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The incidence of Ross River virus disease in 
South Australia, 1992 to 2003

Christopher M Horwood,1 Peng Bi2

Abstract
Ross River virus (RRV) disease is the most frequently notifi ed arboviral disease in Australia, and the 
burden of this disease to Australian society is signifi cant. We have studied the incidence of RRV disease 
between 1992 and 2003 in South Australia. Our fi ndings suggest that the incidence of the disease in 
South Australia over the study period was relatively stable. There were four epidemics in the study 
period, with the majority of cases acquired from regions along the River Murray. There was some evi-
dence of spread of the disease to regions in which activity of RRV had not been previously recognised, 
such as the Mid-North and the South-East. In terms of disease distribution amongst the population, it 
was found that the highest rates occurred in the 30–49 year age range. There was no signifi cant differ-
ence in disease rates between males and females. In order to facilitate further research into RRV disease 
transmission, we recommend that the suspected region of acquisition be a mandatory component of the 
national notifi cation dataset. Commun Dis Intell 2005;29:291–296.

Keywords: Ross River virus disease, South Australia, epidemiology

Introduction

Ross River virus (RRV) causes a non-fatal disease 
in humans, and it has been estimated that between 
70 and 90 per cent of people infected with RRV 
have either mild symptoms or no symptoms at all.1,2 
The typical features of RRV disease are joint pain 
and swelling (mainly in the extremities), lethargy, 
myalgia, rash (involving the trunk and limbs), fever, 
headache and depression.3–6 With thousands of 
cases occurring in Australia each year, the burden 
of this disease to Australian society is signifi cant; for 
example, it has been estimated that the direct and 
indirect health costs are in the tens of millions of dol-
lars per year, and this is without taking into account 
the signifi cant but intangible costs of the pain and 
suffering of the individual cases.3,7–9

RRV disease is the most common arboviral disease 
in Australia, and the virus has been isolated from 
more than 40 species of mosquito. Being a mos-
quito-borne disease, the distribution of RRV disease 
is closely tied to environmental conditions, as the 
availability of habitat and factors such as rainfall 
and temperature have a large infl uence on mosquito 
populations. The disease is endemic in the tropical 
regions of Australia, where the climate is conducive 
to mosquito breeding during the wet season. In the 
more temperate southern regions of Australia, the 
disease occurs relatively infrequently outside of 
epidemics.

In South Australia, the fi rst reported epidemic 
occurred in 1956, when approximately 200 cases 
were reported from regions along the River 
Murray.10,11 The disease has been notifi able in South 
Australia since 1980.5

The purpose of this study was to describe the 
incid ence and distribution of RRV disease in South 
Australia for the period July 1992 to June 2003, 
and so extend the work done by Mudge, Cameron, 
Weinstein and others, whose descriptions of RRV 
disease in South Australia cover the period from 
its fi rst detection in 1956 up to the summer of 
1992/93.5,12,13

Methods

Data regarding notifi ed cases of RRV disease 
for the study period were sourced from both the 
Australian Government and South Australian health 
departments (see acknowledgements). Data were 
obtained at the national level so that disease rates in 
South Australia could be compared with other parts 
of Australia. This national dataset consisted of the 
age and sex of the cases, as well as the Statistical 
Local Area (SLA) of their residence and the date of 
onset of symptoms. In addition to these fi elds, the 
South Australian dataset recorded the SLA where 
the infection was thought to have been acquired, 
as recorded on the form completed by the notifying 
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medical practitioner. For cases where this suspected 
region of acquisition had not been recorded, the 
place of residence was used as a substitute.

The analytical approach applied to these data was 
the traditional epidemiological method of classifying 
and comparing cases by time, person and place. 
Disease rates were derived from 2001 census 
data (SLA residential populations by age and sex) 
obtained from the Australian Bureau of Statistics. 
Electronic maps were produced using a computer 
software tool (‘Csmart’) developed by the South 
Australian Department of Health.

Results

There were 2,294 notifi cations of RRV disease to the 
South Australian health department during the study 
period (Figure 1), with the median annual rate being 
3.8 cases per 100,000 population (Figure 2); these 
were considered confi rmed cases on the basis that 
there was either a fourfold or greater change in serum 
antibody titres between acute and convalescent-
phase serum specimens or there was demonstration 
of specifi c IgM antibodies in cerebrospinal fl uid (CSF) 
or acute-phase serum or there was isolation of the 
virus from blood, CSF or tissue specimens.

Temporal distribution

Figure 1 highlights the four epidemics that occurred 
during the study period, which accounted for almost 
90 per cent of the cases during the study period. The 
1992/93 epidemic, with over 800 notifi cations, was 
the largest epidemic in South Australia on record.10,11 
Epidemics followed in 1996/97, with over 650 cases 
notifi ed, and in 1999/00 and 2000/01, with more 
than 250 cases notifi ed in each. These data suggest 
a general pattern of epidemics in South Australia 
every three to four years, and that over the study 
period the epidemics became smaller in terms of the 
number of notifi ed cases.

The peak months for the fi rst three epidemics were 
February and March. For the 2000/01 epidemic 
however, the peak period was between November 
and February (Figure 1). Across the entire study 
period, over half the cases occurred in February 
and March, and almost 80 per cent occurred in the 
months January to April.

Age and sex distribution

Figure 3 shows the age-specifi c rates for each of 
the four epidemic years. In each of these epidem-
ics the rates in young children, teenagers and 
people aged over 70 years were relatively low, 
and the highest rates consistently occurred in the 
30–49 years age range. For Australia for the study 
period, the highest annual rates also occurred in 
the 30–39 years (38 cases per 100,000 population) 
and the 40–49 years (37 cases per 100,000 popu-
lation) age ranges.

Figure 1. Ross River virus notifi cations per 
month, South Australia, July 1992 to June 2003
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Figure 2. Ross River virus notifi cations per 
100,000 per year, South Australia, July 1992 to 
June 2003
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Figure 3. Ross River virus age-specifi c rates 
per 100,000 per epidemic year, South Australia, 
July 1992 to June 2003
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The male to female ratio for the study period was 
1.1:1, which was consistent with an underlying ratio 
of 1 (χ2 = 2.26, df = 1, p > 0.1) and with the ratio for 
Australia for the same period (1:1).

There was no signifi cant difference in the male:
female ratio across age groups (Figure 4). The age 
group with the male to female ratio furthest from 
one was children aged less than ten years; this age 
group had a ratio of 1.7:1, but this value was based 
on only 16 cases.

Geographical distribution

Of the 2,294 South Australian notifi cations, 208 had 
a suspected region of acquisition outside of South 
Australia, and another 32 had neither a region of 
acquisition nor a place of residence recorded. Of the 
remaining 2,054 cases, 538 cases had no region of 
acquisition recorded and a further 155 cases had 
region of acquisition recorded as ‘indeterminate’ 
(e.g. ‘Riverlands (indeterminate)’, ‘Far north (inde-
terminate)’). For these 693 cases (34% of 2,054), 
the region of acquisition was set to the place of 
residence. For the 1,569 cases where the region of 
acquisition had been recorded, the region of acqui-
sition differed from the region of residence in 647 
(41%) cases.

The regions of acquisition most commonly reported 
were the Riverland (730 cases) and the Murray 
Mallee (321 cases). The next most prominent 
regions were the Eyre Peninsula, Adelaide, the Far 
North and the Flinders Ranges, with 151, 143, 127 
and 117 cases respectively (see Figure 5).

Figure 4. Ratio of males to females, South 
Australia, 1992 to 2003, by age group
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Figure 5. Distribution of Ross River virus cases, South Australia, July 1992 to June 2003, by 
suspected region of acquisition
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Regions along the River Murray were major foci of 
RRV disease in each of the four epidemic years. 
In 1992/93, there was also signifi cant activity (at 
least 10 cases) in coastal regions such as Whyalla, 
the Lower Yorke Peninsula and the Lower Eyre 
Peninsula. In 1996/97, the activity tended to be fur-
ther north, with no cases in either the Lower Yorke 
Peninsula or the Lower Eyre Peninsula. In 1999/00, 
activity again tended to be further north, with few 
cases in the south and again, no cases in either the 
Lower Yorke Peninsula or the Lower Eyre Peninsula. 
However, the following year, there were few cases 
in the northern part of South Australia, many more 
cases in the southern part, and cases re-appeared 
in the Yorke Peninsula and the Eyre Peninsula.

Over the study period, cases were acquired from 
every region in rural South Australia. Compared to 
the 1992/93 epidemic, the proportion of cases in the 
Riverland and Murray Mallee regions post-1992/93 
dropped from 56 per cent to 42 per cent; in contrast, 
there was a greater proportion of cases post-1992/93 
arising from the Eyre Peninsula, the Flinders Ranges 
and the Far North (Table).

Discussion

There were three epidemics of RRV disease in 
South Australia in the decade following the record-
level outbreak of 1992/93. The mean number of 
notifi cations for these three epidemics was over 
400 cases per year, compared to over 800 cases 
in 1992/93. For the seven non-epidemic years, the 
average number of cases was less than 40 per 
year. While the study period was relatively short, the 
notifi cation data suggest that the incidence of RRV 
disease in South Australia is not rising. This may not 
be the case for other parts of Australia, as a number 
of authors have recently stated that the incidence of 
RRV disease in Australia is increasing.3,14

The number of notifi ed cases is generally considered 
an under-estimate of the true incidence of RRV dis-
ease, i.e. the notifi cation fraction is less than one.8 The 
fraction itself is very diffi cult to precisely estimate, but 
some researchers have estimated it to be less than 
50 per cent.15 It is therefore always diffi cult to mean-
ingfully interpret incidence rates which are derived 
from notifi cation data. Furthermore, the national 
notifi cation dataset for RRV disease only covers the 
period since 1991, and so the time-frame of available 
data may not be suffi cient to reveal underlying trends. 
Prior to 1991, the methods for diagnosis and report-
ing of RRV disease were less standardised, and so 
meaningful comparisons would be diffi cult to make.8

Selden and Cameron concluded that in the 1992/93 
South Australian epidemic the virus was being 
acquired in regions well away from the traditional 
areas along the River Murray, suggesting that the 

virus was spreading to regions in which activity of RRV 
had not been previously recognised.5 The data in this 
study also suggest that RRV disease has spread into 
more regions of South Australia over the study period, 
particularly the northern parts of South Australia.

Of the 68 rural and 56 metropolitan SLAs in South 
Australia, 53 and 34 of them, respectively, reported 
cases during the epidemic of 1992/93. Four rural 
SLAs reported cases for the fi rst time in the epidemic 
of 1996/97 and four more SLAs reported cases 
for the fi rst time during the following three years. 
Of these eight SLAs, three were in the south around 
Mount Gambier and three were around Port Pirie in 
the mid-north. Such a fi nding might be due not only 
to spread of the virus, but also the result of increased 
awareness and recognition by medical practition-
ers, improved laboratory diagnostic methods, and 
increased encroachment by humans into areas con-
ducive to mosquito breeding, such as wetlands.7

In order to study the spread of the virus, it is important 
that the suspected region of acquisition be collected 
for all cases. One of the limitations of the national 
dataset is that the suspected region of acquisition 
is not routinely collected, and so studies which have 
utilised these data have generally been required to 
use the place of residence as a proxy for the region 
of acquisition. Such approximations may not be 
very problematic in the endemic, northern regions 
of Australia, where the region of acquisition is often 
likely to be the same as the place of residence, 

Table. Percentage of Ross River virus cases, 
South Australia, 1992/93 and post-1992/93, by 
suspected region of acquisition

Region 1992/93 1993/94 to 
2002/03

Riverland 37 30
Murray Mallee 19 12
Adelaide 12 11
Far North 1 9
Lincoln 5 8
Flinders Ranges 3 7
Whyalla 2 4
Pirie 4 3
Lower South East 1 3
Fleurieu 5 3
West Coast 1 2
Upper South East 3 2
Lower North 3 2
Barossa 2 1
Yorke 3 1
Kangaroo Island 0 1
Onkaparinga 1 0
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but may be more problematic for a region such as 
South Australia, where most of the population lives 
in metropolitan Adelaide where the disease is not 
endemic, and so for many cases the disease is 
acquired as a result of travel to an endemic region. 
It is therefore recommended that the routine collec-
tion of suspected region of acquisition be carried out 
in all Australian states and territories, and that this 
information then also be recorded at the national 
level. More precise and complete data regarding 
the suspected region of acquisition will enable 
researchers to better understand the geographical 
distribution of RRV disease.

Epidemics occurred approximately every three to 
four years, with a large proportion of cases occurring 
along the River Murray. The distribution of cases away 
from the River Murray varied in each epidemic, with 
two epidemics affecting mainly the northern parts of 
South Australia, and the other two affecting the south-
ern regions. The size of the epidemics, in terms of the 
number of notifi ed cases, decreased over the study 
period. This reduction may refl ect, at least in part, 
increasing levels of immunity in the South Australian 
population, particularly in endemic regions along the 
River Murray. While it is generally considered that 
RRV infection confers lifelong immunity, immunity to 
RRV is not well understood. A general practitioner 
in Berri (one of the major towns in the Riverland), 
noted that some patients reported symptoms of RRV 
disease during epidemics in both 1971 and 1974, 
suggesting that infection with RRV may lead to only 
partial immunity in some people.16,17

This study showed that the age and sex distribu-
tion of RRV disease in South Australia during the 
study period was similar to that for Australia as a 
whole. It appears to be a disease primarily of young 
to middle-aged adults (30–50 years), and the male 
to female ratio is essentially one to one. The rela-
tively low rates of disease in children and teenagers 
are thought to be due to a combination of reduced 
exposure to mosquitoes and a tendency for children 
to experience either sub-clinical or mild infections. 
The relatively low rates in those aged 70 or over are 
thought to be due to a combination of reduced expo-
sure to mosquitoes and increased immunity due to 
previous infection.16

Much remains to be learnt about the incidence and 
distribution of RRV disease across Australia. More 
detailed data collection, particularly with regard to 
the suspected region of acquisition, will assist in the 
development of interventions aimed at reducing the 
impact of this signifi cant public health issue.
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Short report

Aedes (Stegomyia) albopictus – a dengue 
threat for southern Australia?

Richard C Russell,1 Craig R Williams,2 Robert W Sutherst,3 Scott A Ritchie4

Abstract
Aedes albopictus, the so-called ‘Asian tiger mosquito,’ which has invaded areas of the Pacifi c, the 
Americas, Africa and Europe, and been intercepted in various Australian seaports in recent years, has 
now become established on a number of Torres Strait islands in northern Queensland and threatens to 
invade mainland Australia. As well as being a significant pest with day-biting tendencies, Ae. albopictus 
is a vector of dengue viruses and is capable of transmitting a number of other arboviruses. The species 
colonises domestic and peri-domestic containers, and can establish in temperate areas with cold winters. 
According to predictions made using the CSIRO climate matching software CLIMEX,® Ae. albopictus 
could become established elsewhere in Australia, including southern Australia, and lead to these areas 
becoming receptive to dengue infections—a condition that currently does not exist because the vector 
Aedes aegypti is confi ned to Queensland and no species in southern Australia is known to be capable of 
transmitting dengue. Commun Dis Intell 2005;29:296–298.

Keywords: dengue, Aedes albopictus, Australia, Torres Strait

Aedes albopictus, the so-called ‘Asian tiger mosquito’, 
is indigenous to South East Asia and some islands of
the western Pacifi c and Indian Ocean, but in recent
decades has invaded and become established in the 
eastern Pacifi c, North and South America, Africa,
Europe and the Middle East. Australia has been at
risk of invasion as well; between 1997 and 2005 
there were at least 28 interceptions of Ae. albopictus 
by the Australian Quarantine Inspection Service and
other authorities at Australian international seaports
(including Darwin, Cairns, Townsville, Brisbane, Syd-
ney and Melbourne), but diligent surveillance and 
border control activities have prevented its introduc-
tion to, and establishment on, mainland Australia.

The species has been known to be in mainland 
Papua New Guinea1 and its southern island of Daru2

for some years, thus posing a threat to the Torres 

Strait islands and to mainland Australia through the 
frequent sea and air travel that occurs in the region, 
but until 2005 no Ae. albopictus activity had been 
detected in the Australian region. However, in April 
2005, mosquito collections on Yorke Island in the 
eastern Torres Strait were found to include adults of 
Ae. albopictus, although the species had not been 
recorded on that island in a 2001 survey, or on any 
other island during surveys associated with dengue 
activity in the Torres Strait in recent years. Following 
the Yorke Island discovery, a delimiting survey dur-
ing April/May 2005 to determine the geographic 
extent of the infestation in the region revealed the 
species was established on 10 of the 17 inhabited 
islands in the Torres Strait but not in any of fi ve com-
munities surveyed on the adjacent mainland (Cape 
York Peninsula) of Australia.
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