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Abstract 

Annually, a survey is conducted in emergency 
departments and various other health services 
across the Northern Territory (NT), to record 
fireworks related injuries arising from Territory 
Day celebrations which occur on 1 July. The 
purpose of this survey is to provide a snapshot 
of the incidence, magnitude, severity and cause 
of these injuries. This report compares data 
collected in 2019 with the previous 21 years of 
data collected by the NT Centre for Disease 
Control.  

In 2019 there were 18 people who presented 
with fireworks related injuries during the survey 
period around Territory Day. There were 27 
injuries in total with some people suffering 
multiple injuries. Most people injured were 
children and teenagers (10/18, 56%). Many 
(13/27, 48%) of the injuries were burns. Most 
people did not receive prompt or appropriate 
first aid treatment prior to presentation.  

Despite safety campaigns and regulations, the 
frequency of presentations and hospitalisations 
has not significantly improved since 1998. The 
proportion of injuries to bystanders has been 
increasing over time. This year the proportion 
of bystanders injured (13/18, 72%) was higher 
than average (45%). 

Key words: fireworks; injury; Territory Day; 
burns; bystanders. 

Background 

In the Northern Territory (NT) it is permissible 
for the general public to purchase and use 
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fireworks on one day each year - ‘Territory Day’, held 
on 1 July. As a result of public use of fireworks, each 
year a number of people suffer serious and 
occasionally permanent life-altering injuries. 

The NT Centre for Disease Control (CDC) together 
with NT Work Safe, NT Fire and Rescue Services 
(NTFRS) and the Royal Darwin Hospital (RDH) 
Burns Unit conducts a safety campaign prior to 
Territory Day celebrations.  

Since 1998, the CDC has been conducting annual 
surveys of injuries that occur as a result of fireworks 
used on Territory Day. The purpose of the survey is to 
monitor and raise awareness of the incidence, 
magnitude, severity and cause of firework-related 
injuries (FWRIs). The survey provides feedback for 
future safety campaigns which aim to prevent injury 
and minimise harm.  
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Methods 

This year the survey was conducted at various 
health clinics and emergency departments across 
the NT. Participating sites were RDH, 
Palmerston Regional Hospital (PRH), Gove 
District Hospital (GDH), Alice Springs Hospital 
(ASH), Tennant Creek Hospital (TCH), 
Katherine District Hospital (KDH), Palmerston 
GP Super Clinic, and Defence Health Centres 
(Robertson Barracks, Darwin, Larrakeyah and 
Tindal). 

The survey period commenced at midnight on 
30 June 2019 and finished at midnight on 6 July 
2019. Data collected on all presentations 
included basic demographics, injuries sustained 
and some of the circumstances around the 
injuries. If the patient consented, then a more 
comprehensive survey was conducted.  

On the morning of 2 July 2019, preliminary data 
were collected to report to the media. 
Spokespersons from the CDC, NTFRS and St 
John Ambulance provided snapshots of the 
immediate aftermath of Territory Day. Data 
covering the rest of the survey period were 
collected the following week.  

Results 

During the survey period, 30 June 2019 and 6 
July 2019, 18 people with FWRIs presented to 
participating health facilities across the NT. 
There were 27 injuries in total as some people 
suffered multiple injuries. The median age of 
people injured was 19 years old (range: 2-50 
years). Most people with injuries (10/18, 56%) 

were 0-19 years of age with 5 in the <10 year 
age group, 5 in the 10-19 years age group 
(teenagers) (Figure 1) and in this 0-19 years old 
group 6 were male and 4 were females.  

The annual frequency of injuries and 
hospitalisations does not appear to be changing 
over time (Figure 2). However, the proportion of 
injuries to bystanders is increasing. Most people 
(13/18, 72%) who presented to healthcare 
services with FWRIs this year did not light the 
fireworks themselves. This 72% is a much  
higher proportion of bystanders when compared 
to the proportion (44%) in the last 20 years 
making people this year 1.6 times more likely to 
be injured as a bystander than previous years 
(RR1.6, CI  1.2-2.3, p <0.01).  

Of the 5 children <10 years who were injured, 
all were bystanders and this age group had the 
highest proportion of bystanders (5/5, 100%) 
followed by adults (5/8, 63%), then teenagers 
(3/5, 60%).  

Figure 1.  Frequency of firework-related injuries 
by age group, 2019 

Figure 2.  Incidence of firework-related injuries in the NT by year, hospitalisation status, bystander 
status and total persons injured (1998-2019) 
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Historically, more males sustain FWRIs than 
females (64% versus 36%, respectively). This 
year it was equal, 9 were male and 9 were 
female (Table 1). Of the 13 bystanders injured, 8 
were female and 5 were male. Of the 5 fireworks 
users, only 1 was female while 4 were male. 

Of the 18 people presenting with FWRIs, 14 
(78%) were NT residents and 4 (22%) were 
visitors to the NT. Beaches were the places with 
the highest number of injuries (8) followed by 
private residences (5). Other places that people 
reported being injured were public parks (2) and 
in the street (1). 

Most of the injuries occurred in Darwin and the 
greater Darwin region with 12 people presenting 
to RDH and 4 people presenting to PRH. One 
person was transferred from Mataranka to RDH, 
1 person was transferred from Maningrida to 
RDH and 2 people were transferred from PRH 
to RDH for further assessment and treatment. 
ASH had 2 people present. No injuries were 
reported in GDH, TCH or KDH. There were no 
presentations to the GP health centres which 
participated in the survey. 

The highest proportion of the injuries were burns 
(13/27,  48%) followed by ear injuries 
(5/27,  19%) including traumatic ear drum 
perforations, lacerations (4/27, 15%), eye 
injuries (3/27,  11%), blunt trauma (1/27, 4%) 
and fractures (1/27, 4%). Most of the injuries 
were to the hands (22%) and head (22%). A 
minority were facial injuries, including someone 
who sustained orbital fractures, complex burns 
and blast injuries to their face.  

Most people (11/18, 61%) sustained moderate 
injuries requiring ongoing follow up with 2 or 
more reviews by health care professionals. A 
minority (3/18, 17%) had mild injuries which 
did not need further medical reviews. There 
were 3 people (17%) who sustained severe 
injuries, and were admitted to hospital. All 3 
required surgical management of their burns and 
were hospitalised between 1 and 3 days. 
Fortunately, no deaths or life-threatening 
injuries were reported. 

Most people (10/18, 56%) presented to health 
care services in the evening between 8pm-10pm 
on Territory Day. Another 5 people presented 
later that night or early the next morning. The 
other 3 presentations were around midday on 2 
July. There were no recorded presentations on 
the other days over which the survey was 
conducted.  

Of the 18 people who presented, only 8 people 
completed the extended survey forms. Of the 8 
surveyed 3 (38%) reported consuming alcohol in 
the 3 hours prior to completing the survey.  

In most presentations the mechanism of injury 
was not described. Some people reported 
lighting the firework in their hand, firework 
malfunctions and errant flight paths. One 
bystander reported that a stranger directed the 
firework at them. People were injured by the 
skyrocket (2), multi-shot (2), sparkler (1) and 
spinner fireworks (1). Thirteen people either did 
not know what type of firework caused their 
injury or the information was not recorded. 

Baseline characteristics Total % 

Gender 
Male 9 50 
Female 9 50 
Age (years) 
<20 10 56 

0-12 5 
13-19 5 

20-39 6 33 
≥40 2 11 

NT residency status 

Resident 14 78 
Visitor 4 22 

Bystander status 

Bystander 13 72 
Operator 5 28 
Place of injury 
Public park 1 6 

Professional display 1 6 

Private residence 5 28 

Beach 8 44 
Street 1 6 
Unknown 2 11 

Health facility 

Royal Darwin Hospital 12 67 

Palmerston Regional 
Hospital 4 22 

Gove District Hospital 0 0 

Alice Springs Hospital 2 11 

Tennant Creek Hospital 0 0 

Katherine District Hospital 0 0 

Palmerston GP Super Clinic 0 0 

Defence Health Centres 0 0 

Table 1. Baseline characteristics of 
firework-related injuries in 2019 
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Nine people did not receive first aid prior to 
presentation and/or did not have any first aid 
data recorded. Most people received correct 
burns first aid (at least 20 minutes of cool 
running water) but only after presenting to 
hospital. Time to initiating first aid ranged from 
immediately to 2 hours post injury. Three people 
used ice on their burn injuries prior to presenting 
to hospital. Time of injury was recorded for 5 
people. The median time from injury to 
presentation for these 5 people was 56 minutes 
(range: 2 minutes – 13 hours 10 minutes). It is 
evident from this survey that ongoing education 
is required for prompt initiation of appropriate 
first aid for burns and other FWRIs. 

Discussion 

Prior to Territory Day, public health education 
campaigns were conducted to raise awareness 
about the risks of fireworks use, how to safely 

use fireworks and first aid measures to take if 
injuries do occur. The safety campaign this year 
included social media in an attempt to broaden 
reach, including to teenagers and children. 
Historical data has shown that the demographic 
with the highest proportion of FWRIs is males 
and those aged 16-30 years.1,2 Whether the 
campaigns reached the most at-risk populations 
and changed firework safety knowledge was not 
investigated.  

This Territory Day, the 18 people with FWRIs 
presenting to health care facilities were fewer 
than last year at 38 and less than the annual 
average of 22 for the last 21 years. Although the 
total number of FWRIs is lower than previous 
years, the proportion of injuries in bystanders 
continues to increase. A retrospective audit of 
FWRIs requiring admission to the RDH between 
2000 and 2015 found that females and children 
were more likely to be injured as bystanders.1 
Current safety messaging encourages bystanders 
to remain at least 10 metres from the ignition 
site and encourages wearing cotton clothing 
around fireworks.3   

All 18 people captured in this survey presented 
with FWRIs on either 1 July or 2 July. This 
survey is limited to the week around Territory 
Day and does not collect data on FWRIs that 
occur outside this period. The 2000-2015 
hospital admission audit found that 
approximately one third of hospitalisations were 
from FWRIs which occurred on a day other than 
Territory Day and were evenly distributed 
throughout the calendar year.1 These people 
injured on a day other than Territory Day were 
more likely to be using the fireworks themselves 
and have alcohol involved.1  

It is illegal to use fireworks after Territory Day 
and possessing fireworks after 2 July can result 
in a $1,540 fine.4,5 Despite this, stockpiling 
fireworks does occur. Consequently, use of and 
injuries from fireworks occur throughout the 
year.1 People are encouraged to return unused 
and defective consumer fireworks to NT 
WorkSafe offices where they will be disposed of 
safely.6 This service is confidential, and NT 
WorkSafe do not record how many people return 
unused fireworks. To address the issue of 
FWRIs occurring year-round, there needs to be 
increased awareness of the importance of 
returning unused fireworks and an analysis of 
the public’s uptake of the service.   

Overall, there are low numbers of FWRI 
presentations and presentations fluctuate from 
year to year. There is a high turnover of the NT 

Table 2. Severity, area and type of firework-related 
injury in 2019 

Severity of injury Total % 

Mild 3 17 

Moderate 11 61 

Severe 3 17 

Unknown 1 6 
Areas of injury   

(23 areas in 18 people) 

Head 5 22 

Face 4 17 

Hands 5 22 

Arms 4 17 

Trunk 1 4 

Legs 3 13 

Feet 1 4 
Type of injury   

(27 injuries in 18 people) 

Burns 13 48 

< 1% TBSA* 3 

<5% TBSA 1 

>5% TBSA 1 

8 

Lacerations 4 15 

Ear injuries 5 19 

Eye injuries 3 11 

Blunt trauma 1 4 

Fractures 1 4 

Unspecified TBSA 

*Total body surface area
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********** 

population annually and population denominator 
data on fireworks users is unknown. This survey 
does not capture all the FWRIs that occurred as 
some people would present to their primary 
health care centre or not present at all. Further, 
the methodology of the surveys conducted varies 
slightly year to year. Therefore, it is difficult to 
determine statistically significant trends in 
FWRIs and correlate these trends with public 
health campaigns. As found in previous FWRI 
surveys,2,7,8,9 there is no discernible trend over 
time in terms of total injuries or hospitalisations 
due to FWRIs. They do not appear to be falling.  

Current safety campaigns include targeted 
messages to at-risk groups including bystanders 
and children. Despite current education 
campaigns and regulations, the burden of 
FWRIs is ongoing. The literature recommends 
that trained professionals provide the safest  
option to carry out fireworks displays.2,10,11 
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Abstract 

It is important to determine the epidemiology of 
childhood injuries to inform public health 
policy. Previously there has been no formal 
evaluation describing the types of paediatric 
injury presenting to Royal Darwin Hospital 
(RDH) Emergency Department (ED). This 
report describes the epidemiology of childhood 
injuries among 0-15 year-olds who presented to 
RDH ED in 2016. 
Key words: injury; surveillance; paediatrics; 
Northern Territory. 

Introduction 

The Northern Territory (NT) Paediatric Injury 
Surveillance Project was commenced by the 
Centre for Disease Control (CDC) Darwin in 
2015 to address a recognised gap in available 
data on childhood injuries occurring in the NT. 
The project aims to reduce the burden of 
childhood injury in the NT through 
identification of injury patterns and preventable 
injuries. The National Critical Care and Trauma 
Research Centre (NCCTRC) assumed leadership 
for the project in 2018 with oversight by a 
steering committee of key stakeholders from 
CDC, Royal Darwin Hospital (RDH) 
Emergency Department (ED), Department of 
Paediatrics and the NCCTRC. 

RDH is the largest hospital in the NT and 
receives patients from the immediate area, Gove 
Hospital, Katherine Hospital, as well as many 
NT remote communities. Occasionally patients 
from North West Australian communities, Alice 
Springs Hospital and overseas are also received 
at RDH. 

Method 

This report describes children aged 0-15 years, 
with injury as the presenting condition to RDH 
ED over a 12 month period between January 
2016 to December 2016 inclusive. Data were 
collected retrospectively from the electronic 
patient information system. The International 
Statistical Classification of Disease and Related 
Health Problems (ICD-10-AM) was used to 

code and describe injuries and the International 
Classification of External Causes of Injury 
(ICECI) was used to classify and systematically 
describe how injuries occur. 

Ethics 

This project is approved by the Human Research 
Ethics Committee of the NT Department of 
Health and Menzies School of Health Research 
(HREC reference number 2015-2494). 

Results 

From 1 January 2016 to 31 December 2016 
there were 13,121 paediatric (0-15 years) 
presentations to RDH ED, 4,007 (31%) of these 
were injury related.  

Presentation patterns 

The Top End is well known for its tropical 
climate with distinct ‘wet’ and ‘dry’ seasons. 
The dry season – May to September – lends 
itself to more outdoor activities such as 
camping, high impact sport and exercise 
activities and it is possible that this may explain 
the marginally more (54%) paediatric injury 
presentations seen during this period (Figure 1).  

Sunday was the most common day for paediatric 
injury presentation to the RDH ED (Figure 2). In 
most cases the day of presentation was the same 
that injury occurred. In a small number of cases 
(less than 1%) it was not possible to determine 
the day of injury. This usually occurred when 
the child came from another jurisdiction and was 
often related to a delayed presentation of the 
injury.  

The time of presentation is automatically 
recorded on arrival to the ED. 78% of 
presentations occur between 12:00 hours and 
23:59 hours and 54% of those presented between 
12:00 hours and 17:59 hours. (Figure 3).  

The time of injury is infrequently captured in the 
patient records. Time of injury was captured in 
5% of patients. Where captured, the most 
common time of injury was between 12:00 and 
17:59 hours (Figure 4). 

Northern Territory Paediatric Injury Surveillance Project, 2016 Report 
Jane Thomas, National Critical Care and Trauma Response Centre, Darwin 

Project Investigators: Jodie-Kate Williams,1 Dianne Stephens,1 Keith Edwards,2 Kate Tessman,3 Rebecca Jarman,3 David Read,2 Didier 
Palmer2 

Contributors: Vicki Krause,3 Huat Lim,1 Adrienne Deans,2 Anna Lithgow,2 Bronte Martin,1 Meredith Neilson3 

1. National Critical Care and Trauma Response Centre, 2. Royal Darwin Hospital, 3. Centre for Disease Control 
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Triage category 

Most presentations (65%) were categorised as 
category 4-Semi-urgent. Very few presentations 
(2%) were triaged as category 1-Resus 
(Figure  5).  

Mode of separation from RDH ED 

The majority of paediatric injury presentations 
in 2016 were discharged home 85% (3,392), 2% 
(79) prior to being seen by a doctor (Figure 6). 

Figure 3. Time of presentation to ED Figure 4. Time of injury 

Figure 1. Injury presentations by month 2016 

Figure 2. Day of presentation and injury 
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Demographics 

This surveillance project captured presentations 
of children aged between 0-15 years to RDH 
ED. The highest percentage (17%) of 
presentations occurred in the toddlers age 
groups, between the ages of 1-2 years. The 
lowest percentage of presentations occurred in 
babies less than 1 year of age, and children aged 
3-15 years. These 2 subgroups represented 5-7% 
of presentations (Figure 7). 
 

 

More males (58%) than females (42%) 
presented to RDH ED with injury (Figure 8).  

Approximately 26% of the total NT population 
identify as Aboriginal and /or Torres Strait 
Islander people. In this cohort 27% of 
presentations identify as Aboriginal and / or 
Torres Strait Islander (Figure 9).  

At the time of presentation most children (79%) 
were residing in the urban Darwin and 
Palmerston regions. The place of residence was 
not necessarily the place where injury occurred 
(Figure 10). 
 

Figure 10. Place of residence 

Figure 9. Injury by ethnicity 

Figure 5. Triage category 

Figure 6. Mode of separation from ED 

Figure 7. Injury by age 

Figure 8. Injury by gender 
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Injury 

There were 32 possible classifications for nature 
of injury in this project including; other 
specified nature, injury of unspecified nature and 
no injury detected. Fractures were the most 
common injury and accounted for 23% of all 
presentations. Multiple injuries of more than 1 
‘nature’ also frequently included fracture  
(Figure 11). 

The most common fractures were wrist 
fractures. Wrist fractures represent 33% of all 
fractures identified within both fracture only 
injuries and multiple injuries groups (Figure 12). 

There were 39 possible mechanism of injury 
categories in this project. Falls were the most 
common mechanism of injury accounting for 
42% of all injuries. All of the 5 possible fall 
types (e.g. falling/stumbling/jumping/pushed 
from a height less than 1 metre) were combined 
to obtain the total number of falls (Figures 13 
and  14). 
 
In all children aged 0-15 years most falls 
happened during leisure and play (42%), 
followed by sports and exercise (19%) and in 
17% of cases the activity at the time of fall was 
unclear. In 58% of falls there was no injury 
factor applicable, identified or classified. The 
most common injury factors identified are  

playground equipment, beds, trampolines, chairs 
or sofas and tables, stand, cupboard, shelves or 
partitions (Figure 15). 

There was no injury detected in 7% of 
presentations relating to falls. The most common 
injury detected among falls presentations were 
fractures (Figure 16). Intracranial injury 
accounted for 6% of injuries relating to falls. In 
this project concussion is included in the 
intracranial injury category.  
 
A large percentage of injuries (34%) occurred at 
an unspecified location (Figure 17). Where the 
location is known the home is the most common 
place for injury occurrence (33%). 

Figure 15. Most common injury factors related to 
falls 

Figure 11. Nature of injury (Top 10) 

Figure 12. Most common fractures  

Figure 13. Mechanism of injury 

Figure 14. Most common activities at time of fall 
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In the home, beds are commonly recorded as 
injury factors. At home children frequently fall 
from beds while at play or during sleep. 
Children also often fall from or collide with 
chairs or sofas in the home (Figure 18). 

An injury factor related to the injury was not 
always identified, but in some cases multiple 
injury factors were identified. In 3% (133) of all 
paediatric injury presentations trampolines were 
an injury factor. Playground equipment was a 
common injury factor identified in this cohort 
with monkey bars accounting for 33% (64). 
Other frequently reported injury factors included 
swimming pools, shopping trolleys, car doors 
and jewellery (Figure 19).  

Intent 

The majority of childhood injury presentations 
to RDH ED in 2016 were unintentional (96%). 
Intentional self-harm accounted for 1.6% of 
injuries, assault accounted for 1.7%, intent was 
undetermined in 1.5% of injuries and 
unspecified in 1% and 0.5% were categorised as 
other specified intent or other violence.  

Figure 16. Most common injuries resulting from 
falls 

Figure 19. Most common injuries resulting from falls 

Figure 17. Injury by location 

Figure 18. Injury factors in the home (Top 10) 
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Special Interest mechanism of injury categories 

Sport and exercise 

25% of all paediatric injury presentations were 
related to sport/exercise activity (Figure 20). 
Cycling was the most common sporting activity 
associated with injury at 13%, followed by 
Australian rules football at 12% and 
trampolining at 10%. 

Documentation of personal and environmental 
countermeasures (safety devices and equipment) 
were included in the data collection for this 
project. This component was poorly recorded 
and often missing in source data documentation. 
For example; there were 139 cycling related 
presentations in 2016 and of these, 135 had 
identified injuries, but in 77% of cases there was 
no reference to the use of personal 
countermeasures. There were 8 intracranial 
injuries reported among the pedal cyclist 
presentations; 3 of these were reported to be 
wearing a helmet, 3 were reported not to be 
wearing any protective devices and in 2 cases 
personal countermeasures were unspecified 
(Figure 21).  
The use of protective countermeasures in the 
form of helmets is often unspecified in patient 
records despite sustaining head injury.  

Water safety  

There were 13 presentations classified as 
drowning/immersion. Of these, 5 occurred in 
home swimming pools, 4 at recreational areas,   

1 in an educational area and 3 at an unspecified 
place. 

Of the drowning / immersion presentations 6 
were admitted within the ED, 1 to the ward, 5 
discharged home and 1 left ED before being 
reviewed by a medical officer. There were no 
fatal outcomes. 

There were 46 injuries sustained in swimming 
pools. The most common injury classification 
was open wound. Open wound injuries in this 
cohort were most commonly associated with 
contact with the pool edge, however, 4 
superficial injuries were documented as being 
associated with contact with the pool filter or 
drain (Figure 22). 

There were 9 injuries that occurred at 
recreational water parks; 5 involved injury 
associated with waterslides and 4 occurred in the 
park surrounds. 

All-terrain vehicle (ATV) injuries 

ATV riding is an increasingly popular activity. 
There were 20 ATV related incidents captured in 
2016. The most common injury resulting from 
an ATV incident was fracture (Figure 23). There 
were 3 presentations that were classified as 
having multiple injuries; 2 had concussion 
documented with other injuries and 1 
presentation had multiple fractures including to 
the spinal, rib and scapula. Radial fractures were 
the most common fractures associated with ATV 
crashes. 

Figure 21. Head injury by sport and use of 
helmet 

Figure 22. Injuries in swimming pools 

Figure 23. Injury by all-terrain vehicles  

Figure 20. Injury by sporting/exercise activity 
(Top 10) 
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In most cases ATV incidents personal 
countermeasure were unspecified; although 5 
were wearing helmets (Figure 24).  

Motorbike injuries 

There were 39 motorbike / dirt bike related 
presentations in 2016 (Figure 25 and 26). 
Fractures were the most common motorbike 
related injury. In 3 presentations there was no 
injury identified. Only 7 of these patients were 
admitted within ED and 2 were admitted to the 
ward. 

Fractures of fingers and toes were common in 
this motorbike incident cohort, with 1 case 
sustaining bilateral radius and ulna fractures. 
This patient has been entered only once in the  
Figure above under radius +/-ulna. 

In motorcycle crash related presentations, 
countermeasures were infrequently recorded in 
the source documents. There were 13 patients 
stated to have been wearing a helmet at time of 
injury and 6 of those had additional 
countermeasures in place such as padded guards, 
gloves and boots (Figure 27).  

Foreign body injury / contact 

There were 236 paediatric foreign body related 
cases in 2016. Foreign body related 
presentations represented 6% of the paediatric 
presentations in 2016. Most foreign bodies were 
soft tissue i.e. splinters in feet or hands 
(Figure  28).  

The next most common injury by foreign bodies 
was located in the ear canal, nose and alimentary 
tract (combined) at 60% (Figures 29-31). 
Foreign bodies to the ear canal, nose and 
alimentary tract were often self-inflicted by the 
child. A wide variety of objects make up the 
foreign bodies seen in the paediatric 
presentations during 2016 – some with 
potentially very harmful or even fatal 
consequences. Of the 236 presentations the most 
common foreign objects were beads at 9% (22), 
however 11% (27) of foreign bodies were 
unknown objects.  

Figure 24. All countermeasures by all-terrain 
vehicles (all crashes) 

Figure 27. Countermeasures by motorbike 

Figure 26. Fracture by motorbike 

Figure 25. Injury by motorbike 

Figure 28. Injury by foreign body 
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Discussion 

This is the first report evaluating paediatric 
injury presentations to the RDH ED. It is a 
retrospective report examining paediatric 
injury presentation data from 2016. In 2016 the 
highest injury rates were seen in children aged 
1-2 years, with the most common mechanism 
of injury across all ages being falls. 

There are 5 categories of falls to select from in 

the dataset; falling/stumbling by tripping on 
same level, falling/stumbling by slipping on 
same level, falling/stumbling/jumping pushed 
from a height less than 1 metre, 
falling/ stumbling/jumping from height 1 metre 
or more and unspecified falling/stumbling/
jumping/pushed. For the purposes of this 
evaluation, all falls have been grouped 
together. It is often impossible to identify the 
specific category of a fall (as above) from the 
source data (patient notes). There is frequently 
no injury factor identified in relation to falls, 
but where an injury factor is identified then 
playground equipment, beds, trampolines, 
chairs and sofas are the most commonly 
identified factors. 

In this report, pedal cyclist presentation was 
identified as a different mechanism of injury to 
the ‘any fall category.’ There were 130 pedal 
cyclist presentations; many of these 
presentations reported children falling from a 
bicycle.  

Personal and environmental countermeasures 
are not well recorded in source data 
documentation. Given the importance of 
countermeasures in preventing or minimising 
injury; we suggest that an improvement in 
documentation of the use of personal and 
environmental countermeasures could provide 
an effective way to measure public health 
promotion activities encouraging the use of 
these countermeasures. 

There were a number of limitations with this 
project. Given the retrospective nature of this 
project it was not always possible to ascertain 
all data elements related to an injury. In some 
cases, data element options did not provide a 
valid description of the injury. For example, in 
the category of ‘injury factor,’ some common 
factors related to injury such as ‘swimming 
pool’ and ‘shopping trolley’ were not data 
options. In this category there was also no 
option for ‘other specified injury factor.’ 

In conclusion, improvement in source 
documentation entries would enhance data 
collection and reporting thereby, improving the 
paediatric injury surveillance data and its 
potential benefits to the children of the NT. 
The source documentation for this project was 
obtained from the hospital clinical information 
systems. A prospective contemporaneous data 
collection program would provide more 
detailed and robust data to inform future injury 
prevention strategies in the NT.  

Figure 29. Foreign body by ear 

Figure 30. Foreign body by nose 

Figure 31. Foreign body by alimentary tract  
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Have all  your 1-19 year olds had their FREE meningococcal ACWY vaccine to protect 
them and those around them for meningococcal disease?   

A coverage report on the Meningococcal ACWY vaccine program in the NT 

Tables 1 and 2 show the coverage of the 
meningococcal ACWY vaccine by age groups, 
Indigenous status and regions, including by 
urban and rural division. The meningococcal 
ACWY Vaccine Program was rolled out starting 
in October 2017 as a FREE vaccine for all those 
aged 1-19 years in response to a large outbreak 
of meningococcal W disease that occurred in 
Central Australia. The program started in 
Central Australia and progressively moved 
northward until by August 2018 all people aged 
1-19 years living in the NT were funded and 
recommended to have the vaccine. 
 
The meningococcal ACWY vaccine is very safe 
and effective vaccine and the aim is to achieve at 
least 80% coverage in the 4 age cohorts between 
1-19 years by the end of 2019. The coverage 
rates show that while some groups have 
achieved high uptake others have not. Those 
groups with lower coverage include particularly 

the Top End region, the urban regions and those 
aged 15-19 years NT wide. 
 
Awareness raising is important. 
 
GPs, specialists and vaccine providers are 
encouraged to discuss meningococcal vaccine 
with their patients and parents of their patients to 
encourage uptake of this FREE meningococcal 
ACWY vaccine at every opportunity. 
 
Promotion of the meningococcal ACWY 
vaccine has been through local and social media 
and via school newsletters – however more 
awareness raising is planned. Don’t miss out. 
Don’t let your patients and community miss out. 
Aim for the highest coverage possible to protect 
young people and the community from this 
serious and potentially fatal disease. 
Meningococcal disease — it is vaccine 
preventable. 

Figure 1. Meningococcal ACWY vaccine coverage by age group and Indigenous status; NT aged for 1-19 
years; at 9 September 2019  

Age cohort Aboriginal Non-Aboriginal 

1 to 4 years 102%*   87%* 

5 to 9 years 81% 47% 

10 to 14 years 83% 61% 

15 to 19 years 74% 58% 
Total 83% 64% 

*Depending on vaccine brand given, children may have received 1 to 2 doses between 12-23 months 
to be considered fully vaccinated against meningococcal ACWY disease 

Recommendations 

The recommendations from this first report 
evaluating paediatric injury presenting to RDH 
ED are: 

 Continue Paediatric Injury Surveillance 
Project (PISP) as a contemporaneous project 

 Review data set to enhance the potential for 
more relevant and concise reporting 

 Conduct PISP information sessions within 
the RDH ED to enhance injury related re-
porting. 

 
Acknowledgements 

The team would like to acknowledge  the  
Medical and Nursing Staff of RDH ED and the 
Top End Health Service Decision Support 
Unit. 



The Northern Territory Disease Control Bulletin Vol. 26, No. 3, September 2019 15 

 

********** 

Table 2. Meningococcal ACWY vaccine coverage by age group and regions; NT aged 1-19 years; at 9 
September 2019 

Age Cohort Darwin 
urban 

Darwin 
rural 

East 
Arnhem 

Katherine Barkly Alice 
Springs 
urban 

Alice 
Springs 

rural 

1 to 4 years 92%* 71%* 70%* 83%* 111%* 97%* 92%* 

5 to 9 years 44% 70% 59% 79% 83% 64% 79% 

10 to 14 years 58% 76% 72% 74% 104% 74% 86% 

15 to 19 years 59% 69% 71% 66% 58% 60% 58% 

*Depending on vaccine brand given, children may have received 1 to 2 doses between 12-23 months to be 
considered fully vaccinated against meningococcal ACWY disease 

Are you 1 to 19 years old? 
Don’t miss out! 

Get your meningococcal ACWY vaccine 
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Abstract  

The mosquito engineering program is a 
combined Northern Territory Health and City of 
Darwin program that targets mosquito breeding 
sites in stormwater discharge areas of the 
Darwin urban area primarily through open 
drain maintenance and also via the shallow 
filling of ground depressions in disturbed areas. 
The program has been running since 1983. 
Open stormwater drains typically become a 
mosquito problem as they are unlined and have 
a very flat gradient, and are therefore easily 
subject to sediment deposition and vegetation 
growth. Dry season low flows can then create 
isolated pools suitable for mosquito breeding. 
Mosquito breeding can also extend into 
upstream stormwater pipes when the outlet 
drains are blocked. In the current dry season of 
2019 the engineering program has so far 
desilted 54 drains and carried out the filling of 
wheel ruts in several mosquito prone areas. 
 
Key words: drain; maintenance; anthropogenic; 
mosquito; virus. 

Background 

The Northern Territory Government Department 
of Health (NT Health) and City of Darwin 
(CoD) council share a combined mosquito 
engineering program, which commenced in 
1983 to remove mosquito breeding sites caused 
by stormwater discharge, in particular dry 
season discharge.1 After an initial 5 year drain 
construction period, the program moved to its 
current ongoing maintenance phase. The main 
mosquito species associated with stormwater 
discharge were the common banded mosquito 
Culex annulirostris, a major potential vector of 
Murray Valley encephalitis virus (MVEV), 
Kunjin virus (KUNV), Ross River virus (RRV) 
and Barmah Forest virus (BFV), Anopheles 
species mosquitoes, which are potential vectors 
of malaria and the northern salt marsh mosquito 
Aedes vigilax, a potential major vector of RRV 
and BFV.2,3 While not currently considered a 
problem in Australia, Culex quinquefasciatus is 
considered a potential vector of the West Nile 
virus in the United States of America (USA)4, 
which is closely related to the Australian Kunjin 
virus.5 Therefore, the current program also aims 
to prevent the extensive breeding of this species. 

Prior to the commencement of the program, the 
main areas of anthropogenic (human 
influenced/ caused) mosquito breeding in 
Darwin were Leanyer swamp, Casuarina swamp 
and Coconut Grove swamp,6 with the Fannie 
Bay/East Point side of Ludmilla Creek also 
requiring numerous drain upgrades. The 
mosquito breeding problems were caused by 
stormwater drains terminating at, or nearby to, 
the development boundary. Additional flows and 
most importantly, dry season flows, created 
semi-permanent or permanent shallow swamps 
in the downstream receiving areas and also in 
the drains.2,3,6 There were also mosquito 
breeding issues caused by sandmining in the 
Coconut Grove and Casuarina Coastal Reserve 
interdunal areas.6  
 
The primary purpose of the mosquito drains was 
to link the stormwater drains from the edge of 
the older Darwin suburbs to a free draining tidal 
area colonised with fish and other aquatic 
predators of mosquito larvae, via low flow 
drainage channels. The secondary purpose was 
to provide a central point for stormwater to 
slowly drain into from surrounding flat areas, to 
reduce the area and/or period of mosquito 
breeding in the lowlands receiving stormwater 
discharge from urban Darwin.   
 
The works carried out by the current 
maintenance program are desilting, 
herbiciding/ vegetation removal, and minor 
concrete upgrading of over 200 drains around 
the fringes of Darwin, with the greatest 
concentration of drains located in the Leanyer 
swamp area. The maintenance program does not 
construct new drains. Spot filling of shallow 
depressions in low lying coastal council 
parklands is also carried out. Due to the large 
number of drains, only a proportion of all drains 
can be maintained every year, with the aim to 
target most drains every 1-5 years before 
vegetation growth and sediment deposition 
becomes costly to manage. Leanyer swamp is 
the most important area due to the large network 
of drains across a large area of potential 
mosquito breeding, followed by the Coconut 
Grove side of Ludmilla Creek, the East Point 
side of Ludmilla Creek, and the coastal 
foreshore stretching from Fannie Bay to Mindil 
Beach.  

Mosquito engineering works in 2019 
Allan Warchot, Alex Roberts and Nina Kurucz 

Centre for Disease Control, Darwin 
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Methods 

Open drains requiring works in 2019 were 
identified during NT Health’s Medical 
Entomology (ME) larval mosquito control 
surveys which occur after high tides or early wet 
season rain. An end of wet season survey was 
also carried out in open drains that had not 
recently been inspected. Historical data from the 
ME database was also used to identify 
consistently offending drains. Open drains 
regularly breeding important mosquito species 
such as Ae. vigilax and Cx. annulirostris were 
assigned the highest priority. The Darwin 
weekly adult mosquito monitoring results were 
also a valuable tool in identifying problem areas 
and drains, particularly during the late dry 
season when anthropogenic mosquito breeding 
sites become obvious. In some years, mosquito 
complaints from residents have assisted in the 
detection of problem drains. 
 
Work maps were created using the mapping 
software ArcGIS©, with shapefiles created that 
outlined the estimated portion of drains 
requiring works. The recommended works were 
published in a series of high resolution base 
work maps that covered the Darwin area, to 
assist contractors with accurately locating each 
drain. 

Results 

From 1 May to August 2019, the program 
carried out desilting works in 54 drains, with 
required works in each drain varying from 
approximately 1km in length to 20m in length. 
Most drains desilted so far in 2019 were at 
Leanyer swamp and Vestey’s Lake, with drain 
works also carried out at East Point and 
Ludmilla. It should be noted that for some 
drains, works were not required along their 
entire length. The general location of desilted 
drains are represented in Figure 1 as aqua blue 
lines. Site images of select drain works are 
shown in Photos 1 to 8. Wheel ruts were also 
filled and levelled in tidal mudflat areas of 
Vestey’s Lake, East Point and Leanyer swamp, 
and drain herbiciding was carried out in Stuart 
Park. 

Discussion  

The mosquito engineering program commits 
resources based on mosquito breeding 
importance. As only small amounts of sediment 
and vegetation can cause a mosquito problem, 
the early maintenance works carried out by this 
program are generally considered to be of low 
impact. Early intervention also prevents 
maintenance costs from escalating by removing 
the requirement to cart material away, such as 
large trees and large amounts of sediment and 
reducing the time taken to carry out the works. 

Figure 1. Location of desilted drains in Darwin urban area, May to August 2019 
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Photos 1 and 2. Main Karama outlet drain, lower portion. Pre-works (left) and post– work (right) 

Photos 3 and 4. Left to right. Main Leanyer swamp drain near junction with Karama drain - fallen trees 
requiring removal; Drain west of main Leanyer swamp drain – shallow scraping of 
sediment and grass.  

Photos 5 and 6. Left to right. Shallow drain along north face of old Leanyer dump desilted; East Point 
road/jungle outlet drain near horse paddock desilted 
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Early intervention may also allow a smaller 
machine to be used, potentially further reducing 
maintenance costs and reducing the disturbance 
footprint.  
 
The drain program is intended to operate swiftly 
to remove mosquito breeding in drains, to 
protect the health and wellbeing of adjacent 
residents. The alternative to the drain 
maintenance program would be a substantial 
increase in larval mosquito control requirements, 
for example, a large increase in expensive 
helicopter mosquito control and resources 
required to carry out the increased control.  
  
There are further drain desilting works planned 
to conclude the 2019 dry season works, most 
notably in the Coconut Grove and East 
Point/ Fannie Bay drainage areas and along the 
edge of the Leanyer 5 acre blocks. Some shallow 
filling/surface re-profiling works are also 
planned for East Point near Lake Alexander.  

Conclusion 

The mosquito engineering program contributes 
to the overall integrated mosquito management 
program for Darwin which has been designed to 
use a combination of techniques to control 
mosquitoes. The shared responsibility of the 
program allows works to be expediently carried 
out to the benefit of the people living in and 
visiting Darwin.  
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In July 2018, the STRONG TL (Surveillance, 
Training, Research Opportunities, National 
Guidelines for communicable disease control in 
Timor-Leste) project commenced in 
Timor-Leste. The STRONG TL project is a 3 
year project funded by the Australian 
Government’s Indo-Pacific Centre for Health 
Security, which sits within the Department of 
Foreign Affairs and Trade.1 Administered by the 
Menzies School of Health Research, the 
STRONG TL project aims to increase the 
capacity of the Timorese government to conduct 
surveillance of, and respond to communicable 
diseases. The STRONG TL project involves 
collaboration between the Northern Territory 
(NT) Centre for Disease Control (CDC), Royal 
Darwin Hospital (RDH), the National Critical 
Care and Trauma Response Centre, Australian 
National University, Maluk Timor, the World 
Health Organization (WHO), Universidade 
Nasional Timor‑Lorosa’e (UNTL) and the 
Ministerio da Saude (MdS) Timor-Leste 
(Timor-Leste Ministry of Health). 
  
The 3 main objectives of the STRONG TL 
project are to: 
1. Understand how improved capacity for 

clinical and laboratory-based communicable 
disease surveillance in Timor-Leste can 
rapidly identify burden of disease and report 
on shifts in epidemiology and emerging 
threats  

2. Improve health service delivery through 
implementation of evidence-based national 
guidelines for public health and clinical 
responses to key infectious diseases and 
antimicrobial resistance, and  

3. Promote collaboration and training in health 
systems and operational research in 
Timor-Leste and Northern Australia. 

  
Epidemiologists from the NT CDC have been 
working as mentors in the Departementu 
Vijilansia Epidemiolojia (Surveillance and 
Epidemiology Department) within the 
Ministerio da Saude (MdS) to enhance 
surveillance and response activities to 
communicable diseases. NT public health 
experts have worked alongside Timorese 
colleagues responding to urgent disease 
notifications, such as suspected measles cases, 
as well as participating in outbreak 
investigations.2  

The major output from the first 12 months of the 
project is the recently published, Integrated 
Disease Surveillance and Response - A guideline 
for implementation in Timor-Leste (IDSR). This 
is the 3rd edition of this document, and by far the 
most comprehensive. There is both a Tetum 
version (1 of 2 official Timorese national 
languages) and an English language version, 
which is useful for foreigners working within the 
communicable disease control area, as well as 
clinicians who need to notify cases of disease. 
 
Prior to the revision, there were a total of 25 
diseases/conditions under surveillance in 
Timor-Leste (Box 1). Fifteen diseases were 
reported on a weekly basis, 22 on a monthly 
basis, and 25 featured in the monthly 
Epidemiological Bulletin for Timor-Leste 
produced by the MdS in collaboration with the 
WHO. 
 
The process for developing the IDSR occurred 
in 3 main stages. Firstly, consultation occurred 

Developing integrated disease surveillance and response in Timor-Leste 
Anthony D.K. Draper,1,2,3 Maria Angela Varela Niha,2 Merita Monteiro,4 Nick S.S Fancourt, 3,5 

Rowena H Boyd,1 and Joshua R. Francis3,5 
1. Centre for Disease Control, Darwin; 2. Departementu Vijilansia Epidemiolojia, Ministerio da Saude, Caicoli, 
Timor-Leste;3. Menzies School of Health Research, Darwin; 4. Departementu Controlo de Doencas Contagiosas, 

Ministerio da Saude, Lahane, Timor-Leste; 5. Paediatric Department, Royal Darwin Hospital, Darwin. 

Epidemic prone diseases Vaccine preventable 
diseases 

Dengue Measles 

Acute upper respiratory 
tract infection 

Rubella 

Acute upper respiratory 
infection 

Tetanus 

Pneumonia (<5 years) Tetanus (neonatal) 

Simple diarrhoea Acute flaccid paralysis 
(polio) 

Diarrhoea with blood Diphtheria 

Cholera Pertussis 

Meningitis/encephalitis  

Anthrax  

Public health focus Neglected tropical 
diseases  

HIV/AIDS Rabies 

Tuberculosis Scabies 

Malaria Leprosy 

Traffic Accidents Yaws 

Sexually transmitted 
infections 

 

Box 1. Diseases under surveillance in Timor-Leste, 
circa 2018 
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with key stakeholders, including staff from the 
surveillance and epidemiology department and 
the Departamento Controlo Doencas 
Contagiosas (Department for Control of 
Contagious Diseases - CDC) at the MdS as well 
as staff from the WHO, in order to determine 
which conditions and diseases should be 
notifiable and included in the IDSR. In addition 
to the conditions already under surveillance, a 
number of conditions were added to respond to 
results generated from the newly functioning 
microbiology laboratory within the Timor-Leste 
National Referral Laboratory. Other conditions 
were added in order to capture results from the 
serology and microbiology laboratories, as well 
as other public health risks that Timor-Leste has 
an obligation to prevent, detect and rapidly 
respond to, in accordance with the International 
Health Regulations 2005.3 The list of conditions 
included in the newly revised 2019 version of 
the IDSR are shown in Figure 1. 
  
The second stage of revising the IDSR involved 
developing case definitions for the 52 conditions 
under surveillance. Case definitions were 
proposed by STRONG mentors based on 
existing case definitions used by WHO, SEARO 
(WHO South East Asia Region Office), United 
States Centers for Disease Control and 
Prevention (US CDC), and the Communicable 

Diseases Network Australia (CDNA). All case 
definitions were written in both Tetum and 
English and discussed at a national workshop 
attended by clinicians, laboratory staff and 
surveillance staff. These attendees then 
developed case definitions into syntax that was 
understood by all attendees. In Timor-Leste 
there are over 30 local languages spoken in 
addition to Tetum, Portuguese, Bahasa Indonesia 
and increasingly, English.4,5 Portuguese was the 
language of instruction up until the Indonesian 
invasion in 1975, when Bahasa Indonesia was 
then used. In the current health landscape in 
Timor-Leste, Tetum, Portuguese, English, 
Indonesian and Spanish (many Timorese doctors 
have been trained in Cuba as part of an 
international collaboration) are the main 
languages used in health training and delivery. 
As a rapidly developing language, long 
discussions took place between participants to 
ensure that the Tetum words and phrases chosen 
were understood by all. 
  
The third stage involved developing public 
health responses for each of the 52 conditions. 
Like the case definitions, the proposed public 
health responses were based on those that 
existed in the previous Timor-Leste IDSR, as 
well as examples from WHO, SEARO, US CDC 
and the CDNA. The proposed public health 

Figure 1. Diseases included in the 2019 revision of the Timor-Leste Integrated Disease Surveillance and 
Response guideline 
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Figure 2. Excerpt from the revised Timor-Leste Integrated Disease Surveillance and Response (IDSR) 
guideline 
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responses were developed in order to make them 
appropriate and adequate for Timor-Leste, as 
determined by the finite resources available. 
These proposed public health responses were 
discussed, revised and accepted at a workshop 
attended by surveillance and epidemiology and 
CDC staff in Dili in April 2019. The final format 
of the IDSR describes reporting responsibilities 
for clinicians and public health staff, case 
definitions (including illustrations for some rare 
conditions), the required public health response 
and sources of further information if required 
(Figure 2—previous page). 
 
The final part of the revision of the IDSR has 
been the process of sosializasaun/sensibilizasaun 
(socialisation). This involves staff from the 
national surveillance and epidemiology office, 
WHO and STRONG TL running workshops in 
each of the 13 municipalities in order to describe 
the IDSR, its development, its intended use and 
also its importance as a source of simple, readily 
available information, in local language. The 
sosializasaun process began in Baucau 
(Figure  3) and Ermera in August 2019 and will 
continue to the other municipalities over the 
coming months. 

The IDSR will arguably be the most important 
output of the epidemiology branch of the 
STRONG TL project. The 2019 version of the 
IDSR is the first to list each and every disease 
under surveillance, the first to feature clear and 
concise case definitions for every disease under 
surveillance and the first to implicitly outline the 
public health response to each disease. The 
IDSR will serve as a guide for future 
development of notifiable disease surveillance 
databases in Timor-Leste.  

Part of the success of STRONG TL in the 
surveillance and epidemiology department, has 
been the ability to produce and present training 
and written materials in local language, rather 
than in English. Delivering in local language has 
not only saved time, but also increased 
engagement and participation. Furthermore, we 
have observed that peer-based learning in the 
Timor-Leste professional setting is extremely 
important. Didactic western teaching methods 
should be limited to introducing key concepts 
and theories. Discussion and commentary 
amongst participants should form the majority of 
any workshop or training in Timor-Leste with 
local examples and anecdotes used to clarify and 
reinforce key learning points. 
 
The STRONG TL project continues until 2021. 
Currently, STRONG TL mentors are assisting to 
develop outbreak investigation guidelines for 
Timor-Leste, as well as continuing to provide 
side-by-side mentoring in the surveillance and 
epidemiology department. 
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Background: Interseasonal influenza 
outbreaks are not unusual in countries with 
temperate climates and well-defined influenza 
seasons. Usually, these are small and diminish 
before the main influenza season begins. 
However, the 2018/19 summer-autumn 
interseasonal influenza period in Australia saw 
unprecedented large and widespread influenza 
outbreaks. 
 
Aim: Our  objective was to determine the 
extent of the intense 2018/19 interseasonal 
influenza outbreaks in Australia 
epidemiologically and examine the genetic, 
antigenic and structural properties of the viruses 
responsible for these outbreaks.  
 
Methods: This observational study combined 
the epidemiological and virological surveillance 
data obtained from the Australian Government 
Department of Health, the New South Wales 
Ministry of Health, sentinel outpatient 
surveillance, public health laboratories and data 
generated by the World Health Organization 
Collaborating Centre for Reference and 
Research on Influenza in Melbourne and the 
Singapore Agency for Science, Technology and 
Research.  
 
Results: There was a record number  of 
laboratory-confirmed influenza cases during the 
interseasonal period November 2018 to May 
2019 (n= 85,286; 5 times the previous 3-year 
average) and also more institutional outbreaks, 
hospitalisations and deaths, than what is 
normally seen.  
 
Conclusions: The unusually large 
interseasonal influenza outbreaks in 2018/19 
followed a mild 2018 influenza season and 
resulted in a very early start to the 2019 
influenza season across Australia. The reasons 
for this unusual event have yet to be fully 
elucidated but are likely to be a complex mix of 

climatic, virological and host immunity-related 
factors. These outbreaks reinforce the need for 
year-round surveillance of influenza, even in 
temperate climates with strong seasonality 
patterns. 

Carlson DB, Dale PER, Kurucz N, Dwyer P, 
Knight JM, Whelan P, Richards D 

J American Mosquito Control Assoc, 
35 (2):123–134, 2019 

The aims of this review were to compare 
planning for both mosquito control and land use 
in east-central Florida, USA, and in New South 
Wales, Queensland, and the Northern Territory, 
Australia. Saltwater mosquito production in 
mangroves and salt marsh is the predominant 
mosquito control concern in all the areas. Urban 
encroachment towards saltwater mosquito 
habitats is a problem in both Florida and 
Australia. In east-central Florida and the 
Northern Territory, mosquito control is 
supported by comprehensive source reduction 
programs, whereas in Queensland and New 
South Wales, larviciding is the main method of 
control. The long-term control by source 
reduction programs reduces vulnerability to 
mosquito issues as population encroaches 
towards wetlands, whereas larviciding programs 
have to respond repeatedly as problems arise. 
Problems from urban encroachment are 
exacerbated if mosquito control and land-use 
planning are not integrated. Further, urban 
planning that is not informed by mosquito 
management can lead to increased mosquito 
problems by inadvertent design or allowing 
residential development close to mosquito 
habitats. This increases the need for mosquito 
control and related resourcing. At the regional 
level of governance, Florida and the Northern 
Territory generally have greater integration 
between planning for development and mosquito 
control than at the local government level in 
New South Wales and Queensland, where there 
is a lack of integration between mosquito 
agencies and planners. It is concluded that 
coordination of planning and mosquito control is 
more effective at higher government levels than 
at local levels, which have less connectivity 
between management areas and/or insufficient 
resources. The lesson is that collaboration can 
assist in avoiding or resolving conflicts. 

Abstracts from peer reviewed published articles related to the  
Northern Territory  

Mosquito control and coastal 
development: how they have coexisted and 
matured in Florida and Australia 

Intense interseasonal influenza 
outbreaks, Australia, 2018/19 
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Brotherton JML, Winch KL, Chappell G, 
Banks C, Meijer D, Ennis S, Peterson K, 
Webby R, Whop LJ 

Med J Aust 2019; 211 (1): 31-36. || doi: 
10.5694/mja2.50221  

Objective: To estimate human papillomavirus 
(HPV) vaccination coverage and course 
completion rates for Indigenous adolescents in 4 
Australian state and territories.  
 
Participants, settings: Adolescents who were 
12 years old in 2015 and received the 
quadrivalent HPV vaccine (3 doses: 0, 2, 6 
months) as part of the National HPV 
Vaccination program in 2015 or 2016 in New 
South Wales, Queensland, the Northern 
Territory, or the Australian Capital Territory.  
 
Main outcome measures: Estimated HPV 
vaccination coverage by dose and by Indigenous 
status and sex, based on National HPV 
Vaccination Program Register data; vaccination 
course completion rates (proportion of dose 1 
recipients who received dose 3) for 12-year-olds 
vaccinated during 2013-2016, by sex, 
jurisdiction, and Indigenous status. 
 
Results: Dose 1 coverage exceeded 80%  for  
all Indigenous status/jurisdictions/sex groups 
(range, 83.3-97.7%). Coverage was similar for 
Indigenous and non-Indigenous girls in 
Queensland (87.3% v 87.0%), lower for 
Indigenous girls in the ACT (88.7% v 97.7%) 
and the NT (91.1% v 97%), and higher in NSW 
(95.9% v 89.9%); it was similar for Indigenous 
and non-Indigenous boys in all jurisdictions 
except for the NT (88.6% v 96.3%). Dose 3 
coverage (range, 61.2-87.7%) was markedly 
lower for Indigenous than non-Indigenous 
12-year-olds in all jurisdictions, except for girls 
in NSW (82.6% v 83.6%). 
 
Conclusion: HPV vaccine coverage is high, 
but course completion is generally lower for 
Indigenous adolescents. Strategies for improving 
completion rates for Indigenous Australians area 
needed to end the higher burden of cervical 
cancer among Indigenous than non-Indigenous 
women. 
 
 

Hughes J, Lowah G, Kelly J 

Med J Aust 2019; 211 (1): 6-6.e1. || doi: 
10.5694/mja2.50210  

Hughes, Lowah and Kelly summarised the 
formation and goal of the Northern Australia 
Aboriginal and Torres Strait Islander Kidney 
Health Workforce Taskforce following a 
meeting of August 3 2018. The taskforce will 
address the unmet need for formalised unity and 
support in the field of Indigenous kidney health 
in Northern Australia. More detail can be found 
at:https://www.mja.com.au/journal/2019/211/1 
 

 

Bowen A, Daveson K, Anderson L, Tong SYC 

Med J Aust 2019; 211 (1): 9-11.e1.  doi: 
10.5694/mja2.50216  

Bowen, Daveson, Anderson and Tong reported 
antimicrobial resistance (AMR) is now being 
integrated into the World Health Organization 
Sustainable Development Goals and how 
antimicrobial stewardship and priorities need to 
be understood in the context of, and potentially 
included in Closing the Gap targets for remote 
Indigenous Australians.  

In the 1 July 2019, Volume 211, Number 1, 
Medical Journal of Australia (MJA) issue, 
various authors from the Northern Territory 
have published articles in the Perspectives 
and Editorial sections. The following 
provides summaries and links to these 
sections of the MJA. 

Perspectives 

An urgent need for antimicrobial 
stewardship in Indigenous rural and 
remote primary health care 

Infectious disease burden, antimicrobial use 
and resistance highlight the need for 
antimicrobial stewardship in Indigenous 
communities. 

Perspectives 
Re-framing the Indigenous kidney/health 
workforce 

A new taskforce of Aboriginal and Torres Strait 
Islander clinicians will address the needs of an 
Indigenous-led kidney health workforce in 
Northern Australia. 

HPV vaccination coverage and course 
completion rates for Indigenous 
Australian adolescents, 2015 
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More detail can be found at: https://
www.mja.com.au/journal/2019/211/1 

Cass AS, Hughes JT 

Med J Aust 2019; 211 (1): 14-15. doi: 10.5694/
mja2.50232  

Cass and Hughes provide an editorial of the 
Acute kidney injury in Indigenous Australians in 
the Kimberley: age distribution and associated 
diagnoses article from Mohan and colleagues1  

and report that their findings have a series of 
implications for research and clinical practice.  
Cass and Hughes conclude: Indigenous 
Australians with kidney disease tell us how 
important it is to prevent kidney disease and to 
reduce the number of people who need dialysis. 
To do so, we must address the social 
determinants of infectious disease, particularly 
the need for adequate housing, and increase 
awareness of the risks, management, and 
follow-up in primary care for patients with acute 
kidney injury. More detail can be found at: 
https://www.mja.com.au/journal/2019/211/1 

1. Mohan JV, Atkinson DN, Rosman JB, Griffiths
EK. Acute kidney injury in Indigenous
Australians in the Kimberley: age distribution and
associated diagnoses. Med J Aust
2019;210:29-33.

Editorial 

Acute kidney injury in Indigenous 
Australians: an unrecognised priority for 
action 

Social determinants of infectious disease and 
awareness of the risks of acute kidney disease 
must be improved. 

Northern Territory malaria notifications April to June, 2019 
Liz Stephenson, Centre for Disease Control, Darwin 

There were 2 cases of malaria notified in the 2nd quarter of 2019. The following table provides de-
tails about where the infection was thought to be acquired, the infecting agent, whether chemopro-
phylaxis was used and where the patient lived. 

Number of cases Origin of  
Infection 

Agent Chemoprophylaxis NT Region 

2 Uganda P. falciparum No Darwin 

********** 

********** 
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Chironex fleckeri (box jellyfish)

Why is the box jellyfish so dangerous? 
‘Chironex fleckeri’, also known as the major 
box jellyfish has the most rapidly ac ng 
venom known to science and is capable of 
killing a person in under 5 minutes. 

What does the Chironex fleckeri (box 
jellyfish) look like? 
The bell of the jellyfish is a rounded box shape 
with the bo om missing. It has 4 fleshy 
appendages, 1 at each corner, from which 
tentacles trail. 
The jellyfish is difficult to see in the water 
because the bell has no colour. The tentacles 
are usually white or dull yellow and 
some mes the outermost tentacles are purple 
near the base. 
The baby box jellyfish you can see have 
bodies 2‐5cm in diameter (there are some you 
can not see) while the larger mature 
specimens can o en be 20cm across or even 
larger. An adult jellyfish may have 40 or more 
tentacles with each up to 2 metres or more in 
length. 
When and where are they found? 
The official ‘s nger’ season for the Northern 
Territory is from 1 October un l 1 June, 
however s ngs have been recorded in all 
months of the year. 
Chironex fleckeri inhabit the shallow waters 
of the northern Australian coast and are more 
numerous a er local rain and in calm seas, 
especially near river and creek outlets and 
around boat ramps.  

What happens if you are stung?

The tentacles contain millions of 
‘nematocysts’ which store and can inject 
venom. A s ng occurs when the tentacles 
make contact bare skin causing these 
nematocysts to rapidly inject (within 3 
milliseconds) millions of small doses of venom 
along the lines of the tentacle contact. 
A massive dose of venom can cause heart 
problems and even lead to death within 5 
minutes of being stung. 
Children are at greater risk of a severe, life 
threatening reac on because of their smaller 
body mass. There have been 14 deaths in the 
Top End since 1975 – all children. 
What other symptoms can occur when 
stung by a box jellyfish? 
There is immediate severe pain at the site of 
the s ng. Within minutes white welts appear 
where the tentacles have been in contact with 
the skin, followed by red whip‐like lines which 
may later blister. Subsequent skin death can 
occur and lead to permanent scarring. 
In up to 60% of cases an itchy bumpy rash can 
occur days later at the site of the s ng. This 
‘delayed reac on’ can be intensely itchy. The 
rash usually resolves within 10 days although 
it may occasionally persist for weeks. The 
itching may be relieved by an histamines and 
steroid cream if the skin is not broken. 

‘Stinger Season’ is October to May in the Northern 
Territory DO NOT ENTER THE SEA during these 

months! 
 MOST IMPORTANTLY DO NOT let CHILDREN ENTER 

September 2019 Centre for Disease Control – Box jellyfish 
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How can I prevent a box jellyfish 
sting? 
The best preven on is to STAY OUT OF 
THE WATER where there may be jellyfish, 
especially during the ‘s nger season’. 
If entering the water wear protec ve 
clothing. Any clothing, even if very thin, will 
provide protec on as long as there are no 
gaps or exposed skin. The more skin that is 
covered, the greater the protec on. Special 
s nger suits are available for those 
undertaking coastal water ac vi es. 

What is the initial treatment if 
stung? 
Immediate first aid is vital and 
cardiopulmonary resuscita on (CPR) may be 
needed. 
 CALL FOR HELP (and ensure someone 

calls 000). 

 Remove the person from the water. 
 Assess the person and commence CPR 

if needed. 
 Pour vinegar if available to stop 

further discharge from nematocysts – 
DO NOT wash with fresh water. 

 If vinegar is not available, pick off any 
tentacles. Note the skin on the 
finger ps is thicker than the body, 
however minor s ngs may s ll occur. 
Rinse s ng well with salt water (NOT 
freshwater) in this instance. 

 Seek URGENT medical assistance with 
rapid transport to hospital. Treatment 
with an venom may be required in 
severe s ngs. Ice may be applied for 
local pain relief for less severe s ngs. 

For more information contact the Centre for Disease Control in 
your region 

Alice Springs 8951 7540 
Darwin 8922 8044 

Katherine 8973 9049 
Nhulunbuy 8987 0357 

Tennant Creek 8962 4259 
or 

https://health.nt.gov.au/professionals/centre-for-disease-control 

September 2019 Centre for Disease Control – Box jellyfish 

https://health.nt.gov.au/professionals/centre-for-disease-control
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Why have we contacted you? 

You have been iden fied as being in contact with 
a person who has infec ous TB. We recommend 
you be tested to see whether you have been 
infected with TB. Depending on your results, we 
may recommend treatment or further follow‐up. 

What is TB? 

Ac ve TB disease is caused by infec on with the 
bacteria Mycobacterium tuberculosis and is 
curable with an bio cs. TB usually affects the 
lungs, but can some mes affect other parts of 
the body such as the lymph nodes, kidneys, and 
bones. TB infec on does not usually have any 
sign or symptoms of illness and in most cases the 
TB germs are not ac ve – this is referred to as 
dormant or latent TB infec on (LTBI). A person 
with LTBI is not infec ous and cannot pass the 
germs on to family or other close contacts. 

I don’t know anyone with TB. How could I be 
infected? 

TB spreads through the air, so you may not know 
the person who had TB that was transmi ng the 
TB bacteria. To protect pa ent privacy, we do 
not iden fy the person or where the exposure 
may have occurred. 

How do people become infected with TB? 

TB germs are spread through the air when 
someone with the TB disease in their lungs or 
throat, coughs, sneezes, sings or speaks, sending 
small droplets into the air meaning that other 
people can breathe in these droplets. Household 
items such as cutlery and crockery, or telephones 
do not spread TB. 

It is very unusual to get TB from someone a er 
brief or casual contact, most people get TB from 
someone they spend a lot of me with. 

I don’t feel sick – how can I tell if I have been 
infected? 

TB infec on (as opposed to disease) does not 
cause any symptoms, we use special tests to 
diagnose TB infec on. Tests can be done at, or 
coordinated through your local TB Service. 

These tests include: 

 A blood test ‐ called an interferon gamma 
release assay (IGRA or Quan FERON TB 
Gold Plus®) can show whether you are have 
been infected with TB. 

 A tuberculin skin test (also known as a TST 
or Mantoux test) – this is a small injec on 
given under the skin on the inside of the 
forearm. You will need to return 2 to 3 days 
a er the test to assess any reac on (swelling 
& redness) that could indicate TB infec on. 

 A chest x‐ray – this can show whether there 
is any TB in your lungs. Some mes a chest x‐
ray will show signs of past TB, even if you 
are not aware of having had it. 

I had a TB vaccina on BCG (Bacillus Calme e – 
Guerin) Does this protect me? 

The BCG vaccine works best to prevent serious 
forms of TB in children under 5 years of age, but 
it does not prevent TB in all cases. You can s ll 
be infected with TB even if you have had a BCG 
vaccina on. 

What happens if my tests are nega ve? 

If your first blood test or tuberculin skin test is 
nega ve, the test may be repeated in 2 to 3 
months. This is because it can take several weeks 
a er exposure to TB for your immune system to 
react. If a second test is recommended it is VERY 
IMPORTANT that you come for this test to 
ensure that you are clear of TB infec on. If your 
second test is nega ve, you will not require any 
further tests. 

Centre for Disease Control – Tuberculosis informa on for contacts September 2019  

            Tuberculosis (TB) information for contacts 
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What happens if my blood test or skin test is 
posi ve? 
If your test is posi ve, you will be requested to 
have a chest x‐ray, and see a specialist TB 
doctor. 
Having a posi ve test does not necessarily mean 
that you have been infected because of recent 
contact with a person who has TB. If you have 
lived in a country where TB is common, then 
there is a good chance that you may have had 
the infec on for some me. Approximately one 
quarter of the world’s popula on, have LTBI, 
though it is rare among people who are born and 
have only lived in Australia. Some mes, a 
posi ve tuberculin skin test occurs in people 
who have had a BCG vaccina on or for other 
reasons not related to having TB infec on. 

What does having LTBI mean? 
Having LTBI does not mean that you have ac ve 
TB disease or that you are infec ous. It does 
indicate that you may have some risk of 
developing ac ve TB disease during your life. 
This risk depends on various factors including; 
how recently you became infected (recent 
infec on carries a higher risk), how old you are 
and whether or not you have certain medical 
condi ons. The nurse or doctor will discuss this 
further with you.  

Can LTBI be treated? 
LTBI can be treated to help prevent TB disease in 
the future. This treatment generally involves 
taking 1 or 2 specific drugs for 3 to 9 months. 
The treatment is effec ve in preven ng TB 
disease in most people who have LTBI and is 
generally safe, par cularly in young people. If 
your doctor recommends this treatment, he/she 
will tell you more about the benefits and any 
poten al side effects. 

Is there any alterna ve to taking treatment if l 
have LTBI? 
Yes, if you have LTBI and are felt to be a recent 
contact, or at increased risk of progressing to 
ac ve TB, and are not taking LTBI treatment 
then you should have regular chest x‐rays, 
usually at 6 months and then once a year for 2 
years. It is important to be aware of the 
symptoms of TB disease and to let your local TB 
Service or doctor. 

For more informa on on Tuberculosis the fact 
sheet is available at: 
h ps://nt.gov.au/wellbeing/health‐condi ons‐
treatments/bacterial/tuberculosis‐tb 

Key points to remember; 
 You have been in contact with a person who

has tuberculosis (TB). 

 We recommend that you be tested to check
whether you have been infected with TB 
germs. If the tests are posi ve, we will 
recommend that you have further follow‐up. 

 TB infec on can be treated, reducing the risk
of the germs progressing to cause disease. 

 TB most commonly affects a person’s lungs,
but can also affect other parts of the body. 

 TB is curable with specific an bio cs.

For more informa on contact the TB Clinic in 
your region 

Alice Springs 8951 7548 

Darwin 8922 8804 

Katherine 8973 9049 

Nhulunbuy 8987 0282 

Tennant Creek 8962 4259 

Or visit 

h ps://health.nt.gov.au/professionals/centre‐for
‐disease‐control/cdc‐contacts 

Informa on adapted from the NSW government 

h ps://www.health.nsw.gov.au/Infec ous/
tuberculosis/Pages/tb‐info‐contacts.aspx 

September 2019  Centre for Disease Control – Tuberculosis informa on for contacts 

https://health.nt.gov.au/professionals/centre-for-disease-control/cdc-contacts
https://nt.gov.au/wellbeing/health-conditions-treatments/bacterial/tuberculosis-tb
https://www.health.nsw.gov.au/Infectious/tuberculosis/Pages/tb-info-contacts.aspx
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NT NOTIFICATIONS OF DISEASES BY ONSET DATE & DISTRICTS 
1 April—June 2018 and 2019 

Alice Springs Barkly Darwin East Arnhem Katherine NT 

2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 

Acute post strep glomerulonephritis 0 2 0 1 0 1 0 0 0 1 0 5 
Adverse vaccine reaction 1 2 2 0 19 21 1 2 2 0 25 25 
Campylobacteriosis 36 31 7 3 68 57 0 4 7 8 118 103 
Chickenpox 3 1 0 0 16 8 3 1 0 1 22 11 

Chlamydia 265 214 26 27 379 329 51 73 94 79 815 722 

Chlamydial conjunctivitis 2 10 2 5 1 3 0 0 2 0 7 18 
Cholera 0 0 0 0 1 0 0 0 0 0 1 0 
Crusted scabies 5 1 2 0 1 8 3 5 1 3 12 17 
Cryptosporidiosis 14 17 1 2 38 11 2 1 2 5 57 36 
Dengue 0 0 0 0 13 7 2 0 0 0 15 7 
Gastro - related cases 0 0 0 0 0 0 1 0 0 0 1 0 
Gonococcal conjunctivitis 0 0 0 0 0 1 0 0 2 0 2 1 
Gonococcal infection 173 313 17 43 94 105 25 52 55 72 364 585 
Gonococcal neon ophthalmia 1 0 0 0 0 0 0 0 0 0 1 0 
Group A strep invasive 11 9 5 1 6 4 0 2 2 3 24 19 
Hepatitis A 0 0 0 0 1 2 0 0 0 0 1 2 
Hepatitis B - chronic 0 3 0 0 5 2 0 1 1 0 6 6 
Hepatitis B - new 1 0 1 0 0 1 0 0 1 0 3 1 
Hepatitis B - unspecified 8 5 0 0 9 15 1 0 1 1 19 21 
Hepatitis C - new 0 0 0 0 1 0 0 0 0 0 1 0 
Hepatitis C - unspecified 9 5 1 0 28 19 2 0 2 3 42 27 
Hepatitis E 0 0 0 0 2 0 0 0 0 0 2 0 
H Influenzae b 1 0 0 0 0 0 0 0 0 0 1 0 
H Influenzae non-b 0 0 0 0 1 1 0 0 0 0 1 1 
HIV 1 2 0 1 9 5 0 0 0 0 10 8 
HTLV1 asymptomatic/unspecified  16 26 0 0 0 2 0 0 0 1 16 29 
HTLV1 TSP 0 1 0 0 0 0 0 0 0 0 0 1 
HUS 0 1 0 0 0 0 0 0 0 0 0 1 
Influenza 322 1 37 0 296 31 19 1 73 1 747 34 
Lead - elevated 0 1 0 2 12 7 13 13 0 4 25 27 
Legionellosis 0 0 0 0 2 0 0 0 0 0 2 0 
Leptospirosis 0 0 0 0 0 1 0 0 1 0 1 1 
LGV 0 0 0 0 0 0 1 0 0 0 1 0 
Malaria 2 0 0 0 1 5 0 0 0 0 3 5 
Melioidosis 0 0 0 0 8 13 4 2 0 1 12 16 
Meningococcal disease 2 3 1 0 1 0 0 1 1 0 5 4 
Mumps 0 1 0 0 0 0 0 1 0 9 0 11 
Non TB Mycobacteria 0 0 0 0 3 2 0 0 0 0 3 2 
Pertussis 1 3 0 1 8 14 0 0 1 6 10 24 
Pneumococcal disease 9 5 0 1 1 2 2 1 3 2 15 11 
Rheumatic fever 23 14 6 3 14 4 7 5 3 5 53 31 
Rheumatic heart disease 9 0 2 0 11 0 8 0 3 0 33 0 
Ross River Virus 4 3 2 1 35 24 4 2 4 4 49 34 
Rotavirus 1 61 0 21 10 11 0 0 1 4 12 97 
Salmonellosis 11 19 5 5 78 115 5 5 15 20 114 164 
Shigellosis 43 62 10 3 22 14 8 8 8 27 91 114 
STEC/VTEC 0 1 0 0 0 1 0 0 0 0 0 2 
Strongyloidiasis extra-int 0 0 0 0 0 0 0 0 0 1 0 1 
Syphilis < 2 years duration 22 14 2 3 36 35 4 13 14 10 78 75 
Syphilis > 2 years or unknown 2 7 1 1 9 6 2 4 5 1 19 19 
Trichomoniasis 78 273 19 39 92 289 19 146 38 133 246 880 
Tuberculosis 0 1 0 0 4 8 0 0 3 0 7 9 
Typhus 0 0 0 0 1 1 0 0 0 0 1 1 
Varicella - unspecified 1 3 0 0 2 0 0 0 0 0 3 3 
Vibrio food poisoning 0 0 0 0 0 0 0 1 0 0 0 1 
Yersiniosis 0 2 0 0 4 0 0 0 0 0 4 2 
Zoster 10 20 5 2 90 68 3 4 12 6 120 100 

Total 1,087 1,137 154 165 1,432 1,253 190 348 357 411 3220 3314 
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Ratio of the number of notifications in the 2nd quarter to the 5 year mean (2014-18): 
selected diseases 

Ratio of the number of notifications in the 2nd quarter to the 5 year mean  (2014-2018): 
sexually transmitted diseases 
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A snapshot of immunisation coverage in the Northern Territory, June 2019 
Holly McLauchlan, Centre for Disease Control, Darwin 

Background information to interpret 
coverage 

Immunisation coverage is reported by 
Aboriginal status and the Northern Territory 
(NT) coverage is compared to coverage in 
Australia. Immunisation coverage is also 
reported by Australian Bureau of Statistics 
(ABS) Statistical Area Level 3 (SA3). SA3s are 
ABS standardised geographical areas to which 
children have been assigned based on their 
Medicare address as recorded on the Australian 
Immunisation Register (AIR). The region ‘Not 
Mapped’ captures the children whose residency 
could not be mapped to a specific location 
within the NT which includes Post Office (PO) 
box addresses. Maps of these geographic area 
boundaries can be found at: https://
www.abs.gov.au/websitedbs/D3310114.nsf/
home/Home 

The children in the 12-15 months of age cohort, 
as assessed on 30 June 2019, were born between 
31 December 2017 and 31 March 2018 

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 or 
3 doses of haemophilus influenza type b (Hib) 
conjugate (PRP-OMP) or 3 doses of another 
haemophilus influenza type b (Hib) vaccine, 3 
doses of hepatitis B vaccine and 3 doses of 
pneumococcal vaccine. All vaccinations must 
have been administered by 12 months of age. 

The children in the 24-27 months of age cohort, 
assessed on the 30 June 2019, were born 
between 31 December 2016 and 31 March 2017 
inclusive. To be considered fully vaccinated, 
these children must have received 
meningococcal C vaccination (given at the 12 
month schedule point), and a second dose of 
measles, mumps, rubella (MMR) and the first 
dose of the varicella vaccination (given in  
combination as measles, mumps, rubella, 
varicella (MMRV) at the 18 months schedule 
point). All vaccinations must have been 

Meningococcal disease 

There were 5 cases of meningococcal disease in 
the 2nd quarter compared to an expected 1-2 
cases based on the 5 year mean. All cases were 
widespread geographically and there were no 
epidemiological links between them. There were 
4 cases of group W and 1 case was group B. 
Group W disease has been increasing both in the 
Northern Territory and nationally since 2014. 
More recent evidence points to decreasing rates 
following state-based meningococcal ACWY 
vaccine campaigns and the introduction of the 
meningococcal ACWY vaccine into the national 
childhood schedule at age 1 year. 

Influenza 

There were 747 notifications of influenza in the 
2nd quarter of 2019 compared to an expected 56 
based on the 5 year mean. The 2019 flu season 
occurred earlier in the year than usual with 
Central Australia experiencing peak activity in 
April followed by an increase in the Top End in 
May. This early 2019 flu season followed an 
unusual period of increased flu activity in the 
Top End between December 2018 and January 
2019. 

Most cases of flu in this 2nd quarter were 
influenza type A/H3N2 with a smaller 
percentage being type B. 

Acute post-streptococcal 
glomerulonephritis 

There were zero notifications of acute 
post-streptococcal glomerulonephritis (APSGN) 
in the 2nd quarter of 2019 compared to a 5 year 
mean of 12 cases. Since the beginning of the 
year there have been only 4 cases notified in 
2019 compared to a same period 5 year mean of 
25 cases. 

Trichomoniasis 

The 2nd quarter of 2019 had a lower number of 
notifications following a consistently higher 
number of notifications for the 2nd quarters of 
the previous 5 years. Notifications of 
trichomoniasis began to decrease consistently 
from the 3rd quarter of 2018, however the 
proportion of those testing positive had been 
falling since mid-2016. Testing for 
trichomoniasis has decreased since it peaked 
early in 2018 and this may also be reflected in 
the 2019 2nd quarter number. 

Comments on notifications 

********** 
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administered by 24 months of age. 

The children in the 60-63 months of age cohort, 
assessed on the 30 June 2019, were born 
between 31 December 2013 and 31 March 2014 
inclusive. To be considered fully vaccinated, 
these children must have received 4 or 5 valid 
doses of vaccines containing diphtheria, tetanus, 
pertussis antigens and 4 doses of poliomyelitis 
vaccine. All vaccinations must have been 
administered by 60 months (5 years) of age. 

Interpretation and comment 

Immunisation coverage rates for NT children by 
SA3 and Aboriginal status as estimated by the 
AIR and coverage for all Australian children is 
provided in Tables 1 and 2. 
Overall, the NT coverage was very similar to the 
Australia-wide coverage. However, children in 
the NT were less likely to be fully immunised in 
all 3 cohorts. 

Coverage by SA3 in Table 2 shows variation 
between high and low coverage areas by 
Aboriginal status.  
CDC are reviewing the reasons for lower 
coverage in certain areas and working with the 
Australian Immunisation Register (AIR) to 

review data quality and processing of vaccine 
recording. 

Further information about the Australian 
Immunisation Register coverage may be found 
at http://ncirs.org.au/health-professionals/
coverage-data-and-reports 

Table 1. Immunisation coverage in the NT and 
Australia by age group, as at 30 June 
2019 

Age group NT 
(% coverage) 

Australia 
(% coverage) 

12-15 
months of age 92.8% 94.3% 

24-27 
months of age 90.2% 91.5% 

60-63 
months of age 93.7% 94.9% 

Table 2. Areas with lowest and highest immunisation coverage by Indigenous status in the Northern  
               Territory, at 30 June 2019 

Immunisation coverage 
by SA3 

Age Cohort Area with lowest  
coverage 

(% coverage) 

Area with highest  
coverage 

(% coverage) 

Aboriginal 12-15 months Darwin City 85.19% East Arnhem 97.30%  

Non-Aboriginal 12-15 months Darwin City 90.79% Katherine 96.97%  

Aboriginal 24-27 months Katherine 78.95%  Daly-Tiwi-West Arnhem 
96.15%  

Non-Aboriginal 24-27 months Darwin City 85.33% Katherine 95% 

Aboriginal 60-63 months Palmerston 92.31% Daly-Tiwi-West Arnhem 
and Katherine 100%  

Non-Aboriginal 60-63 months Alice Springs 87.30% Katherine 100%  
*SA3 areas with population less than 20 were excluded from the table
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