different levels of 
COVID-19 restrictions and SARS-CoV-2 activity.

Laboratory-based surveillance

Laboratory data routinely collected as part of regional 
public health surveillance were prospectively collated. 
Data were provided by (i) Centre for Infectious Diseases 
and Microbiology Laboratory Services, NSW Health 
Pathology-Institute of Clinical Pathology and Microbiol-
ogy Research (ICPMR), Westmead, NSW; (ii) PathWest 

https://ourworldindata.org
https://ourworldindata.org
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COVID-19) respiratory viruses were rhinoviruses and 
RSV, followed by PIV-1–3 in all regions. All of these 
non-COVID-19 respiratory virus outbreaks occurred in 
the absence of any substantial SARS-CoV-2 circulation 
(Fig. 2).

Mobility data showed that mobility in all five regions 
dropped below baseline levels before or shortly after the 
introduction of COVID-19 restrictions. In NSW, restric-
tions were introduced on 18 March 2020 (week 11), 
with a reduction in mobility observed in week 11 (Fig. 3). 
In WA, restrictions were introduced on 23 March 2020 
(week 12), with a reduction in mobility observed from 
week 10. In Auckland, Wellington and Canterbury, re-
strictions were introduced on 21 March 2020 (week 11), 
with a reduction in mobility observed in week 12 (Fig. 3, 
Supplementary Table 1).11 The only region reporting 
mobility above baseline levels after the introduction of 
restrictions was Canterbury, which peaked at 2% above 
baseline in week 19, 2021 (Fig. 3).

Overall, mobility data showed an inverse relation-
ship with restriction levels, with mobility decreasing 
as restrictions increased in all regions (Fig. 3). In all 
regions, outbreaks of rhinoviruses, RSV, PIV-1–3 and 
adenoviruses in 2020–2021 coincided with lower levels 
of restrictions and higher levels of population mobility  
(Fig. 3). In contrast, increases in hMPV activity were for 
the most part observed at a time when mobility levels 
were decreasing; the only exception was WA, where 
hMPV activity increased as mobility increased (Fig. 3).

period (3 January–6 February 2020) for six key mobil-
ity categories.12 For each of the five regions, the daily 
average percentage change for three mobility categories 
(retail and recreation, transit stations, workplaces) was 
calculated. The other mobility categories (i.e. grocery 
and pharmacy, parks, residential) were excluded, as 
these activities were allowed even during periods of the 
most restrictive PHSMs in all regions and thus unlikely to 
reflect PHSM compliance. The proportion of change from 
baseline was smoothed using a 3-week, centred moving 
average, and plotted in a time series along with local 
PHSMs and respiratory virus activity.

Data were analysed using R version 4.0.4 (R Project 
for Statistical Computing).

RESULTS

The amount of respiratory specimen testing for influenza 
and other respiratory viruses varied by region and year. 
In February 2020, both countries experienced their first 
wave of COVID-19 notifications (Fig. 2), and in response, 
respiratory virus testing (excluding COVID-19) in all re-
gions increased (Fig. 3). By August 2021, the end of our 
study period, respiratory virus testing rates in all regions 
had not returned to their usual seasonal patterns.

In all regions, influenza was the most commonly 
detected respiratory virus in 2017–2019, followed by 
rhinoviruses and RSV. In contrast, between April 2020 
and August 2021, the most commonly detected (non-

Fig. 1. Geographical representation of the five study regions in (a) Australia and (b) New Zealand
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activity. RSV and PIV-1–3 both showed a delay in their 
usual seasonal pattern. Once they returned, both viruses 
experienced rates of activity above their 2017–2019 
levels; however, in both cases, the timing of the increased 
activity differed between the two countries. Below we 
discuss some of the factors that likely contributed to 
these observed patterns in post-pandemic non-COVID-19 
respiratory virus activity.

The nature of the relationship between infectious 
disease activity and mobility – specifically how, where 
and when people move – is well established.13 Generally 

DISCUSSION

We observed variable respiratory virus activity in five 
regions of Australia and New Zealand following the start 
of the COVID-19 pandemic in February 2020, with the 
notable exception of influenza, which did not circulate 
in either Australia or New Zealand during the pandemic 
period studied. After the relaxation of PHSMs in May 
2020, adenovirus and rhinovirus activity increased above 
2017–2019 levels in most regions (Fig. 3). In comparison, 
hMPV activity only began to rise in the autumn/winter 
of 2021 (i.e. May to August) after 18 months of low 

Fig. 2. New weekly COVID-19 notifications in (a) Australia and (b) New Zealand against mobility data and level 
of restrictions, 2020–2021 (up to week 36, 2021)
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COVID-19 notifications (3-week moving average). Google mobility data are expressed as a percentage change from a 5-week baseline period. Restriction levels are 
summarized in Supplementary Table 1. The highest level of restrictions and corresponding Google mobility in each region are displayed (NSW in Australia; Auckland and 
Wellington in New Zealand). Grey shading indicates the period of quarantine-free travel between Australia (16 October 2020 to 22 June 2021) and New Zealand (19 April 
to 22 June 2021). In the case of Australia, the peak labelled (a) indicates a time when COVID-19 cases were driven by an outbreak in Victoria, while the peak labelled (b) 
indicates a time when COVID-19 cases were driven by outbreaks in NSW and Victoria. 
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Fig. 3. Seasonal respiratory virus activity in selected regions of (a, b) New Zealand and (c, d) Australia against 
mobility data and level of restrictions, 2017–2021 (up to week 36, 2021)

Google mobility data are expressed as a percentage change from a 5-week baseline period. Restriction levels are summarized in Supplementary Table 1. Grey shading in-
dicates the period of quarantine-free travel between Australia (16 October 2020 to 22 June 2021) and New Zealand (19 April to 22 June 2021). Virus activity is denoted 
by the percentage of samples testing positive for respiratory viruses (3-week moving average) and is shown as a heat map by week.

hMPV: human metapneumovirus; PIV-1–3: parainfluenza virus types 1, 2 and 3; RSV: respiratory syncytial virus.
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testing centres were established within and outside 
medical facilities, providing the community with free 
and rapid access to SARS-CoV-2 testing. While most 
of the new capacity provided by the private laboratories 
was restricted to SARS-CoV-2 only, a number of public 
health laboratories continued to screen samples for other 
respiratory viruses.17,18

Although all regions experienced a reduction in 
testing capacity during the early stage of the pandemic 
due to pressures on staff availability, testing reagents 
and equipment,17,18 NSW, WA, Auckland and Wellington 
were able to increase their testing rates for other res-
piratory viruses. The introduction of rapid SARS-CoV-2 
NAAT and multiplex NAAT, which target SARS-CoV-2 
and other respiratory viruses simultaneously, likely played 
a role in enabling these regions to not only maintain but 
even increase their testing rates for non-SARS-CoV-2 
respiratory viruses.19 The relatively lower levels of test-
ing in Canterbury can be attributed to the inclusion of 
data captured by public health surveillance programmes 
in the Auckland and Wellington datasets, whereas the 
Canterbury dataset only included the results of testing 
in hospitals and general practice surgeries. Additionally, 
after the closure of international borders in New Zealand, 
Canterbury implemented a stricter respiratory virus test-
ing triaging system, which limited availability of multiplex 
respiratory virus testing to hospitalized patients. However, 
while increased testing may explain the increased detec-
tion of rhinoviruses and adenoviruses in 2020, it is unlikely 
to be a major contributor to the observed resurgence in 
adenovirus and rhinovirus activity, given the concurrent 
increase in activity of both viruses in Canterbury, where 
respiratory virus testing rates were significantly lower 
than in Auckland and Wellington.

We consider it unlikely that stringent PHSMs alone 
resulted in substantial decreases in the transmission of 
influenza and some other respiratory viruses that we ob-
served during 2020 and suggest that viral displacement 
and interference could have played a contributory role. 
Viral interference between respiratory viruses, whereby 
two viruses interact within a host, has been well docu-
mented.20,21 For example, a rhinovirus outbreak in 2009 
is believed to have delayed the arrival of the 2009 influen-
za A (H1N1) pandemic in some European countries.22,23 

Evidence of similar interactions between SARS-CoV-2 
and other viruses is now beginning to emerge; one recent 
study found prior infection with rhinoviruses reduced the 

speaking, as mobility increases, the number of contacts 
or interactions between contagious and susceptible in-
dividuals also increases, resulting in an increase in virus 
prevalence and an outbreak of a communicable disease. 
The reverse is also generally true; as mobility declines, so 
too does respiratory virus activity. We observed reduc-
tions in population mobility coinciding with increased 
PHSMs in all five regions since March 2020. Overall, 
mobility remained below the pre-pandemic baseline in all 
regions, apart from a short period in Canterbury.

An early measure to contain the spread of SARS-
CoV-2 was the closure of schools, with classes moving 
to online and home learning. Schools in New Zealand 
and WA reopened on 18 May 2020, while in NSW 
schools never officially closed but students were encour-
aged to learn from home from 24 March to 22 May 
2020.10,11 The initial decline and subsequent resurgence 
of adenoviruses and rhinoviruses in 2020 corresponded 
with the relaxation of some PHSMs and the reopening 
of schools, supporting the role of children in their cir-
culation. Interestingly, the subsequent reintroduction of 
more restrictive PHSMs including school closures did not 
appear to reduce their activity. Possible explanations for 
this observation include the non-enveloped features of 
rhinoviruses and adenoviruses (which may make them 
more durable),14 and post-COVID-19 changes in respira-
tory testing patterns.

Non-enveloped viruses such as adenoviruses and 
rhinoviruses are unique among the viruses included in 
this study in that they have some heat-resistant proper-
ties and can survive some disinfection processes includ-
ing handwashing.14 In addition, it has been suggested 
that surgical face masks are not particularly effective at 
reducing the emission of rhinovirus particles (aerosols and 
droplets).15 Given that in both countries mandatory mask 
use was limited to times with stricter restrictions and only 
recommended at other times (Supplementary Table 1), 
it seems likely that at least some of the COVID-19 in-
fection control measures may have been less effective 
against adenovirus and rhinovirus transmission and this 
allowed these viruses to continue to circulate despite the 
reintroduction of more restrictive PHSMs.

Changes in the volume of, and in the way in which 
the public accessed, respiratory virus testing may also 
have played a role in the observed patterns of adenovirus 
and rhinovirus activity.16 In both countries, COVID-19 
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seen at the end of 2021.29 In contrast, RSV activity in 
NSW returned to its normal seasonality in 2021, with 
no out-of-season activity reported during the 2021–2022 
summer season.30

In both countries, high influenza vaccination rates 
could have contributed to the observed low influenza 
activity. This is unlikely to have been a key factor, as in 
2020, Australia and New Zealand reported their highest-
ever rates of influenza vaccinations.31,32 However, 
influenza vaccination rates were significantly lower in 
both countries in 2021,31,32 possibly due to interference 
with COVID-19 vaccination campaigns and complacency 
due to low influenza activity. It is highly improbable that 
circulating influenza viruses were less transmissible as 
influenza viruses have continued to circulate in various 
parts of the world such as Western Africa and China 
since the start of the COVID-19 outbreak.33

Past pandemics have shown that we need to be 
prepared for unpredictable resurgences in respiratory 
viruses, including out-of-season outbreaks.22,34 In this 
respect at least, the COVID-19 pandemic is not excep-
tional. The observed out-of-season outbreaks of RSV28 
were not entirely unexpected given that modelling studies 
had predicted an RSV resurgence after the relaxation of 
PHSMs. It is also likely that RSV seasonality will take 
several years to return to its pre-pandemic pattern.35 As 
fewer people are exposed to (and infected with) respiratory 
viruses, population immunity decreases and the chance 
of more substantial outbreaks increases. When influenza 
returns, low rates of influenza vaccination and a pos-
sible mismatch between circulating viruses and vaccines 
(due to low influenza numbers in 2020 and 2021 and 
geographic differences in virus circulation) could increase 
population susceptibility and lead to larger outbreaks with 
more cases of severe disease. As COVID-19 vaccination 
rates rise and countries relax PHSMs, including easing 
of travel restrictions and reopening borders, respiratory 
virus activity will need to be closely monitored.36,37

This study has several limitations. First, laboratory 
surveillance is passive and subject to selection bias due to 
the subjectivity of health-care providers testing patients 
and variations in health-seeking behaviours. Moreover, 
rapid PCR testing at Canterbury Health Laboratories and 
reported by ESR only detects influenza A/B viruses and 
RSV, whereas standard multiplex PCR testing used by 
the other surveillance programmes and laboratories is 

ability of SARS-CoV-2 to replicate in respiratory tract epi-
thelium,24 suggesting that the immune-mediated effects 
of rhinoviruses, a common and generally mild respiratory 
virus, might provide a low level of protection against both 
SARS-CoV-2 infection and severe COVID-19 disease. 
Similarly, viral displacement and interference may have 
contributed to the delayed rise in hMPV, a rise that we 
observed only towards the end of the study period at 
a time when RSV activity was either low (as in NSW 
and WA) or waning after an outbreak (as in Auckland, 
Canterbury and Wellington). Evidence to support this hy-
pothesis comes from a pre-pandemic study on circulating 
respiratory viruses conducted in Victoria, Australia, which 
found that RSV protected against a subsequent hMPV 
infection.21

Domestic and international travel have previously 
been linked to the introduction and subsequent spread 
of influenza,25,26 and our data suggest that the lifting 
of restrictions may have played a role in the spread of 
several non-COVID-19 respiratory viruses. After March 
2020, international travel was severely limited in both 
countries, and strict border restrictions were in place 
throughout 2020–2021 (Supplementary Table 1). Apart 
from short-lived travel bubbles between some Australian 
states and New Zealand, both countries required all inter-
national arrivals to undergo government-managed 14-day 
quarantine. Additionally, during COVID-19 outbreaks, do-
mestic travel was severely restricted, with travellers from 
locations with current COVID-19 outbreaks prevented 
from entering another region or required to self-isolate on 
arrival for 14 days and to restrict movement within these 
cities (Supplementary Table 1). However, shortly after 
New Zealand allowed people from Australia to enter the 
country without quarantining, a resurgence in RSV activ-
ity was observed, leading to speculation that Australian 
travellers reseeded RSV in New Zealand in April 2021.

Before the travel bubble with Australia was intro-
duced, RSV activity was below 1% in New Zealand but 
above 5% in NSW and WA. This, coupled with the fact 
that there is no known non-human reservoir for RSV,27 

does suggest international travel was the most likely cause 
of the increased RSV activity observed in New Zealand in 
2021. Sequencing data support the hypothesis that RSV 
was imported from NSW into Victoria, Australia in 2020 
after the second COVID-19 wave.28 However, the lifting 
of travel restrictions does not explain the rise of RSV in 
WA in 2020 or the second out-of-season peak that was 
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