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In September 2006, NSW Health was notified that up to
40 children on a school bus trip from Queensland were
acutely unwell with gastroenteritis. The group was visit-
ing Darling Harbour (a tourist precinct adjacent to the
central business district of Sydney) and group members
affected were being transported by ambulance to three
hospitals in inner Sydney. Preliminary reports suggested
that the students might be suffering from a large scale
acute poisoning incident. Public health authorities needed
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to obtain information on the cases rapidly in order to
determine a possible cause.

This report describes the features of the public health
investigation and the methods used to assess the incident
quickly.

Methods
Three methods were used to obtain information rapidly on
the food and travel history of the group, and on the symp-
toms of affected people in a case series.

Case definition for this investigation was: any person
 travelling on the bus trip who experienced one or more of
the following symptoms between 16 and 29 September
2006: vomiting, nausea, diarrhoea, stomach cramps or
abdominal pain.

We interviewed a senior teacher about the travel and food
history of the group. Data collected included information
on where the group stayed, the meals consumed and the
symptoms reported by students, teachers and drivers. Cases
occurring before 16 September were identified, including
several cases in students whose illness had resolved and
who therefore did not present to any of the three Sydney
hospitals. The recreation camp was inspected to investigate
the possibility of food or water-borne transmission.

We reviewed medical records and interviewed clinicians
regarding cases that presented to Hospital 1 to obtain onset
dates and symptoms. At Hospital 2, we conducted a
medical record review and brief interviews with each
affected person. At Hospital 3, the NSW Public Health
Real Time Emergency Department Surveillance System
(PHREDSS) was used to obtain information recorded in
nursing triage notes swiftly.1 The triage text field of the
PHREDSS included details on disease onset and symptom
descriptions, allowing verification of the history of known
cases presenting to Hospitals 1 and 2. Further information
on cases presenting to Hospital 3 was then obtained by
reviewing medical records.

Stool samples were taken from two people who were
treated at Hospital 2. These samples were examined by
faecal microscopy, bacterial culture and viral studies,
including testing for rotavirus and norovirus using both
enzyme immunoassay and reverse transcriptase poly-
merase chain reaction testing.2
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Active surveillance for additional cases through contact-
ing teachers continued up until 29 September. Data were
analysed in MS Excel.

Results
History of the group obtained by interview
The students were on a two-week band camp organised
through schools in southern Queensland. One hundred
school students aged 11 to 18 years were travelling on two
buses accompanied by six teachers and four bus drivers. The
tour departed from Queensland on 15 September, arriving
the next day at a recreation camp in rural NSW. The students
stayed at the camp from 16–20 September 2006 and visited
Sydney for one day en route to Queensland.

Case identification
Forty-five cases of gastroenteritis were identified in
people on the bus trip, including two teachers, two bus
drivers and 41 students. Most onset dates were obtained
from triage text fields in PHREDSS and verified through
medical record review and interviews. Seven additional
cases were identified through interviews with the teacher.
The first case occurred on 16 September after the group
arrived at the camp and the last case occurred on
22 September (Figure 1). The overall attack rate was
41 per cent (45 /110): 41 per cent (41/100) in students;
33 per cent (2/6) in teachers; and 50 per cent (2/4) in
drivers. Thirty-nine people fitting the case definition
 presented to one of three hospitals.

Themostcommonlyreportedsymptomwasvomitingand/or
nausea (n = 34, 76 per cent) (Table 1).Among the 25 people
reporting vomiting, the peak of the epidemic curve occurred
on 20 September (11/25 cases, 44 per cent) (Figure 1).

Outbreak of acute illness

Food and exposure history
The teacher reported that a variety of takeaway food was
consumed at meals en route, except for a barbeque break-
fast on 16 September. During the stay all meals were sup-
plied by the camp, with the exception of a barbeque dinner
on 19 September. During this meal volunteers cooked
meats and students served their own salads from a self-
serve area.

Students stayed in shared cabins of between four and eight
occupants. Each cabin had its own bathroom.

It was reported that at least one student who became ill
early on vomited in shared accommodation, where other
students were present. A subsequent case of gastro enteritis
occurred in a person who had cleaned vomitus without
gloves or other protection.
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Figure 1.  Onset of symptoms among all cases of illness and only those cases reporting
vomiting in an outbreak of gastroenteritis in a school music camp, September 2006. 
Source: PHREDSS, interview and medical record review.

Table 1.  Symptoms experiences by 45 people travelling on a
school music camp between 16 and 22 September affected by
gastroenteritis

Symptom n %

Nausea 34 76

Abdominal pain or cramp 29 64

Vomiting 25 56

Diarrhoea 17 38

Headache 11 24

Fever 3 7

Source: teacher interview, case interviews, case notes and public
health real-time emergency department surveillance system
(PHREDSS) triage text.
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The recreation camp was inspected on 27 September. The
camp is supplied with bore water supplemented with rain-
water. Drinking water is filtered, softened and chlorinated.
Regular tests recorded by camp staff and an independent
laboratory indicate that the drinking water complies with
drinking water guidelines.3 Samples collected at the site
visit also complied with these guidelines.

Laboratory investigation
All stool samples were negative for any pathogen.

Public health action
We counselled teachers and students on appropriate infec-
tion control measures, including thorough hand washing
and cohorting sick people. Teachers were advised against
travelling back to Queensland as planned on the evening of
21 September. Emergency accommodation was arranged
for the school group in Sydney and a registered nurse was
provided to assist with infection control. The group
departed by bus on 22 September.

We alerted public health staff in Queensland and the local
hospital emergency department of the outbreak before the
return of the bus.Active surveillance (to 29 September) iden-
tified one additional case with an onset of 22 September.

Discussion
Despite early reports suggesting an aetiology of a more
sinister nature, the epidemiological and symptom profile
of this outbreak is consistent with an outbreak of viral
gastro enteritis, probably norovirus, with person-to-person
transmission.

Initially person-to-person transmission was suspected.
Due to the large number of people presenting to emer-
gency departments across Sydney, significant media
attention and the fact that the children were ‘stranded’, an
urgent public health response was necessary. A retrospec-
tive case series was used to obtain information rapidly,
describe the outbreak and inform public health action in a
timely manner. This strategy was limited by incomplete
case ascertainment at the time – a problem overcome by
using real-time emergency department surveillance and
medical record review.

Emergency department surveillance systems are usually
designed as outbreak detection tools. In addition,
PHREDSS was used to provide and verify case details
after the outbreak of gastroenteritis had been notified.

No causative agent was identified in this investigation.
This may have occurred because insufficient samples were
collected or the samples were inadequate.4

Norovirus was considered a pathogen likely to be respon-
sible for this outbreak because:

• vomiting and/or nausea were the most commonly
reported symptoms in this outbreak

• most cases resolved quickly after onset (characteristic
of norovirus)5,6

• norovirus is a common cause of gastroenteritis and
gastroenteritis outbreaks in older children and
adults6–11

• the attack rate in this outbreak is typical of outbreaks
of norovirus in institutional settings.12–14

The epidemic curve for this outbreak is consistent with
person-to-person transmission, with a small number of
early cases followed by a rapid increase in cases.13,14

Probable settings of viral transmission, including shared
accommodation, transport and self-service meals, were
identified during the interviews. Person-to-food-to-person
transmission may have also been involved in this outbreak.

At the peak of the epidemic (on 21 September), reported
symptoms may have been exaggerated due to the stress of
the incident. Several people presenting to emergency
departments experienced only one non-specific symptom:
nausea, headache or abdominal pain. The peak of the epi-
demic curve for those who experienced vomiting actually
occurred one day earlier, on 20 September. The outbreak
may have been subsiding by the time the mass transfer of
cases to hospitals occurred on 21 September.

Conclusion
This outbreak required significant mobilisation of emer-
gency service, hospital and public health resources. The
public health response required communication between
two public health units and the NSW Department of
Health, as well as with other agencies involved in the pro-
vision of emergency assistance to the travelling party. The
coordination of the rapid response was aided by the addi-
tional data gained from PHREDSS. Such emergency
department surveillance systems provide valuable infor-
mation in public health investigations. This incident could
be viewed as a test of the health response to large inci-
dents, such as pandemic influenza and bioterrorism.
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