
244 CDI Vol 27, No 2, 2003

Introduction

Cryptosporidium is an important and widespread
cause of enteric infection in humans and
animals. The incubation period for
cryptosporidiosis is 1–12 days1 and the main
symptoms are watery diarrhoea and stomach
cramps. Infection is usually spread thro u g h
contaminated drinking or re c reational water,
contact with infected animals, and contact with
infected persons.2 , 3 , 4 In Australia, re p o rt e d
outbreaks of cryptosporidiosis have generally
been associated with swimming pools.5,6 The
association between dairy farming and
cryptosporidiosis is well-documented, although
it is not commonly described in Australia.7,8

In Tasmania, cryptosporidiosis is a notifiable
disease reported by laboratories. In 2001 the
rate of cryptosporidiosis in Tasmania was 16.5
cases per 100,000 population compared with
background rates of 10.8 cases per 100,000
population and 9.3 cases per 100,000
population in the years 2000 and 2002 respec-
tively. Over this three year period, 98 per cent of
all notified Cryptosporidium infections occurred
in the north of the state and 61 per cent of all
cases were reported in spring. The seasonal
distribution of cases for 2001 is presented in
Figure 1.

Figure 1. Notified cases of laboratory-confirmed
cryptosporidiosis, Tasmania, 2001

On 22 October 2001, a laboratory in northern
Tasmania reported a cluster of 10 cases of
c ryptosporidiosis. A further 38 cases were
notified over the following 34 days.

Public health officers from the Ta s m a n i a n
D e p a rtment of Health and Human Serv i c e s
investigated this cluster of cry p t o s p o r i d i o s i s
cases to determine a source for the infections
and to implement appropriate public health
action.
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Abstract
Cryptosporidiosis is a common gastrointestinal illness that is transmitted from infected persons,
animals, or contaminated water or food.This article reports on an outbreak of cryptosporidiosis
associated with an animal nursery at an agricultural show held in northern Tasmania during
October 2001. Eighty-one per cent of cases (38/47) notified to the Tasmanian Department of
Health and Human Services over a 35 day period were interviewed to determine potential sources
of infection. Eighty-one per cent of interviewed cases (29/36) reported that they had attended the
agricultural show, and 75 per cent (27/36) reported contact with animals in the animal nursery.
Cases occurring more than one incubation period after the agricultural show were significantly
more likely to have had contact with someone else with diarrhoea (p<0.01). This is the first
reported outbreak of cryptosporidiosis associated with an animal nursery in Australia. The
outbreak demonstrates the importance of infection control policies and hygiene measures in the
animal nursery setting. Commun Dis Intell 2003;27:244–249.
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Methods

Cases notified to the department from 
22 October 2001 were considered part of the
outbreak investigation. Investigation reports for
cases prior to 22 October 2001 were reviewed
and the cases were not considered to be part of
the outbreak. A standard hypothesis-generating
q u e s t i o n n a i re was used. The questionnaire
contained information on basic demographics,
symptoms, and exposure to potential risk
factors. Information on contacts, household
members and others that may have been ill at
the same time was also sought. Staff from public
and environmental health and local council
environmental health officers administered the
questionnaire using telephone interviews.

Once the outbreak was identified, surveillance
was enhanced for diarrhoeal disease in the local
area by increasing the timeliness and reporting
of laboratory tests. General practitioners were
alerted to the outbreak and requested to lower
their threshold for the investigation of gastroin-
testinal illness.

The regional Environmental Health Off i c e r
investigated potential environmental sources for
the outbreak. Public health officers also made
inquiries with the government veterinary
laboratory about the incidence of diarrhoeal
disease in animals. 

Results

T h e re were 48 cases of cry p t o s p o r i d i o s i s
notified during the outbreak period, 22 October
to 24 November 2001. Laboratories serving the
northern part of Tasmania notified 98 per cent
(47/48) of these cases. Eighty-one per cent
(38/47) of these northern laboratory-confirmed
cases were interviewed. Seven cases were
unable to be contacted, and two were not
interviewed for other reasons.

The ages of case patients had a bimodal distri-
bution with peaks in children aged 1–9 years
and adults aged 20–34 years. Forty per cent of
cases were male. Cases were resident across
seven local council areas, with the majority of
cases resident within the Greater Launceston
Statistical Subdivision. The symptoms most
f requently re p o rted were: diarrhoea (94%),
vomiting (88%), abdominal cramps (69%), and
nausea (65%). Eleven per cent (4/38) of cases
were hospitalised. The duration of symptoms
was difficult to determine as most cases were
still symptomatic when interviewed.

The reported date of onset of symptoms for two
cases was greater than three months prior to
collection of the faecal specimen and therefore
these cases were not included in analyses of
potential exposures. The epidemic curv e
(Figure 2) depicts the distribution of cases by
onset date during the outbreak period. 

Figure 2. Cases of cryptosporidiosis among
persons living in northern Tasmania, 14 October
to 21 November 2001, by date of onset of patient’s
symptoms

The shape of the epidemic curve suggested
that cases separated into two subgroups: cases
within an initial wave, and cases in a second
wave. As the route of infection may have differed
for the two sub-groups, the prevalence of risk
factors was described for each sub-gro u p
(Table 1). 
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Cases in first wave Cases in second wave 
(n=19) (n=17)

n % n %

Male 6 32 10 59

Attended childcare centre 3 16 3 18

Overseas travel 0 0 1 6

Contact with pets 15 79 14 93

Attendance at agricultural show A 16 84 13 76

Attendance at the agricultural show on 15 79 13 76
11 October 2001

Contact with animals in the animal nursery 14 74 13 76
(at the agricultural show)

Contact with animals on a farm 4 21 4 24

Untreated water consumed 1 5 1 6

Swimming at pool A 4 21 3 18

Contact with an ill person prior to illness 0 0 12 71

Table 1. Prevalence of risk factors for infection in cases of cryptosporidiosis among persons living in
northern Tasmania, 14 October to 21 November 2001, by date of onset of patient’s symptoms 

The shape of the epidemic curve and the
prevalence of risk factors were consistent with
an initial point source infection followed by
secondary transmission. 

The time period for the initial wave was 12 days
(equivalent to the incubation period for
cryptosporidiosis), commencing on the opening
date for the agricultural show. Eighty-four per
cent of cases in the initial wave (16/19) attended
the local agricultural show. Of those who
attended the show, 88 per cent (14/16) also
reported attending the animal nursery at the
show with most cases re p o rting that they
touched the animals. 

While a similar proportion of cases in the second
wave attended the agricultural show, secondary
transmission was the probable route of infection.
Cases in the second wave were significantly
more likely to have had contact with someone
else who was ill compared with cases in the
initial wave (p<0.01). All cases re p o rting a
family member ill prior to their own illness were
in the second wave of cases. 

Cases who reported that other family members
were also ill also reported that 80 per cent of
these ill family members attended the
agricultural show with the case. Typically, cases
report family groups attended the agricultural
show with one member contacting
c ryptosporidiosis (either confirmed or un-
c o n f i rmed) and transmitting the infection to
other family members.

It is also possible to interpret the epidemic curve
as a point source infection followed by an
extended tail, which is plausible if these later
cases were considered to have a longer than
usual incubation period of 14–28 days, rather
than the expected 1–12 days. There was no
difference in the age distribution of cases in the
two waves.

The number of confirmed cases in the latter part
of the outbreak may have been influenced by
enhanced surveillance and lower testing
thresholds.
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Overall, 81 per cent (29/36) of all cases had
attended the local agricultural show, and 75 per
cent (27/36) of cases had contact with animals
at the animal nursery. Four cases re p o rt e d
attending swimming lessons at a single venue
prior to becoming ill, with one case reporting
attendance after the onset of illness. The five
children that attended child care went to four
different child-care centres. In this outbreak,
drinking water or contact with recreational water
was not likely to be the source of infection as
these exposures did not account for a high
proportion of cases.

Public health response

Investigation of the animal nursery

The three-day agricultural show had ended by
the time the investigation commenced. The
regional Environmental Health Off i c e r
interviewed organisers of the agricultural show
and reported that animals were obtained from
various sources within the community and
included goats, lambs, sheep, calves, pet rats,
dog and puppies, rabbits, chickens, some
poultry and native animals. All animals remained
in the animal nursery for the duration of the show
except for some pet rabbits. An org a n i s e r
indicated that some of the calves showed
symptoms of diarrhoea, but could not provide
information on the date or duration of symptoms.
Toilet facilities and hand basins were provided
nearby for attendees of the agricultural show.

Swimming pools

Four cases re p o rted attending swimming
lessons at one swimming pool and one case
reported swimming after the onset of symptoms.
This swimming pool was widely used for learn-
to-swim and toddler classes. As a precautionary
m e a s u re, the local council advised the
swimming pool to hyper-chlorinate and
backwash the filters. During the outbreak, there
was no evidence of further spread of
C ry p t o s p o r i d i u m infection through swimming
pool usage. 

Veterinary investigations

As the agricultural show had ended prior to the
investigation, animal faecal samples were not
collected. Thus no specific animal could be
m i c robiologically linked with the outbre a k ,
however calves at the animal nursery were
reported as having diarrhoea. The government

veterinary laboratory also reported the presence
of Cryptosporidium in scours from cattle tested
at the time of the outbreak (personal communi-
cation, K Formiatti, veterinary microbiologist, Mt
Pleasant Laboratories, 9 November 2001). 

Communication

A newspaper article provided the community
with information on the outbreak and how to
avoid further transmission. The laboratories and
local council environmental health officers were
given a summary report at the conclusion of the
outbreak.

Following a review of the outbreak, a public
health advisory letter was sent to re l e v a n t
o rganisations such as the education
department, agricultural show societies, and
wildlife parks for further dissemination. The
advice given was based on the most recently
published Centers for Disease Control and
P revention Recommendations: Farm Animal
Contact, September 2001.9

Discussion

This article reports on a localised outbreak of
c ryptosporidiosis associated with an animal
n u r s e ry at an agricultural show. While
cryptosporidiosis has been linked to farm visits
by children elsewhere ,1 0 , 1 1 this is the first
re p o rted outbreak of cryptosporidiosis in
Australia in which an animal nursery in the
agricultural show setting has been implicated. 

The show was held over a three-day period,
however all but one case reported attending the
show on the first day. No ruminants were
removed from the animal nursery during the
three-day event, but the spoilt hay was removed
each day. It is feasible that the mode of
transmission was infected faeces in the hay.

This investigation was limited to laboratory
confirmed cases, however it is expected that
many more were ill as evidenced by 42 per cent
of interviewed cases reporting other household
members ill with similar symptoms. Many of the
cases reported later in this outbreak could be
attributed to person-to-person transmission as
reflected in the epidemic curve and exposure
histories.

Among cases occurring over the outbre a k
period, the other principal source of infection
reported was exposure to scouring calves in the
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farm setting. Two of the three cases who did not
attend the show reported exposure to scouring
calves at home. Additionally, a review of seven
cases notified to public and enviro n m e n t a l
health staff prior to the outbreak indicated that
four of these cases were exposed to cattle prior
to illness.

In future outbreaks of cryptosporidiosis, 
the genotyping of Cryptosporidium could be
used to confirm epidemiological findings.
Cryptosporidium parvum is the most commonly
identified etiologic agent of human
cryptosporidiosis and can be divided into two
distinct sub-populations: genotype 1, found
almost exclusively in humans, and genotype 2
which is found in both ruminants and humans.12

In this outbreak we did not determine the
species or genotype of Cryptosporidium present.
Clearly such typing would have helped in the
identification of the pathway to Cryptosporidium
infection.

In springtime, agricultural shows are very much
a part of the fabric of regional Australia. In this
outbreak, close contact with young animals in
an animal nursery at an agricultural show was
linked to cryptosporidiosis. This finding
highlights the infectious hazard posed by
contact with animals in this setting and brings to
our attention the potential for other more
d a n g e rous infections to be acquire d .
E l s e w h e re, outbreaks of Shiga-like toxin
producing Escherichia coli O157 infection have
been reported in the animal nursery setting.13,14

It is important that both staff and visitors are
educated about the risks associated with animal
contact and are alerted to the simple
precautions that can prevent the transmission of
infections. These include the mandatory
p rovision of dedicated hand-washing or
disinfecting facilities, obvious and prominent
warning signage and the separation of animal
contact from food sale and eating areas. 

The South Australian Department of Human
S e rvices has pre p a red compre h e n s i v e
guidelines for infection control for petting zoos
which could provide a useful model for national
guidelines.15
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Abstract
In a study of faeces from 475 slaughter-age cattle and sheep from 19 herds or flocks,
Campylobacter species (C. jejuni and C. coli) were cultured from all production systems studied
and from 73.7 per cent (14/19) of herds or flocks.Within individual properties there was a higher
prevalence in cattle than in sheep, with Campylobacter being most commonly isolated from
feedlot cattle. The median prevalences and ranges were: for dairy cattle, six per cent (0–24%),
feedlot beef cattle, 58 per cent (12–92%) pasture beef cattle, two per cent (0–52%), mutton sheep,
0 per cent (0–4%) and prime lambs eight per cent. Listeria ivanovii was cultured from one dairy
cow but Yersinia enterocolitica was not cultured from any animal. Campylobacter is the leading
bacterial causative agent of acute diarrhoea in humans in many industrialised countries. While
the role of cattle and sheep in producing human campylobacteriosis either directly or via
contaminated food, remains to be epidemiologically clarified, this study suggests that the
production system, particularly for cattle, may be an important consideration. Commun Dis Intell
2003;27:249–257.
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