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Abstract: This report describes the ongoing trans-

mission of tuberculosis inAboriginal communities

in NSW. From October 2000 to July 2012 there

were 30 linked cases of tuberculosis diagnosed in

Aboriginal people – 22 in the North Coast area of

NSW,with a further three cases in Sydney and five

in southern Queensland. It is likely that a range of

factors have contributed to this ongoing transmis-

sion, including delayed diagnosis, the extensive

social connectionswithin the communities affected,

and the highly mobile living arrangements of

many of those affected. Cases have continued to

emerge despite implementation of tuberculosis

control measures in line with state and international

protocols. Tuberculosis control staff are working

in partnership with Aboriginal communities to

identify and implement appropriate tuberculosis

control strategies.

Tuberculosis (TB) is an important public health issue and a

leading cause of death worldwide.1 The public health

burden of TB is substantial, even in developed countries

with comprehensive TB control programs. InAustralia, the

incidence of TB is low (6.0 cases per 100 000 population in

2009), with the majority of cases occurring in migrants

from countries with a high incidence of TB.2 For Aborigi-

nal Australians, the incidence of TB has been declining

since 2002 but remains over five times higher than for

Australian-born non-Aboriginal people (4.8 versus 0.9 per

100 000 population).2 The persistence of TB in Aboriginal

people has been attributed to poor living conditions and

malnutrition compounded by chronic diseases and alcohol

use.3–5 The aim of this paper is to describe the epidemiol-

ogy of a cluster of TB cases with ongoing transmission

amongst Aboriginal people in New South Wales (NSW),

and the public health response.

Methods
This paper presents results up to July 2012, however new

cases continue to be identified and the public health

response is ongoing.

TB is a notifiable disease under the NSW Public Health

Act 2010. The data presented in this paper have been

collected as a part of routine TB control procedures

implemented in accordance with the Act. The data were

obtained from theNSWNotifiable Conditions Information

Management System, a statewide database of disease

notifications held by NSW Health. Standard TB case

definitions are used.6 Clustered cases are defined as:

MIRU-linked cases – laboratory-confirmed TB cases with

the mycobacterial interspersed repetitive unit (MIRU)

pattern 2303425153322; and epidemiologically-linked

cases – clinical TB cases with no TB organism identified

but with epidemiological links to a MIRU cluster case.

Incidence rates per 100 000 population were calculated

using the Australian Bureau of Statistics estimated mid-

year NSW populations for 2000–2012, obtained from

NSW Health’s Secure Analytics for Population Health

Research and Intelligence.

Results
Identification of cases in the cluster

A total of 30 linked cases of TB were identified in the

period October 2000–July 2012 (Figure 1). Twenty-six of

the 30 cases shared the MIRU pattern for this cluster. The

remaining four were clinically diagnosed cases that had

strong epidemiological links to the cluster (e.g. child

household contacts of cases). One person developed TB

twice andwas counted twice in the cluster. This person had

household contact with several cases following successful

completion of directly observed treatment and so was

considered a case of reinfection. Most cases (n¼ 22) were

diagnosed on the NSW North Coast (the area covered by

the Northern NSW and Mid North Coast Local Health

Districts), with a further three cases in Sydney and five in

Queensland. The MIRU pattern for this cluster is found

almost exclusively in Aboriginal people. Only one non-

Aboriginal person in Australia has been identified as

having had this MIRU pattern since 2000: an elderly

overseas-born woman in Victoria. This woman had no

identifiable epidemiological link to the cluster cases, and

was therefore excluded from the cluster.
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The presence of a cluster became evident when several

cases of TB were diagnosed through contact tracing in

response to an Aboriginal person diagnosed with pulmo-

nary smear-positive TB on the NSW North Coast in 2003.

This person was estimated to have been infectious for

4 months prior to diagnosis, and assisted with the contact

tracing by disclosing a wide network of family and friends.

In 2004, an Aboriginal person in Queensland who was

newly diagnosed with TB and a North Coast Aboriginal

person who had been diagnosed with TB in 2000 were

found to share the same MIRU pattern as the initial case.

MIRU-linked cases continued to emerge despite imple-

mentation of TB control measures in line with state and

international protocols6,7 and additional community-based

screening where possible. Some cases were known con-

tacts of previous cases, however the geographic spread of

the disease broadened and the epidemiological links for

some cases were not immediately evident.

In 2006 an Aboriginal person diagnosed with MIRU-

linked TB in Sydney reported travelling to the North

Coast periodically however no epidemiological links with

the North Coast cases could be identified. Two further

MIRU-linked cases were diagnosed in Sydney: one

person diagnosed in 2009 who reported ‘‘knowing’’ the

first Sydney case and who had a history of travel to the

North Coast; and one person diagnosed in 2012 with no

identified connections to the North Coast or any cluster

cases. A Queensland person diagnosed with TB in 2006

was MIRU-linked to the cluster. It was subsequently

discovered that this person moved in the same social

circles as a North Coast person diagnosed in 2005, at the

time the North Coast person was infectious. A household

sub-cluster with three additional cases emerged around

this Queensland case.

The diagnosis in 2010 of a further five adults with TB on

the North Coast revealed significant information about the

connections between the North Coast cases, their contacts,

and their mobility practices and patterns. The North Coast

cases diagnosed in 2010 had epidemiological connections

with multiple cases in this TB cluster.

Characteristics of the cluster

Twenty-two of the 30 cases (73%) were male; the average

age of cases was 33.2 years (Standard Deviation¼ 15.8)

(Figure 2). Most cases (n¼ 22, 73%) presented with

pulmonary smear-positive TB; the remainder presented

with pulmonary smear-negative TB and extrapulmonary

TB. Cases reported having symptoms of TB for an average

of 5 months prior to seeking medical attention or being

identified through contact tracing (range 1–13 months).

Eight cases (27%) were identified through contact tracing.

Four of the 30 cases (13%) were children, all of whom had

household contact with an adult with pulmonary TB. This

particular MIRU pattern is susceptible to first-line TB

antibiotics, and all cases completed treatment. There have

been no known deaths due to TB in this cluster.

SinceOctober 2000, there have been 55 notifications of TB

in Aboriginal people in NSW, 25 of which (45%) are part

of this cluster. The average annual TB notification rate for

Aboriginal people in the North Coast area in the period

2000–2011 was 12.1 notifications per 100 000 population.

This rate is elevated compared to Aboriginal people in the

rest of NSW (1.7 per 100 000 population), and compared to

non-Aboriginal people in both the North Coast area

(1.6 notifications per 100 000 population) and the rest of

NSW (7.2 notifications per 100 000 population). The

increased rate of TB in Aboriginal people in the North

Coast area is entirely due to this cluster – of the TB

notifications in Aboriginal people in the North Coast area

since 2000, all but one case has been linked to this cluster.

The epidemiological links between these cases are com-

plex (Figure 3). Rather than a complete ‘map’ of links
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Figure 1. Tuberculosis cases by year of diagnosis, NSW/QLD
cluster, October 2000–July 2012 (n5 30).
Source: Notifiable Conditions Information Management
System, NSW Ministry of Health.
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Figure 2. Age and gender distribution of tuberculosis cases,
NSW/QLD cluster, October 2000–July 2012.
Source: Notifiable Conditions Information Management
System, NSW Ministry of Health.
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between cases, the connections shown in Figure 3 reflect

the depth of information disclosed by each case and/or

knowledge amassed by the North Coast TB Prevention and

Control Team (TeamTB) through its work in the field. The

understanding of connections between cases evolves over

time, and depends on the cultural competence of Team TB

to develop mutually trusting and respectful relationships

with individuals and communities. As the cluster continues

it becomes increasingly difficult to identify patterns of

transmission and infection. The cases have extensive

overlapping social networks and many cases lived in

overcrowded households and were highly mobile during

their long infectious period.

Equity aspects of the cluster

This TB cluster represents a health inequity between

Aboriginal and non-Aboriginal Australians in NSW. The

history of displacement, disempowerment, grief and loss

experienced by Aboriginal people continues to impact on

their health and wellbeing and the constellation of social

factors that contribute to TB are a reflection of the broader

health inequities between Aboriginal and non-Aboriginal

people. In this TB cluster, social risk factors include

transient homelessness, living in crowded houses, unem-

ployment and incarceration. Most of the adult cases in this

cluster have a history of only seeking medical care when

injured or extremely unwell, and their TB symptoms may

have been masked by other health and wellbeing issues

such as drug and alcohol use, smoking and depression.

Many of the people with TB in this cluster are the most

vulnerable individuals within already marginalised com-

munities. For many, daily life challenges and competing

health conditions compound their experience of TB and

their ability to seek healthcare.

However, the strengths of the Aboriginal people and

communities affected by this cluster must be acknowl-

edged. TeamTB recognise examples of individual healing;

strong families; individual, family and community action;

evidence of adults coping, recovering and flourishing. It is

a testament to the strength and resilience of the people who

have had active TB, and their family and community

support system, that despite these life challenges and the

burden of shame and stigma, they have all completed

treatment and many have made personal sacrifices to

benefit the community.

The North Coast TB Team response to the cluster

To identify contacts of people with TB, TeamTB utilise an

intensive household contact tracing8 approach. This

involves having wide-ranging discussions (‘‘yarning’’)

with the person, family members and others involved with

the community to identify social and family networks and

places the person visits (e.g. households, congregation

areas), then offering screening to the people at these

locations. TB screening, including clinical assessment of

symptoms, tuberculin skin tests (TSTs) and/or chest

X-rays, has been offered widely to the Aboriginal people
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Figure 3. Social networks of tuberculosis cases, NSW/QLD cluster, October 2000–July
2012.

Note: Solid lines denote close social or household contact, dashed lines denote casual or
community-level contact.

Source: TB Prevention and Control Team, Northern NSW and Mid North Coast Local Health
Districts.
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in North Coast towns. This is in response to the Aboriginal

communities’ concern; recognition of the extended social

networks and high mobility in Aboriginal communities

which result in a high number of close contacts, many of

whom can be difficult to identify and/or locate; leads

provided through contact tracing; and identification that

not all infected people were being reached through contact

tracingmodels. Community-wide screening is also utilised

when the community is not aware of the identity of a case

as it allows for confidentiality to be maintained. These

screening approaches have been developed by Team TB in

conjunctionwith communities and local Aboriginal Health

Workers. Early in the public health response to the cluster,

‘concentric circle’ contact tracing was used in line with

NSW guidelines,6 however retrospective identification of

connections between cases andTST data revealed that with

this approach people at risk of infection were not always

nominated.

Team TB’s response to the cluster is guided by the

principles of cultural respect, equity and partnership with

Aboriginal communities9 and community engagement is

central to the public health response. In particular, Team

TBhas invested in the development of cultural competence

and awareness sharing with the community (i.e. two-way

learning). They have consulted with Aboriginal community

groups and leaders, a range of government and non-

government service providers, and Aboriginal people

affected by TB to develop appropriate response strategies.

Team TB participates in a range of activities with commu-

nities to facilitate shared ownership of solutions to the

ongoing transmission of TB. The recruitment of Aborigi-

nal Health Workers into Team TB has strengthened its

capacity to develop and implement strategies that are

acceptable to all parties, while being feasible within the

broader social and cultural context.

Discussion
This paper describes the only reported instance of ongoing

transmission of TB in NSW, the public health response to

the cluster, and the rationale for this response.

The limitations of routine TB contact tracing approaches

have been documented in the international literature10,11

and are amplified in vulnerable groups such as Aboriginal

people.12 In this cluster, cases were identified using a

combination of contact tracing and community-wide

screening for Aboriginal people. Novel methods of contact

tracing that focus on social networks, locations and beha-

vioural factors have been successfully used to examine TB

clusters and outbreaks overseas13–16 and their application

in Australian Aboriginal communities warrants further

investigation.

The uptake of treatment for latent TB infection remains a

major ongoing challenge in the response to the cluster.

More than 1000 TSTs have been provided as part of

screening, and all individuals with latent TB infection

are offered preventive treatment. Uptake and completion

is high in high-risk child contacts, facilitated by directly

observed treatment or support and monitoring by TB

nurses. However, many infected adults decline treatment

for latent TB infection or fail to complete the 6-month

course of isoniazid. This highlights the significant ethical

tension between individual autonomy and community

benefit.

To date, TB prevention and control activities have concen-

trated on providing access to clinical services through

delivery of primary care focused on early diagnosis and

timely and effective treatment. The ongoing transmission

suggests closing the gap in TB rates between Aboriginal

and non-Aboriginal Australians involves acknowledging

that TB is embedded in a complex system17 influenced by

contemporary and historical social determinants of health.

It is time to consider a comprehensive primary health care

approach that addresses the range of social, environmental

and structural factors that contribute to TB and ill-health,

and those that contribute to good health.18 Team TB is

committed to operating on social justice principles with

practitioners dedicated to enabling individual clients and

communities19 and implementing micro-empowerment

strategies (e.g. working with people to build TB manage-

ment around how and where they live their lives, incorpo-

rating social and emotional care into TB management,

contributing to community-initiated events and programs

for community development, and giving ‘voice’ to people

who have been affected by TB).20

Empowerment is a recurrent theme throughout the litera-

ture on improving the health and wellbeing of Aboriginal

and Torres Strait Islander people. Empowerment is one of

the six components of the WHO Stop TB Strategy21 and is

incorporated inmanyTB control programs internationally.22

Furthermore, it is a viable public health strategy23 which

can be viewed from two complementary perspectives:

empowered communities can control TB and controlling

TB can empower communities. It is conceivable that

incorporating empowerment into the TB prevention and

control model could contribute more to the health of the

target group than just the elimination of TB. The challenge

is to move from business as usual to develop a deeper

understanding of the setting and to explore innovative and

novel ways to move from primary care towards primary

health care.

Conclusion
The ongoing transmission of TB amongst Aboriginal

Australians in NSW suggests closing the gap in TB rates

between Aboriginal and non-Aboriginal Australians

involves acknowledging that TB is embedded in a complex

system influenced by contemporary and historical social
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determinants of health. An effective response depends on

working in partnership with Aboriginal communities to

develop strategies for TB control that empower communi-

ties and act on these social determinants of health.
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