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We estimated the incidence of gastroenteritis in 16 Australian long-
term care facilities. During 12 months’ surveillance, 245 (96%) of
254 episodes of gastroenteritis among long-term care residents were
associated with 17 outbreaks in 11 facilities. Incidence in long-term
care residents was 0.64 episodes per 1,000 bed-days (95% confidence
interval, 0.29–1.42).
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In Australia during 2007, outbreaks of gastroenteritis affecting
long-term care facility (LTCF) residents accounted for 1,010
(54%) of 1,882 gastroenteritis outbreaks reported nation-
wide.1 LTCFs may experience gastroenteritis outbreaks caused
by such infectious agents as Clostridium difficile, Clostridium
perfringens, noroviruses, rotaviruses, and Salmonella.2,3 De-
spite the frequency of outbreaks, little is known about the
incidence of gastroenteritis in LTCFs. Internationally, the bur-
den of gastroenteritis in LTCF residents is 0.04–1.9 episodes
per 1,000 resident-days.4,5 The variation in incidence in pub-
lished studies is probably due to differing definitions of gas-
troenteritis and varying intensity of surveillance. To assess the
burden of gastroenteritis in LTCFs, we studied residents and
staff of 16 facilities owned by a single company in New South
Wales, Australia, during the period from October 25, 2007,
through October 31, 2008.
methods

Study nurses made weekly telephone calls to directors of nurs-
ing or facility managers to ascertain cases of gastroenteritis
among residents and staff. LTCF staff members recorded the
onset and cessation of illness, symptoms, and outcomes. An
episode of gastroenteritis was defined as at least 3 loose stools
that were different from normal bowel habits during a 24-
hour period, was considered infectious, and was separated
from another episode of gastroenteritis by at least 48 hours.

To calculate incidence, we divided the number of episodes
of gastroenteritis in long-term care (LTC) residents and as-
sisted living area (ALA) residents (ALA residents required
only partial assistance with activities of daily living) in each
facility by the number of occupied bed-days. We estimated

the mean incidence for all facilities and calculated 95% con-
fidence intervals (CIs) assuming a negative binomial distri-
bution and using robust variance estimation to account for
possible correlation in the data according to LTCF.

We defined an outbreak as at least 2 persons in a facility
becoming ill within 72 hours of each other. The etiology of
outbreaks was attributed to a specific pathogen when at least
1 fecal test was positive for a recognized pathogen. Episodes
that were not part of defined outbreaks were considered
sporadic.

Data analysis was performed using Stata, version 10.1 (Sta-
taCorp). Institutional ethics committees approved the study,
and there was no attempt to influence treatment or testing
practices of physicians. Facilities experiencing outbreaks of
gastroenteritis were reminded of their legal obligations to
notify public health authorities.

results

During the 12 months of surveillance, there were a total of
567,894 bed-days under surveillance (Table 1), including
125,156 bed-days in ALAs. In total, 346 (84%) of 411 reported
episodes met the case definition. Two hundred fifty-four ep-
isodes occurred among LTC residents living in 12 (75%) of
16 facilities, compared with 22 episodes reported among ALA
residents living in 2 (29%) of 7 facilities (Table 1). The mean
age of LTC resident case patients was 84.5 (95% CI, 83.2–
85.7), and 176 (69%) of 254 were women. The mean age of
ALA resident case patients was 84.8 (95% CI, 83.1–86.6), and
15 (68%) of 22 were women.

The mean facility incidence of gastroenteritis episodes in
LTC residents during surveillance was 0.64 episodes per 1,000
bed-days (95% CI, 0.29–1.42). Among ALA residents, the
mean facility incidence was 0.15 episodes per 1,000 bed-days
(95% CI, 0.03–0.77). There were 70 episodes of gastroenteritis
reported among staff, equating to a mean facility rate of 0.05
episodes of gastroenteritis per person per year.

During the surveillance period, there were 17 outbreaks in
11 different facilities. The median size of outbreaks was 5
persons (range, 2–72 persons), and 9 (53%) of 17 outbreaks
occurred in winter. During the surveillance period, 325 (94%)
of 346 episodes of gastroenteritis were associated with an
outbreak (Figure 1), including 245 (96%) of 254 episodes
among LTC residents, 19 (86%) of 22 episodes among ALA
residents, and 61 (87%) of 70 episodes among staff. Gastro-
enteritis episodes in LTC residents were more likely to be
associated with an outbreak than were episodes in staff (rel-
ative risk, 1.1 [95% CI, 1.0–1.2]), but there was no significant
difference between LTC residents and ALA residents in the
proportion of episodes that were associated with an outbreak
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table 1. Episodes of Gastroenteritis Meeting Case Definition in Long-Term Care (LTC) Residents, Assisted Living
Area (ALA) Residents, and Staff of 16 Long-Term Care Facilities in New South Wales, Australia, 2007–2008

Facility

LTC residents ALA residents

Staff
episodes

Total
episodesEpisodes Bed-days

Incidence,
episodes per

1,000 bed-days Episodes Bed-days

Incidence,
episodes per

1,000 bed-days

A 0 23,544 0 … … … 1 1
B 68 34,838 2.0 0 22,703 0 39 107
C 4 34,930 0.11 … … … 0 4
D 2 31,393 0.06 … … … 0 2
E 12 21,694 0.55 … … … 9 21
F 90 24,220 3.7 18 20,117 0.89 0 108
G 6 28,234 0.21 … … … 1 7
H 0 29,374 0 0 12,373 0 1 1
I 5 36,757 0.14 0 17,489 0 1 6
J 0 29,310 0 4 22,052 0.18 1 5
K 8 29,729 0.27 … … … 1 9
L 5 25,304 0.20 … … … 1 6
M 1 36,119 0.03 … … … 0 1
N 21 11,729 1.8 0 17,744 0 6 27
O 0 20,371 0 0 12,678 0 1 1
P 32 25,192 1.3 … … … 8 40
Total 254 442,738 …a 22 125,156 …a 70 346
a Incidence is calculated for LTC residents and ALA residents in individual facilities only.

(relative risk, 1.1 [95% CI, 0.9–1.3]). In total, 66 fecal spec-
imens were collected during the surveillance period, all of
which were obtained during outbreaks. The etiology was
known for 8 (47%) of 17 outbreaks: norovirus affected 185
people during 6 outbreaks, and C. perfringens affected 77
people during 2 outbreaks.

discussion

Our study suggests that Australian LTCF residents can expect
to experience gastroenteritis once every 5 years, which is less
frequent than for people aged at least 65 years living in the
community.6 Our mean estimate of gastroenteritis incidence
was based on variation observed in 16 different facilities, some
of which had higher incidence than surveillance studies re-
ported in the literature.4,7 The high incidence in some facilities
was due to the occurrence of multiple outbreaks during sur-
veillance. This emphasizes the importance of training LTCF
staff in infection control and outbreak management, because
facilities may experience outbreaks every 1–2 years.8

In our study, sporadic gastroenteritis was rare, although
our data collection may have been biased to detect outbreak-
associated cases because of the requirement for facilities to
notify authorities of outbreaks. However, our estimated in-
cidence of gastroenteritis was comparable to those of other
investigators,9 and it was unlikely that we missed large num-
bers of sporadic cases that would reduce the proportion of
outbreak-associated disease. Supposing we had missed 80%
of sporadic cases in study facilities, the rate of sporadic gas-

troenteritis in residents would only be 0.1 episodes per 1,000
bed-days, which represents only a small proportion of the
burden of infectious gastrointestinal illness. We used a sen-
sitive definition for an outbreak that was commonly used in
Australia. The use of this definition may have inflated the
proportion of disease that was associated with an outbreak,
although most outbreaks consisted of several epidemiologi-
cally related cases.

An important finding from this study was that not all
outbreaks were due to norovirus. Two large outbreaks were
confirmed as C. perfringens intoxication, and there were also
outbreaks of unknown etiology that were suspected to be due
to this pathogen. It was surprising that C. difficile was not
detected during the study, although we did not ascertain
whether stool samples were tested for this pathogen. During
outbreaks, investigators should identify etiological agents
causing gastroenteritis in LTCF residents, because different
management strategies are required for different pathogens.1

We believe that cases in ALA residents and staff were less
likely to be reported than cases in LTC residents, although
we were unable to validate surveillance of these groups in
the facilities. Our methods were similar to those of other
published studies,9 and we do not believe that any systematic
bias was introduced. If staff members were away from work
for while ill and for 2 days after cessation of symptoms to
minimize spread, it would equate to 372 days of work lost
annually in these 16 facilities.

We used a simple definition of gastroenteritis used pre-
viously in community-based studies of gastroenteritis and
studies in LTCFs.6,10 We excluded 65 (16%) of 411 reported
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figure 1. Sporadic and outbreak-associated cases of gastroenteritis in 16 Australian long-term care facilities, according to week of
surveillance, during the period from October 25, 2007, through October 31, 2008.

cases, because they did not meet the case definition as a result
of mild illness or lack of diarrhea. We may have inadvertently
included some cases of disease due to C. perfringens that did
not meet the case definition, because some episodes during
these outbreaks were mild but details were not recorded (J.
Musto, MPH, NSW Health, verbal communication, May 1,
2009). However, misclassification would not have a substan-
tial effect on calculation of incidence, and cases truly rep-
resented outbreak-associated gastroenteritis.

This study highlighted the burden that outbreak-associated
gastroenteritis places on LTCFs and residents. It is important
to note that the study findings we report may be specific to
Australia. Future surveillance studies of the incidence of gas-
troenteritis in LTCF residents should incorporate an extensive
work-up of stool specimens that includes norovirus, C. per-
fringens, and C. difficile.
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