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Abstract 

This report will describe the full range of non- 
intentional injury hospitalisations that result from 
water-related activities in the Northern Territory 
from 1999-2008. There were 896 water related 
hospital admissions, 636 (71%) in males and 260 
(29%) in females. Aboriginal people comprised 
29.4%(263) of all admissions. The age 
standardised rate for all people over the 10 year 
period was 42.3 admissions per 100,000 
population. The mean age of all persons admitted 
was 28.1 years. The number of hospitalisations 
increased substantially between 1999 and 2003 
and since then, has been more or less stable at 
about 110 per year. The most common type of 
injury was an open wound followed by fracture/
dislocations, contact with venomous animals and 
drowning and nonfatal submersion. This is the 
first Australian study of which we are aware that 
describes the full range of water-related injury 
hospitalisations. 
 
Key words; Water-related injury, hospitalisation, 
non intentional. 

Introduction 

Recreational water activities are extremely popular 
in the Northern Territory (NT), particularly in the 
Top End, owing to its warm climate, extensive 
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coastline and abundance of fresh waterways. Boating 
and fishing are particularly popular activities and 
although good data is lacking, the Top End may have 
the highest rate of boat ownership in Australia. In 
contrast, swimming in natural waterways is less 
popular than it might be due to the presence of 
dangerous jellyfish and crocodiles. Nevertheless, rates 
of drowning deaths in the NT have generally been 
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above those in the rest of Australia, although 
deaths in young children have substantially 
declined since the advent of laws requiring 
private swimming pools to be fenced.1,2 
 
In general, reports of water-related injury focus 
mainly on drowning and nonfatal submersion 
events.1,2 There are relatively few which 
encompass the broader range of injuries which 
occur as a result of recreational and occupational 
water activities.3  In addition, the majority of 
published studies are case series or studies 
focussed on a particular activity with very few 
giving an overview of all injury and activity 
types. This report will describe the full range of 
non-intentional injury hospitalisations that result 
from water-related activities in the NT. 

Methods 

Data on hospital separations for injury for the 
calendar years 1999 to 2008 inclusive was 
extracted using the criteria of any S or T 
International Classification of Disease version 
10 (ICD10) code in the primary diagnosis field. 
This was then narrowed to only include the 
range S00 to T75 and T79 as per the definition 
of community injury used by the Australian 
Institute of Health and Welfare.4  
 
Codes in this range describe some injuries in a 
generic fashion (eg fractures or lacerations), 
while others are more specific to water (eg 
drowning or toxic effects of contact with a 
jellyfish). Indications that a hospitalisation is 
water related are generally to be found in 
secondary diagnostic fields. Therefore, 
hospitalisations with ICD10 codes in other 
diagnostic fields were searched for according to 
the criteria in Table 1.  Intentional events such as 
those involving assaults or intentional self harm 
were excluded from this analysis.   
 
This report provides data on episodes of fatal 
and nonfatal drowning that resulted in admission 
to a NT public hospital.5 

 

The term drowning is often used to refer to the 
process of experiencing respiratory impairment 
from submersion/immersion in liquid. As such, 
drowning can have different outcomes: death, 
survival with lasting consequences of greater or 
lesser severity, survival with transient morbidity 
or survival with no detectable consequences.  

 
Nonfatal submersion can refer to survived 
episodes of respiratory impairment from 
submersion/immersion in liquid. It can also refer 
to episodes in which a person nearly, but not 
quite, experiences respiratory impairment from 
submersion/immersion in liquid (eg a person 
who experiences a cramp while swimming, but 

Table 1.  ICD 10 codes for selection of water-
related hospitalisations 

Injury codes (any diagnostic field) 

T75.1 Drowning and nonfatal submersion 

T63.0 Toxic effect of contact with sea 
snake venom 

T63.5 Toxic effect of contact with fish 

T63.6 Toxic effect of contact with other 
marine animals 

T70.3 Decompression sickness 

Activity codes (secondary diagnostic fields) 

U52-U54, 
U64.4, 
U64.5 

Activities related to boating and 
water sports and other water 
recreational activities 

External cause codes  (secondary diagnostic 
fields) 

V90-V94 Water transport accidents 

W16 Diving, jumping into water causing 
injury 

W56, W58 Contact with marine animals 

W65-W74 Accidental drowning and 
submersion 

X20.05 Contact with sea snake 

X26 Contact with venomous marine 
animals and plants 

X37 X38 Victim of cataclysmic storm or 
flood 

Y21 Drowning and submersion, 
undetermined intent 

Supplementary factors related to other causes  
(secondary diagnostic fields) 

Y92.32, 
Y92.80-83 

Place of occurrence of the injury 
involved a water source 
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manages to reach a shore, perhaps with 
assistance).  

Results 

There were 896 water-related hospital 
admissions, 636 (71%) in males and 260 (29%) 
in females. Aboriginal people comprised 29.4% 
of all admissions (263). See Table 2.  
 
The age standardised rate for all people over the 
10 year period was 42.3 admissions per 100,000 
population (95% CI 39.3 – 45.4) with a higher 
rate for non-Aboriginal people (43.9; 95%CI 
40.1 – 47.6) compared to Aboriginal people 
(35.2; 95% CI 30.4 - 40.1). 
 
The mean age of all persons admitted was 28.1 
years. The mean age of females admitted was 
25.5 years compared to males at 29.2 years. 
Aboriginal people were substantially younger 
than non-Aboriginal people admitted: 19.1 years 
versus 31.8 years. 
 
The number of hospitalisations increased 
substantially between 1999 and 2003 and since 
then has been more or less stable at about 110 
per year (Figure 1). The per capita rate has also 
been increasing with the age standardised rate of 
admission rising from 21.6 per 100,000 
population in 1999 to being consistently above 
45 per 100,000 since 2003 (Figure 2).  

Injury type 

Injury type was classified according to the 
principal diagnosis recorded. The most common 
type of injury was an open wound followed by 
fracture/dislocations, contact with venomous 
animals and drowning (Figure 3).  

Impact injuries 

The great majority of injuries 595/896 (66%) 
were the result of some type of impact on the 
person resulting in a wound, fracture, contusion, 
internal organ or head injury. There were some 
differences in the types of injury suffered by 
Aboriginal and non-Aboriginal people. Impact 
type injuries were more common in non-
Aboriginal people comprising 76% (482/633) of 
admissions compared to only 55% (118/263) in 
Aboriginal people (Chi squ 38.4, p<0.001). In 
contrast, Aboriginal people were more likely to 
be admitted as a result of the toxic effects of 
contact with animals. This was the cause of 33% 
of admissions for Aboriginal people but only 
6.5% in non-Aboriginal people (Chi squ 86.7, 
p<0.001). 

Drowning and nonfatal submersion 

There were 93 admissions for which the 
principal diagnosis was drowning and nonfatal 
submersion and a further 3 which had a different 
principle diagnosis but also a diagnosis of 
drowning and nonfatal submersion. One person 
subsequently died. Males accounted for 64% of 
admissions while 65% were non-Aboriginal 
people. There was no statistically significant 
difference between Aboriginal and non-
Aboriginal people in the proportions of all 
admissions that were for drowning and nonfatal 
submersion (Chi squ 1.31, P>0.05). 
 
The great majority of people admitted for this 
reason were children with a mean age of 10.2 
years.  Of the 96 persons admitted, 84 were 10 
years of age or younger with 71 being less than 6 
years old. The mean age for Aboriginal people 
was 8.3 years compared to non-Aboriginal 
people at 11.2 years. 
 
For nearly half (42/96) of all drowning and 
nonfatal submersion admissions, the event took 
place somewhere in the person’s home. In 36 
instances the place of occurrence was not known 
or not recorded. The majority of events took 
place in a swimming pool (Figure 4). More often 
a swimming pool was the place of occurrence 
for non-Aboriginal people and a natural body of 
water for Aboriginal people but the differences 
were not statistically significant in either case.  

Table 2. NT Water-related injury hospitalisations 
1999-2008 by Gender and Indigenous 
status 

  Aboriginal Non-Aboriginal Total 

Male 158 478 636 

Female 105 155 260 

Total 263 633 896 
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Figure 1. Water-related injury hospitalisations, 
NT 1999-2008 
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Figure 2. Water-related injury hospitalisations, 
age standardised rate NT 1999-2008 
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Contact with animals 

The NT has in its waters a broad range of 
potentially dangerous marine life which can 
cause injury: most famously the saltwater 
crocodile, the major box jellyfish (Chironex 
fleckeri) and other jellyfish species which cause 
the Irukandji syndrome. There were 285 
admissions to hospital which resulted from some 
type of contact with animals. The majority of 

cases were admitted to Royal Darwin Hospital 
(153) and Gove District Hospital (120) (Table 
3). Of these, in 119 the principal diagnosis was 
the toxic effects of contact with an animal.  
 
For the remaining 166 another type of injury (eg 
laceration) was the principal diagnosis but the 
cause was contact with an animal (Table 3).  
Aboriginal people accounted for 144 (50.5%) 
admissions due to contact with an animal. 

Figure 3.  Water-related hospital admissions by principal diagnosis type 
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Figure 4. Hospitalisations for drowning or nonfatal submersion: Place of occurrence 

Animal Total Hospital name 
Alice 

Springs 
Gove Katherine Royal Darwin 

Box jellyfish 15 0 8 0 7 

Irukandji syndrome 41 0 34 0 7 

Other jellyfish 9 0 7 0 2 

Stonefish 5 0 4 0 1 

Other marine venomous 51 0 35 1 15 

Sea snake 2 0 0 0 2 

Stingray 26 0 15 0 11 

Other fish 24 0 3 1 20 

Crocodile 17 0 2 0 15 

Other marine animal 60 0 8 4 48 

Non marine animal 35 3 4 3 25 

Total 285 3 120 9 153 

Table 3. Water-related hospital admissions due to contact with animals  

Activity during the injury 

The activity being engaged in when the injury 
was sustained was either unknown or not 
recorded in 585 (65%) cases. Fishing was the 
most common activity recorded followed by 
swimming. Work activities of various types led 
to 111 or 12% of admissions. 
 
Swimming was a more common activity for 
Aboriginal admissions accounting for 16.7% 
compared to only 4.1% of admissions for non-
Aboriginal people (Chi squ 41, p<0.001). On the 
other hand, all injuries resulting from scuba 
diving or snorkelling occurred amongst non-
Aboriginal people (Table 4).  

Boating 

Boating is an extremely popular activity in the 
NT and 153 admissions were for injuries 
resulting from events on a watercraft: 81 of these 
involved powerboats, 12 involved non-power 
boats and in 60 the type of water craft was not 
specified. In the majority of cases (89/153) the 
type of activity being engaged in is not known, 
but in 45 instances the activity was work related. 
All but 10 admissions for watercraft-related 
injuries were for impact type injuries and only 9 
occurred in Aboriginal people.  

42

14

21

19

Swimming pool

Bath

Natural body of water

Unknown
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Time of the year 

Over the 10 year study period, the months of the 
‘build up’ had the greatest number of admissions 
with 39% of all admissions occurring between 
September and December. The dry (May to 
August) and wet (January to April) seasons 
accounted for 30% and 31% respectively 
(Figures 5 and 6). 
 
Admissions for injuries incurred when the 
person was probably wading or swimming in the 
water were particularly less frequent during the 
cooler months of the dry season. Only 26% of 
drowning and nonfatal submersion admissions 
took place between May and August. 
Admissions for contact with venomous animals 

were also much less common during the dry 
season with only 16% (25/154) of such 
admissions during this time. Jellyfish stings 
were particularly uncommon during the dry 
season with only 5/65 admissions for all types of 
jellyfish stings during the ‘dry’. This applied to 
both major box jellyfish (0/15) and Irukandji 
syndrome (3/41) stings.  In contrast, injuries 
from events on watercraft were more frequent 
during the dry season with 69/153 (45%) 
occurring at this time. 
 
A greater proportion of Aboriginal admissions 
occurred during the build up and wet season 
with 77.1% compared to only 66.5% for non-
Aboriginal people (Chi squ 9.8, p<0.01).  

Discussion  

The age-standardised rate of hospital admission 
for all water-related injuries in the NT more than 
doubled over the 10 year period reported. 
However, the public health significance of this is 
difficult to estimate for 2 reasons. Firstly, the 
total number of admissions is relatively small 
and secondly, the increase may be an artefact.  
 
For some two thirds of water-related injuries the 
principal diagnosis was an impact type injury 
rather than one such as drowning or a jellyfish 
sting which is water-related in its own right. An 
increasing trend was seen in these impact type of 
injuries and it is possible that this could reflect a 
change in hospital coding practices towards 
greater coding of cause and place of injury 
information.  
 
Admissions for drowning and nonfatal 
submersion showed no particular trend (data not 

Table 4. Activities leading to water-related 
hospitalisations, NT 1999-2008 

Fishing 74 

Swimming 70 

Scuba / snorkelling 20 

Water skiing 7 

Diving 6 

Boat sports 8 

Other sports 16 

Unspecified leisure activity 109 

Work activity 111 

Unknown 295 

Not recorded 180 

Total 896 

Figure 6. Water-related hospital admissions by 
season, NT 1999-2008 

Figure 5.  Water-related hospital admissions by 
month, NT 1999-2008 
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shown) although the numbers each year were 
small ranging from 5 to 17. Neither did 
admissions where the principal diagnosis 
involved contact with a marine animal, although 
the numbers were again small, 119 in total 
ranging between 4 and 18 per year. Of interest, 
Irukandji syndrome admissions were more 
frequent than those due to major box jellyfish 
stings even though the latter are more common 
in the NT.  This is likely because of a lower 
threshold for admission for Irukandji syndrome 
due to the potential risk of delayed cardiac 
abnormalities.  
 
This is the first Australian study of which we are 
aware that describes the full range of water-
related injury hospitalisations.  As such, it is 
very difficult to compare and contrast the NT 
situation with other places. The study that is 
most similar to the present study was done in 
Queensland in 1997-98 and although it involved 
emergency department (ED) presentations, it did 
focus on all water related injuries.6 In that study, 
open wounds were the most common injury type 
(27%) as they were in the present study (25%). 
Fractures however only comprised 8% of 
injuries in Queensland EDs compared to 23% 
for NT admissions. Drowning and nonfatal 
submersion accounted for 6% of presentations in 
Queensland and 10.5% of NT admissions.  
 
While good comparisons of injury type between 
ED presentations and hospital admissions cannot 
be made, it may be more reasonable to do so for 
the activity involved in the injury. 
Unfortunately, the specific activity involved is 
unknown for 78% of NT admissions and 47% 
were unknown in Queensland. When the specific 
activity in the NT was known, fishing at 33% 
was the most common activity followed by 
swimming with 31%. In Queensland, swimming 
was the most common activity accounting for 
52% of presentations with fishing comprising 
23%.  
 
It is possible to make some comparisons 
between the NT and elsewhere concerning 
drowning and nonfatal submersions. Over many 
years the NT has had the highest rates of 
drowning deaths and hospitalisations in the 

country.1,2  In the NT, 44% of drowning and 
nonfatal submersion hospitalisations involved 
swimming pools and 22% a natural body of 
water compared to 29% and 28% respectively in 
the whole of Australia.1 

 
That non-Aboriginal people had a higher rate of 
hospitalisation than Aboriginal people was an 
unusual finding. There were some other 
differences which probably reflect the socio-
economic circumstances of the 2 groups. For 
example only 9/153 boating related 
hospitalisations involved Aboriginal people 
while scuba diving and snorkelling 
hospitalisations only involved non-Aboriginal 
people. In contrast, 50.5% of people admitted 
following contact with an animal were 
Aboriginal and this cause accounted for one 
third of Aboriginal admissions compared to only 
6.5% for non-Aboriginal people. The pattern for 
drowning and nonfatal submersions was 
however, quite similar between the 2 groups.  
 
Unfortunately, an understanding of the nature of 
injury events in the NT is somewhat limited due 
to the large proportion of hospitalisations where 
the external cause, place or activity codes are 
either missing altogether or recorded as 
unspecified. For example, the particular activity 
was only known for 22% of admissions. This 
may be the result of coding practice or maybe 
due to the nature of case note documentation. 
 
The NT Water Safety Advisory Council 
oversees the NT’s water safety promotion efforts 
and brings together both Government and Non 
Government agencies (eg the Royal Life Saving 
Society, Surf Life Saving Australia and the 
Amateur Fishermen’s Association of the NT). 
Monitoring water-related injuries provides 
information that can support and inform the 
Council’s efforts. The patterns of injury 
described in this study broadly support the 
directions of the Council, which are to: 
• Reduce drowning and water related injuries 

in children under 5 years; 
• Reduce alcohol related drowning deaths 

particularly in men aged 18-34 years; and 
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• Reduce drowning and water related injuries 
in older adults. 

The Centre for Disease Control will continue to 
support the Council with hospitalisation 
information analysis.  
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In the past 5 years there has been a steady 
increase in the number of HIV cases being 
diagnosed in the Northern Territory (NT).  
While these figures are relatively small, of 
concern, is the increasing number of 
heterosexual people acquiring HIV through 
unprotected sex when travelling overseas. 
Overall 60% of all diagnosed HIV cases in the 
NT are from unprotected heterosexual sex; this 
is quite different compared to the rest of 
Australia which is 27%. 
 
The NT AIDS and Hepatitis Council in 
collaboration with the Sexual Health and Blood 
Borne Virus Unit has developed a 6 month 
social marketing campaign which aims to tackle 
the small but increasing number of heterosexual 
men and women who are returning from 
overseas with HIV. The main messages of the 
campaign are: 
• to pack and use condoms when travelling; 

and 
• to get tested if unprotected sex has occurred 

while overseas. 
 
The campaign also seeks to alert and inform the 
community that HIV is being acquired in this 
way.  When people travel to exotic places, drink 

alcohol, meet new people and have some 
anonymity it can be easy to become involved in 
risky sexual practices; holiday romances are 
common. 
 
Of concern are travellers who have put 
themselves at risk overseas and do not get a full 
STI and HIV check when they return and could 
unknowingly be passing on these infections to 
other Territorians. 
 
This 6 month campaign from April 2010 to 
October 2010 includes posters at the Darwin 
airport and other venues, radio advertisements, 
in-flight airline magazine advertisements, 
cinema advertising, T shirts, pens and 
information about HIV and travel on 2 websites; 
S a f e  S e x  N o  R e g r e t s  w e b s i t e 
www.safesexnoregrets.nt.gov,au and the NT 
AIDS and Hepatitis Council’s website 
www.ntahc.org.au. 
 
At the end of the campaign an evaluation will be 
conducted, using focus group discussions and 
anonymous surveys with the target group. Clinic 
34 testing data and Medicare testing data will be 
analysed to see if there has been an increase in 
HIV tests and whether this can be attributed to 
the campaign. 

HIV and travel campaign 
Jan Holt, Sexual Health and Blood Borne Virus Unit, CDC Darwin 

**************** 

A background report about the cessation of the 2010 Central Australian 
annual sexual health screen 

James Broadfoot and Jiunn-yih SU, Sexual Health and Blood Borne Virus Unit, CDC Darwin 

Abstract 
 
Purpose 
To describe the rationale behind the 
cancellation of the 2010 annual sexual health 
screen in Central Australia. 
 
Methods 
Analysis of the 5 year sexually transmitted 
infection (STI) data during and outside of screen 
time. People current and past who had worked 
on the annual screen were asked to provide 
information. 
 
Key Findings 
The screen coverage rate in the annual screens 
in Central Australia has remained below 65% in 

the last 5 years with no significant difference 
between sexes. During the non-screen periods, 
STI testing has been on the decrease. The annual 
STI screen has had minimal impact on reducing 
the prevalence of STIs in Central Australia 
which have been increasing for over 5 years. 
 
Conclusions 
Sexual health programs in Central Australia  
need to be responsive to the sexual health needs 
of the community all year round rather than 
relying on a targeted annual screening program. 
 
Key words; annual screen, sexually transmitted 
infections. 
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Background 

The Tri-State project in 2000 commenced an 
annual sexually transmitted infection (STI) 
screening program over a 3 year period, 
targeting 15 to 19 year olds in 2 language-based 
sub-regions in the Northern Territory (NT). Due 
to variable population coverage as a result of 
population mobility this screening program was 
extended in 2003 to all health services/
communities in the region south of the Barkly. 
The target age group was expanded to the 14 to 
35 year age group which was more consistent 
with the programs in Western Australia (WA) 
and South Australia (SA). This included 29 
remote communities and 7 health services in the 
NT.1 Prior to 2000, STI screening programs in 
the NT were introduced on a community by 
community basis according to the capacity of 
health services. 
 
The model for the Central Australian screen was 
based on the Nganampa Health Service (NHS) 
sexual health program which included an annual 
mass screening exercise. This program was 
accompanied by substantial reductions in the 
prevalence of chlamydia and gonorrhoea 
infection during the annual screens. A number of 
key elements of the NHS program have been 
identified as crucial to its success: 
• Strong ownership of and participation in the 

program by management and all clinic staff; 
• Ongoing sexual health program activity both 

clinical and in health promotion throughout 
the year; 

• Regular participation in the annual screen by 
70% of the target population; and 

• Treatment of at least 80% of STIs within 2 
weeks of testing. 

Current situation 

The 2007/08/09 Central Australian annual 
screens were undertaken by NT remote health 
services, community controlled remote health 
services and supported by the NT Sexual Health 
and Blood Borne Virus (SHBBV) remote team. 
This team consists of: 
• Registered Nurse regional coordinator 
• Male Registered Nurse remote sexual health 

coordinator 

• Female Registered Nurse  remote sexual 
health coordinator 

• Female Aboriginal Health Worker remote 
sexual health coordinator 

• Male Aboriginal Health Worker remote 
sexual health coordinator 

 
Planning and work-up activities begin early in 
the year and continue through to the screen 
which takes place over a 6 week period in May/
June. Follow-up work including reports to the 
communities take activities through to July/
August each year. 
 
In total, the annual screen will take many 
months from the planning phase, action and then 
follow-up activities. Although this is not the 
only work undertaken by the SHBBV remote 
team during this time, it constitutes a significant 
part of the team’s work activity.  
 
Some points have been raised that indicated 
there may be negative consequences of the 
annual screen. 
• Despite the annual STI screen having been in 

place for nearly 10 years, coverage of the 
target population has generally been between 
40% and 50% and there have not been any 
improvements in the prevalence rates of 
gonorrhoea, chlamydia or trichomonas during 
these years. 

• Remote health clinics over time appear to 
have become over-reliant on the SHBBV 
remote team members coordinating screen 
activities and have not taken ownership of the 
screen.  The annual screen has therefore been 
seen as the responsibility of the SHBBV 
program. 

• There has been some sense that the annual 
screen is considered the main strategy for STI 
control and that adequate screening, 
treatment and contract tracing is not carried 
out or promoted in primary care.  

• SHBBV remote staff have reported that some 
community members have the perception that 
having been screened once per year, that 
there is no requirement to present for sexual 
health issues as they occur and will wait for 
the next screen. 



The Northern Territory Disease Control Bulletin Vol 17, No. 2 June 2010 11 

Screen results 

The results of the annual STI screens conducted 
in Central Australia are summarised in Table 1 
and Figure 1. 
 
The overall screen coverage rate peaked at 
63.7% in 2007 and decreased to a low point of 
42.1% in 2009. The coverage rate of both sexes 
has generally followed the same trends. The 
prevalence of chlamydia has been slowly 
increasing from 2006 to 2008, but rose sharply 
in 2009 to 20.9%, a significant 74.1% increase.  
 
A similar increasing trend in the last 4 years was 
also evident in females. The female prevalence 
was extremely high at about 30% in the 2009 
screen, almost double the 2008 figure. The 
increasing trend in males was less evident, but 
between 2008 and 2009, there was a 15.9% 
increase. The prevalence rate had been 
consistently higher in females. 
 
The prevalence of gonorrhoea is higher than that 
of chlamydia before 2007, after which the 
prevalence of chlamydia became higher.  
 
In contrast to the increasing trend in chlamydia 
prevalence, the prevalence of gonorrhoea 
decreased in 2007 and 2008 compared with that 
for 2005 and 2006; however in 2009, it 
increased by 41.7%.  
 

In 2009, the chlamydia prevalence was about 
twice that for gonorrhoea in females; in males, 
the gonorrhoea prevalence was about 50% 
higher than that for chlamydia. 
 
Testing for trichomoniasis was not included in 
males after 2005. In females, the prevalence had 
been slightly over 20% in 2007-2008 but rose to 
24% in 2009. 

Testing Data 

The STI testing data obtained from Western 
Diagnostic Pathology (which provides the 
majority of pathology services to the remote 
Central Australia region) for Central Australia 
are summarised in Figure 2. 
 
The annual number of tests in Central Australia 
for both gonorrhoea and chlamydia has shown a 
decreasing trend in the last 3 years while the 
positivity rates for both STIs have increased. 
Notably, the positivity rate for chlamydia 
increased by 58% between 2008 and 2009, and 
that for gonorrhoea increased by 27%. Over the 
period of 2004-2009, the positivity rate for 
gonorrhoea hovered around 9.5%, but that for 
chlamydia had been increasing slowly except in 
2009 when it rose sharply.  
 
These findings indicate that the rates of 
gonorrhoea and chlamydia did not decrease or 
increase in the last 6 years.  

Table 1. Results of the annual STI screens, 14-35 year olds, Central Australia, 2005-2009 

Category 2005 2006 2007 2008 2009 
Coverage (%)           
All 44.1% 51.7% 63.7% 56.4% 42.1% 
Female 45.6% 54.0% 65.5% 56.1% 45.4% 
Male 42.5% 49.6% 61.7% 56.7% 38.6% 
            
Prevalence           
Chlamydia           
All 10.5% 9.2% 10.9% 12.0% 20.9% 
Female 12.4% 10.1% 13.6% 14.9% 29.7% 
Male 8.5% 8.1% 8.0% 8.8% 10.2% 
Gonorrhoea           
All 13.1% 13.0% 9.8% 10.3% 14.6% 
Female 13.5% 14.8% 10.7% 9.9% 14.4% 
Male 12.6% 11.1% 8.8% 10.7% 14.9% 
Trichomoniasis           
Female 18.2% 16.0% 21.4% 20.3% 24.0% 
Male 1.9% - - - - 



The Northern Territory Disease Control Bulletin Vol 17, No. 2 June 2010 12 

Figure 1.   Results of the annual screens, 14-35 year olds, Central Australia, 2005-2009 

Figure 2.   Annual Testing statistics for gonorrhoea and Chlamydia, Central Australia, 2005-2009 
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As shown in Figure 3, the numbers of STI tests 
performed during non-screen period (defined as 
the period of Jan-Mar and Jul-Dec) had 
remained at about the same level in 2006-2009, 
which was considerably lower than the level for 
2004 and 2005. The trends in positivity rate 
were similar to that discussed above. 

In summary 

• The coverage rate in the annual STI screen in 
Central Australia has remained below 65% in 
the last 5 years with no significant difference 
between sexes. 

• In 2007-2009, the prevalence of chlamydia 
and gonorrhoea via the annual screen in both 
sexes and the prevalence of trichomoniasis in 
females had been on the increase while the 
coverage rate showed a decreasing trend. 

• Half of all STI testing in remote communities 
occurs during the screen time of April – June 
each year.  

• During the non-screen periods, STI testing 
has been on the decrease.  

• The annual STI screen has had minimal 
impact on reducing the prevalence of STIs in 
Central Australia which have been increasing 
for over 5 years. 

New model 

A new model is currently under consideration. 
This work will focus on: 
• Establishing a Sexual Health program to be 

delivered to regions within Central Australia 

as a comprehensive model, spread across 52 
weeks a year. 

• A renewed focus on health promotion and 
community development approaches with an 
aim on behavioral change to improve sexual 
health to complement the previous focus on 
case-finding and treatment. 

• Rapid orientation and training of new staff in 
STI control, providing feedback of clinic or 
health service data and to support in-service 
needs. 

• Providing ongoing education on sexual health 
to clinic health staff to update their clinical 
expertise in managing STIs and keep sexual 
health on their clinic agenda. 

• Increasing overall opportunistic testing 
throughout the year rather than during the 6 
week screen time. 

• Working with Remote Health Services and 
local community councils to encourage them 
to take ownership of the sexual health issues 
and needs of the community. 

• People with recurrent infections being 
offered repeat testing after 3 months and 
more intense efforts being made around their 
contact tracing and education. 

• Improving recall systems and appropriate 
timely follow-up to treatment and measuring 
this. 

• Supporting upcoming randomised controlled 
sexual health research commencing in 2010.  

• Working to improve the staff retention rates 
within the SHBBV remote team. 

Figure 3. Testing statistics for gonorrhoea and Chlamydia for non-screen period, Central Australia, 
2005-2009 
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Issues arising 

There is significant population movement 
between the regions of Central Australia in the 
NT, the Anangu Pitjantjatjara Yankunytjatjara 
(APY) Lands of SA and the Ngaanyatjarra 
Lands of WA. Annual sexual health screen 
programs operate in each of these regions 
independent of each other.  
 
The NT recognises the importance of a 
coordinated response among the Central 

Australian Tri-State partners and work in this 
area will continue. Future efforts will be aimed 
at reducing STI rates in the NT region through a 
year long comprehensive program approach. 
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A review of G2P[4] rotavirus outbreaks in Central Australia and how the 
introduction of Rotarix® has affected the epidemiology 

Heather Cook and Vicki Krause, CDC Darwin 

Abstract 

Prior to vaccine introduction Indigenous 
children in Central Australia (CA) had 
significantly higher recorded rates of rotavirus 
disease than non-Indigenous children from this 
region with Indigenous children living in the 
urban setting recording the overall highest 
rates. The NT Government introduced the oral 2 
dose rotavirus vaccine Rotarix® into the 
childhood immunisation program in October 
2006. Clinical trials have shown Rotarix® to be 
effective in protecting against all strains of 
rotavirus including G2P[4].  
 
A comparison of G2P[4] rotavirus specific 
outbreaks in CA that occurred before and after 
the introduction of Rotarix® (in 2004 and in 
2009), revealed similarities in the number of 
cases, duration of the outbreaks and case 
demographics.  There was a trend towards an 
older age group in 2009, mostly evident in non-
Indigenous children. Similarly the proportion of 
hospitalised cases decreased in non-Indigenous 
children only.  
 
Overall Rotarix® vaccination coverage in CA 
eligible children was calculated as 56% at the 
time of the 2009 outbreak with 29 of the vaccine-
eligible cases notified having received 2 doses of 
Rotarix®. 
 
Differences in exposure to natural infection 
through previous epidemics, changes in testing 

practices and immunisation coverage levels are 
all contributing factors to consider when 
comparing the epidemiology of the 2 outbreaks. 
 
Key words; rotavirus, Central Australia, G2P[4], 
outbreaks, vaccination. 

Background 

Rotavirus is a major cause of severe 
gastroenteritis in infants and young children 
worldwide. In Australia prior to vaccine 
introduction up to 50% of hospitalisations for 
acute gastroenteritis in children under 5 years of 
age were attributable to rotavirus.1  
 
The Northern Territory (NT) had the highest 
annual rate of hospital admissions and the 
longest median length of hospital stay due to 
rotavirus.2 Previous studies showed Indigenous 
children in Central Australia (CA) to have 
significantly higher recorded rates of disease 
than non-Indigenous children from this region 
with the urban living Indigenous children 
recording the overall highest rates of rotavirus 
disease.3 Therefore, the NT Government 
introduced the oral rotavirus vaccine Rotarix® 
into the childhood immunisation program in 
October 2006 prior to the commencement of the 
nationally funded program in July 2007 with the 
expectation of markedly decreasing the impact 
of rotavirus in the population. 
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Rotavirus is a triple-layered viral particle with 
the outermost layer containing the structural 
viral proteins hemagglutinin or G-protein(VP4) 
and glycoprotein or P-protein(VP7). These 
proteins elicit the production of neutralizing 
antibodies in the host and are considered 
important for protective immunity. There are 
several serotypes of each G and P protein 
identified but most human disease reported to 
date is due to 5 G-P combinations G1P[8], 
G2P[4], G3P[8], G4P[8] and G9P[8].4 
 
Rotarix® is a live oral vaccine originating from a 
single G1P[8] strain whereas RotaTeq® contains 
5 reassortant rotaviruses developed from human 
and bovine parent rotavirus strains.4 Both 
vaccines are considered equally safe and 
efficacious and the decision to use Rotarix® in 
the NT was based primarily on scheduling 
requirements (2 doses compared to 3 doses 
required for RotaTeq®). This meant that 
potentially complete vaccination and protection 
from severe disease at an earlier age could be 
achieved.  
 
In pre-licensure vaccine trials and through an 
integrated analysis of randomized controlled 
trials from a variety of international settings 
Rotarix® was shown to be highly efficacious 
against both severe rotavirus and against any 
rotavirus gastroenteritis.5,6  Despite some initial 

reports that indicated Rotarix® may be less 
protective against non P[8] strains the integrated 
analysis demonstrated protection against G2P[4] 
with estimates of 71% for severe and 81% for 
any G2P[4] serotype specific rotavirus 
gastroenteritis.6  Following a G9P[8] rotavirus 
outbreak in 2007, Rotarix® vaccine efficacy in 
the CA region of the NT was calculated with 
estimates of 80-84% for confirmed rotavirus 
infections.8,9 
 
Surveillance of rotavirus via laboratory 
notification to the NT Notifiable Diseases 
Surveillance System (NTNDSS) commenced in 
1994 and sporadic outbreaks have been recorded 
on a regular basis since this time. Table 1 shows 
the monthly rotavirus notifications reported to 
the Alice Springs Centre for Disease Control 
(CDC). The NT epidemiology of rotavirus has 
been described using NTNDSS data in previous 
published studies3,10 and more recently these 
data have been used to assess rotavirus vaccine 
efficacy in the CA region.9  The serotype 
patterns of rotavirus disease in the NT are 
monitored through the National Rotavirus 
Reference Centre (NRRC) with reports 
published annually in the Australian 
Government Department of Health and Ageing 
Communicable Diseases Intelligence, however 
only recently has the serotype been matched to 
individual cases and recorded as part of the 

Table 1. Notifications of rotavirus 1994-2009, to the Alice Springs Centre for Disease Control by month 
and year, as extracted on 17/06/2010 

  1994* 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 Total 

Jan   2 5 1 12 3 2   3 1 64   4 2 2 6 107 

Feb   5 19   11 1 5 1 1 1 16   1 3 2 10 76 

Mar   2 17   1 26 3 4 2   8   7 10 1 58 139 

Apr   2 3   10 44 3 7 10 1 4   20 69 6 18 197 

May 2 8 10 2 10 13 51 147 74 16   1 33 15 5 8 395 

Jun   16 2 1 3   25 19 13 41 1 1 13 16 13 4 168 

Jul   46   16 3   14 1 5 8     8 10 3 2 116 

Aug   2 2 12     2 2 4 2 2 1 6 5 1 10 51 

Sep   5 2   4 12 2 3 2 1 35 9 4 12   3 94 

Oct   5 4 3 2 17 3   5   35 58 1 3 4 1 141 

Nov 3 1 8 2 3 7 6 3 8   13 10   3 4 1 72 

Dec 9 2 5 9 4 2 3 2 3 2 1 2 1 17 3 8 73 

Total 14 96 77 46 63 125 119 189 130 73 179 82 98 165 44 129 1629 

*incomplete data  
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Figure 1. Number of rotavirus cases notified to the Alice Springs CDC by month of diagnosis (all 
ages). 

NTNDSS. The ability to link serotype data along 
with vaccination and hospitalisation information 
for cases of rotavirus in the NTNDSS has 
enabled a more detailed analysis of the 
notification data.  

Aim 

This study aims to describe and compare the 
epidemiology of 2 G2P[4] rotavirus specific 
outbreaks that occurred before and after the 
introduction of rotavirus vaccine, Rotarix®, in 
the CA region of the NT. 

Methods 

A descriptive study was undertaken using cases 
of laboratory confirmed rotavirus reported to the 
Alice Springs CDC. The dataset includes 
demographics, serotype, immunisation and 
hospitalisation details. Demographics recorded 
include age, sex, Indigenous status and resident 
location. Demographic information is sought via 
laboratory notification and additional data 
determined through review of the NT hospitals 
record system and the NT immunisation 
database.  
 
Pathology laboratories in the NT are requested 
to test all loose stool samples in children under 5 
years of age for human rotavirus. At the Alice 
Springs Hospital both positive and equivocal 
(defined as borderline or weakly positive by 
enzyme immunoassay [EIA] testing) samples are 
routinely referred to the NRRC for serotyping 
providing sufficient sample is available. 

Reporting from the NRRC indicated the 
rotavirus occurring in the CA region of the NT 
in early 2004 and in 2009 were primarily due to 
serotype G2P[4].  
 
Immunisation coverage estimates were 
calculated using the NT immunisation database 
for children with an Alice Springs postcode 
(0870, 0871 and 0872) born between 01/08/2006 
and 01/10/2008 and registered as having 
received at least 1 rotavirus vaccine in the NT.  

Definitions 

If a case was in hospital on the specimen date or 
admitted within 2 days they were recorded as 
hospitalised for rotavirus. Cases that were in 
hospital for more than 5 days prior to a specimen 
being collected have been classified as 
nosocomial acquired and are not included in 
hospitalisation analysis. 
 
To determine the outbreak periods for the 
comparative analysis in this study the total 
number of cases notified to the Alice Springs 
CDC unit during these 2 epidemics were 
examined. The outbreak periods for both 
epidemics were deemed to commence when 
more than 5 cases were diagnosed (specimen 
date used as a proxy) in the previous 7 day 
period. Cessation of the outbreaks was defined 
as when less than 5 cases occurred in the 
previous 7 day period for at least 7 consecutive 
days. Only cases in children under 5 years of age 
have been analysed in this report. Data were 
extracted from the NTNDSS and analysed using 
STATA 11.0.  
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Results 

Table 2 shows the summary statistics of the 
cases aged less than 5 years as reported to Alice 
Springs CDC. Both outbreaks occurred in the 
earlier part of the year and were of similar 
duration (52 days in 2004 and 56 days in 2009) 
and number (70 cases in 2004 and 73 in 2009). 
Figure 1 shows notifications of all ages during 
the outbreak periods and in the preceding and 
following months.  
 
Similar numbers of rotavirus isolates were 
serotyped in each outbreak with the majority 
determined as G2P[4]. Comparison of the 
demographics of the 2 groups show very little 
difference in the proportion of Indigenous 
children, the sex distribution or the usual 
residence of the notified cases (Table 2). When 
comparing the overall age of the children 
notified, a non significant slightly higher age is 
evident in 2009.  The trend towards an older age 
group is more evident in non-Indigenous 
children (Table 3). 

Hospitalised Cases 

The proportion of children requiring 
hospitalisation was significantly less (p=0.005) 
in the 2009 outbreak when compared to 2004, 
however no significant change was evident in 
the age of children hospitalised or the length of 
hospital stay (Table 4). Further analysis of the 
hospitalised cases reveals a significant reduction 
is evident only in non-Indigenous children 
(p=0.002) with no significant change to the 
proportion of hospitalised cases in Indigenous 
children seen (p=0.14) data not shown.  
 
Figure 2 demonstrates the increasing age of the 
cases overall in 2009 when compared to 2004. In 
2004, 60% of all cases were aged less than 1 
year compared to 49% in 2009.  When the 
analysis is refined to include only hospitalised 
Indigenous children the difference is much less 
evident (Figure 2).  

Vaccination Status 

In the 2009 outbreak there were 29 children aged 
between 4 and 32 months who had received 2 
doses of Rotarix®  and a further 13 who had 
received 1 dose. One child had received a single 
dose of RotaTeq®.  Seven of the children who 

   2004  
Outbreak 
6/1/2004 to 
26/2/2004 

 2009  
Outbreak 

27/02/2009 to 
23/04/2009 

Duration (days) 52 56 
Number of cases 70 73 
Serotyped 64 (91%) 60(82%) 
G2P[4] or 
Gnon-typable P4 

55 (86%) 57 (95%) 

Male sex 42 (60%) 45 (61%) 
Indigenous 65 (93%) 65 (89%) 
Remote residence# 43 (61%) 40 (55%) 
Months of age^ 
Median (IQR) 

  
9 (6-16) 

  
12 (5-22) 

# Includes children who live in surrounding remote areas 
of SA and WA serviced by Alice Springs hospital. 
^No significant difference in months of age when tested 
assessed using two-sample wilcoxon rank-sum (p=0.13) 

Table 2.  Summary statistics of rotavirus cases aged 
less than 5 years reported to the Alice 
Springs CDC during the 2004 and 2009 
outbreaks  

Table 3. Summary age (in months) statistics by 
Indigenous status and residence for 
2004 and 2009 outbreak  

    Number 
of Cases 

Months of 
Age 

Median 
(IQR) 

P 
value 

Indigenous 
AS remote 
children 

2004 42 9 (5-15) 
0.12 

2009 40 11 (7-19) 

Indigenous 
AS urban 
children 

2004 23 11 (7-19) 
0.62 

2009 25 9 (4-21) 
Non-
Indigenous 
AS urban 
children  

2004 5 10 (7-14) 

2009 8 29 (16-41) 
0.06  

Table 4. Summary statistics of hospitalised cases 
in 2004 and 2009.  

  2004 
Outbreak 

2009 
Outbreak 

P 
Value 

Hospitalised * 61/65 (94%) 52/68 (76%) 0.005 

Months of Age 
Median (IQR) 

10 (7-17) 11 (5.5-18.5)   

Length of Stay* 
Median (IQR) 

5 (3-7) 5 (2.5-7)   

Nosocomial 5 5   

* excludes nosocomical 
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had received a single dose were no longer age 
eligible for dose 2 and 4 children were not due 
dose 2 at the time of diagnosis. A further 20 
children who were in the age eligible group to 
have received vaccine were found to be 
unvaccinated. There was no licensed rotavirus 
vaccine in Australia in 2004.  

Vaccine Coverage 

Rotarix®  vaccine coverage estimates at the start 
of the 2009 outbreak in the CA region for 
children aged 7 months to 2.5 years are outlined 
in Table 5. Non-Indigenous children were shown 
to have much better coverage than Indigenous 
children. 

Discussion  

This study reveals many similarities between a 
G2P[4] rotavirus outbreak that occurred in an 
unvaccinated population and a subsequent G2P[4] 
outbreak in the same CA region of the NT 
following the introduction of a universal infant 

rotavirus immunisation. A review of all CA 
rotavirus notifications since 1994 indicates that 
outbreaks prior to 2004 in CA  tended to occur 
in the cooler winter months however this did not 
occur in 2004, 2005 or in 2009 and in 2008 there 
were only very few cases overall.  Although the 
2009 G2P[4] outbreak occurred later in the year 
than the 2004 outbreak, both commenced before 
the traditional winter season.  The absence of an 
outbreak of disease in the winter months 
preceding the 2009 outbreak is evident in 
Figure 1. It is likely the lack of any substantial 
rotavirus disease burden for almost 2 years prior 

Table 5. Proportion of children vaccinated who 
were aged between 7 months to 2.5 
years on 01/03/09. Data extracted on 
04/01/2010. 

 
Non-Indigenous  

AS urban 
children 

Indigenous 
AS urban 
children 

Indigenous 
AS remote  
children 
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to the 2009 outbreak resulted in a larger than 
normal cohort of children potentially not 
previously exposed to natural infection.  While 
this analysis cannot demonstrate any significant 
impact on outbreak epidemiology post 
vaccination, if no vaccine program were in place 
in 2009 it could be postulated that a much larger 
outbreak may have occurred as a result of the 
younger children lacking previous natural 
exposure. In comparing the number of cases in 
each outbreak, it is also important to recognise a 
prospective hospital-based case-control study 
being undertaken at the Alice Springs hospital in 
2009 may have resulted in increased stool 
sample collection and subsequent rotavirus 
positive case ascertainment within the hospital 
setting. 
 
A trend toward an older median age of notified 
cases aged less than 5 years was noted in the 
2009 outbreak (12 months compared to 9 
months in 2004). When assessed by Indigenous 
status it is apparent the increase in the median 
age for non-Indigenous children was much 
greater (10 months in 2004 to 29 months in 
2009) however small numbers precluded this 
from reaching statistical significance. A previous 
study of NT rotavirus from 1995-2004, showed 
the median age for non-Indigenous people was 
16 months. The reasonably high vaccine 
coverage (76%) in non-Indigenous children is 
likely to have minimised the amount of disease 
in the younger vaccine eligible age group in 
2009. Of note, the number of non-hospitalised, 
non-Indigenous children was greater in the 2009 
outbreak. While this may be evidence of less 
severe disease in a vaccinated population, it 
more plausibly indicates an increased awareness 
and willingness to test for rotavirus in general 
practice in the setting of a vaccine-preventable 
disease outbreak. 
 
Severity of rotavirus disease is generally 
measured by clinical indicators as evaluated by 
the Vesikari score11 however without detailed 
clinical information on individual cases in this 
study proxy measures such as the proportion of 
notified cases hospitalised was considered a 
useful indicator. It is encouraging to identify a 
reduction in the number of hospitalised children 
in the 2009 outbreak which followed vaccine 
introduction. More detailed analysis however, 
reveals this is evident only in non-Indigenous 
children, the group identified as having the best 

vaccine coverage rate. Another measure of 
overall disease burden may be the length of 
hospital stay.  In 2006 it was reported that the 
NT had a much higher median length of stay for 
rotavirus admissions compared to other states 
and territories in Australia (5 days compared to 2 
days). This remains unchanged when analysed 
using these notification data during the 2004 and 
2009 outbreaks. However, in the NT length of 
hospital stay is likely to be related to additional 
factors such as overall health and nutritional 
status and remoteness affecting the ability to 
manage hydration outside the hospital setting 
rather than a measure of disease severity or 
vaccine impact.  
 
The number of children documented to have 
received 2 doses of vaccine in 2009 who still 
developed disease is disappointing. Without 
additional clinical data an accurate assessment of 
the severity of their infection is not possible and 
conclusions about the effectiveness of the 
vaccine against the prevention of severe disease 
cannot be elucidated. Of greater concern is the 
proportion of age-eligible Indigenous children in 
the CA region who were estimated as fully 
vaccinated against rotavirus disease (41-44%) at 
the time of the 2009 outbreak.  
 
As highlighted in other studies8,9 timeliness is 
essential to the success of rotavirus prevention 
through vaccination as licensing restrictions 
disallow Rotarix® to be given after 24 weeks of 
age and RotaTeq® after 32 weeks of age. 
Previous published data on vaccine timeliness in 
Australia identified Indigenous infants in remote 
and very remote areas of Australia as those with 
the highest proportion of delayed vaccinations.12 
The coverage estimates outlined in this paper 
reinforce this message and point out that the 
timeliness issue affects both the urban and 
remote regions of Alice Springs, the 2 areas 
reported as having the highest NT rates of 
rotavirus disease in the pre vaccine era.3 The 
recent appointment of a Project Officer to 
address vaccine timeliness in the urban AS 
region is a step taken to improve coverage of 
Rotarix® in preparation for future disease 
outbreaks in CA.  
 
This study is not designed to critically assess 
vaccine efficacy, vaccine impact or to compare 
with other post vaccine surveillance studies but 
it does provide useful information on the 
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epidemiology of 2 G2P[4] rotavirus outbreaks in 
the CA region of Australia. The availability of 
retrospective data is beneficial when considering 
naturally occurring variations or vaccine 
pressure resulting in specific circulating serotype 
strains. Along with the small case numbers and 
short time frames, the potential for other factors 
to affect case ascertainment in an outbreak limit 
the ability to draw conclusions or assess the 
impact of an intervention such as a vaccine 
program. It is for these reasons disease rates 
have not been calculated as part of this study.  
 
Similarly reference has not been made to the 
potential herd effect as has been suggested in 
other studies where testing patterns in much 
larger populations have been reviewed.13,14 No 
evidence of protection from disease can be 
shown in those children aged 2.5 to 5 years in 
the 2009 outbreak and very small case numbers 
preclude any analysis of cases aged 5 years or 
over in the NT.   

Conclusion 

The analysis of G2P[4] rotavirus outbreaks in 
CA before and after vaccine introduction did not 
reveal any definitive evidence of vaccine impact 
although a non significant decline in overall 
hospitalisations were observed and a trend 
towards older affected non-Indigenous children 
was seen.  
 
Timely administration of the Childhood 
Vaccination Schedule and in particular the early 
infant doses needs to be promoted and improved 
to ensure the best possible outcome from the 
rotavirus immunisation program.  
 
In addition to immunisation programs it is 
important to consider the natural immunity of 
the population under analysis when comparing 
disease outbreaks.  
 
Vaccine effectiveness in this setting is not yet 
determined for all rotavirus strains and to assess 
impact on disease severity in this setting a more 
detailed prospective study including clinical 
indicators is required. 
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Abstract 

Alice Springs experienced high summer rainfall 
between January and March 2010, resulting in 
the Power and Water Corporation discharging 
large volumes of effluent into the Ilparpa 
swamp. Medical Entomology carried out an 
aerial mosquito larval control operation in 
Ilparpa swamp in March and adult mosquito 
numbers remained relatively low as a result of 
this operation. This operation was assisted by 
the efficient drainage of rainwater and effluent 
out of the swamp via the main outlet drain into 
St Mary’s Creek. It is important to maintain this 
drain and to enhance the Ilparpa drainage 
system to ensure efficient drainage of the swamp 
after rain to minimise the potential for arbovirus 
borne disease in Alice Springs.  
 
Key words; mosquito, arbovirus, mosquito borne 
disease, Ilparpa swamp. 

Introduction 

The Ilparpa swamp, a 130 hectare area in Alice 
Springs, has long been a public health concern 
as an extensive breeding habitat for the common 
banded mosquito Culex annulirostris during 
summer to autumn. This mosquito is a major 
vector for Murray Valley encephalitis virus 
(MVE) and Kunjin virus (KUN), as well as Ross 
River virus (RRV). The last cases of MVE or 
KUN disease in Alice Springs occurred in 2001 
when there were 2 cases of MVE and 2 cases of 
KUN disease. RRV disease has been recorded in 
Alice Springs almost every year from at least 
2000 to 2010.  
 
The potential for mosquito borne disease in 
Alice Springs was reduced in 2002, when a 
drainage system was established in Ilparpa 
swamp by the Department of Lands and 
Planning (DLP) in liaison with Power Water 
Corporation (PWC), Department of Health and 

Aerial mosquito control of Ilparpa swamp, Alice Springs  
12 March 2010  

Nina Kurucz and Peter Whelan, Medical Entomology, CDC, Darwin 

Figure 1.  Alice Springs Ilparpa swamp aerial control 12 March 2010  
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Families (DHF), Alice Springs Town Council 
(ASTC) and the traditional owners. This system 
drained Ilparpa swamp via an open unlined drain 
(OUD) into St Mary’s Creek near the racecourse 
to the south east (Figure 1). 
 
Since the main OUD from Ilparpa and the finger 
drains in the swamp that feed the OUD were 
established in 2002, mosquito numbers in the 
Ilparpa area have generally remained very low.  
 
This paper details the effect of the heavy rainfall 
and effluent release in the Alice Springs area 
from January to April 2010 on mosquito 
numbers and measures taken to prevent 
mosquito borne disease. 

Rainfall and effluent release 

Between 6 and 11 January 2010 the Alice 
Springs airport received a total rainfall of 
136mm but no sewage effluent from the Alice 

Springs sewage treatment ponds was released 
into Ilparpa swamp.  
 
Adult mosquito numbers in Alice Springs are 
monitored weekly by a combined program with 
Environmental Health (EH) and Medical 
Entomology (ME) of DHF, with 5 weekly CO2 
baited (EVS) traps set near Ilparpa swamp, 
including the sites Ilparpa swamp A, Ilparpa 
swamp B, Greatorex road, Lilliecrapp road and 
Old Timers Residential Aged Care Facility 
(Figures 1 and 2). While no Cx. annulirostris 
were recorded in the mosquito traps immediately 
prior to the January rain, Cx. annulirostris 
numbers started to increase following the rain, 
with numbers peaking at swamp B (660) on 17 
February, at swamp A (392) on 24 February and 
Greatorex road (1071) on 3 March 2010 
(Figure 3). During a ME visit on 17 February, it 
was noticed that there were areas of pooling and 
potential mosquito breeding in the sprinkler 
irrigation area to the west of the sewage ponds  
(Figure 1). 

Figure. 2.  Alice Springs Shooter’s Range swamp & clay pans control 12 March 2010 
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Between 24 February and 2 March Alice Springs 
received a further 213mm of rainfall, with 
reports of the Ilparpa road being flooded. Due to 
the appreciable rainfall, the PWC carried out an 
authorised (Environmental Protection Agency) 
wet weather discharge of excess effluent from 
the Alice Springs sewage ponds, with an 
estimated 452ML of effluent discharged out of 
the final evaporation pond (EP10) into the 
Ilparpa swamp A area between 24 February and 
2 March. 
 
The combination of rain and effluent release 
flooded an appreciable area in the Ilparpa 
swamp. The already high numbers of 
Cx. annulirostris meant that the new flooding 
was likely to lead to an explosive increase 
of  Cx. annulirostris numbers. Previous analysis 
of summer rain in Alice Springs indicated that 
this rain and flooding posed a high potential for 
an MVE outbreak.1,2 Medical Entomology 
contacted PWC to discuss a possible aerial 
mosquito control operation in Ilparpa swamp to 
reduce the potential for arbovirus borne disease. 
PWC agreed to partially fund the insecticide   
(S-methoprene pellets) and helicopter costs for a 
once-off aerial control operation, with DLP also 
contributing to the costs. 
 
Based on an aerial control operation carried out 
in Ilparpa swamp in 20013, ME estimated the 

flooded area to be controlled and decided to use 
S-methoprene pellets that give 30 days larval 
control to allow continuous control in residual 
flooded areas that could persist after the control 
operation. The control operation was planned for 
12 March to allow for some drainage of Ilparpa 
swamp and before mosquito larvae resulting 
from the rain and effluent release could reach the 
adult stage. 

Larval survey operation 

On 11 March ME staff carried out a ground 
survey of the sewage ponds, the sewage pond 
emergency outlet area (EP10), swamp A, swamp 
B, the tree plantation, the nearby effluent 
sprinkler dispersal area, the OUD which leads 
into St Mary’s Creek, St Mary’s Creek itself and 
the white gums area along Ilparpa road, to locate 
any mosquito breeding and evaluate the control 
requirements. The sprinkler irrigation and the 
swamp B area were dry, while low to high 
numbers of Cx. annulirostris and Anopheles 
amictus larvae were found breeding in the 
remaining areas. The finger drains in the swamp 
A area to the OUD and the OUD were draining 
large volumes of water out of the swamp into St 
Mary’s Creek. 
 
On the morning of 12 March ME carried out a 
helicopter survey of additional areas including 
the clay pans along Ilparpa road and the 

Figure 3.  Cx. annulirostris numbers at swamp A, B & Greatorex Rd January to April 2010 
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Shooter’s Range swamp. Small areas of 
mosquito breeding were found in these areas. All 
the areas to be controlled were then reviewed 
with the helicopter pilot in preparation for the 
control operation. 

Aerial control operation 

Aerial mosquito control in Ilparpa swamp, the 
Shooter’s Range swamp and the clay pans was 
carried out on 12 March with a total of 58 ha 
controlled, as indicated in Figures 1 and 2.  
 
A Bell 206 III Jet Ranger with an Easton bucket 
was used to distribute the S-methoprene pellets 
at a rate of 3.3kg/ha, with a total of 191 kg of 
pellets used during the operation. 

Results 

Ilparpa rural subdivision and adjacent areas 

The aerial mosquito control carried out on 12 
March in parts of the Shooter’s Range swamp, 
the clay pans, the sprinkler irrigation area and 
the Ilparpa swamp A area was successful, with 
Cx. annulirostris numbers reduced in the 
Greatorex road trap to levels less than the peak 
numbers in March caused by the February and 
March rains and effluent release, and well below 
the ME pest number guideline of 600 per trap/
n igh t  (Figure  3 ) .  Cont inua t ion  of 
Cx. annulirostris numbers in the Greatorex road 
trap since 31 March were probably due to 
continuing effluent dispersal in the Ilparpa 
swamp B area, sprinkler irrigation and tree 
plantation areas and a possible breeding site 
associated with the Ilparpa rural subdivision 
drain. 

Ilparpa swamp B 

In the Ilparpa swamp B area Cx. annulirostris 
numbers first increased after the initial January 
rain, with a peak on 17 February (Figure 3). This 
peak was most likely due to pooling of water as 
a result of the sprinkler effluent irrigation, and 
also due to pooling in the tree plantation and 
Ilparpa swamp B itself. A secondary adult 
Cx. annulirostris peak occurred on 3 March, as a 
result of the February rain and effluent release 
(Figure 3). However, numbers decreased 
appreciably following the aerial control, with 
only a slight rise in numbers in the swamp B trap 

by 14 April which was still well below the pest 
level indicator value.  

Ilparpa swamp A 

The Ilparpa swamp A area received most of the 
released effluent and was extensively flooded. 
However, numbers of Cx. annulirostris 
remained well below pest levels of 600 per trap/
night in the Ilparpa swamp A trap between 
March and April 2010 (Figure 3). Adult numbers 
reached a peak on 24 February, most likely due 
to dispersal from the swamp B area, as well as 
probable breeding in the swamp A area itself. 
The lack of any appreciable rise in numbers in 
this area indicated the high degree of success of 
the control operation. 

Sentinel chickens 

None of the sentinel chickens of the Ilparpa or 
the Arid Zone Research Station flocks in Alice 
Springs seroconverted to MVE, despite the high 
summer rainfall that had previously indicated a 
high probability for MVE activity. 

Discussion  

Aerial control operation in March 

Due to the Ilparpa drainage system draining 
large volumes of water out of the swamp to St 
Mary’s Creek, the Ilparpa swamp B area in the 
upper end of the swamp had largely dried up 
between the cessation of the February/March 
rain and the associated effluent discharge to St 
Mary’s Creek and the control operation. Despite 
the enhanced drainage of the swamp, extensive 
pooling still occurred in the lower end of the 
swamp in the swamp A area, providing suitable 
potential mosquito breeding areas.  The adult 
mosquito monitoring results however, following 
the aerial control operation, showed low 
numbers of Cx. annulirostris, indicating the 
marked success of the control operation. As a 
result, the potential for mosquito borne disease 
was kept low, with no seroconversions to MVE 
or KUN detected in the sentinel chickens to at 
least late April.  

Drain maintenance 

During a ME OUD inspection on 17 February, it 
was noted that no drain maintenance had been 
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carried out over the last few years, and 
vegetation has started to grow in the main OUD, 
as well as in the finger drains. This will decrease 
the effectiveness of this drainage system in the 
future. Discussions are continuing with PWC 
and DLP regarding the ongoing maintenance of 
the drain. 

April rain and associated effluent release 

Alice Springs experienced an additional 41mm 
of rain between 6 and 12 April. ME discussed 
possible effluent discharge into Ilparpa swamp 
with PWC, and it was decided that immediate 
discharge would be the best option to avoid 
prolonged inundation of the swamp A area and 
take the opportunity of the continued action of 
the already applied insecticide pellets. Discharge 
took place between 12 and 14 April, with a total 
of 117ML of effluent released into Ilparpa 
swamp A area via EP10, with some also released 
out of Ponds C. The April rain and effluent 
discharge into Ilparpa swamp did not lead to 
increased mosquito numbers, with numbers still 
at very low levels in Ilparpa swamp by 27 April.  
 
Uncertainty in regards to the timing and volumes 
applicable to the wet weather discharge licence 

from EPA remained, and the issue was discussed 
during a teleconference between DHF, PWC and 
EPA in April 2010. EPA advised that PWC 
could lodge an application for effluent discharge 
during summer when required and that a risk 
analysis should be carried out prior to applying 
for a new discharge licence, so that issues 
regarding the timing of effluent release and the 
potential for mosquito breeding and disease risk 
could be incorporated into the discharge licence.  
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**************** 

NT malaria notifications January – March 2010 
Merv Fairley, CDC, Darwin 

Nine notifications of malaria were received for the first quarter of 2010. The following table provides 
details about where the infection was thought to be acquired, the infecting agent and whether chemo-
prophylaxis was used. 

 

Number of cases Origin of infection Reason exposed Agent Chemoprophylaxis 

1 South Africa Holiday P. falciparum Yes 

1 East Timor Holiday P. falciparum No 

5 PNG Holiday P. vivax No 

2 PNG Holiday P. falciparum No 
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The first edition of the Healthy Skin Program 
Guidelines for the Community Control of 
Scabies, Skin Sores and Crusted Scabies in the 
Northern Territory was published in February 
2003, edited by Dr Christine Connors and the 
Centre for Disease Control staff.  
 
The second edition in March 2010 is now 
available at http://www.health.nt.gov.au/
Centre_for_Disease_Control/Publications/
CDC_Protocols/index.aspx.  
 
These guidelines are intended as a resource for 
remote Northern Territory (NT) health centres to 
implement health skin programs targeting 
scabies and skin sores with a community based 
approach. 
 
Background information is provided on scabies, 
crusted scabies and skin sores and the 
association with acute post streptococcal 
glomerulonephritis.  Management of crusted 

scabies includes the diagnosis and medical 
management of cases and their contacts. 

The Healthy Skin Program includes: 
• Planning 
• Community involvement and education 
• Base-line screening and whole of community 

treatment 
• Maintenance 
• Evaluation. 

Changes in this edition include: 
• a recommendation that all people with 

scabies should be retreated with permethrin at 
1-2 weeks rather than only those with 
moderate or severe scabies 

• an updated resource list 
• inclusion of a scabies fact sheet 
• housing treatment now recommends use of a 

pesticide bomb rather than a smoke 
generator. 

Healthy Skin Program. Guidelines for the Community Control of Scabies, 
Skin Sores and Crusted Scabies in the Northern Territory  

Lesley Scott, CDC, Darwin 

**************** 

Guidelines for the Control of Acute Post-Streptococcal Glomerulonephritis 
in the Northern Territory, June 2010 

Lesley Scott, CDC, Darwin 

The Guidelines for the Control of Acute Post-
Streptococcal Glomerulonephritis in the 
Northern Territory (NT) are intended to provide 
a framework for the public health response to 
both sporadic cases and community outbreaks of 
acute post-streptococcal glomerulonephritis 
(APSGN).  

The initial guideline produced in December 
2002 provided: 
• background information about the 

epidemiology of APSGN in the NT 
• a case definition for APSGN which is 

notifiable by doctors, in the NT 
• preventive measures; and 
• the public health response to sporadic cases 

and community outbreaks. 

The updated guideline can be downloaded from 
h t t p : / / w w w . h e a l t h . n t . g o v . a u /

Cen t re_fo r_Disease_Con t ro l /Pub l i ca t ions /
CDC_Protocols/index.aspx 
 
The June 2010 guidelines were updated in 
consultation with consultant paediatricians, 
infectious diseases and renal physicians, remote 
health staff and Centre for Disease Control staff. 
 
Changes in this edition include: 
• updated epidemiology 
• a revised case definition 
• broadening of the immediate target group for 

prophylactic antibiotics to the 1 to less than 
17 year age group 

• specific targets for community screening 
following a community outbreak of APSGN 

• suggested NT case numbers that should 
prompt an increased awareness NT-wide for 
cases of APSGN. 
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 Alice Springs Barkly Darwin East Arnhem Katherine NT 
 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 2010 2009 

Acute Post Strep Glomerulonephritis 0 2 0 0 0 3 0 5 0 0 0 10 
Adverse Vaccine Reaction 3 1 0 0 13 6 2 0 2 2 20 9 
Arbovirus not otherwise specified 0 0 0 0 2 0 0 0 0 0 2 0 
Barmah Forest 3 4 0 5 34 38 1 1 4 3 42 51 
Brucellosis 0 0 0 0 2 0 0 0 0 0 2 0 
Campylobacteriosis 7 29 1 6 26 32 1 0 3 5 38 72 
Chickenpox 2 5 0 0 6 11 4 3 0 1 12 20 
Chlamydia 195 185 15 18 315 256 57 59 68 60 650 578 
Chlamydial conjunctivitis 5 35 0 8 3 3 0 0 2 0 10 46 
Cryptosporidiosis 15 19 0 3 7 33 3 12 2 3 27 70 

Dengue 0 0 0 0 21 18 0 1 1 0 22 19 

Gonococcal conjunctivitis 1 1 0 0 0 1 0 0 0 0 1 2 
Gonococcal infection 252 215 14 17 76 75 31 31 47 56 420 394 
Hepatitis B - chronic 13 2 1 1 5 18 19 17 10 3 48 41 
Hepatitis B - new 0 0 0 2 0 0 0 0 0 0 0 2 
Hepatitis B - unspecified 8 17 1 2 31 27 3 0 3 3 46 49 

Hepatitis C - unspecified 8 8 1 0 19 33 1 2 6 5 35 48 
H Influenzae b 1 0 0 0 0 0 0 0 0 0 1 0 
H Influenzae non-b 1 1 0 0 0 0 0 1 0 0 1 2 
HIV 0 0 0 0 5 4 0 0 0 0 5 4 
HTLV1 asymptomatic/unspecified 12 19 1 1 1 0 0 0 0 0 14 20 
Influenza 1 0 0 0 2 14 0 2 0 1 3 17 
Kunjin Virus 0 0 0 0 0 0 0 0 0 1 0 1 
Legionellosis 0 0 0 0 0 1 0 0 0 0 0 1 
Leprosy 0 0 0 0 1 0 0 0 0 0 1 0 
Leptospirosis 1 0 0 0 1 3 0 0 0 0 2 3 
Listeriosis 0 0 0 0 0 1 0 0 0 0 0 1 
Malaria 0 0 0 0 8 2 0 0 0 0 8 2 
Measles 0 0 0 0 1 1 0 0 0 0 1 1 
Melioidosis 0 0 1 0 37 6 4 3 3 3 45 12 
Meningococcal infection 0 1 0 0 0 1 0 0 0 0 0 2 
Mumps 0 1 0 1 0 0 0 0 0 0 0 2 
MVE 0 0 0 0 0 1 0 0 0 0 0 1 
Pertussis 27 5 1 9 27 63 1 0 1 2 57 79 
Pneumococcal disease 6 9 0 0 3 2 0 1 0 0 9 12 
Q Fever 0 1 0 0 0 0 0 0 0 0 0 1 
Rheumatic Fever 4 7 0 0 0 1 2 4 5 1 11 13 
Ross River Virus 11 26 3 22 101 114 5 17 13 23 133 202 
Rotavirus 10 74 3 2 3 7 4 0 5 7 25 90 
Salmonellosis 26 30 5 6 93 69 7 7 27 18 158 130 
Shigellosis 12 25 0 3 6 4 3 1 1 3 22 36 
Syphilis 8 10 0 0 15 16 1 3 13 10 37 39 

Hepatitis C - new 0 0 0 0 0 0 0 1 0 0 0 1 

Syphilis congenital 0 0 0 0 0 1 0 0 0 0 0 1 
Trichomoniasis 127 132 25 20 170 147 85 72 127 57 534 428 
Tuberculosis 1 0 0 0 1 10 1 0 2 0 5 10 
Typhoid 0 0 0 0 1 0 0 0 0 0 1 0 
Typhus 0 0 0 0 1 0 0 0 0 0 1 0 
Vibrio food poisoning 0 0 0 0 0 1 0 0 0 0 0 1 
Yersiniosis 0 0 0 0 0 1 0 0 0 0 0 1 
Zoster 5 4 2 3 17 13 3 0 3 2 30 22 

Total 765 868 74 129 1054 1037 238 243 348 269 2479 2546 

NT NOTIFICATIONS OF DISEASES BY ONSET DATE & DISTRICTS  
1 January — 31 March 2009 & 2010 
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Ratio of the number of notifications (in first quarter 2010 cases to the mean 2005-09): selected diseases. 
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Comments on notifications p 30 

Campylobacter 

The number of reported Campylobacter cases 
(38) is significantly less than expected (62) for 
the first quarter of 2010. This may reflect a 
change in processes within the food industry. 

Adverse vaccine reactions 

In response to the influenza pandemic, large 
numbers of pandemic influenza vaccines were 
administered during the first quarter of 2010. 
Surveillance of adverse events was heightened 
and all adverse events have been recorded 
regardless of their severity. Seasonal influenza 
vaccination commenced throughout the NT in 
February 2010 with a marked increased cohort 
of vaccine recipients and hence large numbers of 
vaccines administered. No cases of anaphylaxis 
were recorded. 

Meningococcal infections 

There were no cases of meningococcal infection 
in the first quarter of 2010 whereas we would 
usually expect 2 cases per quarter. This was the 
first quarter without a case since the third quarter  
of 2000. The meningococcal C vaccination 
program, which started in 2004, has been 

effective in reducing the number of cases of 
meningococcal group C nationally, but most NT 
cases are meningococcal group B so the fall 
cannot be attributable to the program. 

Dengue 

There were 22 cases of dengue notified in the 
first quarter compared with the expected 11. 
This reflects epidemics in the countries from 
which these cases were acquired (Indonesia and 
East Timor). Until recently the Medical 
Entomology Branch was implementing an 
AusAid funded project to help enable East 
Timorese people to reduce the burden of disease 
caused by dengue.  

Melioidosis 

The wet season of 2009-10 saw a record number 
of melioidosis cases notified in the NT.  In the 
first quarter of 2010 there were 45 cases 
notified, 3 times the expected number of 15 (5 
year mean).  This could be partly explained by 
the increased rainfall in the Top End in January 
and February but not all of the increase could be 
explained by the weather. Further analysis of the 
data is being undertaken to see if the increase 
can be explained by other factors. 
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Immunisation coverage for children aged 12-<15 months at 31 March 2010 

Immunisation coverage for children aged 24-<27 months at 31 March 2010 

Region Number in 
District 

% DTP % Polio % HIB % Hep B % Fully 
vaccinated 

Darwin 265 246 246 246 246 90.2% 
Winnellie PO Bag 85 75 75 79 76 87.1% 
Palmerston/Rural 200 185 185 189 185 92.5% 
Katherine 99 88 88 93 88 87.9% 
Barkly 16 12 12 14 12 75.0% 
Alice Springs 116 104 103 104 104 86.2% 
Alice Springs PO Bag 59 51 51 56 51 86.4% 
East Arnhem 47 45 45 45 45 95.7% 
NT 887 806 805 826 807 89.4% 
Indigenous 394 337 337 394 338 85.0% 
Non-Indigenous 493 469 468 432 469 92.9% 
Australia Indigenous 3,344 2,838 2,836 3,344 2,832 84.0% 
Australia Non Indigenous 70,732 65,376 65,343 70,732 65,041 91.8% 
Australia Total 74,076 68,214 68,179 74,076 67,873 91.4% 

Region Number in 
District 

% DTP % Polio % HIB % Hep B % MMR % Fully 
vaccinated 

Darwin 280 260 260 259 259 258 90.0% 
Winnellie PO Bag 72 71 71 70 71 70 97.2% 
Palmerston/Rural 223 211 211 205 211 212 91.5% 
Katherine 97 95 95 93 95 95 95.9% 
Barkly 24 23 23 23 23 23 95.8% 
Alice Springs 123 111 111 112 111 112 89.4% 
Alice Springs PO Bag 54 52 52 51 52 52 90.7% 
East Arnhem 54 52 52 52 52 52 96.3% 
NT 927 875 875 865 874 874 92.0% 
Indigenous 368 350 350 339 350 348 91.0% 
Non-Indigenous 559 525 525 526 524 526 92.7% 
Australia Indigenous 3,319 3,153 3,153 3,096 3,148 3,134 90.7% 
Australia Non Ind 70,582 66,897 66,873 66,634 66,459 66,174 92.0% 
Australia Total 73,901 70,050 70,026 69,730 69,607 69,308 92.0% 

Region Number in 
District 

% DTP % Polio % MMR % Fully 
vaccinated 

Darwin 238 198 197 197 80.7% 
Winnellie PO Bag 68 64 64 64 94.1% 
Palmerston/Rural 188 150 151 151 79.3% 
Katherine 71 67 67 67 94.4% 
Barkly 20 16 16 16 80.0% 
Alice Springs 107 84 85 84 76.6% 
Alice Springs PO Bag 40 40 40 40 100.0% 
East Arnhem 44 38 37 36 81.8% 
NT 776 657 657 655 83.2% 
Indigenous 320 280 281 282 87.2% 
Non-Indigenous 456 377 376 373 80.5% 
Australia Indigenous 2,823 2,229 2,228 2,227 78.3% 
Australia Non Indigenous 63,563 53,917 53,861 53,692 84.0% 
Australia Total 66,386 56,146 56,089 55,919 83.8% 

Immunisation coverage for children aged 60-<63 months at 31 March 2010 
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Immunisation coverage 31 March 2010 
Immunisation coverage rates for NT children by 
regions based on Medicare address postcode as 
estimated by the Australian Childhood 
Immunisation Register are shown on page 32. 

Background information to interpret 
coverage 

Winnellie PO Bag is postcode 0822, which 
includes most Darwin Rural District 
communities, some East Arnhem District 
communities and some people who live in the 
Darwin rural area who collect mail from the 
Virginia store or Bees Creek.  Alice Springs PO 
Bag is postcode 0872, which includes Alice 
Springs District, Nganampa and Ngaanyatjarra 
communities. 
 
The cohort of children assessed at 12-<15 
months of age on 31 March 2010 were born 
between 1 Jan 2009 and 31 Mar 2009 inclusive.  
To be considered fully vaccinated, these children 
must have received 3 valid doses of vaccines 
containing diphtheria, tetanus, pertussis, and 
poliomyelitis antigens, either 2 doses of PRP-
OMP Hib or 3 doses of another Hib vaccine, and 
2 doses of hepatitis B vaccine (not including the 
birth dose) (latest doses due at 6 months of age).  
All vaccinations must have been administered by 
12 months of age. 
 
The cohort of children assessed at 24-<27 
months of age on 31 March 2010 were born 
between 1 Jan 2008 and 31 Mar 2008 inclusive.  
To be considered fully vaccinated, these children 
must have received 3 valid doses of vaccines 
containing diphtheria, tetanus, pertussis, and 
poliomyelitis antigens, either 3 doses of PRP-
OMP Hib or 4 doses of another Hib vaccine, and 
2 doses of hepatitis B vaccine (not including the 

birth dose) and 1 dose of measles, mumps, 
rubella vaccine (latest doses due at 12 months of 
age). All vaccinations must have been 
administered by 24 months of age. 
 
The cohort of children assessed at 60-<63 
months of age on 31 March 2010 were born 
between 1 Jan 2005 and 31 Mar 2005 inclusive.  
To be considered fully vaccinated, these children 
must have received 4 valid doses of vaccines 
containing diphtheria, tetanus, pertussis 
antigens, 4 doses of poliomyelitis vaccine and 2 
valid doses of measles, mumps, rubella vaccine 
(latest doses due at 4 years of age). All 
vaccinations must have been administered by 60 
months (5 years) of age. 

Interpretation 

Immunisation coverage in NT children was on 
par with the national average for the 24-<27 
months and below the national average across 
the other cohorts. 
 
Immunisation coverage in Indigenous children 
in the NT was higher across all cohorts 
compared to the national coverage of Indigenous 
children.  Indigenous NT children had lower 
coverage than non-Indigenous NT children all 
three cohorts. 
 
Immunisation coverage for NT children as a 
whole at 60-<63 months of age (83.2%) remains 
lower than the younger cohorts, and this is a 
concern across Australia, with the national 
average for this cohort being 83.8%. Strategies 
are in place to address the lower coverage which 
includes addressing less than optimal timeliness 
of vaccine administration. 
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Disease Control staff updates 

Sexual Health 

Darwin 

Shanneen Brady has recently commenced work 
as the Administration Officer in Block 4.  
Shanneen has extensive experience in 
administration and has been living in the NT for 
a year, having moved from Queensland. 
 
Mary Fleming, Administration Officer in Block 
4 has recently left the Department of Health and 
Families (DHF) to explore opportunities in the 
private sector. 
 
Jocelyn Landman is a teacher and has 
commenced work as the Project Officer for the 
Indigenous Early Childhood Development 
Project.  She has been travelling widely around 
the NT meeting with people both urban and 
remote setting up the framework for this exciting 
new project. 

Alice Springs 

Mark Rowe has returned form study in the UK 
and is working as a Sexual Health Coordinator 
in the remote team in Alice Springs, a position 
he had worked in previously.  Welcome back! 
 
Farewell to Astrid Stark, Sexual Health Public 
Health Nurse who has left to take on a position 
as a health promoting school nurse in Alice 
Springs. 

Immunisation 

Darwin 

Wendy Williams, H1N1 Immunisation Nurse 
has completed her contract with CDC and  is 
now working with a nursing agency.   
 
With the completion of her H1N1 Immunisation 
Nurse contract Noeleen O’Shea will be moving 
to the TB/Leprosy team. 
 
Sharron Murray has completed her contract as 
the HPV Vaccination Coordinator and is 
continuing on in CDC as the Immunisation 
Timeliness Nurse for the Top End. 

Holly McLauchlan has commenced Maternity 
Leave and is a proud new mum to baby daughter 
Eadie. 
 
Cherelle Tiedeman has joined the 
Immunisation Data Team as an Immunisation 
Data Entry Officer.  Cherelle has been a 
government employee for over 5 years and has 
come to us from Family support. 
 
Ellen Gray, Immunisation Data Entry Officer 
has also left to explore opportunities outside of 
DHF. 

CDC Alice Springs 

Farewell to Helen Haughton, Rheumatic Heart 
Disease Public Health Nurse who has taken up at 
position at Alice Springs Hospital. 
 
Farwell also to Paula Sutton, the Trachoma 
Health Promotion Officer who left CDC in May 
to return to chilly Canberra. 
 
A big welcome to Cliff Taylor, Trachoma 
Aboriginal Health Worker who has joined the 
team having moved from Borroloola.  He has 
recently won the NT Indigenous Apprentice of 
the Year award, which was presented in Darwin 
in May. 

CDC Nhulunbuy 

Welcome to John Kelly who has taken up a 
part-time Public Health Medical Officer position 
at CDC. John is from Sydney with a background 
in infectious diseases as a physician. He also has 
training in obstetrics and will be working as a 
GP Obstetrician at the Gove District Hospital as 
well. 

Medical Entomology 

Myron Kulbac, Technical Officer has resigned 
to travel around Europe before embarking on a 
trip around Australia. 


