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Outbreak 
report

Abstract
Salmonella Waycross is a serovar with limited published literature on its reservoirs and epidemiology. 
In April 2024, the Gold Coast Public Health Unit (GCPHU) identified an outbreak of S. Waycross at a 
childcare centre in Queensland, Australia, following notifications of acute enterocolitis in children under 
five years of age. Whole-genome sequencing linked two confirmed cases to environmental contamination 
in the centre’s sandpit. The multi-disciplinary investigation highlights the potential for non-foodborne 
transmission of Salmonella in childcare settings, emphasising the importance of environmental surveillance 
in enteric outbreaks. The outbreak response led to the removal of contaminated sand and implementation 
of enhanced infection control measures in line with national guidelines. These findings contribute to the 
understanding of S. Waycross epidemiology and illustrate the potential for persistence and transmission of 
the contaminant in outdoor play environments. More broadly, the investigation adds to growing evidence 
that sandpits can act as transmission pathways for enteric infections. It reinforces the importance of basic 
prevention practices, such as hand hygiene after sandpit use, and supports the need to consider additional 
evidence-based strategies to reduce the risk of sandpit-related illness in children.
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Background and methods
Salmonellosis occurs worldwide and is often 
classified as a foodborne illness that presents as 
an acute enterocolitis.1 Human cases are often 
sporadic,1 and the incidence of infection is highest 
in infants and young children.2 There are over 
2,500 identified serovars of Salmonella, many of 
which have known animal and/or environmental 
reservoirs. The onset of disease symptoms occurs 
6–72 hours (usually 12–36 hours) after ingestion/
exposure.3 Large outbreaks associated with 
contaminated food are well documented, while 
non-foodborne outbreaks are less common.4 
Notable non-foodborne outbreaks associated with 
sand include S. Paratyphi B biovar Java associated 
with playground sand in New South Wales,5 and 
S. Typhimurium associated with playground 
sand internationally.6,7 Sandpits have also been 
implicated in non-Salmonella transmission 
pathways in the past.8,9 The national guideline 
for preventing disease in childcare recognises 
that sandpits may become a potential source 
of infection when contaminated with pathogens 
through wildlife and domestic animal faeces, 
and outlines basic infection control measures.10 

However, there are no systems in place to monitor 
compliance with these recommendations or to 
conduct active sandpit surveillance. 

Given the established potential for environmental 
reservoirs of Salmonella including sand, less-
understood serovars like S. Waycross warrant 
further attention during public health investigation. 
S. Waycross was first identified in 1947,11 yet there 
is limited understanding of this serovar’s reservoirs 
and epidemiology. There have been no reports of 
foodborne outbreaks attributed to S. Waycross. 
In Africa, it has been isolated in fish, likely 
contaminated from the water; and in beef, likely 
contaminated during slaughtering.12–14 In Guam, 
the same strain of S. Waycross isolated in human 
cases was found in soil samples collected around 
case homes and in refuse material collected 
from vacuum cleaners used in case homes, 
generating the hypothesis that these infections 
could be the result of outdoor environmental 
contamination brought into homes on footwear.15,16 
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Locally, a Queensland source attribution modelling 
study suggested a link between S. Waycross and 
nuts, via transmission from the environment rather 
than through consumption,17 and it was found 
in vacuum cleaner dust in a small outbreak in a 
Residential Aged Care Home on the Gold Coast.18 
While no common source has been identified, 
routine surveillance data shows notifications 
of S. Waycross in humans in Queensland have 
continued to increase, from 82 in 2019 to 155 in 
2023.18 To date, there are no detailed reports in 
the literature of S. Waycross outbreaks with an 
identified animal or environmental source.

Outbreak detection

On 9 March 2024, a two-year-old boy (Child 1) 
developed enterocolitis requiring hospitalisation 
and was diagnosed with salmonellosis. On 5 April 
2024, an 11-month-old girl (Child 2) developed 
enterocolitis and was also diagnosed with 
salmonellosis but did not require hospitalisation. 
Both children attended the same Gold Coast 
childcare centre. On 17 April 2024, Child 1’s 
mother notified the Gold Coast Public Health Unit 
(GCPHU), expressing concern that the common 
source of infection was cold meats served at the 
childcare centre. At this time, typing of Child 1’s 
sample had confirmed S. Waycross, while Child 2’s 
sample typing was still pending. On 22 April 2024, 
Salmonella isolated from Child 2 was also typed 
as S. Waycross and GCPHU declared an outbreak 
investigation and formed an Outbreak Management 
Team (OMT). The OMT comprised of GCPHU’s 
epidemiology, environmental health, medical and 
nursing teams; the Queensland OzFoodNet team 
(members of the national collaborative network of 
epidemiologists conducting enhanced surveillance 
into foodborne disease); and specialist staff from 
the state reference laboratory. 

Case finding

In Queensland, childcare centres are encouraged 
to notify their local Public Health Unit (PHU) if 
there are two or more cases of gastroenteritis 
among children or staff over a period of one 
to three days. This is considered the clinical 
definition of a potential gastrointestinal illness 
outbreak.10 The childcare centre is asked to 
exclude symptomatic children; to request 
parents/guardians of symptomatic children see 
a clinician to organise faecal testing; to consider 
potential food or environmental sources; and to 
review their cleaning practices and products. 

Upon GCPHU’s outbreak declaration, the childcare 
centre attended by Child 1 and Child 2 was 
contacted to notify of the potential outbreak and 
standard advice was provided. The childcare 
centre denied any retrospective cases of acute 
gastroenteritis that would have met the clinical 
definition outlined above, and were encouraged to 
report any prospective cases in either children or 
staff.

Additional case finding was conducted with 
the support of Queensland OzFoodNet. 
Epidemiologists checked notification data for all 
S. Waycross-positive individuals of childcare age 
with a residential postcode in the same area as the 
childcare centre. This identified an eight-month-
old girl (Child 3) with enterocolitis symptoms and 
an onset date of 19 April 2024. Interview with the 
parent of Child 3 identified that the child attended 
the same childcare centre. The childcare centre 
was contacted periodically and did not report any 
further cases of acute gastroenteritis with an onset 
date after the outbreak was declared.

Ethics

This investigation was conducted as part of 
operational public health unit work and under the 
Queensland Public Health Act (2005) in response 
to an acute threat to public health. Ethics approval 
was not required.
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Description of outbreak
The outbreak was declared on 22 April 2024 and 
was closed on 27 May 2024 after the source was 
identified, no new cases were found and all public 
health actions were complete. There were two 
confirmed cases (Child 1 and Child 3) and one 
case who was excluded (Child 2) after additional 
information (sequence type) was obtained (see 
case definitions, Box 1). The onset dates of the two 
confirmed cases were respectively 9 March and 
19 April 2024.

Box 1: Case definitions

Confirmed case: A person with a culture 
positive faecal specimen identified 
as S. Waycross with whole-genome-
sequencing (WGS) showing genetic 
relatedness (cgMLST cluster type 17725) 
to another human or environmental sample 
linked to the same childcare centre. 

Probable case: A person with a culture 
positive faecal specimen identified as 
S. Waycross that has not undergone WGS, 
who attends the same childcare centre. 

Suspected case: A person symptomatic 
with enterocolitis (nausea, vomiting and/or 
diarrhoea) who attends the same childcare 
centre, either with no faecal specimen 
collected OR with a positive faecal specimen 
for Salmonella where serovar could not be 
typed. 

Exclusion criteria: A person with 
S. Waycross was excluded if WGS identified 
a sequence type unrelated to others isolated 
at the same childcare centre.

Public health response
On 23 April, an Environmental Health Officer (EHO) 
conducted an inspection of the childcare centre. 
The childcare centre cares for 75–100 children 
per day and is organised by age into Nursery, 
Junior Kindy, Senior Kindy and Kindergarten. 
Child 1 attended the Junior Kindy room and 
Child 3 attended the Nursery room. The EHO 
inspection and sampling plan was informed by the 
OMT, considered previous local experience with 
S. Waycross, and aimed to test an evidence-based 
local hypothesis that environmental contamination 
associated with household pest excreta may 
contribute to transmission. The initial priority was 
to consider a potential environmental source with a 
food or water play source considered less likely, as 
these have not been associated with S. Waycross 
previously. The EHO reviewed infection control, 
cleaning and pest management practices at the 
childcare centre, and collected environmental 
samples. Samples were collected from vacuum 
cleaner dust, sandpits, debris from synthetic 
grass, rubber asphalt and hard surfaces, including 
playgrounds and eating tables. Both the childcare 
centre vacuum cleaner and a clean PHU vacuum 
cleaner was used to collect dust. The PHU vacuum 
cleaner was sanitised and swabbed before use 
in each area. The sandpits were both outdoors, 
approximately 2.0 m × 1.5 m, fenced, uncovered, 
partially shaded, and with no overhanging trees. 
The childcare centre was located in a residential 
area bordering parkland and a small waterway. 
A standardised method was created to sample 
the two childcare sandpits. Each sandpit was 
divided up into a grid of nine squares, and an 
autoclave spoonful of sand was collected from 
the surface two centimetres in the middle of each 
square, as the OMT decided this would be the 
depth small children would routinely be exposed 
to during play. These collections were submitted 
as a larger composite sample for each sandpit. 
All environmental samples were submitted to 
the Public and Environmental Health Reference 
Laboratories (PEHRL) in Brisbane, Queensland. 

On 30 April, Salmonella was detected in the 
environmental samples from both sandpits, while 
the other environmental samples were negative. 
The same day, an EHO advised the childcare 
centre to close both sandpits until all sand was 
replaced. The EHO also provided advice on 
sandpit maintenance to reduce the risk of infection, 
in line with national guidelines for preventing 
infectious diseases in childcare centres.10 
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Typing revealed S. Waycross in the 'Nursery' 
sandpit, while S. Birkenhead was detected in the 
'Junior Kindy' sandpit. The ‘Nursery’ sandpit was in 
heavy use while the ‘Junior Kindy’ sandpit was not 
in use prior to and during the declared outbreak. 
Despite the ‘Junior Kindy’ sandpit not being used, 
local S. Birkenhead notifications were reviewed for 
completeness and all notifications were considered 
unlikely to be relevant to the outbreak. Therefore 
the case definitions were unchanged.

The PEHRL then conducted WGS on 
S. Waycross specimens for the three human 
and two environmental samples relevant to 
this investigation and compared results to all 
sequenced S. Waycross samples in Queensland 

for the period 2018–2024.19 Routine sequencing 
of S. Waycross has been done by the PEHRL 
since 2024. WGS found that the S. Waycross 
detected in the ‘Nursery’ sandpit and from Child 
1 and Child 3 had between zero and three core 
genome Multilocus Sequence Typing (cgMLST) 
allele differences, suggesting a high level of 
genetic relatedness. Child 1 and 3 were considered 
confirmed cases. While it was unconfirmed if the 
cases played in the ‘Nursery’ sandpit, this was 
considered highly likely. The S. Waycross detected 
in the Child 2 sample was genetically dissimilar, 
with 20–23 cgMLST allele differences, and was 
excluded as an outbreak case. 

Figure 1: Neighbour joining tree of Whole Genome Sequencing (WGS) results during a Salmonella 
Waycross outbreak at childcare centre in the Gold Coast, Queensland, Australia in 2024

Tree scale: 0.001
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Discussion and conclusion
This outbreak investigation highlights the potential 
for non-foodborne transmission of enteric 
infections in childcare settings, reinforcing the 
importance of infection control measures and 
environmental surveillance. The identification of 
S. Waycross in the nursery sandpit and its genetic 
relatedness to isolates from confirmed cases 
suggests environmental contamination as part of 
the transmission pathway. Sandpits have been 
implicated in communicable disease transmission 
pathways in the past including for salmonellosis,5–9 
and the national guideline for preventing disease 
in childcare recognises sandpits as a potential 
source of infection.10 The guideline outlines the 
importance of hand hygiene, appropriate sandpit 
cleaning protocols, and expected maintenance. 
This includes covering sandpits when not in use 
to prevent contamination from animals; and raking 
daily and digging deeply monthly to provide 
sun exposure to below-surface-level layers of 
sand.10 Adherence to these recommendations 
is not routinely audited. While the sandpit was 
considered part of the transmission pathway, the 
original contamination source remains unclear. 
Potential sources of Salmonella, such as wildlife 
or environmental factors have been considered in 
the literature,5,20 but were not definitively identified 
in this outbreak. Lastly, while infection control 
recommendations were provided to the childcare 
centre, adherence to these measures over time 
was not monitored, leaving room for uncertainty 
regarding long-term prevention. 

Childcare centres in Queensland, Australia are 
encouraged to notify their local PHU if there 
are two or more cases of gastroenteritis among 
children or staff over a period of one to three 
days.10 These guidelines are based on point-source 
or person-to-person transmission. The onset 
dates of the unwell children in this outbreak would 
not have met this notification threshold, as they 
were more indicative of ongoing environmental 
transmission. Without community reporting, 
an index of suspicion, prompt serotyping, local 
epidemiological knowledge, adequate specimen 
collection, genome sequencing, and a swift public 
health response, this environmental source might 
have been overlooked. Despite these strengths, 
the investigation had several limitations. First, 
this outbreak may have underestimated the 
total number of cases; mild infections could 
have gone undetected, particularly in children 
who did not require medical assessment 
or did not have a faecal sample collected.21 

Additionally, the source of Child 2’s infection 
remains unclear. Child 2 may have acquired 
S. Waycross from their home environment; from an 
undetected strain in the childcare; or from a source 
in the wider community.17 Finally, the direction 
of transmission of the three WGS linked isolates 
(two children and one sand sample) cannot be 
confirmed. We describe the most parsimonious 
explanation that the sandpit was the transmission 
source for both linked human cases, with the 
bacteria persisting in the sandpit over this time, 
but it is possible that either child contaminated 
the sand and that the common source was 
unrelated. However, fewer than one case per week 
of S. Waycross is notified across the Gold Coast, 
and no other cases in the Queensland comparative 
samples were identified with the same WGS type, 
so it is most likely that the contaminated sandpit at 
the childcare centre was the link for these cases. 

This outbreak report underscores the need 
for continued consideration of non-foodborne 
Salmonella outbreaks and the potential for 
environmental contamination in childcare centres. 
While previous literature has documented the role 
of sand in Salmonella outbreaks involving other 
serovars, this study contributes novel insights 
into the epidemiology of S. Waycross and into 
the potential for persistence and transmission 
in outdoor play environments. Routine WGS of 
human specimens, enhanced case surveillance 
alongside investigation of community sandpits, 
sandpit suppliers, and potential environmental 
or wildlife contributors, may further inform public 
health guidance, surveillance and response efforts. 
Importantly, this outbreak highlights the value of 
reinforcing basic prevention measures—such as 
hand hygiene after sandpit use—as simple yet 
effective strategies to reduce infection risk.
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