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Original article

Outbreak investigation of norovirus gastroenteritis 
in a childcare facility in Central Queensland, 
Australia: a household level case series analysis
Connie Schulz, Amanda Wyatt, Jacina Walker, Nicolas Smoll, Emma Field, Gulam Khandaker

Abstract
Introduction

Noroviruses are one of the most common causes of gastroenteritis in all age groups, including children. 
However, little has been reported on the transmission of norovirus within childcare facilities and the 
subsequent impact at the household level.

Methods

We conducted an outbreak investigation of norovirus gastroenteritis in Central Queensland, Australia 
during May 2021, in a childcare facility and the associated exposed households. Case definitions and 
outbreak management were employed as per the Communicable Disease Network Australia guidelines 
for norovirus and suspected viral gastroenteritis. Each case or carer and respective household member 
was interviewed to determine the date and time of symptom onset, health outcomes, and infector-infectee 
pairs. We estimated attack rates within the childcare facility and households, and basic reproductive 
number (R0) for norovirus using time-dependent methods.

Results

A total of 41 people developed gastrointestinal symptoms as a result of this outbreak, with 25 cases (61%) 
acquiring the infection in the centre and 16 cases (39%) occurring at households. Serial intervals were 
estimated as a mean 2.4 days (standard deviation 1.7 days), with a majority of cases (73%) in children 
under two years of age within the centre. Three faecal specimens were obtained, all detecting norovirus 
genotype II. The time-dependent R0 was 1.5 (95% confidence interval [95% CI]: 1.0–2.2).

Discussion

The attack rate within the childcare facility was highest amongst children aged less than 2 years, 
highlighting the risk of infection for this age group. We recommend the exclusion of asymptomatic 
household contacts from childcare facilities to reduce the length and severity of norovirus outbreaks. 
Further investigation into childcare facility risk factors and associated households are required to 
optimise public health interventions.

Keywords: Norovirus; gastroenteritis; outbreak
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Introduction
Noroviruses are single-stranded ribonucleic acid 
(RNA) viruses first detected in stool samples collected 
from a gastroenteritis outbreak in Norwalk, Ohio, 
in 1968; they are recognised as the leading cause of 
acute viral gastroenteritis worldwide.1,2 Noroviruses 
can be classified into at least six genogroups (geno-
groups GI to GVI), three of which have been identi-
fied in humans (GI, GII and GIV).3 Of these three 
genogroups, less is known about GIV (alphatron-like 
noroviruses) as they are the most recently discov-
ered.4 Genogroups GI and GII are more commonly 
detected in society, with GI associated with food and 
waterborne outbreaks and GII noroviruses associ-
ated with person-to-person transmission.5

The estimated incidence of gastroenteritis in 
Australia is 17.2 million cases per year (95% con-
fidence interval [95% CI]: 14.5–19.9 million).6 
Norovirus-related gastrointestinal illnesses are one 
of the leading causes of gastroenteritis outbreaks and 
are implicated in over 50% of outbreaks in Australia. 
Globally, norovirus causes $USD4.2 billion (95% 
uncertainty interval [95% UI]: $USD3.2–5.7 billion) 
in direct health system costs and $USD60.3 billion 
(95% UI: $USD44.4–83.4 billion) in societal costs 
per year.7

Norovirus outbreaks can occur continuously 
throughout the year; however, in Australia, outbreaks 
are more commonly found from late winter to early 
summer.8 One study from Melbourne, Australia, 
indicated prevalence was highest during spring and 
summer (September – February), suggesting there is 
a greater risk of transmission during this time.9

Noroviruses appear to be most prevalent in the 
younger age groups. Children up to 4 years of age 
are responsible for 54.4% and 73.1% of noroviruses 
cases in the Eastern Mediterranean and African 
regions respectively.7 Bruggink et. al. reviewed 287 
norovirus outbreaks from 2014 to 2015 in Victoria 
Australia, with childcare facility outbreaks account-
ing for 49.1% in non-healthcare settings, and 9.4% 
of the total outbreaks. The latter proportion was 
the second largest, after aged care facility outbreaks 
(69.3%).10 Little has been reported on the transmis-
sion of noroviruses within childcare facilities, nor 
on the subsequent impact at the household level. The 
aim of this investigation was to estimate the attack 
rate of norovirus within a childcare facility and asso-
ciated households during an outbreak in Central 
Queensland.

Methods
Notification of seven individuals with gastroenteritis 
symptoms by the childcare facility to the respective 
public health unit (PHU) occurred on 19 May 2021.

The guidelines for the public health management of 
gastroenteritis outbreaks due to norovirus or sus-
pected viral agents in Australia were recommended 
by the public health unit.11 As part of this outbreak, 
additional information was collected on secondary 
transmission within the households.

Study settings and population

The childcare facility provides early learning ser-
vices to children aged between 6 weeks and 5 years, 
with a total of eight rooms. There were 195 enrolled 
attendees and 38 staff, with a daily capacity consist-
ing of 138 infants and/or children per day across the 
entirety of the facility. All children enrolled in the 
childcare care facility attended for at least one day 
during the outbreak, confirming exposure opportu-
nities for all attendees. Mixing of childcare facility 
attendees occurred with children of all ages in the 
early mornings and late afternoons when attendance 
numbers were low. For this investigation, a child was 
classified as a childcare facility attendee or household 
contact less than 18 years of age. Those 18 years and 
older were either caregivers within the household or 
staff within the childcare facility.

Case definitions

A case definition of norovirus consistent with the 
Communicable Disease Network Australia (CDNA) 
guidelines was used (Appendix A.1).11 An initial 
review of suspected cases of childcare attendees with 
gastroenteritis symptoms, by Kaplan’s criteria, indi-
cated this was likely an outbreak due to norovirus.11 
This included vomiting in greater than 50% of the 
affected population, a mean incubation period of 
24–48 hours, illness duration averaging 12–60 hours 
and no laboratory confirmation at that point in the 
investigation.11

Study design

The study design implemented was adapted from 
Smoll et al. 2021, similarly a case series analy-
sis, where the family of each case was called and 
data obtained about symptomatology at home.12 



www.health.gov.au/cdi • Commun Dis Intell (2018)  2024;48  (https://doi.org/10.33321/cdi.2024.48.46) • Epub 21/08/2024 5

Information was gathered from contact tracing 
interviews, with parents of the children and with 
staff who were identified, by the childcare facility, as 
having gastroenteritis symptoms at home or at the 
childcare facility during the period 13–22 May 2021. 
Verbal consent was obtained prior to the collection 
of information, which included: age; gender; role 
(carer, teacher, child); household contacts; childcare 
assigned room; date last attended childcare; date and 
time of symptom onset; date and time of last symp-
tom episode; symptoms; laboratory specimen pro-
vided; medical interventions; outcome; and unwell 
household members. To improve compliance with 
specimen collection, pathology request forms were 
offered to those symptomatic by the local PHU. No 
cohort information from the unexposed households 
was collected. The cases who introduced the disease 
to the household were paired with each family mem-
ber with a rational transmission route consistent 
with gastroenteritis, identifying the infector-infectee 
pairs used for serial interval calculations.12 Children 
who had contact time of more than 48 hours with 
a symptomatic individual within the childcare facil-
ity, and who still experienced symptoms based on a 
known epidemiological link within the household, 
were classified as household transmissions.

Laboratory investigation

Four faecal samples were provided to the local 
Queensland Health Laboratory. Contamination dis-
counted one sample; the remaining three samples 
were tested by Forensic and Scientific Services (FSS), 
Brisbane, Australia. A phylogenetic reverse tran-
scription polymerase chain reaction test (RT-PCR) 
was performed, allowing simultaneous diagnosis 
and genotyping of Norwalk-like viruses.13

Public health and infection 
prevention and control measures

As part of the initial interview with the childcare 
facility, infection prevention and control meas-
ures were advised by public health nurses, and a 
line list obtained of the symptomatic individuals. 
Interventions were implemented by the facility on 
the day of notification, as per the CDNA guide-
lines for the public health management of gastro-
enteritis outbreaks due to norovirus or suspected 
viral agents in Australia.11 These included increased 
cleaning frequency, using the recommended clean-
ing solution, and removal of soft toys and furnish-
ings from the rooms to reduce fomite transmission.11  
Information detailing gastroenteritis signs and 
symptoms, transmission, and prevention strategies 

for distribution to families was also provided to the 
centre.11 Daily lists of suspected cases were provided 
by the childcare facility manager to the PHU derived 
from reported non-attendance, symptom disclosure 
by the parent or carer, or symptomatic individuals 
while at the childcare facility. The childcare facility 
implemented the recommended exclusion times for 
symptomatic children (24 hours post last symptoms) 
and staff (48 hours post last symptoms). In addition 
to the recommended public health interventions, the 
facility extended exclusion to children or siblings if 
a known symptomatic individual was within their 
household for the duration of the outbreak. The 
facility also engaged a commercial cleaner to fog 
the childcare facility with disinfectant solutions on 
22–23 May 2021.

Statistical methods

The data were cleaned and analysed using R statisti-
cal software (version 4.0.3). The serial interval was 
the time difference between the symptom onset of 
each infector-infectee pair.12 Those infected from the 
childcare facility were considered as the first genera-
tion, while transmission from household member to 
household member was second generation infection.

The childcare facility attack rate was the number of 
childcare facility attendee cases divided by the total 
number of children enrolled in the facility, exclud-
ing staff, to better understand transmission rates 
amongst the attendees. The household attack rate 
was the number of cases within the house, less the 
household index case (case who introduced the virus 
to the household), divided by the number of house-
hold occupants.

The basic reproductive number (R0) was calculated 
using a time-dependent estimation and included all 
exposed individuals (attendees, staff and household 
occupants) assumed to have been exposed to noro-
virus.14,15 The R0 estimation was derived from inci-
dence and serial interval data from the preceding 
seven days (days 1–7). This was calculated prior to 
the implementation of infection control and preven-
tion measures to best describe the transmissibility of 
norovirus in this outbreak. An effective reproduc-
tive number (R), measuring transmission at a spe-
cific point in time where some individuals may no 
longer be susceptible or interventions have been put 
in place, is a tool to indicate the effectiveness of inter-
ventions to monitor changes in transmission.16 An R 
value of less than one indicates outbreak control has 
been achieved, as the transmission is occurring to 
less than one other person.
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Results
A total of 284 individuals were exposed: the 195 chil-
dren enrolled; 38 staff; and 51 household contacts 
(Table 1). This outbreak resulted in a total of 41 cases 
of norovirus. Of the 41 cases, three were confirmed 
cases of norovirus genus II by PCR of faecal samples, 
with the remaining 38 cases meeting the suspected 
case definition. There were 25 first-generation cases 
(61%) and 16 second-generation cases (39%). The 
first-generation cases consisted of three staff mem-
bers (3/41; 7%) and 22 children.

Attack rates

The overall attack rate of norovirus gastroenteritis 
among childcare attendees was 11.3% (95% CI: 7.2–
16.6%). All cases (n = 22) among the childcare attend-
ees were from six of the eight rooms. The proportion 
of positive cases (41.5%) was highest in the rooms 
for those aged < 2 years (Table 2) (refer to Figure 1 
for exposure source daily incidence). In these rooms, 
there were a total of 32 children exposed, resulting in 
an attack rate of 53.1%.

There were 51 people within households exposed, 
and 16 infected, for a household attack rate of 31.4% 
(95% CI: 19.1–45.9%) (Table 1). On closer inspec-
tion, the primary case, in addition to 24 contactable 
infants/children or staff, acquired the infection at 
the childcare facility and brought the infection to the 
family cluster, resulting in 16 infector-infectee pairs 
(Table 2; Figure 2).

The predominant reported symptom was vomiting 
(80.5%), with diarrhoeal episodes reported for 41.5% 
of cases (Table 2). One of the household cases, a car-
egiver, was hospitalised and treated for dehydration. 
There were no deaths.

Additional cases were identified within the childcare 
facility experiencing gastrointestinal symptoms in 
the week prior to notification of the outbreak. Our 
investigation determined that the primary case in 
this outbreak was a staff member, working in one of 
the eight rooms (with children aged 6 weeks to < 2 
years), in their pre-symptomatic but infectious period. 
Transmission from this case resulted in 10 infections 
(45.5% of the cases among children within the child-
care facility) within this room over the course of the 
outbreak. A total of 26 children and three staff mem-
bers exposed at the childcare facility met the criteria 
for a confirmed or suspected case of gastroenteritis. 

There were 10 cases among siblings (five sibling 
pairs) who resided in the same household, with both 
siblings attending the childcare facility; however, the 
siblings were enrolled in different rooms within the 
facility. Secondary infection among four of the sib-
lings was identified as household contacts, based on 
their symptom onset and exposure timeline, as per 
our adopted methodology.

Serial interval

The resultant infector-infectee pairs allowed the 
estimation of serial intervals, which were used to 
establish a reasonable generation time distribution 
for estimation of the basic reproductive number (R0). 
We found a gamma distribution fit best on our serial 
intervals resulting in a generation time distribution 
with a mean of 2.4 days (SD 1.7).

Estimation of basic reproductive 
number (R0)

The R0, using time-dependent methods during the 
growth phase of this outbreak (days 5 to 7), was 
1.5 (95% CI: 1.0–2.2). This indicates that the trans-
missibility of norovirus, prior to implementation 
of infection prevention and control measures, was 
from one person to more than one other person 
(two cases would infect another three individuals). 
Figure 3, showing the reproductive number gradu-
ally approaching a value of < 1 from day 8–9 of the 
outbreak, suggests that control of the outbreak was 
subsequently achieved: the mean R crossed 1 on 
day 11. Thereafter, transmission of each case (on 
average) was to less than one other person.
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Table 1: Exposure descriptors associated with norovirus childcare facility outbreak, Central Queensland

Exposure Count (n) Percentage (%) Attack rate (95% CI)

Total households exposed 25 — —

Household occupants, median (range) 4 (2–5) — —

Total childcare attendeesa 195 68.7 (195/284) 11.3% (7.2–16.6)

Total staff 38 13.4 (38/284) 7.9% (1.7–21.4)

Total household members exposedb 51 18.0 (51/284) 31.4% (19.1–45.9)

Total persons exposed 284 100 14.4% (10.6–19.1)

Overall time-dependent R0, day 0–2 (95% CI) 1.5 (1.0–2.2) — —

a Total childcare attendees include all children enrolled in the childcare facility. Maximum daily number of children to attend the 
childcare facility is 138, whereas there are 195 total enrolments.

b Total exposed includes all household members minus the childcare facility cases.

Table 2: Case descriptors associated with norovirus childcare facility outbreak, Central Queensland

Descriptor Category Count (n) Percentage (%)

Total infections  41 100

Childcare facility acquired
Child 22 53.7

Staff 3 7.3

Secondary infection (household cases)
Parent 12 29.3

Childa 4 9.7

Sex
Male 23 56.1

Female 18 43.9

Childcare facility room categories

6 weeks – 2 years 17 41.5

2–4 years 3 7.3

4–5 years 2 4.9

Symptoms
Vomiting 33 80.5

Diarrhoea 17 41.5

Medical interventions
GP treatmentb 2 4.9

Home only 38 92.7

Medical outcomes
Hospitalised 1 2.4

Deaths 0 0

a ‘Child’ includes four children who likely acquired the infection via household transmission, i.e., not a childcare facility case as 
determined by the case definition.

b GP: general practitioner.
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Figure 1: Epidemic curve of daily incidence of norovirus cases by exposure sourcea

a HHC: household contact; CCC Room Cat: childcare facility room category per age group.

a HHC: household contact; CCC Room Cat: childcare facility room category per age group.

Figure 2: Network graph of norovirus outbreak showing transmission from childcare facility,  
to corresponding householdsa

a All index cases (blue nodes) are those who acquired the infection at the childcare facility (green node), effectively introducing 
norovirus to the home. Node 16 was the primary case. Red nodes indicate the household members identified as cases and yellow 
for those exposed yet unaffected within the household. Each node contains a number indicating the cluster ID (first number), 
followed by the household member ID (second).
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Figure 3: Time-dependent reproductive number (R0) from outbreak notification
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Discussion
This investigation into a childcare facility norovirus 
outbreak demonstrated a significant impact on both 
the attendees and subsequent households. There 
were 11.3% of attendees impacted, with the highest 
attack rate amongst those aged < 2 years (53.1%). The 
secondary attack rate (household attack rate) indi-
cated that almost one-third of household members 
experienced symptoms consistent with norovirus 
infection (31.4%). Vomiting was the most predomi-
nant symptom found amongst cases in this outbreak 
(80.5% vomiting versus 41.5% diarrheal episodes). 
Gastric emptying is delayed as a result of norovi-
rus infection and the reduction in gastric motil-
ity is believed to be responsible for causing nausea 
and vomiting.17 Depending on the viral load, patho-
genicity and host immune response manifestation 
of diseases varies. El-Heneidy et al. similarly found 
the incidence of vomiting (85.4%) among norovirus 
infected Australian children aged ≤ 2 years to be 
more than double the incidence of diarrhoea (35.4%) 
in their community-based birth cohort study.18

Smoll et al. calculated the attack rate (25%) in a simi-
lar childcare facility norovirus outbreak by using the 
average attendees excluding staff as the denomina-
tor. The authors did not report any explanation for 
choosing it as denominator in calculating the attack 
rate. By obtaining confirmation of attendance dur-
ing this outbreak, all enrolments were considered as 
having an exposure opportunity and were included 
in the denominator. Had we employed the same defi-
nition of the denominator as Smoll et al., the calcu-
lated attack rate would be higher: 15.9% instead of 
11.3%.12 Our denominator for the attack rate calcula-
tions is more conclusive and well represented based 
on the number of susceptible individuals present 
during the outbreak.

The attack rate of norovirus within this outbreak 
(11.3%) is favourable in comparison to those reported 
in other publications (25–38%), with reported trans-
mission within the facility ending after ten days.12,19,20 
A systematic review of norovirus outbreak publi-
cations from 1993 to 2011 analysed 118 outbreaks, 
determined as person-to-person transmission.19 
While the settings of these outbreaks are not known, 
they calculated a median attack rate of 27% (inter-
quartile range [IQR]: 12–46%).19 This is comparable 
to the 25% attack rate Smoll et al. reported within 
a childcare facility where the outbreak continued 
for 22 days.12 Additionally, Marks et al. reported the 
attack rate of a norovirus outbreak within a school as 
31%, with the outbreak lasting 22 days.21 In contrast, 
the overall attack rate within our childcare facility 
was lower than the expected outcomes reported by 
the literature, likely due to adherence to the recom-
mended public health advice. CDNA recommends 
various interventions to prevent and control noro-
virus outbreaks, including the isolation of symp-
tomatic individuals and exclusion from care for 48 
hours following the last symptomatic episode to 
reduce the transmission within the childcare facil-
ity.11 With ongoing risk of COVID-19 infection in 
community during the time period, the childcare 
facility excluded children who had symptomatic 
household member/s from attending the facility, 
likely further limiting pathogen transmission and 
accordingly reducing the overall attack rate and the 
outbreak duration. Moreover, around ~90% of chil-
dren < 5 years age develop norovirus antibody titres 
indicating acquired immunity, although the level of 
protection from this acquired immunity is unknown 
and may fluctuate based on the genetic drift of noro-
virus strains.22
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The distribution of cases in this study was largely in 
younger age groups (less than 2 years of age) which 
is consistent with findings that they may experience 
a higher incidence of norovirus.23,24 Hullegie et al. 
and Faramand et al. both report on the vulnerabil-
ity within the younger age groups (specifically those 
under one year of age) and as well as first year day-care 
attendees.23,24 In our study, 41.5% of cases were iso-
lated to rooms for children aged less than two years of 
age, reflecting the higher rate of transmission amongst 
this age group. Causes of cross infection within these 
rooms could occur via fomite or person-to-person 
transmission, by either staff members or children 
when the rooms combined during the mornings and 
late afternoons. Children become more behaviorally 
self-sufficient as they get older, and the hands-on 
level of care they require reduces. Over time they can 
respond to and implement promoted hand hygiene 
practices, reducing potential transmissions.25

Implementation of recommended public health 
interventions to control the spread of norovirus 
infection is paramount. Differences in outbreak man-
agement, including notification time to the relevant 
public health authority and the adherence to public 
health recommendations, likely impact on norovi-
rus attack rates and outbreak duration.20,21,26 While 
there was a delay in notification of our outbreak to 
the relevant public health authority (day 6), the inter-
ventions implemented were immediate and effective. 
Our outbreak investigation reported a substantially 
lower reproductive number of 1.5 than was seen in 
a similar outbreak in a childcare centre in Central 
Queensland (2.4);12 our reproduction number was 
also lower than the aggregate value (2.6) from a retro-
spective review of norovirus outbreaks among child-
care centres in the United States of America (USA).27 
Additional to the public health infection prevention 
and control recommendations from the PHU, the 
exclusion of children from attending childcare due 
to any symptomatic household member(s) likely 
reduced norovirus transmission and re-introduction 
across the whole centre, reducing the outbreak dura-
tion and overall attack rate.

A randomised controlled trial, on the effectiveness 
of active infection prevention and control training 
in childcare facilities within the Australian Capital 
Territory, found a 50–66% reduction in the rate of 
diarrhoeal episodes within the childcare facilities 
when both staff and children were provided with 
active training in the spread of infection, and in 
effective hand hygiene.25 However, when stratified 
into age categories, there was no significant reduc-
tion in diarrheal episodes in those aged ≤ 2 years.25 

This suggested that hand hygiene practices alone 
provided minimal benefit for this age group. Routine 
interventions were implemented in our outbreak, 
including the removal of soft toys, mats and pillows 
to reduce fomite transmission, and increased touch 
point cleaning frequency with a diluted sodium 
hypochlorite solution; these measures likely con-
tributed to the low attack rates obtained. The case 
distribution identified in this study amongst these 
younger age groups reflects the potential contribu-
tion of behavioural risk factors and the need for bol-
stered infection prevention and control measures 
against norovirus transmission.

Beyond infection within the primary setting, infec-
tion prevention and control measures implemented 
within the households can reduce disease spread 
amongst family members. Our analysis and the lit-
erature indicate that around one-third of individuals 
within a household are likely to have symptomatic 
norovirus infection as a result of an outbreak involv-
ing younger children.12,21,28 Secondary household 
infections where the primary case is older report-
edly have lower attack rates within the home.29,30 A 
trial conducted within households in the USA, with 
children aged 6 months to 5 years attending out 
of home care, found that the promotion of hand-
hygiene material and supply of hand sanitiser within 
the households significantly lowered the secondary 
gastrointestinal illness rate in intervention families 
compared with control families.28 Targeted infection 
prevention and control strategies, including adequate 
hand hygiene practices and appropriate cleaning 
recommendations, could further support families in 
mitigating norovirus spread within the households. 
While this information was provided to the facilities 
for distribution to affected families in Queensland 
as per the relevant guidelines, the execution of these 
practices by the families remains unknown.11

Strengths and limitations

Active case finding is used to mitigate the potential 
of reporting bias.31 We adapted the method of active 
case finding for this investigation, demonstrated to 
be successful in the reduction of tuberculosis trans-
mission, to reduce under-reporting of symptomatic 
cases.31

The difficulties of norovirus as a pathogen summa-
rised by Ong include diagnosis difficulties due to the 
possibility of asymptomatic infection.32 Symptoms, 
if mild enough, can also be overlooked reducing the 
identification of both primary and secondary cases. 
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Evidence of asymptomatic viral excretion has pre-
viously been investigated, where 37.5% of asymp-
tomatic children within a childcare facility experi-
enced at least one faecal viral excretion with detected 
norovirus.33 As demonstrated by El-Heneidy et al., 
faecal testing of all exposed individuals is required 
to understand the true spread of disease.18 While 
faecal specimens were requested from each investi-
gated participant, only four samples were supplied. 
One sample was discarded due to contamination; the 
remaining three samples identified the causal patho-
gen (norovirus GII) by PCR. The confirmed sample 
number fulfilled the recommended adequate speci-
ficity required for norovirus as per the CDNA guide-
lines for gastrointestinal outbreak management.11

This norovirus outbreak affected more than 10% of 
the childcare attendees, resulting in transmission to 
almost one-third of the exposed individuals within 
the impacted households. Transmission was high-
est among childcare facility attendees in the younger 
age groups (less than two years of age). Early noti-
fication to PHUs and strict adherence to recom-
mended infection control advice likely contributed 
to an eight-day outbreak duration post notification. 
Moreover, exclusion of asymptomatic household 
contacts from childcare facilities could reduce the 
length and severity of norovirus outbreaks in these 
settings. We recommend an investigation into child-
care facility-specific risk factors including age and 
room categories; restriction of cross-room intermin-
gling during an outbreak; and the implementation of 
relevant infection control advice at a household level, 
to optimise public health interventions and mitigate 
the spread of norovirus in both the childcare facili-
ties and households.

Ethical considerations
This study was approved by the Australian National 
University (ANU) Human Research Ethics 
Committee (HREC Ref number 2017/909), including 
the use of oral consent. The most recent variation of 
this protocol was approved by the Chair of the ANU 
HREC on 6 October 2022 with a current expiry of 
7 February 2027. The outbreak investigation is con-
sidered an urgent public health action and covered 
by the Public Health Act 2005 (Queensland). Verbal 
consent was obtained from all the participants (par-
ent/carer/facility staff) upon commencement of the 
telephone interview.
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Appendix A.1: Outbreak and 
case definitions
A gastroenteritis outbreak is defined as ‘two or more 
cases of diarrhoea and/or vomiting in a defined 
time frame in a setting that is prone to outbreaks of 
norovirus’.11

A confirmed case is an individual who returned a 
positive laboratory test from a faecal specimen by 
polymerase chain reaction (PCR).11

A suspected case is an individual from the exposed 
group with clinical symptoms of two or more epi-
sodes of vomiting and/or three or more episodes of 
diarrhoea in a 24-hour period.11
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