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Executive summary 
 
We were commissioned by the Northern Territory (NT) Department of Health and Community 
Services (DHCS) to carry out a review of current service delivery models for the prevention, early 
detection and management of cardiac services in the NT, and to develop a 10-year cardiac 
services plan. 
 
We used several approaches to compile and analyse information relevant to cardiac services in 
the NT.  The DHCS supplied data on population projections, separations from NT public 
hospitals for cardiac diseases (including diagnoses and procedures), interstate transfers from 
the NT for cardiac diagnosis-related groups (DRGs), and related cost data.  From sources 
published by the Australian Institute of Health and Welfare and the Australian Bureau of 
Statistics, we obtained additional data on the demography and geography of the NT, mortality 
from cardiac diseases, and other parameters relevant to the delivery of cardiac services.  We 
conducted limited literature searches on topics relevant to the prevention, occurrence and 
management of cardiac diseases in the NT.  We also obtained ‘grey literature’ (reports and 
documents) with assistance from staff of the DHCS.  In September 2005, two of us (MF and PH) 
visited hospitals and health services in and around Darwin, Alice Springs and Gove/Nhulunbuy, 
and we consulted a large number of people involved in the governance, management, 
organisation and delivery of health services.   
 
We compiled data on the capital costs of facilities and equipment for cardiac procedures and 
the costs of consumables and remuneration for staff.  From these data we projected the 
numbers of various cardiac interventions that the NT population would need in 2015, taking 
account of current estimates of unmet need, population growth and the shifting age 
distribution.  Based on these projections and the cost data, we estimated the likely cost of 
cardiac interventions in 2015, and we compared the costs of providing the services in Darwin 
with the costs of transferring patients to interstate facilities and paying cross-border charges.   
 
Our main findings were as follows. 
 
Cardiac diseases impose a heavy burden of morbidity and mortality on the population of the 
NT.  Indigenous people are particularly affected, often relatively early in life (young adulthood 
and early middle age).  The high prevalence and severity of cardiac risk factors and skin 
infections predict a continuing growth in the incidence of cardiac diseases, notably ischaemic 
heart disease and its complications, heart failure, and rheumatic heart disease. 
 
The vast expanse of the NT, its distance from major Australian metropolitan centres, its climate 
and its small, sparse population (outside Darwin and Alice Springs) pose major challenges for 
the development and delivery of cardiac services.  Despite the energy, efforts and skill of 
individuals working in the public and private sectors, access to cardiac services in the NT is 
limited.  Several indicators point to a large unmet need for medical and surgical services.  Well-
established cardiac interventions that are routinely available in all Australian States and the ACT 
are not available in the NT, and 450-500 NT residents travel interstate each year for treatment.   
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The quality of acute and chronic management of cardiac diseases is variable, especially across 
many rural and remote areas.  Community-based health services undertake preventive activities 
according to their capacity, but do not fulfil the need for prevention. 
 
The capacity of community-based services to provide effective prevention and to care for 
cardiac patients is limited by a persisting shortage and high turnover of doctors and nurses, 
and the high turnover of clinical staff impairs the development of stable services.   
 
There are also shortages of specialist doctors and nurses, particularly outside Darwin.  The 
number of general physicians is insufficient to cope with needs.  At the time of our inquiries, 
only two cardiologists were resident in the NT, although negotiations were in progress for the 
recruitment of a third. 
 
Outside Darwin, the NT population depends heavily on outreach specialist services.  Overall, the 
distribution of outreach services for cardiac patients appears to be determined mainly by the 
availability and interests of specialists rather than any coordinated service planning.  Despite 
their obvious value, the future of some specialist outreach services is threatened by uncertainty 
about continuation of the Australian Government’s MSOAP funding after the present cycle ends 
in June 2008. 
 
The two cardiologists in Darwin are both employed by both Royal Darwin Hospital (RDH) and NT 
Cardiac Pty Limited, which is itself linked with private-sector cardiology services on the Flinders 
Medical Centre campus in Adelaide.  NT Cardiac, in partnership with Healthscope Pty Limited, is 
contracted by RDH to supply coronary angiography and echocardiography services for 
uninsured patients.  NT Cardiac also supplies echocardiography services for ASH and for 
cardiology outreach clinics.  Although this arrangement seems complex, it appears to work 
well.   
 
The rate of ‘normal’ findings in angiograms done by the Darwin cardiologists is  less than eight 
percent; in comparison, a typical rate of ‘normal’ findings for Australian teaching hospitals is 
20-30 percent.  This points to both a substantial unmet need in the NT and accurate selection 
of patients with coronary artery pathology.  Credit is due to the Darwin cardiologists for 
managing an enormous clinical workload of consultations as well as procedures.  It is clear that, 
to sustain the cardiology service in the medium- and long-term, two more cardiologists are 
needed in Darwin, making a total of four. 
 
Population projections that take account of age suggest that the numbers of people with 
cardiac diseases in the NT will grow substantially in the coming decade.  Comparisons of rates 
of cardiac procedures for NT residents (mostly done in Adelaide) with procedure rates in other 
States and the ACT reaffirm the impression of a substantial unmet need for cardiac 
interventions in the NT.  When correction of the unmet need is combined with projected 
population growth, the numbers of patients likely to need coronary angioplasty procedures, 
coronary artery bypass grafts and cardiac valve surgery in 2015 are sufficient to sustain an 
interventional cardiology service and a ‘fly-in, fly-out’ cardiothoracic surgery service.  The 
cardiothoracic surgeons could be supported by local general surgeons.  The cardiothoracic 
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surgery service could use operating facilities at RDH, currently being developed with Australian 
Government funding as part of the new Darwin regional trauma centre.   
 
It is likely that a coronary angioplasty service could begin in Darwin before a cardio-thoracic 
surgery service is launched.  Angioplasty is associated with a small risk of surgically-
correctable complications.  Patients undergoing angioplasty in Darwin would have to be 
informed that these complications could not be corrected if a cardio-thoracic surgery service 
were not in place.  However, the risk of surgically-correctable complications (and, indeed, all 
complications) is likely to be outweighed by the benefits of improved access to angioplasty.  
 
The successful track record of the collaboration between NT Cardiac and public-sector health 
services suggests that a combined public- and private-sector service model for angioplasty and 
related procedures, as well as cardiac surgery, is likely to work well in Darwin.  It would relieve 
the NT Government of some capital development costs, provide immediate access to a source 
of professional expertise, provide access to reserves of professional expertise to cover planned 
and unplanned absences of Darwin-based clinicians, and share other aspects of the risks of 
service development, while giving the NT Government control of the quantity and quality of 
services to be provided. 
 
Incorporating estimates of unmet need and projections of population growth, we assessed the 
costs of developing and running such a combined public- and private-sector service for 
interventional cardiology and cardiac surgery in Darwin.  A Darwin-based angioplasty service 
would cost about $521,000 per annum more than sending patients interstate for angioplasty 
procedures.  A Darwin-based cardiothoracic surgery service would cost about $1 million per 
annum more than sending patients interstate, allowing for the projected volumes of procedures 
in 2015.  This seems modest, given the benefits to the NT population and the amenity benefits 
of having established services and facilities Darwin.  Further cost offsets could be obtained if 
interstate travel costs (about $1,500 per patient) were taken into account, and if the NT were to 
provide services to patients from the northern part of Western Australia. 
 
In the following pages we set out a cardiac services plan for the NT.  The plan outlines a staged 
development of cardiac services in the NT over several years.  It builds on the conclusions given 
above, and contains recommendations for implementation.    
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Northern Territory cardiac services plan 2006-2015 
 
The overall intent of the plan is to reduce morbidity and mortality from cardiac diseases by 
providing services that are effective in improving health outcomes, sustainable in the NT 
environment, and acceptable to the NT population. 
 
The plan is in nine parts. 
 
• Part 1 describes the scope of the plan in the context of health and health services in the NT. 
 
• Part 2 positions the plan within the obligations of the NT Government under the current 

Australian Health Care Agreement (‘Medicare Agreement’) [1], which covers the period 2003-
2008, and makes reference to existing policies, strategies and programs. 

 
• Part 3 examines two general issues that are pertinent to all of the plan’s operational 

recommendations:  (i) the need to concentrate on services that are feasible and sustainable 
in the NT environment and (ii) the question of the self-sufficiency of the NT with regard to 
the management of cardiac diseases.  

 
• Part 4 deals with governance of policy and development for cardiac services. 
 
• Part 5 covers the prevention and management of cardiac diseases in the NT’s community-

based health-care facilities. 
 
• Part 6 covers the prevention and management of cardiac diseases in the four lower- and 

intermediate-level public hospitals in the NT – Alice Springs Hospital (ASH), Katherine 
Hospital (KH), Gove District Hospital (GDH) and Tennant Creek Hospital (TCH) – and  
specialist services provided outside hospitals. 

 
• Part 7 covers the management of cardiac disease in the NT’s one higher-level hospital – 

Royal Darwin Hospital (RDH) – and in interstate referral hospitals. 
 
• Part 8 covers rehabilitation. 
 
• Part 9 deals with the coordination of cardiac service delivery across different levels, sectors 

and locations. 
 
Specific objectives and recommendations for the operational components of the plan are given 
in Parts 3-9 respectively.  A schematic suggested timetable for the implementation of the 
recommendations is given at the end of the plan (Chart 1). 
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Part 1 Scope and terminology 
 

1A  Scope 
 
The cardiac services plan is designed for progressive implementation over a 10-year period.  It 
is based on observations made in 2005 of the occurrence of cardiac diseases and the status of 
cardiac services in the NT, analysis of data from the period 2000-2005, and cost estimates that 
use 2005 prices.  It allows for the population growth and demographic changes estimated in 
Chapter 6 of this report.  
 
We have deliberately limited the scope of the plan to cardiac services.  The aetiology, 
prevention and management of many cardiac diseases overlap with those of other conditions, 
such as other vascular diseases, diabetes and related nutritional and metabolic disorders, 
chronic respiratory diseases and renal failure.  Cardiac diseases, particularly ischaemic heart 
disease and heart failure, often co-exist with these conditions, and cardiac pathology is often 
the main cause of death.  It was beyond our terms of reference to take a broader approach than 
that described here.  However, many of the initiatives in this plan will have beneficial effects on 
the occurrence, management and outcomes of a wide range of chronic conditions other than 
cardiac diseases.       
 
The general health, living conditions and social cohesion of communities have a major influence 
not only on the occurrence of most cardiac diseases, but also on the feasibility and 
sustainability of service delivery and the responsiveness of individuals to interventions.  NT 
communities vary widely in general health, living conditions and social cohesion.  At one end of 
the spectrum, many residents of Darwin enjoy relative prosperity, high levels of health literacy, 
excellent urban infrastructure, good access to health and other services, and a safe 
environment relatively free of violence.  At the other end of the spectrum, members of remote 
communities often lack the benefits of modern urban infrastructure, including access to 
services, and have lost many of the physically, mentally and spiritually sustaining effects of 
traditional lifestyles intimately linked with the land.  This spectrum is wider in the NT than in 
most other parts of Australia, and a greater proportion of the population lives in adverse 
circumstances.  This cardiac services plan is designed to provide for the entire spectrum, and it 
therefore encompasses the development of all services at all levels and in all types of settings. 
 
In view of the influence of the general health, living conditions and social cohesion of 
communities, cardiac disease outcomes in NT communities that do not enjoy urban prosperity 
could be greatly improved by changes that have little to do with cardiac services per se.  
Effective action would concentrate on improving the health of pregnant women, the condition 
of newborn babies, and the growth and development of infants and children.  It would provide 
for people to have a healthy diet and live in sound and reasonably spacious housing, with 
plumbing that works and (for the storage of fresh food) reliable refrigerators.  It would ensure 
that people feel safe, and can live safely, with a sense of belonging to stable communities.  It 
would enable people to value and participate fully in education, have meaningful employment, 
and define and pursue their cultural and spiritual identities.  Cardiac services are important, but 
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for many NT communities they come second.  This plan, however, can be an important catalyst 
for developments that lie outside the direct control of the health sector. 
 
 

1B Terminology 
 
Conventionally, the terms primary, secondary, tertiary and quaternary health care refer to types 
and relative complexity of care.  Health care settings and institutions are also described as 
primary, secondary, tertiary and quaternary.  In addition, levels of prevention are described as 
primary, secondary and tertiary.  Because the words ‘primary’, ‘secondary’, ‘tertiary’ and 
‘quaternary’ are used in these different ways, they tend to cause some confusion.  Thinking 
about the types and relative complexity of care is often conflated with thinking about the scale 
and nature of the settings in which care is delivered.  Planning then tends to give priority to the 
nature of health facilities, rather than what they are intended to do for people.   
 
In preparing this plan, we wanted to avoid this confusion.  Consequently, we have mostly 
avoided using the words ‘primary’, ‘secondary’, ‘tertiary’ and ‘quaternary’.  Instead, we use the 
following terms. 
 
• Community-based care.  This refers to the type of care that is provided to patients by health 

professionals who are outside a hospital system.  These health professionals are often the 
first health professionals whom patients encounter about a health matter.  In the NT, almost 
all of them are non-specialist doctors, nurses or Aboriginal health workers (AHWs).  As well 
as providing preventive services and managing patients with chronic diseases, community-
based care may include some fairly sophisticated acute interventions, especially in isolated 
areas, e.g. the administration of a thrombolytic agent to a patient with signs of a myocardial 
infarction.  

 
• Low-level hospital care.  This refers to the type of care provided to inpatients and 

outpatients in hospitals that offer a limited range of services and employ generalist doctors, 
nurses and allied health professionals, but no clinical specialists.  Clinical staff may, of 
course, have particular areas of interest and experience, and they may seek advice from 
specialists, but they themselves manage the full spectrum of clinical presentations.  ‘Low-
level’ is a relative term; low-level hospital care in the NT may include services such as high-
dependency nursing and cardiac monitoring, and investigations such as stress tests.  Three 
public hospitals in the NT provide low-level hospital care:  KH, GDH and TCH.   

 
• Intermediate-level hospital care.  This refers to the type of care that is provided to inpatients 

and outpatients in hospitals that offer a wide range of services but not comprehensive 
services.  Such hospitals employ, for example, specialists in adult or paediatric general 
medicine and general surgery, but not sub-specialists such as cardiologists and vascular 
surgeons.  ASH is the only public hospital in the NT that provides intermediate-level care. 

 
• High-level hospital care.  This refers to the type of care that is provided to inpatients and 

outpatients in hospitals that offer a comprehensive range of services, including specialist 
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services in medicine, nursing and allied health fields.  RDH is the only public hospital in the 
NT that provides high-level care.  

 
• Specialist outreach services.  This refers to care provided to communities on a visiting basis 

by specialists in adult or paediatric general medicine and general surgery.  It excludes 
outreach services by sub-specialists such as cardiologists.  

 
• Sub-specialist outreach services.  This refers to care provided to communities on a visiting 

basis by sub-specialists, e.g. cardiologists. 
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Part 2 Existing commitments and initiatives 
 
The plan does not begin with a blank page.  It builds on existing commitments, policies, 
institutions, programs and services, and on the energy, dedication and expertise of many 
individuals.   
 
It is important for strategic developments in health services to be consistent with the 
commitments of the Australian and NT Governments under the current Medicare Agreement, 
2003-08 [1], and to be adaptable to the requirements of any future Agreements.  The current 
Agreement sets out two points that are particularly germane to a cardiac services plan: 

 
‘The primary objective…is to secure access for the community to public hospital services based on 
the following principles…: 
• access to…[health and emergency] services by public patients free of charge is to be on the 

basis of clinical need and within a clinically appropriate period; and… 
• arrangements are to be in place to ensure equitable access to such services for all eligible 

persons, regardless of their geographic location.’  
 

Thus, the Medicare Agreement obligates the NT Government to provide timely acute and 
chronic services for the NT population in accordance with clinical need, and to ensure that 
these services are accessible to rural and remote as well as urban communities.  This is a 
significant challenge for the development of cardiac services. 
 
This plan should be considered in conjunction with several other documents that set directions 
for health and human services and that directly or indirectly affect the prevention and 
management of cardiac diseases.  These include: 
 
• Northern Territory Preventable Chronic Disease Strategy, introduced in 1999 [2]. 
 
• Review of the Northern Territory Department of Health and Community Services, 2003 [3]. 
 
• Building Healthier Communities.  A Framework for Health and Community Services, 2004-

2009 [4]. 
 
• Primary Health Care Access Program [5].  
 
• National Strategic Framework for Aboriginal and Torres Strait Islander Health, 2003 [6]. 
 
• The second Northern Territory Food and Nutrition Policy and Action Plan (2001-2006). 
 
• The FoodNorth Report, produced in 2003 by the Northern Australia Nutrition Group [7]. 
 
• CARPA Standard Treatment Manual, 4th edition, 2003 [8]. 
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Part 3 General issues 
 

3A Feasibility and sustainability of services 
 
The plan concentrates on services that are, or are likely to be, feasible and sustainable in the 
geographic, demographic, socio-economic and professional environment of the NT.  Of course, 
feasibility and sustainability always depend on funding, but cost is often the smallest barrier.  
Factors such as those listed below determine whether services are or could be feasible and 
sustainable, allowing for some alternative approaches to service design.  The list is illustrative 
rather than exhaustive. 
 
Workforce:   
• The availability of clinical, scientific and technical personnel in the NT with the required skills 

and competencies. 
• The employment market for the required clinical, scientific and technical personnel in 

Australia, and the prospects of attracting individuals to live and work in the NT. 
• The dependence on multi-professional teams, the ability to provide the service if there is any 

disruption to the team (e.g. illness of one member), and the feasibility of employing or 
obtaining back-up if such disruption occurs. 

• The prospects of obtaining specialist expertise on a regular ‘fly-in, fly-out’ basis. 
• The likely success of integrating ‘fly-in, fly-out’ specialist services with local services that 

can provide continuing clinical management after the specialist departs, including 
recognition and management of complications.  An analogous provision applies to ‘fly-in, 
fly-out’ engineering expertise for repairs or maintenance of complex equipment. 

• The likelihood of retaining the required clinical personnel, especially in ‘hardship posts’ that 
are characterised by some or all of the following:  professional and personal isolation, long 
distance from main centres, demanding clinical workload, poor clinical facilities, poor 
infrastructure (e.g. unreliable electricity supply and communications), unrest in local 
communities, and harsh climate.  

 
Clinical volume: 
• The volume of patients or procedures in relation to the volume required for the maintenance 

of specialist skills and credentials, taking into account the need to employ more than a 
minimum number of staff to provide for a sustainable roster and periods of leave. 

• If the local volume is too small, opportunities for locally-based staff to maintain skills 
through rotations to other institutions within the NT or elsewhere, or the feasibility of 
engaging specialist expertise on a regular ‘fly-in, fly-out’ basis instead of employing locally-
based staff. 

 
Support services: 
• Effect of a proposed service on the demand for other services and facilities (e.g. laboratory 

services, imaging, CCU and ICU capacity, and monitored ward beds) and the availability of 
these. 

• Where required, the ability of community-based services to provide effective management 
post-discharge or for ambulatory patients more broadly. 
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Equipment:   
• The need for complex equipment, the need for and availability of skilled operators, and 

training requirements. 
• The reliability of the equipment, the likely amount of scheduled and unscheduled ‘down-

time’, and the effect of ‘down-time’ on the ability to deliver time-critical services. 
• Access to and likely delays in obtaining spare parts if breakdowns occur. 
• The need for and availability of engineering expertise to maintain or repair the equipment.  
• The availability of back-up or duplicate equipment, and whether or not the volume of 

services can justify duplicate equipment. 
• The need for special operating conditions, e.g. fail-safe electricity supply or temperature-

controlled environment. 
• The cost of acquiring and/or replacing the equipment, its life, and operating costs. 
 
The professional workforce is the most important, the most expensive and the most 
problematic determinant of the feasibility and sustainability of services.  A high-quality service 
depends on sufficient numbers of qualified, competent people.  In the face of national 
shortages of doctors, nurses and some scientific and technical personnel, it is likely to be 
difficult to attract and retain skilled individuals in some NT locations unless substantial 
inducements are provided – and these are usually costly.  This point is discussed further below 
in relation to both generalist and specialist personnel.  A minimalist approach to workforce is 
not sustainable.  For example, if a specialist service demands 24-hour coverage seven days a 
week, with a substantial likelihood of overnight or weekend calls, the minimum sustainable 
number of staff is four.  This allows for a one-in-three roster and back-up for the times when 
individuals are doing outreach work, on leave or sick, noting that a staff specialist can be 
absent for up to 11 weeks a year (five  weeks’ recreation leave, four weeks’ study leave and two 
weeks’ sick leave).  Less than four staff can necessitate a one-in-two roster; and, if after-hours 
calls are frequent, fatigue, burn-out and attrition are likely. 
 
 

3B Self-sufficiency of the Northern Territory 
 
Certain cardiac interventions that rely on technology and specialist expertise, and that are 
currently available in major centres throughout Australia but not the NT, will inevitably become 
available in the NT over the next 5-10 years.  This inevitability is due to a combination of 
community expectation, demand by health professionals, and (in some circumstances) business 
opportunities perceived by the private health-care sector and equipment suppliers.  History 
shows that effective health technology spreads.  The most obvious example is coronary 
angioplasty, which is increasingly available not only in major centres but also in the bigger base 
hospitals in some States.  The introduction of such interventions in the NT will decrease the 
need for patients to travel interstate for treatment and increase the health-care self-sufficiency 
of the NT.  Patient outcomes can be expected to improve because interventions will be more 
timely and unmet needs will be at least partly addressed.   
 
Patient advocates and representatives of patient groups in the NT, including patients who had 
had to travel interstate for cardiac surgery, were unequivocal in their demand for the expansion 
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of interventional cardiac services in Darwin.  They also called for the establishment of 
interventional cardiology in Alice Springs.  
 
This plan accepts the inevitability of introducing more cardiac interventions in the NT, and 
advocates for them.  However, the NT will not become self-sufficient in cardiac service delivery.  
There may not even be a reduction in the volume or overall cost of interstate transfer for 
cardiac diseases.  History shows that, when specialised services are introduced to a community 
that previously travelled elsewhere to obtain them, patients with a need for even more 
sophisticated services are identified in the community, and the demand for travel to other 
centres continues, often unabated.  The indications for interstate travel simply shift to meet the 
growing expectations of patients and health-care professionals.    
 
Thus while the plan covers the introduction in the NT of some tertiary interventions that are 
commonly available elsewhere, it certainly does not provide for all specialised cardiac 
procedures.  For example, children needing surgery for cardiac valve disease and congenital 
heart disease are best managed in major paediatric cardiac surgery centres, such as the Royal 
Children’s Hospital, Melbourne.  There are few such centres in Australia, and the NT population 
is too small to warrant or support such services in the foreseeable future. 
 
 

3C Patient travel and other support issues 
 
Patient advocates and representatives of patient groups in the NT, including patients who had 
had to travel interstate for cardiac surgery, were also unequivocal in their demands for more 
generous support under the NT Patient Assistance Travel Scheme (PATS).  They particularly 
called for the PATS to adopt more flexible policies in funding family members to accompany 
patients who had to travel interstate for treatment, and in providing support to allow patients to 
rest for a few days after discharge from an interstate hospital, before beginning their travel 
back to the NT.  
 
The patient advocates and representatives of patient groups considered that the support and 
assistance they received when they returned home after undergoing cardiac surgery interstate 
was also inadequate.  They described difficulties in obtaining information to ameliorate 
symptoms and side-effects of medications, a need for home help while recovering their 
functional capacity, and delayed entry into cardiac rehabilitation programs (see Part 8A). 
 
 
Recommendations 
 
Recommendation 3C.1: Ensure the fair application of PATS guidelines for family members 

and others accompanying patients 
The Northern Territory (NT) Department of Health and Community Services (DHCS) should 
ensure that recently-reviewed PATS policies and procedures are applied fairly in the provision 
of funding for family members and other individuals to accompany patients who travel 
interstate and within the NT for cardiac interventions.  If possible, these policies and 
procedures should be applied generously in meeting patients’ needs, especially where 
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interstate travel is for a major surgical procedure, where the patient’s condition is impairing 
cognition, and where patients are likely to encounter difficulties because of culture or language.  
 
Recommendation 3C.2: Review patients’ access to post-discharge support 
The DHCS should review patients’ access to information and advice after they return home 
following treatment for a major cardiac event and/or cardiac interventions, either in RDH or in 
an interstate hospital.  The feasibility of giving patients a 24-hour phone number that they 
could call for advice on symptoms, side-effects of medications and other issues should be 
examined.  Patients’ access to domestic support services, such as home help while they are 
regaining functional capacity, should also be assessed, and access should be improved if 
warranted. 
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Part 4 Clinical governance 
 

Objective 
 
• At the health system level, develop and implement governance arrangements that promote 

integration among all types of cardiac services in the NT, regardless of their location and 
clinical capacity.  

 
 

4A Need for effective governance of cardiac services 
 
Distance, isolation and the sparse distribution of the population create a need for community-
based health services in the NT to provide front-line assessment and initial treatment for 
people with acute, often life-threatening presentations of cardiac diseases, e.g. acute coronary 
syndromes, acute exacerbations of heart failure, and serious cardiac arrhythmias.  That is, 
community-based services in the NT often have to provide at least the initial management of 
severe, acute cardiac problems that are usually managed in hospital in many other parts of 
Australia.  However, NT community-based services tend to be thought of and organised as 
community health centres that provide only preventive, basic care and follow-up services.  As in 
most if not all Australian jurisdictions, there is a disconnect between community-based 
services, low-, intermediate- and high-level hospital services in the NT, and services provided 
for patients who are sent interstate.  Many aspects of care at the intersections between these 
levels of care system depend on ad hoc circumstances and relationships among individuals.  
This often creates uncertainly for health-care professionals and bewilderment for patients and 
their families.  
 
A factor that may contribute to this disconnect is that one division of the DHCS currently directs 
policy for and oversees community-based services, and another directs policy for and oversees 
acute care in the low-, intermediate- and high-level hospitals, as well as interstate referral.  
Some aspects of community-based services are split among three divisions, as described in 
Chapter 3.  
 
The key requirement is to ensure that patients receive effective and seamless care regardless of 
where they enter the care system.  The structure and administration of the system should not 
create gaps that have to be negotiated whenever patients need more complex care.   
 
The establishment of a Chronic Care Reference Group would provide a focus of expertise and 
service-delivery experience to promote consistency of protocols and the integration of chronic 
disease care across the different levels and types of health services in the NT.  It would also 
help to ensure consistency in those aspects of the management of cardiac diseases that overlap 
with the management of other chronic diseases.  Members of the Reference Group would 
include individuals with clinical experience in managing cardiac patients and patients with other 
chronic diseases, first-hand understanding of the spectrum of modern cardiac services, 
familiarity with community-based and hospital care in the NT environment, and an ability to 
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develop and implement system-level projects and programs that improve front-line capacity 
for acute care and the integration of care for patients with chronic diseases generally. 
 
Cardiac services require high-level coordination, and it would be appropriate for the Chair of 
the Chronic Care Reference Group to have a defined senior role in the coordination of cardiac 
services across the NT.  This role would include the following:  making detailed 
recommendations on priorities for service development, in accordance with the Cardiac Services 
Plan;  establishing standards for the care of cardiac patients in the various clinical settings 
across the NT;  ensuring the integration of different types of services across the NT, and their 
integration with interstate referral services;  and  negotiating with peak professional bodies for 
the accreditation of specialist training posts in the NT.  The individual who is appointed as 
Chair of the Reference Group would need to have a comprehensive knowledge of current trends 
in cardiac care and an understanding of health service delivery in the NT, and be well respected 
by the medical, nursing and allied health professions. 
 
 
Recommendations 
 
Recommendation 4A.1: Establish a Chronic Care Reference Group, with the Chair having a 

defined senior role in the coordination of cardiac services across the 
NT 

The DHCS should establish a Chronic Care Reference Group to ensure that protocols and 
programs for the prevalent chronic diseases are consistent and integrated across all levels and 
types of services in the NT health system.  Because cardiac services require high-level 
coordination, the Chair of the Reference Group should have a defined senior role in the 
coordination of cardiac services across the NT.  This role should include the following:  making 
detailed recommendations on priorities for service development, in accordance with the Cardiac 
Services Plan;  establishing standards for the care of cardiac patients in the various clinical 
settings across the NT;  ensuring the integration of different types of services across the NT, 
and their integration with interstate referral services;  and  negotiating with peak professional 
bodies for the accreditation of specialist training posts in the NT.  The individual who is 
appointed as Chair of the Reference Group should need to have a comprehensive knowledge of 
current trends in cardiac care and an understanding of health service delivery in the NT, and be 
well respected by the medical, nursing and allied health professions. 
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Part 5 Community-based services 
 

Objectives 
 
• Develop an effective, sustainable community-based health-service workforce of sufficient 

size and competence to deliver effective comprehensive community-based care to all NT 
residents, including acute care of patients with cardiac diseases, regardless of their location. 

 
• Ensure that all fixed community-based clinics have a defined range of equipment for the 

management of patients with acute cardiac diseases. 
 
• Ensure that staff in all community-based services can detect, assess and provide initial 

management and appropriate referral for patients with acute coronary syndromes, acute 
exacerbations of cardiac failure, cardiac arrhythmias and acute rheumatic fever. 

 
• Focus prevention of cardiac diseases across communities on behavioural risk factors – 

smoking, obesity and physical inactivity. 
 
• Provide aggressive risk-factor management of patients who are at increased risk of cardiac 

events, including blood pressure and cholesterol lowering, even if blood pressure and 
cholesterol are not elevated. 

 
• Ensure that community-based services have systems to follow up all patients who need 

active management to prevent exacerbations and complications, and to provide chronic care. 
 
 

5A The roles of community-based services 
 
Community-based services are the bedrock of cardiac disease prevention and management in 
the NT.  The performance of community-based services is the ‘rate limiter’ for achieving 
improved cardiac disease outcomes in many parts of the NT.  As described in Part 4 above, 
community-based services have a wider range of responsibilities for acute care in regional and 
remote parts of the NT than in most other parts of Australia.  They also have a wider range of 
responsibilities for the prevention of cardiac diseases and for rehabilitation.   
 
Well-organised community-based care is essential not only for the prevention of cardiac 
diseases, the management of cardiac emergencies, continuing active follow-up and treatment, 
chronic care and rehabilitation, but also for the effective utilisation of low-, intermediate- and 
high-level hospital services and specialist and sub-specialist outreach services.  An effective 
community-based service must be able to identify patients who need follow-up, keep track of 
them through a local register system, and ensure that they receive follow-up.  Follow-up 
includes appropriate referral to specialists, either in local outreach clinics or in major centres.  
Patient registers are relatively easy to set up on computers, and enable clinic staff to monitor 
individual patients’ attendance for clinical review, follow-up on results of tests, supply of 
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medication, rheumatic fever prophylaxis, immunisation, and other ongoing care requirements 
as indicated.  Non-attendance can trigger enquiries or home visits by AHWs. 
 
 
Recommendations 
 
Recommendation 5A.1: Learn from successful models 
The DHCS should (a) identify community-based services that currently deliver effective 
comprehensive care to communities in Northern and Central Australia; and (b) undertake or 
commission a study to determine the critical factors that account for their success.  Based on 
the findings of this study, the Chronic Care Reference Group should examine the potential to 
apply these critical success factors in community-based service development.  Current models 
may be located in the NT, South Australia, Western Australia and Queensland.  
  
Recommendation 5A.2: Evaluate community-based service delivery 
By 2015, the performance of community-based care services in the NT should be evaluated 
with regard to their capacity and effectiveness in preventing cardiac diseases, detecting, 
assessing and providing initial management of acute cardiac diseases, and managing risk 
factors and chronic cardiac diseases in the communities that they serve. 
 
 

5B Workforce for community-based services 
 
Despite the critical place of community-based services in the prevention and management of 
cardiac diseases (and of course many other conditions), community-based services in the NT 
vary considerably in capacity and competence.  As highlighted in Part 3A, the fundamental 
problem is the difficulty of recruiting and retaining a workforce that is capable of fulfilling 
multiple roles in a difficult environment.  The challenge is to overcome workforce deficiencies 
in many locations, especially ‘hardship posts’. 
 
It is beyond the scope of this plan to canvass options for strengthening the community-based 
care system.  Multiple approaches are likely to be needed over several years to ameliorate the 
workforce problem.  We offer four suggestions. 
 
• The first is to establish, promote and sustain regular dialogue among the different 

organisations that provide community-based services in the NT, described in Chapter 3. 
 
• The second is to conduct a systematic analysis of workforce needs for community-based 

services.  This involves:  (a) a census of the existing workforce across the different provider 
organisations, determining the type(s) of health-care professional (doctor, nurse or AHW) 
that work in each service, and their experience and competencies; (b) a brief review of the 
needs of the community in each service locality, focusing on any known unusual health 
problems; and (c) an analysis of the gap between (a) and (b), concluding with an estimate of 
the numbers and types of staff and the skills needed.  The findings should guide workforce 
planning and recruitment. 

 



 14

• The third to make jobs in community-based health services as attractive as possible for 
doctors and nurses.  This involves providing (a) superior remuneration packages, including 
extra recreation leave and study leave; (b) relief from professional isolation by providing 
clear pathways for collegial advice and support on clinical and community health problems, 
including access to immediate advice by voice and e-mail; (c) relatively frequent 
opportunities for rotations to (and from) major centres – these would provide relief from 
isolation, maintain and/or develop skills, and build collegial relationships; (d) good clinical 
facilities; and (e) public and/or professional recognition. 

 
• The fourth, for sites to which recruitment is particularly difficult, is to replace a resident 

service with a frequent visiting service.  Some service is better than none, and a competent 
visiting service may represent a significant advance. 

 
 
Recommendations 
 
Recommendation 5B.1: Establish a forum of community-based service agencies 
The DHCS should establish a forum of the agencies that run community-based services in the 
NT to discuss workforce development, including the proposed analysis of workforce capacity 
and needs. 
 
Recommendation 5B.2: Analyse the workforce in NT community-based health services 
The DHCS should undertake or commission an analysis of workforce capacity and needs in 
community-based health services, concluding with an estimate of the numbers and types of 
staff and the skills needed.   
 
Recommendation 5B.3: Formulate a workforce development strategy 
Based on the workforce analysis and the study of effective community-based services, the 
DHCS should implement a workforce strategy for community-based services, aiming to increase 
recruitment and retention of qualified staff and to provide training where needed.   
 
Recommendation 5B.4: Provide staff training for community-based health services   
Based on the workforce analysis and the study of effective community-based services, the 
DHCS (with advice from the Chair of the Chronic Care Reference Group) should undertake or 
commission the development of a training program in the prevention, initial management and 
ongoing care of cardiac patients for clinic staff, using distance-learning techniques where 
possible.  This should encompass: 
• instruction in the use of all equipment supplied for the management of cardiac diseases;  
• the detection, assessment and initial management of acute cardiac diseases; 
• one-to-one counselling for behavioural risk factor control, focusing on smoking cessation, 

weight control and physical activity; 
• the aggressive management of BP and cholesterol in individuals at high risk of 

cardiovascular events, including those with normal BP and cholesterol levels;  
• the development of community registers of patients needing recall-reminders; and  
• other aspects of the management of chronic cardiac diseases.  
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The DHCS should sponsor the delivery of the training program at all clinic sites in the NT.  This 
should be supplemented with an annual refresher-update program in the care of cardiac 
diseases for clinic staff, 
 
Recommendation 5B.5: Establish visiting services where necessary 
The DHCS should identify sites where it has been impossible or infeasible to recruit 
community-based health service specialists, and establish visiting services of sufficient 
frequency to provide appropriate care to the communities affected. 
 
 

5C Prevention of cardiac diseases 
 
Preventive programs have been extensively developed for the NT.  Those particularly relevant to 
cardiac diseases include the NT Preventable Chronic Disease Strategy, introduced in 1999 [2], 
the second NT Food and Nutrition Policy and Action Plan (2001-2006) [9], and the FoodNorth 
Report [7].   
 
This plan does not presume to add to the content of those programs, which have been 
developed over several years by expert groups in consultation with communities.   
 
We did, however, notice that at least in some settings there is a need for better connectivity 
between those who develop and promulgate such programs and community-based health 
service staff.   
 
In the context of the existing preventive programs, we reiterate the need to focus on the 
modification of three behavioural factors that contribute to cardiac disease risk:  smoking, 
obesity and physical inactivity.  Interventions that bring about incremental improvements in 
these risk factors could be instituted.  A Commonwealth initiative – the Australian Better Health 
Initiative – will address these risk factors, and the NT DHCS will provide local implementation.   
  
• A starting point is the provision of support and incentives for community-based health care 

personnel to set an example by reducing their own smoking prevalence, tackling their own 
weight problems and gaining physical fitness.  It is unrealistic to expect community 
members to take advice from an overweight, sedentary doctor, nurse or AHW who smokes. 

 
• We also suggest that efforts be made to identify models of behavioural risk factor control 

that have been evaluated and found to be successful in the NT, or in any other part of 
Australia that poses challenges similar to those in the NT.  If any such models can be found, 
it would be valuable to determine what made them successful, and try to replicate these 
critical elements in the NT, evaluating both their implementation and their effects.  
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• Multi-sectoral action is needed to develop and sustain initiatives that promote a healthy diet.  
One of the most important factors is the availability of nutritious fresh food at affordable 
prices.  This in turn depends on efficient distribution and reliable refrigeration so that fresh 
foods can be distributed to the population in all parts of the NT and stored at the correct 
temperature, both in shops and in dwellings.   

 
 
Recommendations 
 
Recommendation 5C.1: Improve risk factor profile of community-based health service staff 
The DHCS, in collaboration with primary care agencies, should develop and implement a 
program encouraging NT community-based health care staff to stop smoking, lose weight as 
needed, and undertake regular physical activity.  Incentives should be devised to maximise 
active participation. 
 
Recommendation 5C.2: Identify and replicate successful models of behavioural risk factor 

control and food distribution and storage 
The DHCS should identify models of behavioural risk factor control that have been evaluated 
and found to be successful in the NT, or in any other part of Australia that poses challenges 
similar to those in the NT.  The focus should be on smoking cessation, obesity and physical 
activity.  Models of effective food distribution and storage should also be sought.  The factors 
that account for the success of these models should be examined, and initiatives should be 
taken to implement and evaluate the models in various NT sites. 
 
 

5D Control of cardiac diseases and chronic care 
 
A systematic approach, based on setting up and using simple local registers of patients who 
need regular monitoring and treatment (as described in Part 5A) is the key to preventing 
patients with cardiac diseases from deteriorating and getting exacerbations and complications.  
The same systematic approach should be taken for patients who have established risk factors 
such as hypertension and/or hyperlipidaemia, and for patients who need supportive chronic 
care.   
 
The CARPA Standard Treatment Manual [8] is a valuable guide to the recommended prevention 
and treatment protocols (among other things).  We suggest a strengthening of the CARPA 
Manual to emphasise an absolute risk approach to prevention.  For example, a patient who has 
angina pectoris but has not had a cardiovascular event (such as acute coronary syndrome or a 
cerebrovascular event) is at high risk of such an event.  Such a patient should therefore receive 
aggressive preventive measures.  Patients who have two or three elevated risk factors are at the 
same high risk, and they too should receive aggressive preventive measures.  These include 
blood pressure and cholesterol lowering, even if blood pressure and cholesterol are not 
elevated.  A separate section on cardiovascular risk monitoring is warranted in the next edition 
of the CARPA Manual so that community-based health care staff have a clear, comprehensive 
guide in front of them. 
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Recommendations 
 
Recommendation 5D.1: Develop computerised patient registers 
The DHCS, in collaboration with community-based health service agencies, should provide 
guidance on the development and use of computerised databases that serve as registers of 
patients who need regular follow-up and treatment for secondary prevention and the 
management of chronic disease, including chronic heart disease.  As far as possible, existing 
chronic disease databases should be adapted for this purpose.   
 
Recommendation 5D.2: Update the CARPA Manual   
The DHCS should support CARPA to issue the fifth, sixth and seventh editions of the CARPA 
Manual in printed and electronic formats, with updated sections on the management of 
cardiovascular disease. 
 
 

5E Initial management of acute cardiac diseases in community-based 
services 

 
Staff of community-based health services should be able to recognise, assess and provide 
initial management for four acute cardiac conditions: 

• Acute coronary syndromes, typically presenting as chest pain. 
• Acute exacerbations of heart failure. 
• Disturbances of cardiac rhythm. 
• Acute rheumatic fever. 

 
The CARPA Manual [8] describes the diagnosis and initial management of chest pain, acute 
pulmonary oedema and chronic heart failure, and acute rheumatic fever. 
 
The electrocardiogram (ECG) is an essential part of the early management of acute cardiac 
conditions.  Accurate interpretation is critical and has a major influence on treatment decisions.  
All staff of community-based services should be capable of obtaining a good-quality ECG 
tracing and faxing it or transmitting it electronically to ASH or RDH.  Formal protocols and 
pathways should be established between all community-based health services and ASH or RDH, 
whereby a medical officer in ASH or RDH with appropriate expertise will interpret the ECG 
immediately, 24 hours a day, seven days a week, and provide an immediate telephoned report, 
followed by a faxed or e-mailed written report within 24 hours.  The reporting medical officer 
could be a medical registrar, general physician or cardiologist.  Although some community-
based medical and nursing staff undoubtedly have skills in reading ECGs, doctors and nurses in 
community-based services should not be expected to take responsibility for interpreting ECGs.   
 
The management of acute coronary syndromes in community-based services includes 
thrombolysis with intravenous reteplase, which should only be given after telephone discussion 
with an appropriately experienced medical officer.  Again, formal protocols and pathways 
should be established between all community-based health services and ASH or RDH, whereby 
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a medical officer in ASH or RDH with appropriate expertise will provide telephone advice on the 
use of thrombolysis, 24 hours a day, seven days a week. 
 
A protocol for cardiac arrhythmias is also needed.  Any doctor or nurse in a primary care setting 
should be able to detect and describe an arrhythmia from an ECG or on a monitoring screen, 
but they should rely on the medical officer on call in ASH or RDH to make a definitive diagnosis.  
The next edition of the Manual should deal with arrhythmias, emphasising detection and 
description, to be followed by a telephone advice from a medical registrar, physician or 
cardiologist, to whom the ECG should be sent by fax. 
 
 
Recommendations 
 
Recommendation 5E.1: Establish protocols for ASH and RDH to provide 24-hour ECG 

interpretation and critical management advice for community-based 
services 

With guidance from the Chronic Care Reference Group and the directors of medical services in 
ASH and RDH, all community-based health services in the NT should establish formal pathways 
and protocols for access to urgent advice from doctors with appropriate expertise at ASH or 
RDH, on the management of patients with acute cardiac problems.  This should be available 24 
hours a day and include advice on the interpretation of ECGs and critical treatment decisions 
such as thrombolysis. 
 
Recommendation 5E.2: Ensure appropriate provision of equipment for management of acute 

cardiac diseases 
The following equipment should be provided in all community health-care clinics: 
• ECG machine. 
• Automatic external defibrillator (AED). 
• Cardiac monitor (if the AED is a model that does not have a built-in monitor). 
• Oxygen cylinder and 28 percent Venturi mask. 
• A supply of reteplase for thrombolytic therapy. 
• Intravenous cannulae, intravenous ‘giving’ sets with microdrip chambers, and a supply of 

intravenous fluid (normal saline and dextrose-saline). 
• Equipment and reagents for ‘point-of-care’ INR testing for patients who are on 

anticoagulant therapy (e.g. following valve replacements). 
• Fax and scanning equipment. 
• Computer with internet connection and e-mail. 
 
Recommendations 5B.4 and 5D.2 are also relevant to the management of acute cardiac 
diseases. 



 19

Part 6 Ongoing care for patients with cardiac diseases  
 

Objectives 
 
• Develop services and facilities at ASH, KH, GDH and TCH so that patients with cardiac 

diseases can receive optimal care. 
 
• Strengthen links between these hospitals and community-based services in their catchment 

areas to facilitate referrals of cardiac patients in both directions and the provision of advice 
to staff of community-based service. 

 
• Strengthen links between these hospitals and RDH to facilitate referrals of cardiac patients 

and the provision of advice. 
 
• Review the distribution and capacity of existing outreach specialist and sub-specialist 

services for patients who need cardiac assessment and/or management, and formulate a 
plan to strengthen services in relation to need.  

 
 

6A Alice Springs, Katherine, Gove and Tennant Creek Hospitals 
 
ASH serves as a major regional hospital.  It deals with a substantial burden of complex cardiac 
disease from all over Central Australia.  Our attention was drawn to the relatively frequent 
occurrence of congenital heart disease, acute rheumatic fever and rheumatic heart disease, 
dilated cardiomyopathy, and ischaemic heart disease. 
 
ASH has several of the basic requirements for a cardiology service, including a CCU and a high-
dependency unit.  General physicians on the hospital staff manage adult cardiac patients and 
paediatric physicians manage children with heart diseases.  They are supported by visiting 
cardiologists, including a paediatric cardiologist, who conduct outreach clinics.  An in-house 
trans-thoracic echocardiography service, with a resident echocardiographer, is run by NT 
Cardiac on a contract basis.  Echocardiograms are sent electronically to Flinders Medical Centre 
in Adelaide via a broadband connection, and Flinders cardiologists provide prompt reports.   
 
We were informed that ASH services for cardiac patients are severely overloaded.  Non-urgent 
patients may wait many months (in a few instances, two years) for cardiology clinic 
appointments.  Stress testing facilities are available, but technicians and experienced doctors 
are overloaded with other commitments.  Those available to conduct stress testing are often 
relatively inexperienced and the quality of stress tests is variable.  Previous reviews have 
indicated a shortage of general physicians. 
 
KH, GDH and TCH are smaller regional hospitals, in descending order of size.  They do not have 
the basic requirements for a cardiology service, and their medical staff comprises non-
specialist doctors.  Cardiologists from NT Cardiac conduct outreach clinics in Katherine, 
Gove/Nhulunbuy and Groote Eylandt (in the GDH catchment area).   
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Recommendations 
 
Recommendation 6A.1: Recruit more general physicians at Alice Springs 
The DHCS should provide funding for two additional general physicians at ASH.  ASH should 
select physicians with an interest in cardiology for these two posts, aiming to recruit them as 
soon as practicable. 
 
Recommendation 6A.2: Provide basic requirements for the management of cardiac diseases 

at the low-level hospitals 
The DHCS should provide funding to ensure that KH, GDH and TCH have all the facilities and 
equipment listed below for managing patients with cardiac diseases (all of the hospitals already 
have some of the items).   
• ECG machine. 
• Defibrillator or AED. 
• Cardiac monitor. 
• Equipment and reagents for point-of-care INR testing. 
• Equipment for Holter monitoring. 
• Equipment for event monitoring (patient-activated records to detect intermittent 

dysrhythmias).  
• A supply of reteplase for thrombolytic therapy.  
• Equipment and trained medical and technical staff for stress testing. 
• Fax and scanning equipment. 
• Computers with broadband internet connections for transmission of data and images to 

consultants in Darwin and elsewhere for advice. 
 
In addition, transthoracic echocardiography should be available on a visiting basis. 
 
Recommendation 6A.3: Develop training programs for hospital staff 
With advice from the Chronic Care Reference Group (and particularly its Chair), the DHCS should 
commission the development of a training and refresher-update program for medical, nursing 
and allied health staff in the low-level hospitals. 
 
Recommendation 6A.4: Schedule regular cardiology clinics 
The DHCS, in collaboration with the Directors of Medical Services at ASH, KH, GDH and TCH and 
visiting cardiologists, should develop a program of regular clinics conducted at the hospitals by 
cardiologists and general physicians with an interest in cardiology. 
 
 

6B Specialist outreach services 
 
We could not find any evidence of a rational plan for the distribution and frequency of specialist 
outreach cardiology services in regions of the NT.  Cardiology outreach appears to have 
developed ad hoc.  Outreach cardiology clinics have become well established in three main 
centres – Alice Springs, Katherine and Gove/Nhulunbuy – but the frequency and timing of the 
clinics and the existence of clinics in other locations (such as Groote Eylandt) appear to reflect 
the availability, interests and commitment of the Darwin, Adelaide and Sydney cardiologists 
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involved.  The fact that patients are mostly referred to the clinics by another doctor, that all the 
clinics are heavily utilised, and that some have long waiting lists, is evidence both of the high 
prevalence of cardiac diseases and the need for specialist attention.  
 
In Katherine, Gove/Nhulunbuy, Groote Eylandt and Tennant Creek, transthoracic 
echocardiography is available only during the cardiology outreach clinics – the cardiologists 
bring portable electrocardiography equipment and are accompanied by an echocardiographer. 
 
The Australian Government supports specialist outreach services through the Medical Specialist 
Outreach Assistance Program (MSOAP), which was introduced in 2000 to improve the access of 
regional and remote communities across Australia to specialist medical services.  MSOAP pays 
for specialists’ travel and accommodation, and specialists can bulk-bill Medicare for consulting 
fees.  MSOAP also pays visiting specialists who provide education and professional support to 
local clinicians.  Current MSOAP funding expires at the end of the 2007-08 financial year, and 
the Australian Government has yet to determine whether funding will be renewed beyond 2008. 
  
There is considerable debate in the NT medical community about the respective roles of general 
physicians and cardiologists in providing outreach services to cardiac patients.  It is argued that 
general physicians could manage a large proportion of cardiac patients, and that cardiologists’ 
clinic time should be reserved only for those with difficult cardiac problems.  For example, ASH 
employs a general physician and a paediatric physician whose primary roles are to provide 
outreach services.  The general physician covers a very extensive area of the NT – the entire 
southern zone.  She visits and works from community-based services.  Her capabilities in 
cardiology include assessing and triaging patients for referral to cardiologists, managing those 
who do not need referral, and providing follow-up as required.  While it makes sense to reserve 
scarce cardiological expertise for patients who really need specialist assessment and 
management, general physicians are also in short supply in the NT. 
 
It is also argued that general physicians assessing cardiac patients need ‘point-of-care’ access 
to echocardiography.  An expansion of NT general physicians’ role in managing cardiac patients 
would necessitate (a) training of general physicians in the initial interpretation of 
echocardiograms, (b) the purchase of additional portable echocardiography equipment, and (c) 
the employment of outreach echocardiographers.  The echocardiograms could be sent 
electronically via broadband links to a main centre for expert reporting by cardiologists. 
 
 
Recommendations 
 
Recommendation 6B.1: Review and strengthen cardiology outreach services 
Given the apparently ad hoc organisation of cardiology outreach services and uncertainty about 
the availability of MSOAP funding or other Australian Government subsidies for specialist 
outreach after June 2008, the DHCS should undertake or commission a review of needs and 
arrangements for and funding of outreach services for patients with cardiac diseases in the NT.  
The review should encompass (a) services provided by general physicians for cardiac patients, 
as well as services provided by cardiologists, (b) the availability of ‘point-of-care’ 
echocardiography, and (c) the extent to which expanded outreach services could be funded 
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through Medicare.  The plan should be completed and endorsed in time to accommodate any 
changes in Australian Government subsidies.   
 
Recommendation 6B.2: Press for continued Australian Government subsidy of specialist 

outreach 
From 2006, the NT Government should press the Australian Government to commit either to 
continue the funding of MSOAP at least until 2012, or to replace MSOAP with a new specialist 
outreach subsidy starting in July 2008.  Representations could be made through the Australian 
Health Ministers’ Advisory Council, the Australian Health Ministers’ Conference, the Australian 
Government Minister for Health and Ageing and Department of Health and Ageing, and the 
process of negotiations for the next round of Australian Health Care Agreements (beginning in 
2008).  Joint representations could be made with the States.   
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Part 7 High-level hospital services 
 

Objectives 
 
• Establish appropriate, sustainable interventional cardiology and cardio-thoracic surgery 

services in Darwin.  These services should be introduced progressively, and should 
concentrate initially on angioplasty for the management of acute coronary syndromes. 

 
• If and when appropriate technology is available, establish interventional cardiology services 

in Alice Springs, concentrating on angioplasty for the management of acute coronary 
syndromes. 

 
 

7A Commitment to interventional cardiology and cardio-thoracic 
surgery 

 
The extent to which the NT Government should support the development and delivery of 
interventional cardiac services, in addition to those currently provided, is a critical decision.  
The outcomes of this decision determine not only the access of the NT population to a broad 
range of cardiac services, but also the access of health professionals in community-based 
services and lower-level hospitals to higher-level support and advice.   
 
Numerous factors affect the decision, including the following. 
 
• Policy.  The NT Government has obligations (for example, under the Medicare Agreement [1]) 

to ensure that its population has access to up-to-date health services.  The care of patients 
with cardiac diseases must figure prominently in these obligations, given the frequent 
occurrence and severity of cardiac diseases in the NT.  Alongside its obligations, the 
Government has a broad policy interest in achieving a more balanced overall demographic 
profile, which will involve encouraging older people to live out their lives in the NT rather 
than move interstate.  The availability of advanced cardiac services is part of a spectrum of 
services that are needed to encourage older people to remain in the NT rather than move 
‘down south’. 

 
• Feasibility and sustainability.  Specialist services in a relatively isolated environment such as 

Darwin are feasible only if a specialist workforce can be recruited or reliably rotated from 
main centres elsewhere, and if there is a sufficient volume of procedures to maintain the 
specialists’ clinical competence.  Specialist services are sustainable only if a specialist 
workforce, including specialist nurses and technicians as well as doctors, can be retained on 
a stable basis, or if a stable staff rotation system is in place.  

 
• Twenty-first century management of cardiac diseases.  Access to interventional services is 

essential for 21st Century management of cardiac diseases.  For example, the contemporary 
approach to the management of acute coronary syndromes is to prevent myocardial damage 
by prompt, effective interventions.  By contrast, the 20th Century approach (prior to the 
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mid-1980s) was to minimise myocardial damage and prevent or manage complications.  In 
many parts of the NT, it is possible only to provide care to a standard that was prevalent in 
major Australian centres prior to the mid-1980s.  

 
• Inevitability and equity.  The delivery of interventional cardiac services in the NT is 

undoubtedly a financial opportunity for private-sector providers.  It is therefore highly likely, 
if not inevitable, that market opportunities will result in the private sector introducing 
interventional services in the NT on its own terms in the relatively near future.  These may be 
excellent services, but fee structures are likely to entrench inequality of access.  By means of 
the planned expansion of interventional cardiac services, the NT Government can harness 
the market opportunity and introduce such services in partnership with the private sector, 
designing service structures that promote equity of access, ensure the safety and quality of 
patient care and meet the broader needs of the NT population. 

 
• Technology.  Continued rapid advances in cardiac technology are likely to bring changes and 

improvements to interventional techniques.  The development of interventional cardiology 
services will inevitably lead to a requirement for continued updating of technology and of 
operators’ skills.  New technology, such as 64-slice computed tomography (CT) scanning 
systems, allows non-invasive or (with dye injections) minimally invasive assessment of the 
state of a patient’s coronary arteries.  Sixty-four slice CT scanning is likely to be used as a 
screening instrument for asymptomatic patients who wish to know about the state of their 
coronary arteries, and as an immediate diagnostic instrument for patients with acute 
ischaemic symptoms but negative findings on ECG and biochemistry (i.e. normal serum 
troponin levels).  Paradoxically, it may increase the need and demand for coronary 
angioplasty and coronary artery bypass grafting.  In the coming years, developments in 
technology are also likely to make complex apparatus cheaper and easier to install.  It may 
then become feasible to carry out complex interventions in settings where the volume of 
patients is smaller.  For example, it may become feasible for a visiting cardiologist to carry 
out angioplasties in Alice Springs. At present, this is hypothetical.  

 
• Safety.  The introduction of certain cardiac interventions may necessitate the development of 

capacity for other cardiac interventions, either to manage complications or to provide a 
comprehensive service.  The major example of this is the debate about the need to provide 
full cardio-thoracic surgery capacity if percutaneous transluminal coronary angioplasty is 
introduced, in case dissection of a coronary artery occurs during the angioplasty procedure.  
The risk of major complications associated with angioplasty are small but they do exist.  
Many cardiologists argue that an isolated angioplasty service is safe, but others have 
concerns.  The NSW Department of Health has recently supported the development of 
isolated interventional cardiology services, including angioplasty, in large NSW rural centres 
such as Tamworth; but the NT is much further from a cardio-thoracic surgery centre than 
Tamworth is from Sydney or Newcastle. 

 
• Benefits, costs and opportunity costs.  An expansion of interventional cardiac services would 

represent an extra service for the NT population – it would not substitute or reduce need for 
some other service, or offset costs.  Historical anecdote suggests that it would not even 
reduce the overall extent of interstate services for NT residents, because a demand would 
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emerge for even higher-level services that could not be provided in the NT.  Abundant 
evidence suggests that the expansion of interventional services in the NT would improve 
health outcomes (reduce deaths, reduce morbidity and improve quality of life) for the people 
of the NT.  This leads to the question of opportunity costs:  would the NT population benefit 
more if the resources that would go into an expansion of interventional cardiac services were 
to be invested in something else, such as improvements in regional and remote domestic 
infrastructure? 

 
• Single site.  If they were established, the new interventional cardiac services would inevitably 

be located on the RDH campus, as described below.  People in Darwin and environs would 
have excellent access to them, but people living distant from Darwin would still have to 
travel.  Because the NT Government is likely to seek to minimise cross-border flows for 
cardiac services if they were established in the NT, cardiac patients from Central Australia 
(including Alice Springs) would be expected to travel to Darwin rather than Adelaide, as they 
currently do.  Darwin and Adelaide are equidistant from Alice Springs, so the expansion of 
interventional cardiac services in Darwin would re-direct Central Australian patients.  It 
would be important for the Darwin interventional cardiology service to be perceived by 
Central Australian residents as being of high quality. 

 
• Inward cross-border flow.  Once established, tertiary cardiac services may have the capacity 

to accept referrals from the northern parts of Western Australia and Queensland. 
 
 
Recommendation 
 
Recommendation 7A.1: Commit to the exploration and planning towards the development of 

tertiary services 
In the first year, the NT Government should make a policy commitment to supporting the 
phased development and expansion of interventional cardiac services in the NT over a period of 
at least five years, and to the management of the broader NT-wide consequences of the new 
services.  This should include a detailed exploration of the introduction of the interventional 
cardiology procedures pending the introduction of cardio-thoracic surgery.  When fully 
established, the services should include angioplasty, electrophysiology and cardio-thoracic 
surgery. 
 
 

7B Organisation of interventional cardiac services in the NT  
 
Given the size of the NT population, only one centre of tertiary cardiac services would be 
feasible and sustainable in the foreseeable future.  Because Darwin is the only centre with a 
high-level referral hospital, and because Darwin contains about half of the total NT population, 
facilities for tertiary cardiac services would inevitably be located in Darwin, on the RDH campus.  
 
The NT Government has three broad options for the introduction of new interventional cardiac 
services in the NT.   
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• The first is to develop the services within the public sector, establishing a cardiac catheter 
laboratory, electrophysiology laboratory and cardio-thoracic surgery facilities within RDH. 

• The second is encourage private-sector service providers to develop and run the services as 
a fully private enterprise, possibly within Darwin Private Hospital. 

• The third is to establish partnerships with one or more external providers, probably in the 
private sector.  The NT Government would contract with one or more private-external service 
providers to deliver specified services and supply the infrastructure needed for those 
services.  The contract would include a payment schedule for services to uninsured (‘public’) 
patients, while the service provider would bill insured (‘private’) patients directly, in 
accordance with the fees listed in the Medical Benefits Schedule [10].   

 
The only advantage of the first option is direct control over the development, implementation 
and conduct of the services.  It has three major disadvantages.  First, it imposes major capital 
set-up costs on the NT Government.  Second, it imposes on the NT public sector (specifically, 
RDH) the undiluted responsibility for establishing and sustaining major new service, including 
acquisition, installation and maintenance of equipment, and recruitment, credentialling and 
retention of staff.  Third, it deprives the NT health system of continuing interstate expertise in 
setting up and running the service. 
 
The advantages of the second option are that it frees the NT Government of any responsibility 
for setting up and running the service, and it allows for the NT Government to purchase 
services for uninsured (‘public’) patients.  The disadvantage of the second option is that it is 
likely to entrench inequalities of access. 
 
The advantages of the third option are that it enables the NT Government to share the costs of 
setting up and running the services, gives the Government control over the nature and extent of 
the services to be established, and shifts the responsibility of recruiting and retaining staff to 
the private-sector provider.  This guarantees the viability of the services, because the 
contractor is obligated to provide sufficient staff, expertise and back-up, and can draw on its 
own pool of staff elsewhere in Australia to provide back-up when needed.  It also gives the NT 
access to a broad range of expertise in high-level cardiac service delivery.  The only 
disadvantage of the third option is the need to formulate contracts and renew them from time 
to time. 
 
Under the third option, the NT Government would provide some of the infrastructure needed 
for running interventional cardiac services, and the external partners would provide the rest.  
Thus, for example, the NT Government would provide operating theatre facilities for 
cardiothoracic surgery and beds for inpatients in RDH, and would engage registrars and 
residents to work with the cardiology team; while the external partners would provide catheter 
and electrophysiology laboratories, specialist medical and nursing staff, specialist technical 
staff,  and back-up staff. 
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Recommendations 
 
Recommendation 7B.1: Establish tertiary cardiac services in Darwin 
The NT Government should specify service requirements for the expansion of interventional 
cardiac services in Darwin, on the RDH campus.  Specifications should include the types of 
services to be delivered (e.g. whether or not an acute stenting service should be offered 24 
hours a day) and the phasing of their introduction.   
 
Recommendation 7B.2: Select external service-provider partners  
The NT Government should establish partnerships with one or more external service providers 
for the delivery of interventional cardiac services in Darwin that have been determined as the 
first priority (see recommendation 7B.1).  External service providers selected to be involved 
should have the following characteristics: 
• Be experienced and well-established. 
• Have the capacity to support all of the professions represented in the services that they 

provide, including a fully-qualified workforce capable of standing in for Darwin-based staff 
in the event of scheduled absences (e.g. for recreation and study leave) and unexpected 
absences (e.g. due to illness). 

• Have a demonstrated capacity to sustain professional and service-related linkages over long 
distances within Australia. 

• Have an understanding of the cultural and geographical factors that influence health and 
health care in Northern Australia, including an understanding of Indigenous health issues. 

• Be familiar with the service-delivery environment for medicine and/or surgery in the NT, with 
specific reference to cardiology and/or cardio-thoracic surgery. 

• Agree to enter into a formal contractual arrangement to guarantee the viability of the Darwin 
service.  

 
Recommendation 7B.3: Form comprehensive contracts with external service providers 
The appropriate NT Government agency (the DHCS or RDH) should develop comprehensive 
service contracts with external service providers.  They should cover the following points. 
• Precise description of the services to be provided under the contract. 
• Numbers, types and main credentials of staff to be provided by the contractor. 
• Numbers, types and main credentials of staff to be provided by NT Government agencies. 
• Infrastructure and equipment to be provided by the contractor. 
• Infrastructure and equipment to be provided by NT Government agencies. 
• Contract price. 
• Numbers of services to be provided for patients who are included in the contract price and 

who cannot be billed to Medicare (e.g. uninsured (‘public’) inpatients). 
• Where the number of non-billable patients exceeds the number included in the contract 

price, charges for additional non-billable patients. 
• Acceptable rates of complications.  
 
Recommendation 7B.4:     Delineate the roles of contracted health-care providers 
The DHCS should ensure that future service-delivery contracts with private-sector clinical 
service providers do not directly or indirectly favour the private-sector providers.  In particular, 
future contracts should clearly specify the procedures for managing any potential conflicts of 
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interest for private-sector providers who also deliver public-sector services.  DHCS contracts 
should acknowledge the potential for conflict of interest on the part of such providers.  
Opportunities to deliver services in the public sector should be based on clearly-defined 
criteria.   
 
 

7C Specialist workforce 
 
To run the expanded interventional services in Darwin and conduct expanded outreach services 
that are likely to result from the review suggested in Part 6B, there will be a need to increase 
the number of cardiologists resident in Darwin from two (as existed in September 2005) to 
four.  The new cardiologists will need to be able to perform angioplasty and selected 
electrophysiology procedures.  If they stay, the two existing cardiologists in Darwin should be 
encouraged and supported to undertake training in angioplasty techniques.  In accordance with 
training guidelines produced by the Cardiac Society of Australia and New Zealand (CSANZ) [11], 
at least two cardiologists should be sufficiently experienced in angioplasty techniques to 
oversee those who have been newly trained, and to supervise registrars. 
 
CSANZ has also issued recommendations on the numbers of procedures that should be 
performed by a cardiologist and in a cardiac catheterisation unit to maintain competency.  For 
example, individual cardiologists should perform a minimum of 75 angioplasty procedures and 
a centre should manage 200 cases each year.  Individual cardiologists who undertake 
electrophysiology should perform 40 electrophysiological studies per annum.  Those who 
implant pacemakers and defibrillators should manage 50 patients with cardiac implantable 
electronic devices and participate in at least 12 new device implantations and five replacement 
procedures each year [12]. 
 
The volume of cardiac surgery in Darwin is unlikely to be sufficient in the foreseeable future to 
sustain a resident cardio-thoracic surgeon, even if the volume of other, non-cardiac thoracic 
surgery is added.  Moreover, it is not sustainable to engage a single cardio-thoracic surgeon, 
because he or she would be on call continuously, and there is certainly not enough work for 
two. 
 
A possible solution is to contract at least two cardio-thoracic surgeons to perform cardiac 
surgery in Darwin on a ‘fly-in, fly-out’ basis, with back-up from two Darwin-based general 
surgeons interested in cardio-thoracic surgery.  Each week, one of the cardio-thoracic surgeons 
could visit Darwin from Sunday to Wednesday.  He or she could assess patients and conduct 
clinics on Mondays and perform surgery on Tuesdays, reviewing patients on Wednesdays before 
departure.  A Darwin-based general surgeon would assist him or her, and would take over the 
post-operative care after the cardio-thoracic surgeon departs.  The second team would follow 
the same cycle in the second week of each fortnight.  This arrangement would ensure that 
expert cardiac surgery services are available in the NT, and would enable individual cardio-
thoracic surgeons to maintain an adequate volume of procedures by operating both in Darwin 
and in their home city.  Compared with the remuneration of cardiothoracic surgeons, the cost 
of transport and accommodation would not be prohibitive. 
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In order to promote workforce development for the long term, it would be desirable for the RDH 
to expand its relationships with interstate teaching hospitals and offer additional rotational 
posts for cardiology registrars.  It is important to ensure that registrar rotations in the NT are 
accredited to contribute towards Fellowship of the Royal Australasian College of Physicians.  It 
may also be possible to arrange for cardio-thoracic surgery trainees to spend time in the NT on 
a similar basis, with recognition by the Royal Australasian College of Surgeons.  Analogous 
training opportunities should be offered to registered nurses undertaking specialist training in 
cardiology, and allied health personnel who have a role in the management of cardiac patients, 
either acutely or in rehabilitation. 
 
 
Recommendations 
 
Recommendation 7C.1: Increase the number of cardiologists in Darwin 
In formulating new cardiac service requirements in Darwin, the NT Government should make 
provision for a total of four cardiologists.  Ideally, at least three would have expertise in 
coronary angioplasty and electrophysiology.  If the two existing cardiologists in Darwin remain, 
they should be encouraged and supported to undertake training in angioplasty techniques.  At 
least one of the new cardiologists should be sufficiently experienced in angioplasty techniques 
to oversee those who have been newly trained, and to supervise registrars.  The cardiology 
team should be capable of running an angioplasty service in Darwin by the end of the third 
year. 
 
Recommendation 7C.2: Engage cardio-thoracic surgeons on a ‘fly-in, fly-out’ basis 
In formulating new cardiac service requirements in Darwin, the NT Government should make 
provision for two or more cardio-thoracic surgeons, each of whom should visit Darwin on a 
roster basis to undertake surgical procedures.  Each visit should be for three days (Sunday – 
Wednesday).  The visiting cardio-thoracic surgeons should be assisted by two local general 
surgeons (to be identified by RDH), who should take over the post-operative care of patients 
after the cardio-thoracic surgeons depart.  The timing of processes to identify and engage the 
cardio-thoracic surgeons should be determined when a firm completion date is known for the 
required operating theatre redevelopment at RDH.   
 
Recommendation 7C.3: Expand training opportunities for registrars, nurses and allied health 

professionals 
The RDH should expand its relationships with interstate teaching hospitals and offer additional 
rotational posts for cardiology registrars.  These posts should be developed in consultation with 
the Royal Australasian College of Physicians to ensure that registrar rotations in the NT are 
accredited for Fellowship training.  If possible, similar arrangements should be made for 
cardio-thoracic surgery trainees to spend time in the NT, with recognition by the Royal 
Australasian College of Surgeons.  Analogous training opportunities should be offered to 
registered nurses undertaking specialist training in cardiology, and allied health personnel who 
have a role in the management of cardiac patients, either acutely or in rehabilitation. 
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7D Introduction of new interventional cardiac services 
 
Because there is evidence of considerable unmet need and because it is feasible to introduce 
the service relatively quickly, it is likely that coronary angioplasty will be the first new service to 
be developed in Darwin.  The angioplasty service could begin in the absence of a capacity to 
perform open-heart surgery, as the risk of angioplasty complications for which surgical repair 
is feasible is extremely small.  The risk is of the order of 0.7 percent, but major Australian 
centres achieve even lower rates of surgically correctable complications, and these centres 
concentrate the complex and difficult high-risk cases.  Of course, at the time of giving consent, 
patients will be made aware of the risk, of the fact that cardio-thoracic surgery is unavailable in 
Darwin, and that other centres in Australia undertake angioplasty without a capacity for cardio-
thoracic surgery. 
 
A coronary angiography laboratory is well established within Darwin Private Hospital, run by NT 
Cardiac, and it could be upgraded for angioplasty procedures with little delay.  The angioplasty 
service could thus build on the current coronary angiography service. 
 
At least initially, it would not be feasible to offer an acute infarct angioplasty service 24 hours a 
day, seven days a week, as such a service requires systems for a very rapid response.  Patients 
transferred to Darwin from elsewhere in the NT would not reach the catheter laboratory for 
several hours after the onset of symptoms, so an acute infarct angioplasty service obviously 
could not be provided for them.  However, in patients for whom an angioplasty is indicated, the 
service should be organised to carry out the procedure as soon as practicable.  If a patient 
happens to present at a times when an angioplasty can be done with minimal delay, it should 
be offered acutely.  When the angioplasty service is well established and functioning effectively, 
and trained staff are available, consideration could be given to the introduction of an acute 
infarct angioplasty service for patients who reach the catheter laboratory relatively soon after 
the onset of an acute coronary syndrome. 
 
If future technological developments make angioplasty feasible in smaller centres than RDH, the 
establishment of angioplasty services at ASH could be considered.  The procedures would have 
to be undertaken by a visiting cardiologist.  
 
The expansion of electrophysiology services could be the second area of service development.  
The Darwin cardiologists regularly insert pacemakers and automatic implantable cardioverter-
defibrillators (AICDs).  However, they do not undertake electrophysiological studies to identify 
and ablate aberrant conduction pathways because the duration of the procedures is 
unpredictable and they are often time-consuming.  They are therefore incompatible with the 
workload of the two cardiologists.  An increase in the number of cardiologists in Darwin will 
enable electrophysiological studies to be performed locally.  This will enable a wider range of 
patients with arrhythmias to be treated in the NT. 
 
The establishment of cardiac surgery services in Darwin depends on the development of a new 
operating theatre suite in RDH.  The theatres are proposed to form part of a new regional major 
trauma centre being built at RDH with Australian Government funding.  Cardiac bypass and 
other equipment needed for coronary artery grafting and cardiac valve surgery will be kept in 
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the new theatre suite.  Because the theatres will be used only intermittently for trauma 
management, they will be available for cardiac surgery. 
 
If cardiologists and/or cardiothoracic surgeons have the requisite skills and expertise, they may 
use the cardiac catheter laboratory for transvenous procedures other than angioplasty and 
insertion of pacemaker and AICD leads.  For example, they could undertake transvenous cardiac 
valve repair procedures. 
 
 
Recommendations  
 
Recommendation 7D.1:  Establish coronary angioplasty services 
The DHCS should form a joint venture with external provider(s) of tertiary cardiac services and 
the Darwin Private Hospital to develop a fully-functional cardiac catheter laboratory capable of 
a wide range of transvenous procedures.  Contractual arrangements should be made to effect 
to deliver angioplasty services in RDH.   
 
Recommendation 7D.2: Expand electrophysiology services 
Provision should also be made in the cardiac catheter laboratory for elective 
electrophysiological procedures, with appropriate contractual arrangements.  
 
Recommendation 7D.3: Equip the Level 8 operating suite for cardio-thoracic surgery 
The RDH should make use of Australian Government funding for a new regional major trauma 
centre to equip a proposed new operating suite for cardio-thoracic surgery, as the equipment 
could also be used in cardio-thoracic trauma surgery.   
 
Recommendation 7D.4: Establish cardiac surgery services 
The RDH should identify two general surgeons on its staff with an interest in cardiac surgery, 
and make arrangements for them to assist in cardiac surgery procedures for one operating 
session each fortnight and to provide post-operative care.  It may be necessary for the RDH to 
‘back-fill’ their positions.  The DHCS should form contracts with external service provider(s) to 
deploy two or more cardio-thoracic surgeons to Darwin (see Recommendation 7C2).  The 
cardiac surgery service should be fully operational by the fourth year. 
 
 

7E Populations to be served 
 
As mentioned in Part 7A, interventional cardiac services in Darwin would be highly accessible to 
Darwin residents.  The provision of services in Darwin would also improve access for that 25 
percent of the NT population living outside Darwin in the ‘northern zone’ of the NT (defined in 
Chapter 2).  Overall, it would provide good or improved access for 75 percent of the NT 
population. 
 
The 25 percent of the NT population living in the ‘southern zone’ of the NT would gain 
equivocal benefits from new tertiary cardiac services in Darwin.  ‘Southern zone’ residents 
would still have to travel a long way, and could equivalently travel to Adelaide or Darwin.  
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However, cardiac patients in the ‘southern zone’ would benefit from any expansion of outreach 
services following from the expansion of tertiary cardiac services in Darwin.  
 
It is likely that, if effective interventional cardiac services were established in Darwin, patients 
from the northern parts of Western Australia would travel to Darwin for treatment rather than to 
Perth, because Darwin is much closer, and communities are likely to have climatic and other 
affinities with the ‘northern zone’ of the NT. 
 
Thus, cardiac patients who live in the Pilbara and Kimberley Health Zones might be referred to 
Darwin for treatment.  These two Health Zones together embrace the following Local 
Government Areas (LGAs): 

• Ashburton 
• Broome 
• Derby-West Kimberley 
• East Pilbara 
• Hall’s Creek 
• Port Hedland 
• Roebourne 
• Wyndham-East Kimberley. 

 
The total estimated resident population of these LGAs in 2002 was 73,146.  This amounts to 
about 35 percent of the population of the NT.  Thus, on a pro rata basis, Darwin tertiary cardiac 
services would absorb 35 percent more patients.  ‘Southern zone’ NT residents would be 
expected to use the Darwin-based service as well, and would wish to do so if the service in 
Darwin were recognised as being of a high standard.  
 
Recommendation 
 
Recommendation 7E.1: Discuss cross-border inflows with the Western Australian 

Government 
The NT Government should hold talks with the Western Australian Government about the 
potential for cross-border inflow of patients needing interventional cardiac services from the 
northern part of Western Australia.   
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Part 8 Cardiac rehabilitation 
 

Objective 
 
• Expand rehabilitation services for cardiac patients and Improve access to cardiac 

rehabilitation. 
 
 

8A Expansion of cardiac rehabilitation services 
 
Cardiac rehabilitation, focusing on education and appropriate graded exercises, has been 
shown to improve the mobility and quality of life for patients with cardiac diseases.  It is an 
important part of the management of cardiac patients, particularly those who have functional 
impairments.  Limited cardiac rehabilitation services are available for cardiac patients in RDH 
and Alice Springs.  No formal cardiac rehabilitation programs are available in any other part of 
the NT; the staff of some community-based services may have the knowledge to advise patients 
on aspects of rehabilitation. 
 
Cardiac rehabilitation could be made more widely available in the NT by utilising hospital 
nursing staff and community-based clinical staff, including AHWs, to assess patients and 
promote and supervise graded exercises for patients.  This would help patients to regain their 
functional capacity for normal activities, and could also help in the modification of diet and 
behavioural risk factors.  It could thus lead to improvements in risk factor profiles of patients 
who have had a cardiac event, thereby potentially reducing the risk of recurrence of acute 
disease.  To enable hospital nursing staff and community-based clinical staff to provide 
rehabilitation services or, at least, effective advice on rehabilitation, an in-service training 
program would be needed.  This could be supported by guidelines in print or electronic format, 
and telephone or e-mail access to rehabilitation specialists (medical, nursing or allied health) 
for clinical advice.  Equipment to assist with exercise programs is needed at sites where 
rehabilitation programs can be delivered competently.  Over time, the scope of cardiac 
rehabilitation could be expanded to cover not only physical rehabilitation and risk factor 
modification, but also psychosocial rehabilitation.   
 
Recommendation 
 
Recommendation 8A.1: Increase capacity for cardiac rehabilitation 
With advice from the Chronic Care Reference Group, the DHCS should make arrangements for 
the delivery of training programs in cardiac rehabilitation to hospital nursing staff and 
community-based clinical staff throughout the NT.  The training programs should encompass 
appropriate assessment of individual patients’ needs and progress.  They should be 
supplemented by written material, accessible in hard copy or electronically.  The next edition of 
the CARPA Manual should contain recommendations on cardiac rehabilitation in summary form.  
Communication channels should be established whereby hospital nursing staff and primary 
care staff throughout the NT can contact rehabilitation specialists (medical, nursing or allied 
health) by telephone or e-mail for clinical advice.  Modest funding should be provided for 
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rehabilitation equipment at sites where rehabilitation can be delivered competently (i.e. where 
appropriately trained staff are employed).  Materials for cardiac rehabilitation training should be 
developed, drawing on existing Australian materials, and training should be made available 
progressively thereafter.   
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Part 9 Coordination of services 
 

Objectives 
 
• Improve the coordination of patient care, particularly among different service sectors and 

transition points in the care process.  
 
• Promote the uptake and use of computerised patient data management systems in all 

hospitals and community-based health care services.  
 
 

9A Improvement of patient data management systems 
 
The development of new cardiac services in the NT provides an opportunity to improve 
coordination of care, particularly among different service sectors (community-based, hospital 
and interstate).  The appointment of a Chronic Care Reference Group whose Chair would have a 
particular role in the development of  cardiac services has been described in Part 4A.  Hospitals 
and some primary care clinics in the NT have computerised patient data systems, and in some 
regions these are linked to form a network.  Some community-based services already have 
well-established computerised reminder-recall registers and other patient databases.   
 
Opportunities exist to improve the coordination of cardiac services at specific stages of care.  
The following are only examples. 
 
• Post-discharge.  The community-based service that provides continuing care for a cardiac 

patient discharged from hospital needs timely information on clinical management, 
especially where local staff are not necessary familiar with dose and duration data for 
medication regimens, the recognition of complications, and rehabilitation requirements. 

• Specialist outreach clinics.  Better use could be made of outreach specialists in cardiology if 
local services could receive timely information on follow-up management.  It is likely that 
local services could triage patients more effectively, channelling them to a District Medical 
Officer, an outreach general physician, or the outreach cardiologist as appropriate. 

• Choice of surgical options.  It is important that surgeons in major interstate teaching 
hospitals understand the environments to which their patients will be discharged, and 
understand the limitations of clinical care in these environments.  For example, a patient 
living in a very remote location is unlikely to be able to manage the lifelong anticoagulation 
that is needed following implantation of a mechanical cardiac valve prosthesis.  Other 
surgical options must be considered for such a patient. 

 
The increasing availability of computers and internet access across the NT provides an excellent 
medium for rapid clinical information transfer.  In addition, it gives clinicians in all types of 
settings ready access to guidelines and treatment protocols, e.g. for the management of 
patients who have been discharged from hospital with relatively complex clinical monitoring, 
treatment and rehabilitation requirements.  The widespread distribution of common computer 
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software, with a capacity to establish and manage recall-reminder registers and other patient 
databases, would be helpful.   
 
 
Recommendation 
 
Recommendation 9A.1: Develop computerised patient data systems 
In consultation with hospital and primary care clinicians and with advice from the Chair and 
members of the Chronic Care Reference Group, the DHCS should determine needs for improved 
coordination of clinical care across different health-care settings in the NT.  Steps should be 
taken to encourage a culture of active communication among clinical staff at transition points in 
the care process.  The development of computerised database and communication systems 
should be supported, aiming to encourage the adoption of common or similar electronic patient 
data systems across the NT, designed for easy use by clinicians.  The DHCS should provide 
modest funding for the acquisition and installation of computer hardware and software and for 
staff training.  By the fourth year, all community-based health care services in the NT should 
have appropriate hardware and software for patient data management.  
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Chart 1: Suggested timeline for implementation of recommendations  

Recommendations 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 
10 

3 General issues           
3C Patient travel and other support services           

3C.1 Ensure the fair application of PATS guidelines for family members and 
others accompanying patients 

          

3C.2 Review patients’ access to post-discharge support           

4 Clinical governance           
4A Need for effective governance of cardiac services           

4A.1 Establish a Chronic Care Reference Group           

5 Community-based services           
5A The roles of community-based services           

5A.1 Learn from successful models           
5A.2 Evaluate community-based service delivery           

5B Workforce for community-based services           
5B.1 Establish a forum of community-based service agencies           
5B.2 Analyse the workforce in NT community-based health services           
5B.3 Formulate a workforce development strategy           
5B.4 Provide staff training for community-based health services           
5B.5 Establish visiting services where necessary           

5C Prevention of cardiac diseases           
5C.1 Improve risk factor profile of community-based health service staff           
5C.2 Identify and replicate successful models of behavioural risk factor control 

and food distribution and storage 
          

5D Control of cardiac diseases and chronic care           
5D.1 Develop computerised patient registers           
5D.2 Update the CARPA Manual           
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Recommendations 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 
10 

5E Initial management of acute cardiac diseases in community-based services           
5E.1 Establish protocols for ASH and RDH to provide 24-hour ECG interpretation 

and critical management advice for community-based services 
          

5E.2 Ensure appropriate provision of equipment for management of acute cardiac 
diseases 

          

6 Ongoing care for patients with cardiac diseases           

6A Alice Springs, Katherine, Gove and Tennant Creek Hospitals           
6A.1 Recruit more general physicians at Alice Springs           
6A.2 Provide basic requirements for the management of cardiac diseases at the 

low-level hospitals 
          

6A.3 Develop training programs for hospital staff           
6A.4 Schedule regular cardiology clinics           

6B Specialist outreach services           
6B.1 Review and strengthen cardiology outreach services           
6B.2 Press for continued Australian Government subsidy of specialist outreach           

7 High-level hospital services           

7A Commitment to interventional cardiology and cardio-thoracic 
surgery 

          

7A.1 Commit to the exploration and planning towards the development of tertiary 
services 

          

7B Organisation of interventional cardiac services in the NT           
7B.1 Establish tertiary cardiac services in Darwin           
7B.2 Select external service-provider partners           

7B.3 Form comprehensive contracts with external service           
7B.4 Delineate the roles of contracted health-care providers           
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Recommendations 
Year 

1 
Year 

2 
Year 

3 
Year 

4 
Year 

5 
Year 

6 
Year 

7 
Year 

8 
Year 

9 
Year 
10 

7C Specialist workforce           
7C.1 Increase the number of cardiologists in Darwin           
7C.2 Engage cardio-thoracic surgeons on a ‘fly-in, fly-out’ basis           
7C.3 Expand training opportunities for registrars, nurses and allied health 

professionals 
          

7D Introduction of new interventional cardiac services           
7D.1 Establish coronary angioplasty services 

 
          

7D.2 Expand electrophysiology services           
7D.3 Equip the Level 8 operating suite for cardio-thoracic surgery           
7D.4 Establish cardiac surgery services           

7E Populations to be served            
7E.1 Discuss cross-border inflows with the Western Australian Government           

8 Cardiac rehabilitation           

8A Expansion of cardiac rehabilitation services           
8A.1 Increase capacity for cardiac rehabilitation           

9 Coordination of services           

9A Improvement of patient data management systems           
9A.1 Develop computerised patient data systems           
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1 Introduction 
 

1.1 Background 
 
We were commissioned by the Northern Territory (NT) Department of Health and Community 
Services (DHCS) to carry out a review of current service delivery models for the prevention, early 
detection and management of cardiac services in the NT, and develop a 10-year cardiac 
services plan. 
 
Cardiovascular diseases impose a major burden on the NT population.  Despite an age 
distribution skewed towards younger ages, the death rate from ischaemic heart disease is 
higher in the NT than in any other Australian State or Territory.  Rates of morbidity and 
mortality from cardiovascular diseases are particularly high among Aboriginal and Torres Strait 
Islander peoples, and cardiac diseases often affect relatively young Indigenous adults.  Death 
rates from rheumatic heart disease and the prevalence of rheumatic heart disease are the 
highest in the world.  While elsewhere in Australia cardiovascular disease mortality has declined 
rapidly in recent decades, the decline in the NT has been much slower.  The occurrence and 
pattern of cardiac diseases in the NT are inextricably linked with the high prevalence and 
severity of risk factors, notably smoking, obesity and hypertension, and the high prevalence of 
type 2 diabetes and renal disease.  
 
This bleak picture provides the disease context for our review, and portrays the great need for 
an effective plan of action.  Numerous opportunities exist for such a plan to build on existing 
policies, programs, institutions and services which, as we found, have many strengths.  
However, the geography, climate and demography of the NT create great difficulties for the 
development of sustainable health services.  The greatest single challenge is to attract and 
retain an effective health-care workforce.  We repeat the words ‘sustainable’ and ‘retain’ for 
emphasis. 
 
A fundamental decision for any population health-services plan is the balance of investment 
and effort between services for prevention and services for acute disease management.  For 
cardiac services, three factors influence this decision. 
 
• The first is the importance of primary prevention (stopping people from getting a cardiac 

disease).  Much knowledge exists on primary prevention, but its implementation is a long, 
slow, difficult and often frustrating process.  If primary prevention could be implemented, it 
would have enormous benefits.  

 
• The second is the importance of secondary prevention (stopping people who have a cardiac 

disease from getting worse).  Much knowledge also exists on secondary prevention, which 
entails instituting the right treatment, getting patients to adhere to it, and monitoring their 
condition.  Many aspects of primary and secondary prevention overlap. 

 
• The third is whether to make a commitment to high-cost technology; and if so, how much of 

a commitment, and how the technology should be used.  Cardiac technology has enormous 
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potential to improve outcomes for patients with acute disease, and to prevent acute (and 
often life-threatening) disease.  The NT population’s access to cardiac technology is very 
limited, and lags behind the rest of Australia.  The technology can be bought, but it works 
only if people with skill and expertise are available.  The words ‘sustainable’ and ‘retain’ 
often become the focus of debates on the provision of sophisticated cardiac technology. 

 
 

1.2 Terms of reference 
 
Our terms of reference were to carry out inquiries into and analysis of the following. 
 
1) Access to and utilisation of cardiac services, with reference to (i) prevention, early detection, 

diagnosis and assessment, acute and chronic treatment, rehabilitation and palliative care, (ii) 
the full range of service providers and service settings in the NT (primary care settings, 
outreach, private and hospital-based outpatient clinics, and inpatient hospital settings in 
urban, rural, remote and island settings), (iii) interstate referrals of NT patients for specialist 
treatment, (iv) differences in access to services in northern and southern parts of the NT 
(given the proximity of the latter to Adelaide), and (v) patient transport within the NT and 
interstate. 

 
2) Developments in technology for diagnosis, assessment and interventions. 
 
3) Workforce issues, notably current use of specialists in cardiology, specialist physicians in 

general medicine (in hospital, private practice and outreach settings) with respect to 
diagnosis, assessment, treatment and follow-up of patients with cardiac diseases, and the 
availability of cardio-thoracic surgery. 

 
4) The extent to which access to and utilisation of cardiac services accords with national service 

benchmarks. 
 
5) Gaps and inefficiencies in current service provision. 
 
6) Integration of cardiac services with other aspects of chronic disease management.    
 
In formulating options for a 10-year cardiac services plan, we undertook to investigate the 
clinical and financial merits of alternative service-delivery models, taking account of the 
following: 
 
1) Projections of population and cardiac disease incidence. 
 
2) Service capacity and sustainability, emphasising safety and quality. 
 
3) Workforce requirements, including staffing structure, training needs, and the need for and 

respective roles of specialist cardiologists and specialist physicians in general medicine, 
advanced-practice nurses and allied-health practitioners. 
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4) Infrastructure requirements, including equipment for diagnostic imaging and interventions. 
 
5) Referral pathways and networks within the NT, referral pathways and access to specialist 

services outside the NT, patient transport arrangements, and linkages to other service 
providers and centres of excellence, including governance and organisational structures. 

 
6) Projections of revenue and expenditure.  
 
 

1.3 Methods 
 
Several approaches were used to compile and analyse information.   
 
We received extensive briefing from staff of the DHCS, both in teleconferences and face-to-face 
during meetings at the DHCS, Darwin, in September 2005.  We consulted a large number of 
people involved in the governance, management, organisation and delivery of health services in 
the NT, both during our visits to Darwin and Alice Springs and by telephone.  We visited Royal 
Darwin Hospital, Darwin Private Hospital and Alice Springs Hospital.  One of us (MF) visited 
Gove District Hospital and three community-based health services in the Gove/Nhulunbuy area 
(Yirrkala, Marrngarr and Miwatj), and consulted doctors, nurses and Aboriginal health workers 
(AHW) in the hospital and the clinics.  Those whom we consulted are listed in Appendix A. 
 
The DHCS supplied extensive data on population projections, separations from NT public 
hospitals for cardiac diseases (including diagnoses and procedures), and numbers of interstate 
transfers from the NT for cardiac diagnosis-related groups (DRGs) and related cost data.  
Information on travel costs for patient transfers under the Patient Assistance Travel Scheme 
(PATS) were also included.  The specifications that we suggested to the DHCS for extracting the 
data on separations and transfers are given in Appendix B.   
 
We obtained data on the demography and geography of the NT, mortality from cardiac 
diseases, hospital separations by patients’ places of residence, procedures and workforce, from 
sources published by the Australian Institute of Health and Welfare (AIHW) and the Australian 
Bureau of Statistics (ABS).   
 
We conducted limited literature searches on topics relevant to the prevention, occurrence and 
management of cardiac diseases in the NT.  We also obtained ‘grey literature’ (reports and 
documents) with assistance from staff of the DHCS. 
 
We compiled data on the capital costs of facilities and equipment for cardiac procedures and 
the costs of consumables and appropriate remuneration levels for staff carrying out the 
procedures.  The cost data were mainly obtained with advice from Ms Gail Carmody, Business 
Manager for the Mater Group in Sydney.  These data were supplemented with information 
provided by the cardiologist on our team (PH) and other staff of the Department of Cardiology, 
Royal Prince Alfred Hospital, Sydney, and online data from the Medical Benefits Schedule [10]. 
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From these data we projected the numbers of various cardiac interventions that the NT 
population would need in a decade, taking account of current estimates of unmet need, 
population growth and the shifting age distribution.  Based on these projections and the cost 
data, we estimated the likely cost of cardiac interventions 10 years hence, and we compared the 
costs of providing the services in Darwin with the costs of transferring patients to interstate 
facilities and paying cross-border charges.  The methods that we used for making projections, 
assessing unmet need for services and determining costs are described in the relevant chapter 
of this report. 
 
We synthesised all of the information that we had collected to develop a ten-year cardiac 
services plan.  The plan encompasses the spectrum of cardiac disease prevention and 
management, and gives emphasis to the development of cardiac treatment services in the NT.   
 
 

1.4 Structure of this report 
 
The cardiac services plan, containing 16 groups of recommendations encompassing 37 
individual recommendations, is given at the beginning of this report, following the Executive 
Summary. 
 
The body of the report comprises eight chapters including this chapter. 
 
Chapter 2 outlines aspects of the demography and geography of the NT that affect the 
development and delivery of cardiac services. 
 
Chapter 3 describes the organisation of health services in the NT, with particular reference to 
cardiac services. 
 
Chapter 4 presents and analyses data on the occurrence of cardiac diseases and related risk 
factors in the NT. 
 
Chapter 5 presents and analyses data on the current delivery of cardiac services. 
 
Chapter 6 develops population projections and projections of health-service utilisation for 
cardiac diseases, including procedures, and assesses the current extent of unmet need for 
cardiac services. 
 
Chapter 7 estimates the costs of developing and delivering the major cardiac interventions in 
Darwin, and compares the cost of Darwin-based services with the cost of sending patients 
interstate. 
 
Chapter 8 draws together the main findings from Chapters 2-7 and presents conclusions.  
These are integrated into the cardiac services plan. 
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2 Demography and geography of the Northern Territory 
 

2.1 In this chapter 
 
In Chapter 2, we present key information on the geography and demography of the NT and the 
socio-economic inequalities that exist within its population.  This information is important in 
providing the context for planning of cardiac services.  The NT has unique geographic and 
demographic characteristics, with a very small population, skewed age and sex distributions 
(youthful and male respectively), a relatively high proportion of Aboriginal and Torres Strait 
Islander people, a few urban centres that together concentrate 75 percent of the population, 
and many small communities spread sparsely over a vast land area.  Socio-economic conditions 
are variable, with a high prevalence of socio-economic adversity in the Indigenous population, 
especially among Indigenous people living in remote settings.  At the end of the chapter we 
explain, in outline, how these characteristics contribute to the pattern of cardiovascular 
diseases, and create great difficulties for the development and implementation of all types of 
health and medical services, especially where a complex combination of prevention, acute care 
and chronic care is needed.  
 
 

2.2 The population of the Northern Territory 
 

2.2.1 Residents and visitors  
 
A total of 210,664 people were counted in the NT on Census night, 7 August 2001, including 
some 12,000 visitors [13].  The estimated resident population on 30 June 2004 was 199,913, 
slightly less than one percent of the total population of Australia [14].  Population projections are 
given in section 6.1.  
 
In 2003-04, more than 1.1 million people from interstate and overseas visited the NT.  The 
number of visitors declined from a peak of 1.3 million in 1999-2000, presumably reflecting a 
worldwide drop in international tourism.  Almost two-thirds of the visitors come in the six 
months from April to September.  Almost one-third of the visitors are aged >55 years [15].  
Given their numbers and age profile, visitors obviously pose a significant load for health 
services. 
 
 

2.2.2 Sex and age distribution 
 
The sex and age distributions of the NT population differ markedly from those of other States 
and Territories.   
 
Males greatly outnumber females.  As at 30 June 2004, there were 111 males for every 100 
females – a very different pattern from the national average of 99 males for every 100 females. 
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The age distribution of the population is relatively youthful, as shown in Figure 2.1, which 
compares population pyramids for the NT and Australia as a whole.  Among all the States and 
Territories, the NT had:  
• the highest proportion of people aged ≤ 14 years (25 percent as at 30 June 2004, compared 

with the national figure of 20 percent);  
• the highest proportion aged 20-34 years (26 percent, compared with 21 percent nationally); 

and 
• the lowest proportion aged ≥ 65 years (four percent compared with 13 percent nationally).   
 
The median age was 30.6 years (compared with the national median of 36.4 years).  However, 
the population of the NT is ageing rapidly – the median age increased by three years over the 
decade 1994-2004 [14].   
 
Figure 2.1: Sex and age distributions, estimated resident populations, NT and Australia, 30 

June 2004(a) [14]  

 
 

2.2.3 Aboriginal and Torres Strait Islander population 
 
Of all States and Territories, the NT has the highest proportion of Aboriginal and Torres Strait 
Islander people.  As at 30 June 2001, the estimated resident Indigenous population was 56,875, 
or approximately 29 percent of the total NT population, compared with 2.4 percent for 
Australia as a whole.  The NT Aboriginal and Torres Strait Islander population is also youthful, 
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as shown in the 2001 population pyramid (Figure 2.2).  About 40 percent of NT children (aged 
< 15 years) were Indigenous, but only 22 percent of those aged ≥ 65 years were Indigenous [14].  

 

Figure 2.2: Sex and age distributions, NT resident Aboriginal and Torres Strait Islander 
population, 30 June 2001 [14] 

 
 
 

2.3 Population distribution 
 
The majority of NT residents are town dwellers.  As at 30 June 2004, the estimated resident 
population of Darwin and environs was 111,365 (56 percent of the total population of the NT).  
Other than Darwin, there is only one large urban centre in the NT - Alice Springs, with a 
population of about 26,000.  Other significant centres are Katherine, with a population of about 
9,000; Tennant Creek, with 4,500 people; and Gove/Nhulunbuy, with 3,800 people [14].  Just 
under a quarter of the NT population live in smaller towns, in small communities or in isolated 
settings. 
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2.4 Physical geography 
 
The NT is the third largest of the States and Territories after Western Australia and Queensland.  
It covers an area of 1.35 million square kilometres, equivalent to about 17.5 percent of 
Australia’s land mass.  It extends approximately 934 kilometres from east to west and 1,610 
kilometres from north to south.  Despite its size, the NT has the smallest population of all the 
States and Territories, and its population density is the lowest [16]. 
 
Distance and climate divide the NT into two natural zones: a northern zone, with Darwin as its 
nucleus, and a southern zone, which encompasses much of Central Australia and has Alice 
Springs as its nucleus.  The distinction between the northern zone and the southern zone is 
important for the planning of health services, as northern zone residents have tended to look to 
Darwin for more complex health care, and southern zone residents have tended to look to 
Adelaide.  Significantly, Alice Springs is almost exactly midway between Darwin (1,289 km to 
the north) and Adelaide (1,328 km to the south).  Table 2.1 summarises the main 
characteristics of the two zones that are relevant to health services. 
 
Table 2.1: Characteristics of northern and southern geographic zones of the NT 

Characteristics Northern zone Southern zone 

Main urban centre Darwin Alice Springs 
Estimated resident population 
(2002) 

156,156 
(78.9%) 

41,857 
(21.1%) 

Geographic definition Extends south from the Arafura Sea 
and the Timor Sea, across Arnhem 
Land, Kakadu, and the Daly River 
and Port Keats areas.  Comprises all 
NT SLAs* other than those making 
up the southern zone. 

Extends north from the South 
Australian border to the Tanami 
Desert in the west and the 
Barkly Tableland in the east.  
Comprises SLAs* of Alice 
Springs, Peterman, Sandover, 
Tanami and Tennant Creek. 

Climate Tropical climate.  Wet season 
between October and April brings 
heavy monsoonal rains that prevent 
overland access to many localities. 

Desert climate, with hot, dry 
summer. 

* Statistical Local Areas 
 
 

2.5 Socio-economic status 
 
On average, the socio-economic status of non-Indigenous NT residents is superior to that of 
residents of other States and Territories, according to indicators such as highest educational 
level attained, income and employment rates.  However, there are marked differences between 
Indigenous and non-Indigenous NT residents of the NT, and between Indigenous NT residents 
living in remote locations and those living in non-remote locations.  Table 2.2, based on the 
2002  National Aboriginal and Torres Strait Islander Social Survey (NATSISS) [17],  shows that the 
Indigenous NT population had much lower levels of education, much lower household income, 
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and lower labour force participation rates than the non-Indigenous NT population; and that 
Indigenous people living in remote areas had lower levels of education, lower household 
income, lower employment rates (full- and part-time) and lower labour force participation rates 
than Indigenous people living in non-remote areas.  Other indicators reflect deficiencies in 
housing, with crowding, poor plumbing and unreliable or non-existent grid electricity supplies.  
 
Table 2.2: Selected socio-economic indicators for the Indigenous NT population (remote 

and non-remote residents) and the non-Indigenous NT population, for persons 
aged ≥ 18 years, 2002 

Indigenous Indicator (persons aged ≥ 18 yr) 
 Remote Non-remote Total 

Non-Indigenous 
 

Highest educational level attained:  non-
school qualifications (percent) 

16.1 27.2 18.0 53.9 

Highest educational level attained:  school 
year 9 or below (percent) 

55.0 25.5 49.9 8.9 

Lowest quintile of equivalised household 
income (percent)* 

51.2 38.1 48.3 11.6 

Mean equivalised gross household income 
per week* 

$292 $459 $329 $755 

Employed (percent)* 42.3 45.5 41.7 79.8 
Unemployed (percent)* 3.9 14.8 5.7 3.6 
Not in the labour force (percent)* 53.8 39.7 52.7 16.1 
* Definitions of these terms are given in Appendix B. 
Source:  The National Aboriginal and Torres Strait Islander Social Survey, 2002 (2004) (ABS Cat.  No. 

4714.0).  Canberra: Australian Bureau of Statistics. 
 
Overall, the selected indicators in Table 2.2 create a picture of severe socio-economic hardship 
for the Indigenous NT population, especially for Indigenous people living in remote areas.   
 
Language barriers are likely to exacerbate difficulties associated with education and 
employment and difficulties in gaining access to and making use of health services.  According 
to the NATSISS, only 34.5 percent of the Indigenous NT population spoke English at home in 
2002; the remainder spoke a variety of Northern Australian, Central Australian and other 
Australian Indigenous languages.  By comparison, the proportion of other States’ Indigenous 
populations that spoke English at home ranged from 87.5 percent in Western Australia to 99.8 
percent in NSW [17].  
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2.6 Implications for the development of cardiac services 
 
Geography, demography and socio-economic conditions make the NT a most difficult 
environment for the development and delivery of cardiac services.  Six factors contribute to the 
difficulty:   
 
• The small size of the resident population – there are fewer people in the whole of the NT 

than in many regional health services in NSW or Victoria. 
 
• The fact that the population is, overall, located thousands of kilometres from the large 

Australian metropolitan centres of supply and medical expertise. 
 
• The very diverse habitats of the population (urban, rural and remote), with a relatively large 

proportion living in extremely remote locations that are distant from the NT’s own urban 
centres and are often inaccessible because of terrain and climate. 

 
• Geographical and social bisection into a northern zone, which identifies with Northern 

Australia and looks to Darwin for services, and a southern zone, which identifies with Central 
Australia and traditionally looks to Adelaide for services. 

 
• The socio-economic heterogeneity of the population, which contains the full spectrum of 

socio-economic circumstances from prosperity to extreme deprivation. 
 
• Cultural and linguistic diversity, not only between Indigenous and non-Indigenous 

communities but also among Indigenous communities, which make up a relatively large 
proportion of the population. 

 
The relatively high prevalence of extreme socio-economic deprivation in the NT has an 
important influence on the occurrence and outcomes of cardiovascular disease.  People who live 
in adverse social and economic circumstances have a high incidence of cardiovascular disease, 
a high prevalence of cardiovascular disease risk factors and high levels of risk factors.  They are 
likely to be less responsive to public health and clinical interventions.  Cardiovascular disease 
risk is increased not only by such factors as smoking, lack of physical activity and obesity, but 
also by living conditions that interact with climate to produce a high incidence of skin and 
upper respiratory tract streptococcal infections.  These infections largely account for the 
uniquely high incidence of rheumatic fever and high prevalence of chronic rheumatic heart 
disease.  The factors that increase cardiovascular disease risk also promote the risk of other 
chronic diseases such as type 2 diabetes, which in turn themselves increase the risk of and 
mortality from ischaemic heart disease.   
 
Isolation, distance and climate are important because they reduce access to services and access 
to supplies.   
 
• Access to services is impaired by the difficulty of getting to service delivery points and 

delays in obtaining emergency care when needed.  Access to services is also impaired by the 
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shortage of skilled health-care professionals.  Indeed, the difficulty of recruiting and 
retaining a skilled health-care workforce is probably the greatest single threat to the 
sustainability of health services in the NT. 

 
• Reduced access to supplies is particularly important in connection with diet.  Because of 

distance and (in many isolated communities) inadequate refrigeration, fresh foods – 
particularly fruit and vegetables – are often unavailable.  When they are obtainable, they are 
often expensive and unattractive, having been damaged by poor storage in transit. 

 
Thus in many simple and practical ways, the circumstances of life for many people in the NT 
perpetuate a vicious cycle that adds to the burden of cardiac diseases.  Any plan for the 
development of cardiac services must recognise these conditions and accommodate them, 
deflect them or ameliorate them.   
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3 Organisation of health services in the Northern 
Territory 

 

3.1 In this chapter 
 
In Chapter 3, we provide a brief review of the overall availability and organisation of health 
services in the NT, concentrating on services for the prevention and management of cardiac 
diseases.  We describe the distribution of responsibility for cardiac services within the DHCS; 
the main features of the NT’s five public hospitals and their resources for the management of 
cardiac patients; the range of community-based health services throughout the NT, their 
characteristics and their workforce; the nature and extent of specialist services for cardiac 
patients; specialist outreach services for cardiac patients; cardiac rehabilitation services; and 
arrangements for patient transport, with particular reference to interstate travel for cardiac 
services.  At the end of the chapter we identify issues to be addressed in the cardiac services 
plan. 
 
Quantitative information on the utilisation of services by cardiac patients is given in Chapter 4, 
in which utilisation data are taken to represent the extent of morbidity from cardiac diseases. 
 
 

3.2 General description of health services relevant to cardiac 
diseases 

 
As in other States and Territories, the care of patients with cardiac diseases in the NT involves 
the full spectrum of public, non-government, Aboriginal community-controlled and private-
sector services.  The mixture is complex, especially in view of the small population of the NT.  
At the local level, there is strong inter-dependence among service providers from different 
agencies.  
  
Darwin is the only centre that has resident specialist cardiologists, and even in Darwin, only 
limited interventional services are available.  The only Cardiac Catheter Laboratory in the NT is 
located in Darwin Private Hospital.  The Darwin cardiologists provide angiography and limited 
electrophysiology services, but angioplasty and cardio-thoracic surgery are not available in the 
NT.  Specialist cardiology services are provided in Alice Springs and other main centres on an 
outreach (i.e. intermittent visiting) basis.  Most patients with cardiac diseases are managed by 
general physicians and non-specialist doctors, and much day-to-day care is undertaken by 
nurses and AHWs. 
 
In general, cardiac patients who live in Darwin and elsewhere in the northern zone of the NT 
(described in section 2.4) obtain access to specialist care through services in Darwin, while 
those who live in the southern zone (i.e. Central Australia) obtain access to specialist care 
through Alice Springs and Adelaide.  Cardiac services in Darwin and Alice Springs have strong, 
long-standing relationships with services in Adelaide, mostly at Flinders Medical Centre and 
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Royal Adelaide Hospital.  These relationships have grown from the professional connections 
and business interests of individuals.  Cardiologists from Flinders Medical Centre and Royal 
Adelaide Hospital have provided outreach services to RDH and ASH for many years, and general 
resident medical officers and medical registrars from Adelaide are seconded to NT hospitals on 
a regular basis. 
 
People who need health care in the NT depend heavily on transport to centres within the NT or 
interstate.  On a local basis, transport for Indigenous people is often provided by Aboriginal 
community-controlled health services (ACCHSs).  Under the Australian Health Care Agreement 
[1], the NT Government is responsible for ensuring that the NT population has equitable access 
to public-hospital services, regardless of their geographical location.  The DHCS runs a 
comprehensive Patient Travel Scheme to help with this requirement.  The Scheme provides 
assistance to patients with both travel arrangements and funds.      
 
 

3.3 Department of Health and Community Services 
 
The DHCS has overall responsibility for health care throughout the NT.  Services run and/or 
funded by the DHCS are located in hospitals, community health centres, remote clinics and with 
other non-government organisations [18].  Within the DHCS, four Divisions have important roles 
in policy, funding, and the organisation and coordination of services for people with cardiac 
diseases:  the Acute Care Division, the Health Services Division, the Community Services 
Division and the Office of Aboriginal Health, Family and Social Policy. 
 
• The Acute Care Division has overall responsibility for admitted and non-admitted patient 

services.  It is responsible for acute-care policy, facilitating service development, 
coordinating all public hospital services, and managing programs that assist patients to 
obtain hospital care and return home afterwards, including interstate hospital care.  The 
Division is also responsible for negotiating and reporting on the Australian Health Care 
Agreement between the Australian Government and the NT Government. 

 
• The Health Services Division is responsible for public and community health policy, health 

development (encompassing men’s health, women’s health, maternal and child health, and 
nutrition and physical activity), the NT’s Preventable Chronic Disease Program, oral health, 
community health services (which covers school health, the Women’s Cancer Prevention 
Program, and about 100 community health centres throughout the NT), remote health 
services (with regional District Medical Officers, Directors of Nursing and AHWs), the Centre 
for Disease Control (which is responsible for, among other things, the Rheumatic Fever 
Registry), Tiwi health services, environmental health, and quality.  Through the regional 
District Medical Officers and Directors of Nursing and the community health centres, the 
Health Services Division has a major role in the coordination of community-based care, in 
partnership with ACCHSs and the relatively small number of general practitioners in private 
practice.  Notably, however, the Division does not have responsibility for tobacco control 
policies and programs. 
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• The Community Services Division oversees a wide range of community services.  Of 
particular relevance to this report, its responsibilities include the Alcohol and Other Drugs 
Program, which encompasses tobacco control and smoking cessation initiatives. 

 
• The Office of Aboriginal Health, Family and Social Policy is responsible for Aboriginal health 

policy and policy evaluation. 
 
With regard to the development, delivery and coordination of cardiac services, this structure has 
two important consequences.  First, responsibility for the prevention of cardiac diseases – 
particularly coronary heart disease – is split between the Health Services Division and the 
Community Services Division.  The Health Services Division oversees most preventive programs, 
including nutrition and physical activity, while the Community Services Division oversees 
tobacco control and alcohol programs.  Second, although many aspects of acute care rely on 
community-based services in the NT, hospital services and community-based services are 
coordinated through two separate divisions – the Acute Care Division and the Health Services 
Division respectively.  The NT is by no means the only jurisdiction with this type of structure. 
 
 

3.4 Acute public hospital services 
 

3.4.1 Overview 
 
There are five acute public hospitals in the NT, with a total of 619 beds [19].  Expenditure on 
acute hospital services in 2003-04 totalled $343.3 million, including $18 million paid to non-
government organisations.  
 
An indicator of the overall inpatient load in each hospital is the number of Weighted Inlier 
Equivalent Separations (WIES).  The WIES measures admitted inpatient activity that varies 
according to diagnosis and length of hospital stay.  It thus assigns a value to the inpatient 
workload of the hospital rather than simply counting the number of people admitted and the 
length of stay [19].  Table 3.1 gives the number of beds and WIES data for each of the five 
hospitals.  The WIES data show that about 56 percent of public hospital inpatient activity in the 
NT occurs in RDH and about 30 percent occurs in ASH.   
 
The WIES was proportionally greater for Indigenous patients than for non-Indigenous patients 
in all NT hospitals except RDH.  
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Table 3.1: Number of beds and acute Weighted Inlier Equivalent Separations for the five NT 
public hospital, 2003-4 

Hospital Number of beds WIES Proportion of  
total WEIS (percent) 

Royal Darwin Hospital 345 24,543 55.6 
Alice Springs Hospital 164 13,406 30.4 
Katherine Hospital 60 3,312 7.5 
Gove District Hospital 30 1,814 4.1 
Tennant Creek Hospital 20 1,073 2.4 
Total 619 44,148 100.0 
Source:  NT DHCS  
 
For the purpose of clarity, we refer to Royal Darwin Hospital (RDH) as a ‘high-level hospital’ and 
to the services provided in RDH as ‘high-level services’.  Analogously, Alice Springs Hospital 
(ASH) is an ‘intermediate-level hospital’ that provides ‘intermediate-level services’, and 
Katherine Hospital (KH), Gove District Hospital (GDH) and Tennant Creek Hospital (TCH) are 
‘low-level hospitals’ that provide ‘low-level services’. 
 
 

3.4.2 Royal Darwin Hospital 
 
RDH is the only high-level (tertiary referral) hospital in the NT, and is the referral centre for 
Northern Australia, providing support for all the regional hospitals.  Locally, RDH serves Darwin 
and surrounding rural areas as well as remote regions of the Top End, an area of 127,000 km2 
with a population of approximately 120,000. 
 
RDH has a nine-bed coronary care unit (CCU).  Its cardiology service is staffed by 1.5 full-time 
equivalent (FTE) staff specialist cardiologists (two individuals); a third cardiologist was being 
recruited at the end of 2005.  The cardiologists are on call 24 hours a day, seven days a week.  
A cardiology registrar and resident medical officer manage cardiac patients during working 
hours, and a general medical registrar and resident provide after-hours cover for both CCU 
patients and cardiac patients in the general ward.  Bed occupancy in the CCU is usually >90 
percent, and the general ward usually has 10-20 cardiac inpatients.  An outpatient cardiology 
clinic is conducted each day, Monday to Friday, for the RDH.  The clinic is run within the 
adjacent Darwin Private Hospital (see section 3.5).  
 
RDH offers a wide range of investigational and therapeutic cardiac services.  They include 
trans-thoracic and trans-oesophageal echocardiography (trans-thoracic echocardiography is 
available 24 hours a day), provided on a contract basis (see section 3.5); exercise stress testing; 
Holter monitoring; nuclear cardiology; coronary angiography (performed for RDH in Darwin 
Private Hospital premises – see section 3.5); limited electrophysiology, for pacemaker and 
defibrillator implantation only; and intra-aortic balloon pump.  Cardiac rehabilitation services 
are available for RDH patients (see section 3.7).  They are conducted under contract by Health 
Living NT, a non-government organisation affiliated with Diabetes Australia.  
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Apart from echocardiography, RDH is equipped for a wide range of diagnostic imaging, 
including ultrasound scanning, computer tomography (CT) scanning including 64-slice CT, 
magnetic resonance imaging, and nuclear medicine.  Diagnostic radiology services in the RDH 
are provided by one or two Darwin-based radiologists, with one additional visiting radiologist 
from an Adelaide-based private radiology practice under contract to the RDH.  RDH offers a full 
range of biochemical and haematological investigations.  
 
RDH is not fully accredited by the Royal Australasian College of Physicians for specialist training 
in cardiology.  However, RDH has an arrangement with Flinders Medical Centre in Adelaide, 
whereby Flinders cardiology registrars can be credited for a year that they spend on rotation at 
RDH. 
 
 

3.4.3 Alice Springs Hospital 
 
ASH provides medical services to the Central Australian region, a catchment area of 
approximately 1 million km2, with a population of approximately 55,000.  It covers the 
southern half of the NT and contiguous border regions of South Australia, Western Australia 
and Queensland. 
 
ASH has a four-bed CCU.  Acute cardiology services are provided by staff specialists in general 
medicine and general paediatric medicine, supported by general medical registrars and 
residents.  Two cardiologists from Royal Adelaide Hospital and the Prince of Wales Hospital in 
Sydney visit ASH for two and a half days, four times a year.  Cardiology outpatient clinics are 
conducted only by the visiting cardiologists, i.e. four times a year.  As regards investigational 
cardiac services, ASH offers trans-thoracic echocardiography (see section 3.5), exercise stress 
testing, and Holter monitoring.  Cardiac rehabilitation services, conducted by Health Living NT 
as in Darwin, are available for ASH patients (see section 3.7).   
 
 

3.4.4 Katherine Hospital 
 
KH services the Katherine region and surrounding remote areas.  Its catchment covers 
approximately 340,000 km2 between the Western Australian and Queensland borders, 
extending to Dunmurra in the south and Pine Creek in the north, with a population of 
approximately 19,000.  Royal Australian Air Force personnel from the nearby Tindal Base and 
their families make up about 25 percent of the population of Katherine, and KH has a role in 
providing acute hospital services for them. 
 
Two of the hospital’s 60 beds are monitored.  Acute cardiology services are provided by District 
Medical Officers (DMOs) with telephone support from RDH.  An RDH cardiologist visits KH for 
two days every 4-6 weeks, and conducts outpatient cardiology clinics while in Katherine.  The 
cardiologist brings portable echocardiography equipment and is accompanied by an 
echocardiographer; echocardiography is not available at other times.  Holter monitoring is 
available.  Patients are referred to RDH for other services. 
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Like the other two low-level hospitals in the NT, KH has laboratory facilities for a range of 
biochemical and haematological investigations.  The laboratory performs tests for specimens 
sent from clinics in the KH catchment area as well as specimens from inpatients.  Laboratory 
staff rotate among the three district hospitals (KH, GDH and TCH).   
 
 

3.4.5 Gove District Hospital 
 
GDH services the East Arnhem Region, with a population of approximately 14,000.  The 
majority of East Arnhem residents are Aboriginal, living in 12 main communities and Aboriginal 
homelands scattered throughout the Region.  It also provides acute hospital services for the 
staff of the Alcan bauxite mine and alumina refinery located near to Gove/Nhulunbuy.   
 
Two of GDH’s 30 beds can be set up with monitoring facilities, and a bed in the resuscitation 
room can serve as a temporary CCU while a patient awaits transfer; patients needing CCU 
facilities are airlifted to RDH as soon as practicable.  Acute cardiology services are provided by 
DMOs with telephone support from RDH.  The nursing staff includes two intensive-care nurses.  
An RDH cardiologist visits GDH for two days every 4-6 weeks, and conducts outpatient 
cardiology clinics while in Gove/Nhulunbuy.  The cardiologist brings portable echocardiography 
equipment and is accompanied by an echocardiographer; echocardiography is not available at 
other times.  Holter monitoring and exercise stress testing are available.  Patients are referred 
to RDH for other services. 
 
 

3.4.6 Tennant Creek Hospital 
 
TCH services Tennant Creek and the Barkly Region, covering approximately 250,000 km2 and a 
population of 6,000.  Two of the hospital’s 20 beds are monitored beds.  Acute cardiology 
services are provided by DMOs with telephone support from RDH or ASH.  Holter monitoring is 
available.  Patients are referred to ASH or RDH for other services. 
 
 

3.5 Community-based health services 
 

3.5.1 Roles of community-based health services 
 
In many parts of the NT, community-based services are the only available health services, and 
they therefore have responsibility for many aspects of the care of people with cardiac diseases.  
Because distance, terrain, weather and isolation can cause lengthy delays in admission to 
hospital, community-based services have an extended responsibility for the diagnosis, 
assessment and initial management of patients with acute cardiac problems, such as acute 
coronary syndromes and exacerbations of heart failure.  Co-morbidities, late presentation and 
severe pathology are relatively frequent, and can create difficult clinical challenges, often 
compounded in Indigenous patients by language barriers and cultural factors.  When cardiac 
patients are discharged from hospital after acute episodes that are sometimes very complex, 
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the responsibility for ongoing care falls again to the staff of community-based services, who 
could not be expected to have experience with the more complex aspects of treatment and 
rehabilitation.  In addition to acute management, community-based services have important 
roles in the continuing management of cardiac patients, emphasising the prevention of 
deterioration, exacerbations and complications, as well as in health promotion and primary 
prevention.  
 
 

3.5.2 Types of community-based health services 
 
A mosaic of different types of community-based health services have developed in the NT, with 
different governance structures and funding sources.  At least six broad types of services can 
be identified. 
 
1) Aboriginal community-controlled health services (ACCHSs), including Aboriginal Medical 

Services (AMSs).  These autonomous services are run by local Aboriginal communities and 
are overseen by elected Aboriginal boards of directors.  Large, comprehensive AMSs operate 
in Darwin (the Danila Dilba Health Centre) and Alice Springs (the Central Australian 
Aboriginal Congress – see text box).  In addition to general practice and some visiting 
specialist services, they provide training for AHWs.  Substantial AMSs also exist in the other 
major NT towns.  An example is the Miwatj Health Centre in Gove/Nhulunbuy, which is 
located a few hundred metres from GDH.  It is particularly focused on meeting the needs of 
the Yolngu people of East Arnhem Land, and its medical staff conduct ‘fly in, fly out’ general 
practice clinics in East Arnhem communities and homelands.  ACCHSs in smaller rural and 
remote communities are run by nurses with remote area training and/or experience, 
supported by visiting doctors and AHWs.  Nurses and AHWs visit communities in their 
districts, often assisted by local community members.  For example, a local community 
member on a work-for-the dole program helps to maintain the premises of the Marrngar 
Clinic at Gunyangara, 20 km from Gove/Nhulunbuy, and serves as a driver, bringing patients 
to Marrngar Clinic in the Clinic vehicle and, if necessary, taking them to GDH.   

 
2) Community clinics funded by the DHCS.  Again, these are run by nurses with remote area 

training and/or experience, supported by AHWs, with visiting doctors providing medical 
input. 

 
3) Emergency departments in the five public hospitals. 
 
4) General practice.  Private-sector general practice exists on a relatively limited scale in the 

NT, mainly confined to Darwin, Alice Springs, Katherine, Gove/Nhulunbuy and Tennant 
Creek.   

 
5) The Aerial Medical Service, which is run by the DHCS.  In addition to emergency aerial 

evacuation from remote parts of the NT, the Aerial Medical Services provide routine medical 
and nursing visits to remote communities in the Top End, providing general practice clinics; 
an around-the-clock medical consultation service by radio or telephone to remote and 
isolated individuals in the Top End; and medical services to oil rigs in the Timor Sea and 
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ships at sea.  The DHCS funds the Royal Flying Doctor Service (RFDS) to provide equivalent 
services in Central Australia from its base in Alice Springs.  The RFDS also maintains a radio 
network covering cattle stations, mining camps and people travelling in remote parts of 
Central Australia [20]. 

 
6) Joint Commonwealth – NT primary care initiatives.  A new system is being developed by the 

Australian Government and the NT Government, with pooled funding from the Coordinated 
Care Trials and the Aboriginal Primary Health Care Access Program (PHCAP).  The PHCAP 
provides funding for the expansion of comprehensive health care services in Aboriginal and 
Torres Strait Islander communities through clinical care, illness prevention and early 
intervention activities and management support systems [5].  It provides for new services in 
areas identified as having the highest relative need and the community capacity to manage 
funding and service delivery. 

 
Figure 3.1 maps community-based health services throughout the NT as of 2002 (we were 
unable to find a more recent depiction of the distribution of service types). 
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Figure 3.1 : Primary health care service outlets, NT [21]  
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3.5.3 Professional bodies representing community-based services 
 
Two types of professional bodies represent community-based care interests in the NT:  the 
Divisions of General Practice, and the organisation, General Practice and Primary Health Care 
Northern Territory (GPPHCNT). 
  
• There are two Divisions of General Practice in the NT:  the Top End Division of General 

Practice, which covers Darwin, Katherine, Gove, and the remainder of the Top End; and the 
Central Australian Division of Primary Health Care, which covers Alice Springs, Tennant 
Creek, and the remainder of Central Australia.  Members of both Divisions include AMS- and 
NT Government-employed doctors as well as general practitioners in private practice.  The 
Central Australian Division includes health care providers other than doctors. 

 
• GPPHCNT is the peak body representing the non-government general practice and primary 

health care sector in the NT.  It was created in 2004 by the merger of the NT Remote Health 
Workforce Agency and the General Practice Divisions NT.  It provides comprehensive advice 
and personal and professional support to general practitioners, practices and health 
services.  GPPHCNT also collaborates with and provides support to the two NT Divisions of 
General Practice. 

 
 

3.5.4 Community-based service arrangements 
 
Many different types of arrangements exist for the delivery of community-based health care.  In 
some localities, two or more types of services co-exist, and in many instances individual staff 
members work in two or more types of services.  In both employment and service delivery, 
there is crossover between NT Government services, ACCHSs and private practice.  Thus, DMOs, 
who are employed by the DHCS (either directly or through the public hospitals), provide a wide 
range of clinical services in hospital emergency departments, Government-funded clinics, 
ACCHS clinics, and in ad hoc remote settings.  We understand that most DMOs have multiple 
roles.  For example, DMOs in the Gove/Nhulunbuy area are rostered for emergency department 
and ward duties in GDH on a ‘24/7’ basis, covering the full range of acute hospital 
presentations.  They are also scheduled to conduct weekly or bi-weekly general practice 
sessions in community clinics and ACCHSs in the area, and may travel on a regular basis to 
remote sites to conduct clinics on a ‘fly-in, fly out’ basis.  The DMOs are generalists, but 
individuals have acquired  expertise (at non-specialist level) in specific fields, e.g. internal 
medicine, anaesthetics, paediatrics and obstetrics.  The larger AMSs employ their own general 
practitioners.  For example, the Central Australian Aboriginal Congress employs 9.5 FTE general 
practitioners, who work in the Congress clinic and provide outreach services.  In rural and 
remote locations, Government and ACCHS clinics are run by nurses with training for remote-
area practice.  They are supported by visiting doctors (usually DMOs or ACCHS doctors), who 
are also available to provide telephone advice.   
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3.5.5 Community-based services – computerisation and equipment 
 
An increasing proportion of rural and remote clinics have reliable internet connections and 
computerised patient information management systems that record patients’ follow-up 
requirements and monitor their adherence to treatment and follow-up (e.g. including 
benzathine penicillin injections every 3-4 weeks for those requiring rheumatic fever 
prophylaxis).  In clinics with more than one computer, the computers are networked, and the 
potential exists for networking among clinics, thereby enabling information on treatment and 
follow-up to be shared among different sites – a desirable facility, given the mobility of many 
remote-area residents.  The Aboriginal community-controlled Katherine West Health Board 
(Jirntangku Miyrta) is an example of an organisation that has made good use of information and 
communication technology.  Its eight clinics are on a computer network with a common medical 
record system, accessible at any of the eight sites.  A range of patient-management software 
systems are in use in different clinics, and the Government’s Health Connect system is being 
used increasingly.  However, some health centres do not have access to any such systems, 
although practically every health centre has internet access.   
 
The equipment available in rural and remote clinics varies according to clinic size and staffing.  
Equipment relevant to the management of cardiac diseases may include the following: 
• Oxygen cylinder with nasal prongs or Venturi mask. 
• Automated external defibrillator (AED).  Some AEDs can be used as a temporary cardiac 

monitors (e.g. during the administration of thrombolytic agents). 
• Electrocardiography (ECG) equipment. 
• Oxygen saturation monitor, with finger-clip nail-bed sensor. 
• Equipment for ‘point-of-care’ measurement of International Normalised Ratio (INR), 

haemoglobin, glycosylated haemoglobin and blood glucose. 
• Centrifuge for extracting serum from whole blood (to prepare specimens for transport to a 

laboratory).  
• Refrigerator for storing medications and vaccines with temperature regulating and 

monitoring system. 
• Telephone, scanner and fax machine (to fax ECGs to main centres for expert interpretation). 
 
 

3.5.6 Written protocols for community-based health services 
 
While the structure, organisation and delivery of community-based health care is highly variable 
throughout the NT, rural and remote service providers are greatly helped by the existence of a 
clinic manual produced by the Central Australian Rural Practitioners Association (CARPA).  
CARPA is a multi-disciplinary group that was formed in 1984 in recognition of the need to 
support rural and remote health-care practice.  The group’s efforts led to the production of the 
first edition of the CARPA Standard Treatment Manual (subtitled A clinical manual for primary 
health care practitioners in remote and rural communities in Central and Northern Australia) in 
1992.  The most recent edition is the fourth edition, published in 2003 [8].  A companion 
volume entitled CARPA Manual Reference Book describes the background, rationale and 
evidence base for the protocols given in the CARPA Manual. 
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The foreword to the fourth edition outlines the approach taken in developing the CARPA 
Manual: 

 
• ‘One manual for Aboriginal health workers, nurses and doctors 
• Simple language, without critical compromise in the content 
• Brief, easy-to-read cookbook style 
• Focus on what will make a difference to clinical practice and health outcomes 
• A process of producing a manual by the users for the users.’ 

 
The foreword also explains that the CARPA Manual  
 
 ‘…covers conditions that: 

• are common in remote practice 
• have different presentations and management issues to those in ‘mainstream’ practice 
• are dangerous or frightening to practitioners 
• have important public health considerations 
• need coordinated, standardised care.’ 

 
The CARPA Manual is very widely used in rural and remote clinical settings throughout the NT.  
We found a copy in every clinic that we visited.  Clinic staff told us that they depend heavily on 
it.  The topics relevant to cardiac diseases that are covered in the fourth edition are listed in 
Box 3.1. 

Box 3.1: Topics relevant to cardiac diseases that are covered in the 
CARPA Standard Treatment Manual, 4th edition, 2003. 

Cardio-pulmonary resuscitation 
Shortness of breath 
Chest pain diagnosis and management, including thrombolysis with reteplase 
Upper abdominal or epigastric pain 
Chronic coronary artery disease 
Heart failure 
Hypertension 
Hyperlipidaemia 
Rheumatic fever 
Chronic diseases 
Diabetes 
Renal disease 
Nausea and vomiting 
Pain relief 
Evacuation of patients from remote areas 
Healthy choices for food and activity 
Healthy weight for adults 
Tobacco information 
Adult health check 
Brief interventions 
Immunisation/vaccination 
Palliative care 
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3.5.7 Workforce for community-based health care 
 
The workforce for community-based health care in the NT consists mainly of non-specialist 
doctors, nurses and AHWs.  Some allied health professionals are also involved.  We gained first-
hand knowledge of some outstanding practitioners, but we heard many concerns about variable 
standards of practice.  It was beyond our terms of reference to investigate or verify these 
concerns. 
 
We have been unable to find any information that enumerates the community-based health care 
workforce in the NT or assesses the size of the workforce in relation to need.  However, in our 
discussions with clinicians and health-service managers in the NT, we heard numerous 
anecdotes of community-based health service workforce shortages, other than in Darwin and 
Alice Springs.  Again, it was beyond our terms of reference to investigate these anecdotes, but 
they were sufficiently frequent and impassioned to suggest that they should be investigated 
further.  Anecdotes referred to difficulties in both recruiting competent professionals and 
retaining them.  Unsurprisingly, we heard that the difficulties of both recruitment and retention 
were greatest where isolation, harsh climate, limited facilities and local community disharmony 
were known to create hardship for the incumbent. 
 
Workforce shortages and high turnover mean that remote clinics are often understaffed, or 
even unstaffed.  Professionals who do not have either the requisite competencies or the 
physical and/or emotional constitution to work in remote parts of the NT are sometimes 
appointed to fill vacancies.  Few staff stay in one place for long enough to gain a thorough 
understanding of and acceptance by the communities that they serve.  Referral networks tend 
to deteriorate because remote-area staff often do not stay in a post for long enough to get to 
know, and be known by, staff in the nearest low-level, intermediate-level or high-level centre.  
Most importantly, the high turnover tends to erode the effectiveness of on-the-job training 
programs, and is a barrier to the implementation of public health and clinical policies in the 
diverse community settings.   
 
Several clinicians and health-service managers to whom we spoke were despondent about the 
prospects of forming a truly sustainable community-based health service workforce.  They 
identified high-quality community-based care as an essential (possibly the most critical) 
component of an effective system of cardiac services, providing first-line acute care, prevention 
of disease, prevention of disease progression and complications, monitoring and maintenance 
therapy, rehabilitation and palliative care.  They considered that the difficulty of sustaining 
high-quality community-based care system throughout the NT was the biggest single threat to 
the development of cardiac services in regional parts of the NT.   
 
The medical and nursing clinicians and health-service managers whom we interviewed varied in 
their assessments of the actual and potential contribution of AHWs to community-based care in 
relation to cardiac diseases.  Some expressed the view that AHWs made a major contribution, 
particularly through domiciliary clinical assessments and supporting and promoting adherence 
to prescribed clinical regimens.  Others reflected on the difficulties faced by AHWs in asserting 
the need for behavioural change (e.g. dietary change or smoking cessation) in their own 
communities, in which they themselves were influenced by cultural factors.  
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3.6 Specialist cardiology services in the NT 
 
The NT has only two resident specialist cardiologists – Drs Marcus Ilton and Tristam Smyth.  
They are based in Darwin, and have part-time appointments totalling 1.5 FTE as staff 
specialists in RDH.  Dr Ilton is also one of two Directors of NT Cardiac Services Pty Ltd (known 
as ‘NT Cardiac’), a private company established in 1997 by cardiologists at the Flinders Medical 
Centre and Flinders University, Adelaide.  The other Director is Professor Phil Aylward, from the 
Flinders Medical Centre.  Dr Smyth is employed part-time by NT Cardiac.  At the time of our 
visit to Darwin, RDH and NT Cardiac was negotiating for the appointment of a third cardiologist. 
 
In addition to Dr Ilton’s and Dr Smyth’s roles as staff specialist cardiologists, adult specialist 
cardiology services are provided in RDH and in Darwin Private Hospital by NT Cardiac.  Darwin 
Private Hospital, which is run by Healthscope Limited, of Melbourne, is located on the RDH 
campus, adjacent to RDH.   
 
Cardiology services outside Darwin are provided on an outreach basis.  Drs Ilton and Smyth, as 
part of their NT Cardiac practice, visit Katherine, Gove/Nhulunbuy and Groote Eylandt.  
Cardiologists from Adelaide and Sydney provide outreach services in Alice Springs.  Paediatric 
and neonatal echocardiography are performed in Darwin under the supervision of a paediatric 
physician at RDH.  
 
NT Cardiac is contracted by the DHCS to provide echocardiography, coronary angiography and 
limited cardiac electrophysiology services for RDH patients.  Signatories to the five-year 
contract for coronary angiography, which commenced on 1 October 2000, are RDH (on behalf 
of the NT Government), NT Cardiac and Healthscope.  Healthscope is a signatory because 
procedures are carried out in a Cardiac Catheter Laboratory within Darwin Private Hospital; NT 
Cardiac and Healthscope have formed a joint venture to deliver the services.  We understand 
that the contract has been extended.   
 
The contract provides for 50-75 RDH inpatients per annum to undergo coronary angiography at 
a commencement medical fee of $825 and theatre fee of $2,024 per patient, with allowance for 
annual increments in accordance with the Darwin Consumer Price Index.  The contract also 
provides for up 275 procedures on people who are not RDH inpatients, to an overall maximum 
of 325 (RDH inpatients and non-inpatients).  Medical fees for the non-inpatients are billed by 
NT Cardiac, and a theatre fee of $2,024 also applies.  The contract stipulates minimum staffing 
for the Cardiac Catheter Laboratory (a cardiologist, a radiographer, a technician or registered 
nurse, and a scrub nurse), clinical reporting requirements, and maximum complication rates.  
 
NT Cardiac also has a contract with the DHCS to provide adult, paediatric and neonatal 
echocardiography services in ASH and remote sites in Central Australia over the 12 months 
ending on 30 June 2006.  The contract stipulates that NT Cardiac will supply echocardiography 
equipment, echocardiography staff, and reporting services by cardiologists (including Drs Ilton 
and Smyth), while ASH provides premises and infrastructure.  It estimates that up to 510 
inpatient echocardiograms will be done over the year at a fee of $215.66 each, as well as 10 
visits to remote communities for a total of $1,750 per visit, plus transport costs.         
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In a less formal arrangement, RDH patients who require cardiology outpatient services are 
treated by the cardiologists in their private NT Cardiac capacity.  All specialist outpatient 
services, which comprise consultation, exercise testing and Holter monitoring, are billed to 
Medicare.  There is no contractual basis for this arrangement.  Drs Ilton and Smyth also conduct 
outreach clinics at Gove/Nhulunbuy, Groote Eylandt and Katherine.  For their outreach clinics 
they carry a portable echocardiography machine and are accompanied by an echocardiographer 
employed by NT Cardiac.  The outreach clinics are operated on a private basis and the services 
are billed to Medicare. 
 
As described in section above and in 3.3.3, specialist cardiology services in Alice Springs are 
provided by a visiting cardiologist from the Prince of Wales Hospital, who conducts a clinic in 
ASH and the Central Australian Aboriginal Congress four times a year, and a visiting 
cardiologist from the Royal Adelaide Hospital who conducts a clinic in ASH, also four times a 
year.  Staff general physicians at ASH manage most patients with cardiac problems. 
 
No angioplasty or cardiac surgery services are available in the NT.  The cardiologists in Darwin 
would require training and credentialling to develop an angioplasty service, and have been 
reluctant to do so without access to surgery in the event of complications.  Electrophysiology 
services are confined to the implantation of pacemakers and defibrillators.  The cardiologists’ 
workload precludes them from undertaking other electrophysiological procedures, such as the 
identification and ablation of aberrant conduction pathways, which are often very time-
consuming.  They cannot commit what may amount to several hours to the investigation and 
management of a single patient.  
 
Patients who need percutaneous angioplasty, coronary artery surgery, cardiac valve surgery or 
other cardiac procedures are referred interstate, usually to centres in Adelaide (Royal Adelaide 
Hospital or Flinders Medical Centre).  Children who need cardiac surgery are usually referred to 
the Royal Children’s Hospital, Melbourne.    
 
 

3.7 Outreach services for cardiac patients 
 
Cardiac patients in all NT localities other than Darwin rely extensively on outreach medical 
services, i.e. services provided by medical practitioners on a visiting basis.  Cardiologists from 
Flinders Medical Centre also visit Darwin from time to time to enhance the capacity of NT 
Cardiac.   
 
We identified three levels of outreach medical services for cardiac patients: 
• Outreach by non-specialist doctors, who may have training in rural and remote medicine but 

are not specialists in internal medicine or cardiology. 
• Outreach by general physicians who are specialists in internal medicine but are not specialist 

cardiologists. 
• Outreach by specialist cardiologists. 
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Outreach services by non-specialist doctors, such as DMOs, doctors employed by ACCHSs and 
general practitioners, are widespread in the NT.  These services appear to be organised on a 
local or regional basis.  
 
Outreach services by specialist cardiologists to main centres such as Alice Springs should be 
distinguished from outreach arrangements that provide access to specialist services for people 
living in smaller centres and remote communities.  
 
The need for cardiologist outreach to the main centres is widely recognised, but need appears 
greatly to exceed availability.  For example, an analysis produced in March 2005 referred to 
waiting times of more than 12 months for a cardiology clinic appointment in Alice Springs [22].         
 
We encountered a range of views about the roles of general physicians and cardiologists in 
providing outreach medical services in smaller centres.  One perspective was that the frequency 
of cardiac diseases and the severity and complexity of clinical problems created a need for 
expert assessment in as many localities as possible.  Another perspective was that such 
outreach services should be provided by general physicians, noting that NT general physicians 
have extensive experience in cardiology, particularly the management of rheumatic heart 
disease.  Those who subscribed to the latter view emphasised the need for sustainable services 
– there were too few cardiologists either resident in or visiting the NT, and they should 
concentrate on the services that only they could provide.  General physicians could help to 
ensure that patients were appropriately referred to them.  The opposing view was that general 
physicians were also in short supply and had many medical problems to deal with, owing to the 
high prevalence of diabetes and related metabolic disorders, respiratory disease and renal 
failure.  Consequently, the pressure on general physicians was no less than that on 
cardiologists. 
 
We were unable to identify any evidence of coordination or planning in the organisation of 
specialist outreach services, or indeed any documentation of the pattern of specialist outreach 
services across the NT.  General physicians’ outreach visits appeared to be local or regional 
initiatives, determined by local awareness of need.  Cardiologists’ outreach visits appeared to 
be largely autonomous initiatives of NT and interstate cardiologists, determined by the energy, 
commitment and interests of individual specialists.  Although general physicians could 
undoubtedly filter referrals to ensure most effective utilisation of the small number of 
cardiologists, we could not find any evidence of structured relationships between general 
physician and cardiology outreach services.  Need and demand undoubtedly reinforced local 
and individual initiatives.  It was clear that wherever and whenever a general physician or 
cardiologist arrived to conduct an outreach clinic, he or she would be faced by a large local 
demand.  
 
The Australian Government supports specialist outreach services through the Medical Specialist 
Outreach Assistance Program (MSOAP), which was introduced in 2000 to improve the access of 
regional and remote communities across Australia to specialist medical services.  MSOAP pays 
for specialists’ travel and accommodation, and specialists with rights of private practice can 
bulk-bill Medicare for consulting fees.  MSOAP also pays visiting specialists who provide 
education and professional support to local clinicians.  Current MSOAP funding expires at the 
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end of the 2007-08 financial year, and the Australian Government has yet to determine whether 
funding will be renewed beyond 2008. 
 
 

3.8 Cardiac rehabilitation   
 
Cardiac rehabilitation programs are available only in Darwin and Palmerston (an urban centre 
on the outskirts of Darwin) and, to a limited extent, in Alice Springs.  The DHCS has a contract 
with Healthy Living NT, a non-government organisation affiliated with Diabetes Australia, to 
deliver rehabilitation services for RDH and ASH cardiac patients.  The rehabilitation services in 
Darwin and Palmerston are provided by a former RDH CCU nurse employed full-time, and those 
in Alice Springs are provided by a cardiac educator employed half-time by Healthy Living NT.    
 
The nurse providing the service in Darwin and Palmerston visits RDH each day.  As she has the 
capacity to manage about half of the eligible patients, she identifies those who need and are 
most likely to benefit from cardiac rehabilitation.  The program begins while they are still 
inpatients.  After discharge, the patients attend four weeks of sessions in premises at Tiwi (a 
Darwin suburb) and Palmerston, where they are given exercises, taught about appropriate 
physical exertion, and receive advice on diet, pain management and mobility from visiting RDH 
allied health personnel.  Where needed, volunteers from Mission Australia provide transport for 
patients from their homes to the rehabilitation sessions in Tiwi.  Following the four-week 
intensive phase of rehabilitation, patients enter a maintenance phase in which they are reviewed 
three and 12 months after discharge from hospital, and are offered ongoing education three or 
four times a year thereafter.  The nurse is available to give telephone support to patients during 
business hours, any time after the commencement of the program. 
 
The cardiac educator in Alice Springs has a more limited capacity to provide the four-week 
intensive post-discharge phase of the program.  She concentrates on promoting and helping 
patients with appropriate exercises during the 12 months after discharge. 
 
Almost all of the patients who enter a rehabilitation program are recovering from an acute 
coronary event and/or an exacerbation of cardiac failure.  Their age distribution is relatively 
young (compared with the age of rehabilitation groups in other Australian States and the ACT), 
reflecting the age distribution of cardiac diseases in the NT (see Chapter 4).  Consequently, for 
many patients, the rehabilitation goal is to return to work.  A high proportion of patients 
participating in rehabilitation are Indigenous. 
 
While in Darwin, we met several Indigenous and non-Indigenous patients, patient advocates 
and representatives of patient groups.  While appreciative of the rehabilitation services that they 
received, they were concerned about having had to wait for up to three months to enter the 
rehabilitation program.  They felt generally unsupported when they returned to Darwin after 
undergoing cardiac surgery interstate.  They asserted very forcefully that, early in the 
rehabilitation phase, they should have had more access to information (e.g. about side-effects 
of medications) and access to support services such as home help. 
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Considerable scope exists for the expansion of cardiac rehabilitation in the NT.  Any expansion 
would depend on a variety of health-care professionals undergoing training.  Many 
professionals, such as nurses in regional clinics, have the capacity to offer rehabilitation 
services, but need training because they have no background in rehabilitation or the ongoing 
management of cardiac patients.  Expanded capacity would enable rehabilitation programs to 
be offered to patients with rheumatic heart disease, and could also be offered on an outreach 
basis, perhaps supporting cardiologists and general physicians who conduct outreach clinics.   
 
 

3.9 Patient transport 
 
As described in section 2.3, patients from the Top End (northern zone) of the NT tend to be 
transferred to Darwin for inpatient cardiac services.  Patients from Central Australia tend to be 
transferred to Alice Springs.  Intrastate transport may be by road or by air.  Various options 
exist for intrastate air transport, including commercial airlines, charter operators and the RFDS.  
The DHCS operates the Aerial Medical Services in the Top End, and funds the RFDS to conduct 
equivalent services in Central Australia from the RFDS base in Alice Springs.  Among other 
things, the Aerial Medical Services provides emergency evacuation from remote areas of the NT 
24 hours a day, seven days a week [20]. 
 
Patients requiring procedures that cannot be performed in the NT at present, such as 
angioplasty, coronary artery bypass grafting and cardiac valve repair or replacement, are 
referred to the Royal Adelaide Hospital or Flinders Medical Centre.  Wherever possible, patients 
requiring elective or urgent treatment for cardiac conditions travel by commercial airline to a 
centre where they can receive treatment.  Qantas is the only carrier that operates direct services 
from Darwin and Alice Springs to Adelaide.  The scheduled journey time from Darwin to 
Adelaide is 3 hr 35 min, and the scheduled time from Alice Springs to Adelaide is 1 hr 55 min.  
Qantas operates at least one Darwin-Adelaide flight each day, and a second flight on most 
days.  There is one flight a day from Alice Springs to Adelaide [23]. 
 
Cardiac patients referred electively to Adelaide mostly travel as ordinary seated economy-class 
passengers.  Sick patients who require a stretcher must be accompanied by two professional 
attendants (typically a doctor and a nurse).  A total of 12 economy-class airline seats are 
required to mount a stretcher for a patient who is not on a ventilator, and to accommodate the 
attendants.  A hydraulic lift must be available to place the stretcher-borne patient and 
associated equipment in the aircraft.  For technical and logistic reasons, stretcher patients 
cannot travel by scheduled airliner from Alice Springs to Adelaide, so they are usually 
transported by the RFDS. 
 
Ambulant Indigenous patients are met at Adelaide Airport by one of a team of five Aboriginal 
drivers, who take the patients to their hospital destination or interim hostel accommodation.  
Ambulant non-Indigenous patients take and pay for taxis from Adelaide Airport to their 
hospital destination. 
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After treatment is completed, patients return to their homes in the NT via Darwin or Alice 
Springs, again travelling as ordinary seated economy-class passengers on scheduled Qantas 
flights. 
 
The DHCS provides for NT patients who need to travel intra- or interstate for treatment through 
the Patient Assistance Travel Scheme (PATS), which is a major part of the NT Patient Travel 
Scheme.  The PATS: 
• makes flight bookings for patients; 
• arranges direct payment of airfares by the DHCS; 
• arranges ticketing; 
• makes accommodation bookings if needed; and 
• pays a $33 daily subsistence allowance to patients for the duration of their time away from 

home.  
 
Under some circumstances, the PATS also pays for the travel and subsidises the costs of an 
accompanying individual (escort) nominated by the patient.  The criteria for the funding of an 
escort are applied rather strictly.  The Patient Travel Scheme guidelines [24] define an escort as 
(sic): 
 

‘…a person who is regarded by the requesting practitioner and/or the treating specialist, as being 
appropriate and responsible for the client’s needs during the period of transport and/or 
accommodation and during treatment…The escort must be able to facilitate and/or participate in the 
patient’s care and  at least one of the following: 
• Receive education/training critical to the continuing care of the patient at home which cannot be 

delivered at the patient’s local community 
• Assist with patient care for the majority of the episode of travel 
• Assist with basic requirements of life in an unfamiliar location 
• Assist with significant language and cultural barriers 
• Assist patients with disabilities 
• Otherwise required for safe transport of the patient.’ 

 
In Darwin, the PATS is overseen by a committee comprising the RDH Director of Medical 
Services, a patient advocate, the PATS Senior Travel Clerk, and the Directors of the Divisions of 
Surgery, Medicine, Paediatrics and Obstetrics and Gynaecology.  The committee’s primary 
purpose is to ensure that PATS resources are used appropriately.  Individual committee 
members can approve travel, but all patients needing interstate travel are reviewed in a 
fortnightly meeting.  In Alice Springs, no committee structure exists, and authority for 
approving travel rests with the ASH Director of Medical Services. 
 
PATS travel arrangements are relatively inflexible.  Patients are expected to be able to travel 
home, often unaccompanied, as soon as they are discharged from hospital.   
 
The Indigenous and non-Indigenous patient advocates and representatives of patient groups 
whom we met in Darwin raised two concerns about PATS policies and arrangements.     
 
• First, they considered that the PATS criteria for accompanying family members were unduly 

restrictive.  The criteria often deny fares and accommodation allowances for spouses or 
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other family members who could provide much-needed support.  They pointed out that 
support is especially needed by Indigenous patients, for many of whom admission to an 
interstate hospital is a profoundly disruptive and distressing experience.  NT Indigenous 
patients who do not speak English have particular difficulties.  They described instances of 
family members who travelled interstate at their own expense to be with them, the cost 
burden compounded by having to take leave without pay and find accommodation.    

 
• Second, they felt that the requirement to travel home immediately after discharge from 

hospital was unreasonable for patients who had been very unwell or who had undergone 
major procedures.  Darwin residents who had had undergone cardiac surgery in Adelaide 
described the distress and discomfort that that they experienced during the lengthy 
homeward journey soon after major procedures.  They considered that they would have been 
much more fit for travel if they had been allowed to rest in Adelaide for a few days after 
discharge.  

 
 

3.10 Implications for the development of cardiac services 
 
Our brief review of the organisation of cardiac services pointed to several issues that warrant 
consideration in the coming years. 
 
• The first is the governance of community-based services, which are the bedrock of cardiac 

disease prevention and management in the NT.  Currently, several aspects of cardiac disease 
prevention and management that are chiefly the responsibility of community-based services 
are overseen by four different Divisions within the DHCS (see section 3.2.1).  Community-
based services are propelled by a multiplicity of governance structures and funding sources, 
with individual practitioners often working in two or more sectors, and two or more sectors 
often providing services in the same locality, while other districts are under-served.  The 
heterogeneity of structure and organisation is likely to impede the implementation of 
standards of practice that are essential for high-quality cardiac services.   

 
• The second is a clear need to strengthen the clinical workforce at several levels, particularly 

the workforce for community-based services.  There are shortages of doctors and nurses at 
many sites and high rates of staff turnover.  Clinical staff in community-based services have 
variable expertise in the management of acute and chronic cardiac conditions, and their 
access to equipment and support is also variable. 

 The third is a need to provide support for individual staff members of community-based 
services to make accurate clinical assessments and provide appropriate management for 
cardiac patients, including appropriate initial management for those with acute conditions and 
appropriate ongoing care to prevent deterioration, exacerbations and complications for those 
with chronic conditions.  
 
• The fourth is the apparently ad hoc nature of cardiac specialist and sub-specialist outreach 

services for cardiac patients.  There is a need to resolve the respective roles of general 
physicians and cardiologists, the frequency and locations of outreach services, the 
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availability of echocardiography, and the funding of outreach services when the present 
Australian Government cycle of MSOAP funding ends in June 2008.  

 
• The fifth is the availability of cardiac rehabilitation services, which are evidently in short 

supply in Darwin and Alice Springs and inaccessible in other parts of the NT.  
 
• The sixth is the extent of patients’ dissatisfaction with the support that they receive from the 

PATS.  They perceive the PATS to be unduly restrictive and ungenerous both in its funding of 
family members to accompany patients for cardiac interventions interstate, and in its 
inflexible provisions with regard to homeward travel after interstate treatment.  We 
understand that a review of the PATS has been done, and that it provides similar levels of 
support to those of patient-transport assistance services in other Australian jurisdictions. 

 
 

3.11 Prevention of cardiac diseases 
 
In 1999, the DHCS introduced the NT Preventable Chronic Diseases Strategy (PCDS) [2].  Its ten-
year goal was  
 

‘To reduce the projected incidence and prevalence of the five common chronic diseases in the NT 
(type 2 diabetes, hypertension, renal disease, ischaemic heart disease and chronic obstructive 
airways disease) and their immediate underlying causes (poor nutrition, inadequate environmental 
health, obesity, physical inactivity, alcohol misuse, tobacco smoking, childhood malnutrition and 
low birth weight)…’  

 
and its three year goal was 
 

‘To reduce the projected impact – hospitalizations, deaths and financial costs – of the five 
common chronic diseases…’ 

 
The stimulus for the development of the PCDS was the rapidly-increasing number of NT 
Indigenous people with end-stage renal failure.  The PCDS was designed to focus on five 
chronic conditions and their common determinants.  Conceptually, it was based on the 
hypothesis that susceptibility to the five conditions was established in utero and infancy 
through low birthweight, poor nutrition and childhood infections, later aggravated by 
environmental, lifestyle and behavioural factors.  The PCDS therefore covers prevention (from 
the earliest antecedents of disease to proximal risk factors), early detection, and management 
(including acute and chronic management and rehabilitation).  Evidence-based interventions 
were selected in six ‘key result areas’:  maternal health; promotion of child growth; underlying 
determinants of health; lifestyle modification; early detection and early treatment; and best 
practice management.  Interventions directly relevant to cardiac disease prevention included 
smoking cessation, brief intervention for hazardous alcohol use, nutrition, weight loss and 
physical activity programs in high-risk populations, aggressive blood pressure lowering, 
aggressive management of known cardiac disease, and cardiac rehabilitation. 
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An evaluation framework for the PCDS (and the parallel North Queensland Indigenous Chronic 
Disease Strategy) was prepared in 2005 [25].  The framework set out process and outcome 
evaluation criteria, but noted that the range and quality of data available for evaluation was very 
limited.  This was attributed to the fact that, in the NT, computerised patient recall systems 
were operational only in the communities involved in the Katherine West and Tiwi Coordinated 
Care Trials. 
 
In our consultations, we asked several health professionals in different parts of the NT about 
their experience of implementing the PCDS, with particular reference to the prevention of 
cardiac diseases.  While clinic staff undoubtedly practised aspects of chronic-disease 
prevention, they did not necessarily associate their preventive practices with the PCDS.   
 
Several initiatives relevant to the prevention of cardiac diseases have occurred alongside the 
PCDS.  These include the plan, Building Healthier Communities: a Framework for Health and 
Community Services 2004-2009, launched jointly by the Minister for Health and the Minister for 
Family and Community Services.  The Framework does not explicitly address the prevention of 
cardiac diseases – it focuses on kidney disease, mental health, injury prevention, oral health, 
HIV/AIDS and people with disability – but it does address risk factors that are common to some 
of these conditions and cardiac diseases.   
 
Risk factor prevalence data presented in section 4.5 draw attention to the need for preventive 
action to modify behavioural risk factors (particularly smoking, diet and physical inactivity) and 
hypertension. Although the design of health promotion programs is beyond the scope of this 
report, we considered that action to prevent the occurrence of cardiac diseases could be 
effective if highly focused on just two risk factor problems – smoking and the control of 
obesity.  The latter involves diet and physical activity. 
 
Substantial efforts to reduce the prevalence of smoking have been made and continue in the 
NT.  In 2003, the NT Tobacco Control Act 2002  was commenced [26],  The provisions of the Act 
are similar to those of tobacco legislation in other States.  Its intent is to:  
 

‘restrict smoking in certain public places and workplaces, to regulate packaging, advertising 
(including through sponsorship), and display of tobacco and other smoking products, to regulate 
conduct of premises at which tobacco and other smoking products are sold by retail, to prohibit 
sale and supply of tobacco and other smoking products to children, and for related purposes.’ 

 
The Act exemplifies use of legislation as a preventive health mechanism.  Evaluations of many 
other approaches to tobacco control have been reported. The central problem in the NT is the 
implementation in the local environment of programs that have been shown to work elsewhere. 
The available options include the provision of information (based on the observation that a 
proportion of smokers are unaware of the harmful effects) to individual interventions, group 
and community interventions, and population-wide programs.  Thorough reviews of tobacco 
control, specifically for Indigenous people, are also available [27, 28].  Much could be learned from 
the careful study of sites where implementation has been successful, seeking to identify the 
critical success factors that could be generalised or transplanted. 
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As exemplified by the PCDS, programs to control obesity increasingly recognise associations 
between early malnutrition, including intra-uterine growth retardation, and the subsequent 
development of obesity and the metabolic syndrome.  Pathophysiological and biochemical 
pathways have been proposed to explain these associations [29-31]. In 2001, an NT Government 
report presented data showing that Aboriginal children aged 1-5 years who were admitted to 
hospital were 120 times more likely to be undernourished than non-Aboriginal children [32]. 
 
A critical problem in nutrition for the NT population is the availability of fresh food, the capacity 
to store fresh food in shops and in people’s homes, and the price of fresh food, especially in 
rural and remote parts of the NT.  The NT Government developed the NT Food and Nutrition 
Policy in 1995.  This established the ‘Market Basket Survey’ to monitor food cost, availability, 
variety and quality in remote community stores.  A major supermarket and a corner store (small 
suburban supermarket with similar buying power as remote stores) in each of the district 
centres are also surveyed for comparison of prices.  Market Basket Surveys have been 
conducted annually since 1998.  Sixty remote stores were surveyed in 2004.  
 
The survey collects data on the cost, availability, variety and quality of items in a food basket 
that would meet the average energy and recommended nutrient needs of a family of six people 
for two weeks (grandmother, two adults, one adolescent and two children).  Also collected in 
these surveys are data on store management; employment of Aboriginal people; existence of a 
store nutrition policy; community development initiatives by the store; such as sponsorship and 
donations; nutrition promotions; and store worker training.  
 
In the 2004 survey, the average cost of the food basket was $578 in remote stores, $467 in 
district supermarkets and $533 in district centre corner stores.  The Barkly district had the most 
expensive remote stores ($657) and the Darwin district had the least expensive remote stores 
($545).  On average, the cost of the food basket in remote stores was 27 percent more that the 
Darwin supermarket, and 18 percent more than the Darwin corner store (Tables 3.2 and 3.3). 
 
Table 3.2: Average cost of food basket in remote stores (n = 60), district supermarkets and 

corner stores, NT Market Basket Survey, 2004 

Type of outlet Darwin  
District 

Katherine 
District

East 
Arnhem 
District

Alice 
Springs 
District

Barkly 
District 

NT District 
Store 

Average

Remote Store $ 545 $ 565 $ 577 $ 582 $ 657 $ 578

Supermarket $ 454 $ 467 $ 554 $ 431 $ 428 $ 467

Corner Store $ 489 $ 518 $ 544 $ 521 $ 595 $ 533
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Table 3.3: Comparison of the cost of the food basket in remote stores (averaged) with a 
Darwin supermarket and Darwin corner store, NT, 2008 

Comparator Darwin  
District 

Katherine 
District

East 
Arnhem 
District

Alice 
Springs 
District

Barkly 
District 

NT District 
Store 

Average
Darwin 
Supermarket 

120 % 123 % 127 % 128 % 145 % 127 %

Darwin 
Corner Store 

111 % 114 % 118 % 119 % 134 % 118 %

 
The Market Basket Surveys have helped to shape the current NT Food and Nutrition Policy and 
Action Plan, 2001-2006.  The goal of the Policy is  
 

‘to improve nutritional status and health of all Territorians and to reduce the burden of diet-
related early death, illness and disability.’  

 
This is also one of the goals of PCDS. 
 
The Food and Nutrition Policy and Action Plan identifies the following target groups for 
nutritional interventions: women of child bearing age; children 0-5 years; school aged children, 
and Aboriginal people, particularly those living in remote communities.  It also identifies three 
priority areas for action:  
• Maternal and child health – pregnancy and lactation and support for breastfeeding; children 

0-5 years and school-aged children. 
• Food supply – availability affordability and adequate consumption of core foods in remote 

communities, commercial and non-commercial food services, fruit and vegetable 
consumption. 

• Healthy lifestyle – physically active lifestyle, healthy weight, prevention and management of 
prevention chronic diseases.  

 
Nutritionists from the NT DHCS have joined nutritionists from the Western Australian 
Department of Health and the Queensland Department of Health to form the North Australia 
Nutrition Group (NANG), which reports to the North Australian Health Ministers.  In 2003, the 
NANG produced a report entitled FoodNorth: Food for Health in North Australia.  This report 
identified several ‘leverage points for action’, including the following.   
 
• Definition of the governance and purpose of food stores (e.g. whether food stores are 

intended to make a profit or provide a community service, cost structures and pricing 
policy, accounting and reporting, supporting Indigenous enterprise in retail and wholesale 
industry, store accreditation system, legislative and contractual options). 

• Best retail practice (e.g. buying power and costs, coordinating freight, maintenance and 
other services, documentation and store procedures, price structures, financial reporting, 
community/business partnerships). 

• Stocking healthy food (e.g. stocking guides, wastage, planning and stocking for wet season, 
stocking management systems). 
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• Subsidies (e.g. determination of the need and potential effect of subsidies, subsidy options 
for store overheads, selective subsidies for healthy food, providing some food free of 
charge to vulnerable groups, monitor impact on prices). 

• Freight (e.g. studies of requirements for freight and potential costs savings, freight 
groupage systems software, best practice for transport and handling for perishable food). 

• Local production of fresh fruit and vegetables (strategies to access local grown produce, 
local food production on commercial and non-commercial basis). 

• Take-away food (determination of current practices on what is sold, how much take away 
eaten, how it is prepared, how quality of take-away food could be improved, accreditation 
systems). 

• Increasing the demand for healthy food (promoting healthy eating to add value to food 
supply programs, e.g. community based programs, media promotions, in-store promotions, 
community based weight and chronic disease management programs, social programs). 

• Training and workforce (e.g. informal training to community members on health shopping 
and cooking skills; training to store staff on looking after fresh fruit and vegetables, store 
layout, shelf talkers and other systems to promote healthy choices, cold chain management 
for transport workers; support for Indigenous young people to take formal training in retail 
and ancillary industries; nutrition units in formal retail training, food safety training; general 
health workers; nutrition health worker training opportunities). 

• Monitoring and evaluation - food supply (e.g. develop sampling framework, quantitative 
data on food supply and take away, qualitative data on food security in community, 
adaptations to point of sale systems to monitor sales of healthy foods, reporting systems to 
community and government agencies). 

 
Given the expertise that has been devoted to the development of these policy initiatives, the 
extent of consultation that has taken place, and the fact that the initiatives cross several 
government departments and the private sector, it is inappropriate to attempt to develop 
further suggestions in the context of this cardiac services plan.  For the purposes of the plan, it 
is sufficient to re-emphasise the critical importance of sustainable implementation of existing 
policies.  To date, implementation and evaluation of nutritional interventions appears to have 
been only on a relatively small, localised scale.  Successful models do exist.  They warrant study 
and, potentially, wider implementation [33-36].    
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4 Occurrence of cardiac diseases in the Northern 
Territory 

 

4.1 In this chapter 
 
In Chapter 4, we review the epidemiology of cardiac diseases in the NT.  We report on mortality 
from cardiac diseases, on hospital separations which represent (albeit incompletely) the extent 
of morbidity from cardiac diseases, and on the occurrence of rheumatic fever as recorded in the 
NT’s two Rheumatic Fever Registers.  Our review provides a sketch of the pattern of cardiac 
diseases to inform our plan for cardiac services.  Recent epidemiological data on the occurrence 
of cardiac diseases also provide a basis for projections and estimates of unmet need, covered in 
Chapter 6.   
 
 

4.2 Data sources 
 
Comprehensive population-based data on the occurrence of cardiac diseases do not exist 
anywhere in the world.  Even our knowledge of the occurrence of the more common cardiac 
diseases in populations (such as ischaemic heart disease and heart failure) is an incomplete 
mosaic.  It depends on data about causes of death, hospitalisation and community-based 
service delivery, as well as disease-specific registers that exist in some localities.  Information 
on cardiac diseases in the NT is drawn from three main sources – death registrations, public 
hospital separations (which mirror admissions), and the Rheumatic Fever Registers.   
 
Mortality data and hospital separation data do not cover the spectrum of the population’s 
experience of cardiac diseases.  Many people with cardiac diseases such as stable angina 
pectoris and chronic heart failure do not require hospitalisation, so they do not contribute to 
hospital separation data.  Others need hospitalisation but lack access to hospital services or 
choose not to use them; again, they do not contribute to hospital separation data.  
Hospitalisation data therefore do not reflect the full extent of the occurrence of cardiac 
diseases in the population.  Mortality data also give an incomplete picture.  In some instances 
people with cardiac diseases die of unrelated causes, and in other instances significant cardiac 
disease is unrecognised when the cause of death is recorded.     
 
This report under-estimates the occurrence of cardiac diseases in the NT because it does not 
include:  
• data on people with cardiac diseases who are not admitted to a public hospital; 
• deaths that are not attributed to cardiac diseases, despite the deceased having a significant 

cardiac disease; and 
• separations from the one private hospital in the NT (Darwin Private Hospital).   
Nevertheless, the information presented in sections 4.2 to 4.4 does provide a sketch of the 
overall pattern of cardiac diseases that come to the attention of health services.  This sketch is 
a useful basis for planning the development of cardiac services.  Epidemiological data on the 
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occurrence of cardiac diseases also provide a basis for estimating the unmet need for which 
future services will inevitably have to provide.   
 
 

4.3 Mortality 
 
In 2002 – the most recent year for which comprehensive cause-specific mortality data were 
available at the time of writing – there were 911 deaths from all causes in the NT.  Of these, 
235 (25.8 percent) were due to cardiovascular diseases.  Table 4.1 shows the contributions of 
major types of cardiovascular disease.  Almost three-fifths of the cardiovascular disease deaths 
in 2002 (139/235) were attributed to coronary heart disease (CHD). 
 
Table 4.1: Numbers of deaths by cause, all cardiovascular diseases, NT, 2002 

Number of deaths Cause of death 
Males Females Persons 

Coronary heart disease 96 43 139 
Heart failure 7 5 12 
Rheumatic heart disease 2 10 12 
Hypertensive heart disease 3 2 5 
Cerebrovascular disease 24 14 38 
Peripheral vascular disease 3 6 9 
Other cardiovascular diseases 11 9 20 
All cardiovascular diseases 146 89 235 

All causes 562 349 911 
Source: Australian Institute of Health and Welfare, www.aihw.gov.au 
 
Over the five years 1998-2002, the proportion of deaths due to cardiovascular diseases in the 
NT ranged from 24.9 to 27.4 percent, averaging 26.4 percent. 
 
The age distribution of CHD deaths in the NT is strikingly different from that in Australia as a 
whole – NT CHD death rates were much higher than Australia-wide rates in younger age groups 
(Table 4.2).  This important point is not revealed in the age-standardised rates.       
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Table 4.2: Deaths from coronary heart disease by age and sex, NT and Australia, 2002 

Northern Territory Australia Age 
group 
(yr) 

Sex 
No of deaths Death rate per 100,000 

population
Death rate per 100,000 

population
Males 0 0 --

Females 0 0 --

< 25 

Persons 0 0 *0.1
Males 3 -- 3.3

Females 2 -- *0.9
25-34 

Persons 5 *13.7 2.1
Males 16 -- 16.3

Females 8 -- 3.5
35-44 

Persons 24 73.1 9.9
Males 22 -- 56.4

Females 3 -- 10.5
45-54 

Persons 25 96.5 33.4
Males 30 -- 155.5

Females 4 -- 42.3
55-64 

Persons 34 243.3 99.5
Males 14 -- 452.6

Females 7 -- 184.5
65-74 

Persons 21 395.2 314.6
Males 6 -- 1,307.3

Females 7 -- 797.9
75-84 

Persons 13 *644.8 1,013.3
Males 5 -- 4,050.3

Females 12 -- 3,296.6
≥ 85 

Persons 17 2,982.5 3,531.4
Males 96 Crude:   91.8

**Standardised: 167.9 
Crude:  142.1

**Standardised:  169.7
Females 43 Crude:   45.7

**Standardised: 121.0
Crude:  123.5

**Standardised:   97.8

All ages 

Persons 139 Crude:   70.0
**Standardised: 148.8 

Crude:  132.7
**Standardised:  129.7

-- Rates are not presented because relative standard errors are >50 percent. 
* Rates should be interpreted with caution as relative standard errors are 25-50 percent.  
** Age-standardised to the 2001 Australian population 
Source:  National Cardiovascular Disease & Diabetes Database, AIHW (www.aihw.gov.au) 
 
Table 4.1 highlights the prominence of rheumatic heart disease as a cause of death.  As Table 
4.3 shows, a much larger proportion of deaths from rheumatic heart disease occur at younger 
ages in the NT than in Australia as a whole.  Over the three years 2000-2002, 23 (70 percent) 
of the 33 rheumatic heart disease deaths in the NT occurred in people aged < 45 years.  
Australia-wide, 61 (less than eight percent) of the 781 rheumatic heart disease deaths occurred 
in people aged < 45 years.  This difference is likely to reflect the continuing incidence of 
rheumatic heart disease in the NT.  Elsewhere in Australia, most cases of rheumatic heart 
disease are a legacy of infection decades ago, so most deaths attributed to it tend to occur in 
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older people.  Table 4.3 also shows the characteristic female preponderance of rheumatic heart 
disease. 
 
Table 4.3: Deaths from rheumatic heart disease, NT and Australia, 2000-2002 

No. of deaths – males No. of deaths – females 
No of deaths – persons and 
proportion of total (percent) 

Age group 
(yr) 

NT Australia NT Australia NT Australia

<  25 3 7 3 5
6 

18.2% 
12

1.5%

25-34 4 9 6 19
10 

30.3% 
28

3.6%

35-44 4 12 3 9
7 

21.2% 
21

2.7%

45-54 0 22 4 33
4 

12.1% 
55

7.0%

55-64 0 34 4 47
4 

12.1% 
81

10.4%

65-74 0 57 1 118
1 

3.0% 
175

22.4%

75-84 0 78 1 164
1 

3.0% 
242

31.0%

≥ 85 0 47 0 120
0 

0.0% 
167

21.4%

Total 11 266 22 515
33 

100.0% 
781

100.0%
Source:  National Cardiovascular Disease & Diabetes Database, AIHW (www.aihw.gov.au) 
 
The numbers of deaths from other individual cardiac diseases in the NT are mostly too small to 
reveal a clear age pattern. 
 
Cardiovascular disease death rates are particularly high among Aboriginal and Torres Strait 
Islander people.  Recent cause-of-death data are not available for NT Indigenous people; 
published statistics combine Indigenous deaths for usual residents of Queensland, Western 
Australia, South Australia and the NT.  They show that, for the period 2000-02, the 
standardised mortality ratio (SMR) for all cardiovascular diseases was 2.6, i.e. the rate of death 
from cardiovascular diseases in the Indigenous population was 2.6 times that of the Australian 
population as a whole.  SMRs for specific cardiac diseases among Aboriginal and Torres Strait 
Islander residents of Queensland, Western Australia, South Australia and the NT were as follows 
[37]:   
• acute myocardial infarction, 2.7; 
• other coronary heart disease, 2.6; 
• heart failure, 2.8; 
• rheumatic heart disease, 18.9; and 
• congenital heart diseases, 2.6. 
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4.4 Hospitalisation for cardiac diseases 
 

4.4.1 Overview 
 
The NT DHCS supplied data on all public hospital separations in the NT with a diagnosis of a 
cardiac disease in the calendar years 2002, 2003 and 2004.  Patients were considered to have 
had a cardiac disease if they were assigned any of the following ICD-10-AM codes [38] in any 
diagnosis field of their hospital separation data, as recorded in the NT hospital inpatient data 
system:  I01, I05-I09, I20-I24, I33-I38, I42, I44-I52, I71.  The diagnoses to which these codes 
refer are listed in Appendix B. 
 
On average, there were approximately 1,600 cardiac disease separations from the NT’s five 
public hospitals each year.  Almost three-fifths of the separations were from RDH, over one-
quarter were from ASH, and just under one-tenth were from KH.  GDH and TCH each accounted 
for 3-4 percent of the separations (Table 4.4).    
 
Table 4.4: Separations for cardiac diseases from NT public hospitals, 2002-04 

Hospital 
2002

No. and percent
2003

No. and percent
2004 

No. and percent 

Royal Darwin Hospital 
906 

57.2%
838 

55.4%
958 

57.0% 

Alice Springs Hospital 
403

 25.4%
417 

27.6%
457 

27.2% 

Katherine Hospital 
155

9.8%
149

9.8%
154 

 9.2% 

Gove District Hospital 
53 

3.3%
49

3.2%
61 

 3.6% 

Tennant Creek Hospital 
68 

4.3%
60 

4.0%
51 

 3.0% 

Total 
1,585

 100.0%
1,513

 100.0%
1,681 

 100.0% 
Source:  Data supplied by NT DHCS 
 
The three most frequent cardiac diagnoses among the 1,681 separations in 2004 were for:   
• Ischaemic heart disease (ICD-10-AM codes I20-24).  In total, ischaemic heart disease was 

recorded in 859 separations (51.1 percent), including 335 separations (20.0 percent) in 
which acute myocardial infarction was coded.  Ischaemic heart disease is synonymous with 
coronary heart disease.  The former term is used in ICD-10-AM, and the latter term is used 
in reports on Australian cause-of-death data.    

• Cardiac arrhythmias (ICD-10-AM, I47-49), recorded in 569 separations (33.8 percent).   
• Heart failure (ICD-10-AM, I50), recorded in 439 separations (26.1 percent). 
 
Other major diagnoses, in descending order of frequency, were: 
• Rheumatic heart disease (ICD-10-AM, I01and I05-09).  In total, rheumatic heart disease was 

recorded in 187 separations (11.1 percent), including 25 separations (1.5 percent) for acute 
rheumatic fever with heart involvement.  



 81

• Cardiomyopathy (ICD-10-AM, I42), recorded in 90 separations (5.4 percent). 
• Conduction disorders (ICD-10-AM, I44-I45), recorded in 86 separations (5.1 percent). 
• Non-rheumatic valve disorders (ICD-10-AM, I34-I37), recorded in 56 separations (3.3 

percent). 
• Endocarditis (ICD-10-AM, I33 and I38), recorded in 29 separations (1.7 percent). 
 
It was of course possible for each separation to be associated with more than one diagnosis.  
Consequently, the percentages listed above add up to more than 100 percent.  For example, in 
2004, about two-thirds of cardiac disease separations had one cardiac disease diagnosis, just 
over a fifth had two cardiac disease diagnoses, and just under a tenth had three or more (Table 
4.5). 
 
Table 4.5: Separations by number of coded diagnoses for cardiac diseases, NT, 2002-04 

Number of diagnoses 2002 2003 2004
1 1,056 1,047 1,136
2 388 336 385
3 107 102 118
≥ 4 34 28 42

Total 1,585 1,513 1,681
Source:  Data supplied by NT DHCS 
 
The data on separations included each patient’s place of residence, grouped into Statistical 
Local Areas (SLAs).    
 
Patients’ places of residence for the 958 relevant separations from RDH in 2004 are mapped in 
Figure 4.1.  Two-thirds of the RDH separations were of patients from Darwin and environs (the 
suburbs of Darwin, and the Litchfield Shire and Finniss Statistical Subdivisions).  About one-
fifth came from further afield in the Top End, including the Katherine Region and East Arnhem 
Region.  There were 25 separations of patients from the Tiwi Islands, and only 14 came from 
the Barkly and Central Regions.  Data on place of residence were missing for 71 RDH 
separations.    
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Figure 4.1: Separations from RDH by patients’ place of residence, NT, 2004.  Based on data 
supplied by NT DHCS. 
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• Of the 457 cardiac disease separations from ASH in 2004, 220 (almost half) were for patients 
from SLAs in and around Alice Springs, 70 came from Tanami SLA (to the north-west of Alice 
Springs), 45 came from Sandover SLA (to the east of Alice Springs) and 22 came from 
Tennant Creek and environs (to the north).  The remainder were scattered, mainly 
throughout Central Australia.  Data on place of residence were missing for 74 ASH 
separations. 

 
• Almost all of the cardiac disease separations from KH were of patients living in Katherine 

and the Lower Top End (Gulf, Victoria and Elsey SLAs). 
 
• Almost all of the separations from GDH were of patients living in Gove/Nhulunbuy, Groote 

Eylandt, and elsewhere in the East Arnhem Region.  
 
• Almost all of the separations from TCH were of patients living in the Tennant Creek and 

adjacent Tableland SLAs. 
 
 

4.4.2 Separations for ischaemic heart disease 
 
Acute myocardial infarction 
 
The number of separations with a diagnosis of acute myocardial infarction (ICD-10-AM, I21) 
from each of the five NT public hospitals in 2004 is shown in Table 4.6.  Almost 90 percent 
were from RDH and ASH, while just under 10 percent were from the smaller hospitals. 
 
Table 4.6: Separations for acute myocardial infarction from NT public hospitals, 2004 

Hospital Number of separations Percent
Royal Darwin 231 69.0
Alice Springs 68 20.3
Katherine 18 5.4
Gove District 15 4.5
Tennant Creek 3 0.9
Total 335 100.0
Source:  Data supplied by NT DHCS 
 
In more than 70 percent of the separations, the patients were males, and in 44 percent, the 
patients were Indigenous.  The age distributions differed markedly between Indigenous and 
non-Indigenous patients, with much more disease (relatively) in younger Indigenous people.  In 
71 percent of Indigenous separations, patients were aged < 55, and in 39 percent, they were 
aged < 45.  Corresponding figures for non-Indigenous patients were 30 percent and five 
percent (Table 4.7). 
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Table 4.7: Separations for acute myocardial infarction from NT public hospitals by age of 
 patients and Indigenous status, 2004 

Indigenous Non-Indigenous Age 
group Males Females Persons Percent Males Females Persons Percent
<  15 yr 0 0 0 0 0 0 0 0
15-24 0 0 0 0 0 1 1 0.5
25-34 22 1 23 15.5 0 1 1 0.5
35-44 22 12 34 23.0 6 2 8 4.2
45-54 24 24 48 32.4 40 7 47 25.1
55-64 13 15 28 18.9 44 5 49 26.2
65-74 7 4 11 7.4 37 10 47 25.1
≥ 75 0 4 4 2.7 25 9 34 18.2
Total 60 88 148 100.0 152 35 187 100.0
Source:  Data supplied by NT DHCS 
 
‘Other ischaemic heart diseases’ 
 
‘Other ischaemic heart diseases’ comprised angina pectoris (ICD-10-AM, I20), subsequent 
myocardial infarction (I22) (i.e. myocardial infarction occurring subsequent to admission), 
complications following acute myocardial infarction (I23) and other acute ischaemic heart 
diseases (I24).   
 
Compared with acute infarction separations, a larger proportion (18 percent) of separations for 
‘other ischaemic heart diseases’ were from the three smaller hospitals (Table 4.8). 
 
Table 4.8: Separations for ‘other ischaemic heart diseases’ from NT public hospitals, 2004 

Hospital Number of separations Percent
Royal Darwin 291 55.5
Alice Springs 139 26.5
Katherine 59 11.3
Gove District 15 2.9
Tennant Creek 20 3.8
Total 524 100.0
Source:  Data supplied by NT DHCS 
 
Indigenous persons were greatly over-represented, making up 62 percent of the separations for 
‘other ischaemic heart diseases’.  Again, the age distributions differed markedly between 
Indigenous and non-Indigenous patients, with much more disease (relatively) in younger 
Indigenous people (Table 4.9).  Age distributions were similar to those for patients with acute 
myocardial infarction. 
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Table 4.9 Separations for ‘other ischaemic heart diseases’ from NT public hospitals by age 
of patients and Indigenous status, 2004 

Indigenous Non-Indigenous Age 
group Males Females Persons Percent Males Females Persons Percent
< 15 yr 0 0 0 0 0 0 0 0
15-24 0 0 0 0 0 0 0 0
25-34 11 7 18 9.0 1 0 1 0.3
35-44 29 24 53 26.5 17 4 21 6.5
45-54 39 36 75 37.5 47 18 65 20.1
55-64 16 20 36 18.0 81 16 97 29.9
65-74 10 3 13 6.5 47 26 73 22.5
≥ 75 3 2 5 2.5 37 30 67 20.7
Total 108 92 200 100.0 230 94 324 100.0
Source:  Data supplied by NT DHCS 
 

4.4.3 Separations for cardiac arrhythmias 
 
Cardiac arrhythmias comprised paroxysmal tachycardia (ICD-10-AM, I47), atrial fibrillation and 
flutter (I48) and ‘other cardiac arrhythmias’ (I49).  
 
About 85 percent of separations that included a diagnosis of cardiac arrhythmia were from RDH 
and ASH, and just under nine percent were from KH.  Numbers from GDH and TCH were 
relatively small (Table 4.10).    
 
Table 4.10: Separations for cardiac arrhythmias from NT public hospitals, 2004 

Hospital Number of separations Percent
Royal Darwin 364 64.0
Alice Springs 121 21.3
Katherine 49 8.6
Gove District 17 3.0
Tennant Creek 18 3.2
Total 569 100.0
Source:  Data supplied by NT DHCS 
 
Again, Indigenous patients were over-represented, making up 53 percent of the separations.  
Again, the age distributions differed markedly between Indigenous and non-Indigenous 
patients, with much more disease (relatively) in younger Indigenous people (Table 4.11).  Age 
distributions were similar to those for patients with ischaemic heart diseases. 
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Table 4.11 Separations for cardiac arrhythmias from NT public hospitals by age of patients 
and Indigenous status, 2004 

Indigenous Non-Indigenous Age 
group Males Females Persons Percent Males Females Persons Percent
< 15 yr 0 1 1 0.5 0 1 1 0.3
15-24 0 1 1 0.5 2 0 2 0.5
25-34 10 9 19 9.6 11 3 14 3.8
35-44 24 19 43 21.8 15 17 32 8.6
45-54 37 23 60 30.5 27 14 41 11.0
55-64 19 25 44 22.3 65 13 78 21.0
65-74 6 18 24 12.2 84 35 119 32.0
≥ 75 1 4 5 2.5 43 42 85 22.8

Total 97 100 197 100.0 247 125 372 100.0
Source:  Data supplied by NT DHCS 
 

4.4.4 Separations for conduction disorders 
 
Conduction disorders comprised atrioventricular and left bundle-branch block (ICD-10-AM, 
I44) and ‘other conduction disorders’ (I45).    
 
There were 86 separations with a diagnosis of a conduction disorder – 57 from RDH, 13 from 
ASH and 16 from KH.  Among non-Indigenous patients, separations for conduction disorders 
mostly involved middle-aged and older people.  Among Indigenous patients, the number of 
separations in each age-sex stratum was small.  However, in contrast with separations of non-
Indigenous patients, relatively large proportions of the Indigenous separations involved middle-
aged and younger patients (Table 4.12). 
 
Table 4.12: Separations for conduction disorders from NT public hospitals by age of patients 

and Indigenous status, 2004 

Indigenous Non-Indigenous Age 
group Males Females Persons Percent Males Females Persons Percent
< 15 yr 1 0 1 3.6 0 0 0 0
15-24 0 0 0 0 0 0 0 0
25-34 3 0 3 10.7 2 0 2 3.4
35-44 1 6 7 25.0 2 1 3 5.2
45-54 3 3 6 21.4 5 3 8 13.8
55-64 2 3 5 17.9 6 4 10 17.2
65-74 1 1 2 7.1 13 3 16 27.6
≥ 75 1 3 4 14.3 12 7 19 32.8
Total 12 16 28 100.0 40 18 58 100.0
Source:  Data supplied by NT DHCS 
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4.4.5  Separations for heart failure 
 
About 82 percent of separations that included a diagnosis of heart failure were from RDH and 
ASH, and just under 10 percent were from KH.  Numbers from GDH and TCH were relatively 
small (Table 4.13).    
 
Table 4.13: Separations for heart failure from NT public hospitals, 2004 

Hospital Number of separations Percent
Royal Darwin 226 51.5
Alice Springs 136 31.0
Katherine 43 9.8
Gove District 15 3.4
Tennant Creek 19 4.3
Total 439 100.0
Source:  Data supplied by NT DHCS 
 
Indigenous patients were again over-represented, making up 57 percent of the separations.   
Again, the age distributions differed markedly between Indigenous and non-Indigenous 
patients, with much more disease (relatively) in younger Indigenous people (Table 4.14).  Age 
distributions were again similar to those for patients with ischaemic heart diseases. 
 
Table 4.14: Separations for heart failure from NT public hospitals by age of patients and 

Indigenous status, 2004 

Indigenous Non-Indigenous Age 
group Males Females Persons Percent Males Females Persons Percent
< 15 yr 1 0 1 0.4 0 0 0 0
15-24 1 8 9 3.6 0 0 0 0
25-34 32 9 41 16.4 1 0 1 0.5
35-44 33 23 56 22.4 4 5 9 4.8
45-54 41 16 57 22.8 7 2 9 4.8
55-64 26 20 46 18.4 43 5 48 25.4
65-74 12 13 25 10.0 35 14 49 25.9
≥ 75 11 4 15 6.0 28 45 73 38.6
Total 157 93 250 100.0 118 71 189 100.0
Source:  Data supplied by NT DHCS 
 

4.4.6  Separations for cardiomyopathy 
 
Ninety separations involved a diagnosis of cardiomyopathy.  Of these, 50 were from RDH, 24 
from ASH, and eight each from KH and TCH.  
 
There was a marked male preponderance among the cardiopathy separations – 86 percent 
involved males.  Indigenous patients accounted for 60 percent of the separations.  As with 
other cardiac diseases, the age distributions differed markedly between Indigenous and non-
Indigenous patients, with much more disease (relatively) in younger Indigenous people (Table 
4.15). 
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Table 4.15: Separations for cardiomyopathy from NT public hospitals by age and Indigenous 
status of patients, 2004 

Indigenous Non-Indigenous Age 
group Male Female Persons Percent Male Female Persons Percent
< 15 yr 0 0 0 0 0 0 0 0
15-24 0 0 0 0 0 0 0 0
25-34 12 1 13 24.1 5 0 5 13.9
35-44 15 1 16 29.6 2 1 3 8.3
45-54 11 2 13 24.1 5 1 6 16.7
55-64 7 4 11 20.4 17 0 17 47.2
65-74 1 0 1 1.9 1 2 3 8.3
≥ 75 0 0 0 0 1 1 2 5.6

Total 46 8 54 100.0 31 5 36 100.0
Source:  Data supplied by NT DHCS 
 

4.4.7 Separations for acute rheumatic fever with cardiac involvement 
 
There were 25 separations for acute rheumatic fever with cardiac involvement (ICD-10-AM, 
I01).  RDH and ASH each had 11 of the 25 separations.  Two were from KH and the remaining 
one was from TCH. 
 
All of the separations involved Indigenous patients.  Eleven were children (aged < 15 years), 
eight involved young people (aged 15-24 years), and five involved people aged 35-44 years.   
 
 

4.4.8 Separations for chronic rheumatic heart disease 
 
Chronic rheumatic heart disease comprises rheumatic mitral valve, aortic valve, tricuspid valve 
and multiple valve disease (ICD-10-AM, I05, I06, I07 and I08 respectively), and ‘other 
rheumatic heart disease’ (I09).  
 
More than 90 percent of separations for chronic rheumatic heart disease were from RDH and 
ASH (Table 4.16). 
 
Table 4.16: Separations for chronic rheumatic heart disease from NT public hospitals, 2004 

Hospital Number of separations Percent

Royal Darwin 105 64.8
Alice Springs 43 26.5
Katherine 9 5.6
Gove District 2 1.2
Tennant Creek 3 1.9
Total 162 100.0
Source:  Data supplied by NT DHCS 
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Most separations (83 percent) that included a diagnosis of chronic rheumatic heart disease 
involved Indigenous people.  Relatively large proportions of these were in the younger age 
groups – 13 percent involved children (aged < 15 years) and 16 percent young people (aged 
15-24 years).  In contrast, almost all the chronic rheumatic heart disease separations involving 
non-Indigenous people were in the older age groups – there was none in children, young 
people or adults aged 25-34 (Table 4.17).  This mirrored the age distribution of rheumatic 
heart disease deaths, described in section 4.2.  
 
Table 4.17: Separations for chronic rheumatic heart disease from NT public hospitals by age 

of patients and Indigenous status, 2004 

Indigenous Non-Indigenous Age 
group Males Females Persons Percent Males Females Persons Percent
< 15 yr 8 10 18 13.3 0 0 0 0
15-24 5 16 21 15.6 0 0 0 0
25-34 11 11 22 16.3 0 0 0 0
35-44 8 17 25 18.5 0 2 2 7.4
45-54 10 13 23 17.0 0 1 1 3.7
55-64 6 7 13 9.6 10 4 14 51.9
65-74 3 7 10 7.4 4 2 6 22.2
≥ 75 2 1 3 2.2 2 2 4 14.8

Total 53 82 135 100.0 16 11 27 100.0
Source:  Data supplied by NT DHCS 
 
 

4.4.9 Separations for endocarditis 
 
There were 29 separations with a diagnosis of endocarditis.  Fourteen of these were from ASH, 
and only eight from RDH.  Of the remaining seven, five were from KH, and one each was from 
GSH and TCH.   
 
In 21 of the 29 separations, the patients were men.  In 20 of the 29 separations, the patients 
were Indigenous.  Twelve of the separations involved young adults (25-34 years), all of whom 
were male, and 11 of whom were Indigenous.  In a further 11 separations, the patients were 
aged 35-54 years.  There were no separations for endocarditis involving children.  
 
 

4.4.10  Separations for non-rheumatic cardiac valvular disease 
 
There were 56 separations with a diagnosis of non-rheumatic cardiac valvular disease (ICD-10-
AM, I34-37 – non-rheumatic mitral, aortic and tricuspid valve disorders, and pulmonary valve 
disorders).  The great majority of these were from RDH (Table 4.18).  
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Table 4.18: Separations for non-rheumatic cardiac valvular disease from NT public hospitals, 
2004 

Hospital Number of separations Percent
Royal Darwin 48 85.7
Alice Springs 5 8.9
Katherine 1 1.8
Gove District 2 3.6
Tennant Creek 0 0.0
Total 56 100.0
Source:  Data supplied by NT DHCS 
 
In 43 of the 56 separations, the patients were men.  In 20 of the separations, the patients were 
Indigenous, so Indigenous people were not conspicuously over-represented (as they were in 
separations for other types of cardiac disease).  Overall, the Indigenous patients were younger 
than the non-Indigenous patients.   
 
Table 4.19: Separations for non-rheumatic heart disease from NT public hospitals by age of 

patients and Indigenous status, 2004 

Indigenous Non-Indigenous Age 
group Males Females Persons Percent Males Females Persons Percent
<  15 yr 0 0 0 0.0 0 0 0 0.0
15-24 1 1 2 10.0 0 1 1 2.8
25-34 2 0 2 10.0 1 0 1 2.8
35-44 3 1 4 20.0 0 1 1 2.8
45-54 6 3 9 45.0 2 0 2 5.6
55-64 1 1 2 10.0 8 0 8 22.2
65-74 0 0 0 0.0 15 2 17 47.2
≥ 75 1 0 1 5.0 3 3 6 16.7
Total 14 6 20 100.0 29 7 36 100.0
Source:  Data supplied by NT DHCS 
 

4.5 Registration of rheumatic heart disease 
 
The highest published incidence of acute rheumatic fever (ARF) in the world occurs in 
Indigenous people in the NT.  The pathogenesis of ARF in Northern Australia is attributed to the 
occurrence of group A streptococcal skin infection (pyoderma), and possibly to group C and 
group G  Streptococci that may exchange key virulence determinants with group A Streptococci 
and are commonly isolated from the throats of Aboriginal children [39].  Subsequent and 
recurrent episodes of ARF cause (chronic) rheumatic heart disease (RHD) with cardiac valve 
damage, eventually leading to heart failure.  Surgical repair or replacement of heart valves with 
prosthetic valves is often needed.   
 
In 1997, the Australian Government provided funding to establish an RHD control program in 
the Top End of the NT.  Subsequently, further funding was provided to expand the program to 
Central Australia.  The program registers all known or suspected cases of RHD, in accordance 
with World Health Organization recommendations.  The registers are used as a reminder system 
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for those patients receiving prophylactic benzathine penicillin and other forms of clinical 
follow-up by community health services.  The program also organises and delivers education 
for patients, communities and health-care workers [40]. 
 
Two registers for ARF and RHD are in operation, one for the Top End and one for Central 
Australia.  
• The catchment area for the Top End register encompasses the northern part of the NT, 

including coastal and island communities.  It extends into the desert bordering Western 
Australia.  In includes the Darwin urban area and three health regions – Darwin Remote, 
Katherine and East Arnhem.   

• The catchment area for the Central Australian register encompasses a large part of the NT 
including the Alice Springs and Barkly regions, the Anangu-Pitjantjatjarra lands in South 
Australia and the Ngaanyatjarra lands in Western Australia.  Its eastern boundary is the 
Queensland border.  

 
Over the five years 2000-2004, 261 and 103 new cases of ARF were added to the Top End and 
Central Australian RHD Registers respectively.  By 2005, there were 1,198 and 556 live persons 
requiring follow-up on the Top End and Central Australian Registers respectively.  A total of 
58.5 percent of new ARF cases were in infants and children (age ≤ 15 yr) (Table 4.20).  The fact 
that, on average, 73 new cases of ARF were identified by the registers each year indicates the 
extent of the rheumatic fever problem.  It should be noted, however, that some of these cases 
occurred in the remote parts of South Australia and Western Australia.    
 
Table 4.20: ARF and RHD registrations, Top End and Central Australia, 2000-2004 

Number of cases Register data, 2000-2004 
Top End 
Register

Central Australian 
Register 

Total

New ARF notifications by age (yr)  
0-5 7 4 11
6-10 48 30 78
11-15 92 32 124
>15 114 37 151

New ARF notifications by sex  
Male 112 44 156
Female 146 61 207

New ARF notifications by Indigenous status  
Indigenous 252 103 355
Non-Indigenous 9 0 9

New ARF notifications, total  
New ARF notifications, total 261 103 364
New RHD notifications, total 386 36 422

Persons on Register requiring follow-up, 2005 1,198 #456 1,654
Persons on Register who have had heart surgery 115 43 158
*Minor inconsistencies in totals are due to missing data.  
#A further 100 registered cases were described as ‘inactive’ 
Source:  Centre for Disease Control, DHCS 
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4.6 Risk Factors 
 
Australia-wide data on cardiovascular disease risk factors are available separately for 
Indigenous and non-Indigenous people.  NT data on risk factors are also available, but they do 
not distinguish Indigenous from non-Indigenous people.  The NT data are based on surveys 
which under-sample Indigenous people.  Given the differences between Indigenous and non-
Indigenous risk factor levels and prevalence in the Australia-wide data, the lack of separate 
information on Indigenous and non-Indigenous risk factor levels in the NT is disappointing.   
 
Table 4.21 summarises Australia-wide data from the National Health Survey, 2001.  The 
prevalence of risky and high-risk alcohol intake is relatively high in Indigenous people living in 
remote areas, but not those living in non-remote areas.  The prevalence of sedentary behaviour 
is substantially higher in Indigenous people living in non-remote areas than in non-Indigenous 
people – a figure for remote Indigenous people is not available.  Obesity is much more 
prevalent among remote and non-remote Indigenous people than non-Indigenous people.  
Non-Indigenous people eat more fruit than Indigenous people, but less vegetables.  
 
Table 4.21: Selected behavioural risk factors for Indigenous and non-Indigenous people, 

Australia, 2001. 

Indigenous Risk factor 
Remote

(percent)
Non-remote

(percent)
Total 

(percent) 

Non-Indigenous
(percent)

Alcohol – risky and high-risk intake 18 10 12 11
Exercise level - sedentary na 43 na 30
Overweight (from BMI, NHMRC definition)  31 32 32 34
Obese (from BMI, NHMRC definition) 28 31 31 16
Diet – does not eat fruit, or low fruit intake na 59 na 47
Diet – does not eat vegetables, or low 
vegetable intake 

na 18 na 23

Source:  ABS National Health Survey, 2001 
na=not available 
 
Several estimates of smoking rates among Indigenous and non-Indigenous people in the NT 
and in Australia as a whole are available.  These are summarised in Table 4.22.  In the 2004 
AIHW National Drug Strategy Household Survey of people aged ≥ 14 years, smoking prevalence 
among non-Indigenous NT residents was found to be appreciably higher (29 percent in males, 
and 26 percent in females) than the Australia-wide prevalence (19 percent in males and 16 
percent in females).  In the 2002 NATSISS, covering Indigenous people aged ≥ 15 years, 
smoking prevalence was very high both in the NT and across Australia – for males, 58 percent 
in the NT and 51 percent Australia-wide, and for females, 44 percent in the NT and 47 percent 
Australia-wide.  A study of a single Aboriginal community in the NT in 1997 found a smoking 
prevalence of 83 percent among males and 70 percent among females [41]. 
 
Overall: 
• smoking rates among non-Indigenous people in the NT are high, compared with the rest of 

Australia; 
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• smoking rates among Indigenous people in the NT are similar to those among Indigenous 
people elsewhere in Australia; and 

• smoking rates among Indigenous people in the NT are at least twice the rates of non-
Indigenous people in the NT. 

 
Declines in smoking rates have occurred around Australia, especially in females, but these 
declines have not been seen in the NT [42]. 
 
According to the 2001 National Drug Strategy Household Survey, smoking rates in the NT were 
high at all ages, starting with the young; the prevalence in the 14-19 year age group was 20 
percent for males and females.  Peak smoking rates were in the 20-29 year age group (34 
percent of males and 35 percent of females smoked).  Up to the age of 39, male and female 
smoking rates were similar, but among people aged 40-plus, smoking rates for males were 
appreciably higher than those for females (Figure 4.2).  
 
Table 4.22: Smoking prevalence in the NT and Australia, by Indigenous status and sex, as 

ascertained from various ad hoc and routine surveys and data collections [42] 

Northern Territory Australia 
Indigenous Non-Indigenous Indigenous All 

Study and Year 

Female Male Female Male Female Male Female Male 
AIHW National Drug Strategy 
Household Survey, 2001a 

  26.4% 29.3%   18.0% 21.1% 

AIHW National Drug Strategy 
Household Survey, 2001b 

  25.9% 28.6%   16.3% 18.6% 

ABS NATSISS, 2002c 44.1% 57.8%   47% 51%   
NT CATI survey, 2004d   25.8% 27.1%     
NT CATI survey, 2004e   21.5% 27.0%     
NT Midwives collection, 
Mothers and Babies report, 
Department of Health and 
Community Services, 2002f 

28%*  13%*      

Hoy W et al.  A health profile of 
adults in a Northern Territory 
Aboriginal community, 1997g 

70% 83%       

Notes: 
a 1,309 people aged 14 years and over living mainly in urban areas in the NT. Although 5.5% of the 

sample were Indigenous people, the results are considered a reflection of the behaviour of non-
Indigenous people [43]. 

b 1,076 people aged 14 years and over living mainly in urban areas in the NT. The 2004 survey was 
conducted in a similar manner to the 2001 survey [44]. 

c 9,400 Indigenous people aged 18 years and over living in mainly urban areas of the NT [45]. 
d 1,114 non-Indigenous people aged 18 years and over living in mainly urban areas of the NT [46]. 
e 2,352 non-Indigenous people aged 18 years and over living in urban, rural and remote areas of the NT 

[47]. 
f Demographic data on 3,674 mothers, as well as details of their pregnancy, labour, delivery and perinatal 

health. 
g 438 Indigenous people living in Aboriginal community in rural NT [41]. 
* Smoking daily in third trimester of pregnancy 
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Figure 4.2: Smoking prevalence in the NT, 2001 

 
We were unable to find any recent population-based data on the prevalence of overweight and 
obesity for Indigenous and non-Indigenous people in the NT.   
 
According to a 2004 computer-assisted telephone interview survey of Indigenous and non-
Indigenous NT people aged ≥ 18 years, 42 percent of males and 24 percent of females were 
overweight, and 18 percent of males and 14 percent of females were obese.  Australia-wide in 
2001, the prevalence of overweight but not obese was 34 percent, and the prevalence of 
obesity was 16 percent (Figure 4.3).  Thus, overall, the prevalence of overweight and obesity 
was similar in the NT and the rest of Australia[42]. 
 
Serial cross-sectional surveys of a Central Australian Indigenous community showed an 
increasing prevalence of obesity between 1987 and 1995.  In 1987, the prevalence of obesity in 
the community was 22.8 percent (95 percent confidence interval, 22.2-23.5 percent), and the 
figure in 1995 was 37.0 percent (35.1-38.8 percent) [48]. 
  
The DHCS produced estimates of the prevalence of hypertension in 2000.  Hypertension was 
defined as a systolic BP ≥ 160 mmHg and diastolic BP ≥ 95 mmHg – a lower definition would be 
preferred today.  Results are summarised in Table 4.23.  The prevalence of hypertension in 
males was higher than the prevalence in females, and the prevalence in Indigenous males and 
females was higher than the prevalence in non-Indigenous males and females respectively, at 
all ages.  Hypertension occurred at younger ages in Indigenous people – thus, it was more 
common in Indigenous males aged 15-44 years than in non-Indigenous males aged 45-59.  
About half of the Indigenous population aged 45-plus was hypertensive.  
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Table 4.23: Estimated prevalence of hypertension in the NT, by Indigenous status, age and 
sex, 2000 

Indigenous – rates per 1,000 Non-Indigenous – rates per 1,000Age group (yr) 
Male Female Male Female

 0-   4 0.0 0.0 0.0 0.0
 5- 14 0.5 0.0 0.1 0.0
15-44 232.0 59.3 48.2 14.2
45-59 524.1 446.1 208.2 165.7
60+ 513.0 501.4 394.9 421.0
All ages 178.6 98.8 93.2 61.5
 
Both type 2 diabetes and primary renal disease represent ‘risk factors’ for cardiac disease, 
especially ischaemic heart disease.  DHCS estimates indicate that, in the NT in 2000, the 
incidence of type 2 diabetes in Indigenous people exceeded the incidence in non-Indigenous 
people by 10-15 times.  The average age of onset of type 2 diabetes for Indigenous people was 
15 years younger than that for non-Indigenous people.  Several studies have shown that, in the 
NT, the prevalence of primary renal diseases (chronic glomerulonephritis, nephrotic syndrome, 
nephritis, nephropathy and small kidney) is 5-10 times higher in Indigenous people than non-
Indigenous people, and the incidence of end-stage renal disease in Indigenous people is 10 
times higher than that in non-Indigenous people [49]. 
    
 

4.7 Implications for the cardiac services plan 
 
• The incidence and prevalence of cardiac diseases in the NT are high.  In the Indigenous 

population, cardiac diseases occur with high frequency in young adults, and there is a 
particularly high rate of premature mortality in the Indigenous population. 

• The Indigenous population of the Northern Territory has the highest prevalence of rheumatic 
heart disease in the world. 

• Prevalence rates of ischaemic heart disease risk factors, especially smoking, obesity and 
hypertension, are very high in the Indigenous population of the NT.  There is also a high 
prevalence of diseases that increase the risk of ischaemic heart disease, notably type 2 
diabetes and primary renal diseases.  

• There are about 1,600 cardiac disease separations from the NT’s five public hospitals each 
year.  Hospital separations reflect the extent (albeit incompletely) and nature of cardiac 
disease morbidity.  In 2004, just over half of the cardiac-disease separations included a 
diagnosis of ischaemic heart disease, one-third cardiac arrhythmias, one-quarter heart 
failure, one-tenth rheumatic heart disease, and five percent each cardiomyopathies and 
conduction disorders. 

• RDH and ASH have large catchment areas for cardiac disease patients in the northern and 
southern zones of the NT respectively.  The catchment areas for KH, GDH and TCH are more 
local.
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5 Delivery of cardiac services in the Northern Territory 
 

5.1 In this chapter 
 
In Chapter 5, we describe and enumerate the provision of cardiac services in the public and 
private sectors in the NT, including services delivered by NT Cardiac Pty Limited for the public 
sector.  Our description includes the volume and outcomes of angiography procedures 
undertaken in the NT.  We also describe and enumerate interstate transfers for cardiac 
procedures. 
 
 

5.2 Overall service arrangements 
 
As noted in Chapter 3, a limited range of cardiac procedures are performed in the NT by the 
two Darwin-based cardiologists.  These are described in detail in section 5.2.  There is no 
coronary angioplasty or cardio-thoracic surgery service.  Patients are referred interstate for 
angioplasty, coronary artery bypass grafting and cardiac valve repair procedures (see section 
5.3), with support from the PATS (see section 3.8). 
 
 

5.3 Cardiac interventions in the Northern Territory 
 
As shown in Table 5.1, the volume of cardiac procedures on inpatients in the five NT public 
hospitals increased each year over the three years 2002-04.  An increasing proportion of 
separations of patients with cardiac diseases were associated with relevant procedures; by 
2004, almost 17 percent of cardiac admissions involved one or more coded procedures. 
 
Table 5.1: Cardiac disease separations involving one or more cardiac procedures, based on 

hospital separation data only, NT public hospitals, 2002-04 

Number of separations by year 
Cardiac disease separations 

2002 2003 2004 
Separations with 1 procedure 29 23 26 
Separations with 2 procedures 143 206 248 
Separations with 3 procedures 1 4 6 
Separations with 4 procedures 1 3 4 
Total number of procedures 322 459 556 
Total number of separations with at least one procedure 174 236 284 
Total number of separations 1,585 1,513 1,681 
Proportion with at least one procedure 11.0% 15.6% 16.9% 
Source:  NT DHCS 
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Almost all of the procedures fell into three groups (Table 5.2). 
• The most frequent were coronary angiography, invariably undertaken with ventriculography 

(described as ‘examination procedures on ventricles’); 
• insertion of cardiac pacemakers and related adjustment, replacement or removal procedures; 

and 
• insertion of defibrillators and related adjustment, replacement or removal procedures. 
 
It should be noted that Tables 5.1 and 5.2 are based on public hospital separation data only. 
 
Table 5.2: Cardiac procedures undertaken for NT public hospital inpatients, based on 

hospital separation data only, 2002-04  

Procedures 2002 2003 2004

Heart  

Examination procedures on ventricle* 142 195 228
Drainage of heart 2 2 3
Insertion of temporary transvenous electrode for pacemaker 3 1 2
Insertion of permanent transvenous electrode for pacemaker 2 17 26
Insertion of single chamber pacemaker 2 4 10
Insertion of dual chamber pacemaker 5 13 13
Insertion of other pacemaker 2 3 4
Insertion of automated defibrillator patches, electrodes or 
generator 

4 9 14

Adjustment or removal of electrode leads for pacemaker 1 4
Adjustment, replacement or removal of automated defibrillator 
equipment 

 1

Other application, insertion or removal procedure on heart 1 1 6
Coronary arteries  

Cardiac catheterisation  1
Coronary angiography* 159 212 242

Aorta  
Application, insertion or removal procedures on aorta 1 2

Total 322 459 556

Source:  NT DHCS 
*It is likely that most patients underwent coronary angiography and ventriculography as a combined 
procedure 
 
NT Cardiac also supplied data on the procedures undertaken by the cardiologists in the NT.  
These data covered not only procedures on insured and uninsured RDH inpatients, but also 
what were described as ‘elective’ procedures, i.e. procedures on patients who were not public 
hospital inpatients.  Presumably these patients were either inpatients of Darwin Private Hospital, 
or presented direct to the cardiology unit for their procedures  A comparison of the NT Cardiac 
data in Table 5.3 and the hospital separation data presented in Tables 5.1 and 5.2 suggests 
that the ‘elective’ procedures were not included in the hospital separation data supplied by the 
NT DHCS.  
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In the most recent complete reporting period (the 2004-05 financial year), NT Cardiac carried 
out a total of 678 angiography procedures, most of which included ventriculography.  Just over 
half of these were on inpatients, while the remainder were elective procedures.  Five hundred 
procedures (almost three-quarters of the total) were on uninsured patients.  A greater 
proportion of insured than uninsured patients underwent angiography electively (Table 5.3).  
The number of angiography procedures performed by NT Cardiac on uninsured RDH inpatients 
(284) far exceeded the maximum number (75) stipulated in the contract between RDH and NT 
Cardiac, as described in section 3.5.  
 
Table 5.3: Cardiac angiography procedures undertaken by NT Cardiac, 1 July 2004 to 30 

June 2005 

Patient status 
Uninsured 

(‘public’) patients
Insured

(‘private’) patients
Total 

Procedures on inpatients 284 67 351 

Elective procedures 216 111 327 

Total 500 178 678 
Source:  NT Cardiac Services Pty Ltd 
 
NT Cardiac recorded the subsequent management of the patients undergoing angiography 
and/or ventriculograpy.  Of the 678 procedures, only 7.7 percent revealed normal coronary 
arteries and cardiac structure.  Just over half of the procedures revealed abnormalities that were 
treated medically.  A total of 285 procedures (42.0 percent) were followed by a surgical 
intervention performed interstate.  Coronary revascularisation was the most common 
intervention, but more than one-tenth of the interventions involved cardiac valve repairs or 
replacements.  Figure 5.1 tracks the management of the 678 patients.   
 
Figure 5.1: Subsequent management of patients undergoing angiography performed by NT 

Cardiac cardiologists, I July 2004 – 30 June 2005 

 
(PTCA:  percutaneous transluminal coronary angiography; CABG: coronary artery bypass graft) 
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The fact that the rate of normal coronary angiograms was less than eight percent is remarkable.  
Experience indicates that the rate of normal angiograms at a major Australian metropolitan 
teaching hospital would be expected to be 20-30 percent.  The low rate of normal angiograms 
in Darwin suggests that the cardiologists are faced with a high incidence and prevalence of 
coronary artery pathology and that they are skilled in selecting high-risk patients who need 
investigation.  Importantly, it implies that there is a significant burden of coronary artery 
disease that does not receive treatment, i.e. an unmet need.  Anecdotally, the existence of an 
unmet need for coronary interventions accords with the observations of NT clinicians.  
 
NT Cardiac supplied data on the incidence of complications associated with coronary 
angiography.  There were nine complications associated with the 678 procedures in 2004-05, a 
complication rate of 1.3 percent.  The complications were described as follows: 
• Allergic reaction to dye 
• Acute pulmonary oedema (in two procedures) 
• Bradycardia (unspecified) 
• Bradycardia (heart block, Mobitz Type 2) 
• False aneurysm 
• ‘Occluded brachial – fasciotomy’ 
• Retroperitoneal bleed 
• Stroke. 
 
As described in section 3.5, NT Cardiac supplies a range of specialist cardiology services, not 
only in Darwin but also on an outreach basis in Katherine, Gove and Groote Eylandt.  Table 5.4 
provides an indication of the scope and extent of these services over the three financial years 
2002-03 to 2004-05.  It shows substantial year-to-year variation but no clear overall pattern 
of growth.  On average, the cardiologist saw about 15 new clinic patients and reviewed about 
57 clinic patients each week, and NT Cardiac performed about 70 echocardiograms each week. 
 
Table 5.4: Cardiology services (other than angiography/ventriculography and intra-aortic 

balloon catheterisation) undertaken by NT Cardiac in financial years 2002-03 to 
2004-05  

Cardiology services Year 2002-03 Year 2003-04 Year 2004-05

New consultations 793 797 770
Review consultations 2,520 3,019 3,111
Electrocardiograms 1,659 1,841 1,509
Holter monitoring 513 662 645
Loop recorders 11 8 16
Stress tests 769 592 869
Pacemakers 172 211 257
Tilt-table tests 9 9 6
Echocardiograms 3,349 4,043 3,583
Ambulatory blood pressure monitoring 75 89 166
Source:  NT Cardiac Pty Limited 
 
NT Cardiac also provided some data on intra-aortic balloon catheterisation.  A total of eight 
patients received intra-aortic balloon catheterisation in the 2004 calendar year.
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5.4 Interstate transfers 
 
Patients were transferred interstate for the management of complex cardiac problems and/or 
procedures that could not be undertaken in the NT.  Over the three years 2001-02 to 2003-04, 
there were 1,350 transfers that involved interventional cardiology and cardiac surgery 
procedures.  Four-fifths of these transfers were to South Australia (i.e. Adelaide), and most of 
the remainder were to Victoria, Queensland and NSW (Table 5.5).     
 
Table 5.5: Interstate transfers from the NT for selected cardiac procedures by State and 

Territory to which patients were transferred, 2001-02 to 2003-04 

Financial year 
2001-02 2002-03 2003-04 

Total 
2001-02 to 2002-03

State or 
Territory 

Number Percent Number Percent Number Percent Number Percent
South 
Australia 

333 85.2 344 76.3 401 78.9 1,078 79.9

Victoria 14 3.6 44 9.8 32 6.3 90 6.7
Queensland 20 5.1 22 4.9 32 6.3 74 5.5
NSW 15 3.8 22 4.9 30 5.9 67 5.0
Western 
Australia 

9 2.3 18 4.0 11 2.2 38 2.8

ACT 0 0.0 0 0.0 2 0.4 2 0.1
Tasmania 0 0.0 1 0.2 0 0.0 1 0.1
Total 391 100.0 451 100.0 508 100.0 1,350 100.0
Source:  NT DHCS 
 
The main interventional cardiology and cardiac surgery procedures performed during the three 
financial years 2001-02 to 2003-04 are shown in Table 5.6.  They are classified according to 
Australian Refined Diagnosis-Related Groups (AR-DRG) version 4.2 [50].  
 
Over the three years 2001-02 to 2003-04: 
• The single most frequent procedure for which patients were transferred interstate was a 

percutaneous transluminal coronary angioplasty (PTCA).  Over the three years 2001-02 to 
2003-04, the great majority (285, or 91.6 percent) of the 311 interstate transfers for PTCA 
were to South Australia.  Only small numbers were to other States:  12 (3.9 percent) to NSW, 
11 (3.5 percent) to Queensland, two to Western Australia and one to Victoria.   

• The great majority (179, or 91.8 percent) of the 195 interstate transfers for coronary artery 
bypass graft (CABG) were also to South Australia.  Again, only small numbers went to other 
States:  10 (5.1 percent) to NSW, five (2.6 percent) to Queensland, and one to Victoria.   

• The majority (69, or 68.3 percent) of the 101 interstate transfers for valve procedures again 
went to South Australia.  Twenty-four transfers (23.8 percent) went to Victoria.  Twenty of 
the 24 patients transferred to Victoria were children (aged < 15 years), and three were aged 
15-24.  The remaining eight transfers comprised five to Queensland, two to Western 
Australia and one to NSW. 
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Table 5.6: Interstate transfers from the NT for the main interventional cardiology 
(percutaneous and device implantation) procedures and cardiac surgery 
procedures, with AR-DRG codes [50], 2001-02 to 2003-04 

Financial year 
Procedure 

AR-DRG 
code 2001-02 2002-03 2003-04 

Total 
2001-02 to 2003-04

Implantation or replacement of 
AICD* 

F01Z 4 2 2 8

Implantation or replacement of 
pacemaker 

F12Z 
F18Z 

6 6 5 17

Percutaneous transluminal 
coronary angioplasty 

F10Z 
F15Z 
F16Z 

87 111 113 311

Coronary artery bypass 

F05A 
F05B 
F06A 
F06B 

69 58 68 195

Cardiac valve procedures 
F03Z 
F04A 
F04B 

20 47 34 101

Percutaneous cardiac 
investigations and/or 
interventions 

F09Z 
F19Z 
F41A 
F41B 
F42A 
F42B 

121 117 167 405

*automated implantable cardioverter-defibrillator 
Source:  NT DHCS 
 
Data on patients’ age and Indigenous status were available for 293 of the 311 interstate 
transfers for PTCA.  Of the 311 patients, 38 percent were recorded as Indigenous.  Seventy 
percent of Indigenous patients and 34 percent of non-Indigenous patients were aged <55 
(Table 5.7).   
 
Table 5.7: Interstate transfers from the NT for percutaneous transluminal coronary 

angioplasty, by age, sex and Indigenous status of patients, 2001-02 to 2003-04. 

Indigenous Non-Indigenous Age 
group Males Females Persons Percent Males Females Persons Percent
< 15 yr 0 0 0 0.0 1 0 1 0.6
15-24 0 0 0 0.0 1 0 1 0.6
25-34 6 4 10 8.5 0 1 1 0.6
35-44 20 7 27 22.9 9 2 11 6.3
45-54 23 23 46 39.0 38 8 46 26.3
55-64 14 12 26 22.0 64 11 75 42.9
65-74 5 4 9 7.6 22 7 29 16.6
≥ 75 0 0 0 0.0 7 4 11 6.3
Total 68 50 118 100.0 142 33 175 100.0
Data on Indigenous status were missing for 14 males and one female.  Data on age were missing for three 
individuals.  Source:  Data supplied by NT DHCS.   
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Data on patients’ age and Indigenous status were available for 175 of the 195 interstate 
transfers for CABG.  Of the 195 patients, 39 percent were recorded as Indigenous.  Fifty-seven 
percent of Indigenous patients and 27 percent of non-Indigenous patients were aged <55 
(Table 5.8). 
 
Table 5.8: Interstate transfers from the NT for coronary artery bypass graft, by age, sex and 

Indigenous status of patients, 2001-02 to 2003-04. 

Indigenous Non-Indigenous Age 
group Males Females Persons Percent Males Females Persons Percent
< 15 yr 0 0 0 0.0 0 0 0 0.0
15-24 0 0 0 0.0 0 0 0 0.0
25-34 0 1 1 1.3 0 0 0 0.0
35-44 13 2 15 19.5 4 1 5 5.1
45-54 24 4 28 36.4 18 3 21 21.4
55-64 18 5 23 29.9 28 9 37 37.8
65-74 7 2 9 11.7 21 11 32 32.7
≥ 75 0 1 1 1.3 1 2 3 3.1
Total 62 15 77 100.0 72 26 98 100.0
Data on Indigenous status were missing for 13 males and five females.  Data on age were missing for two 
individuals. 
Source:  Data supplied by NT DHCS 
 
Data on patients’ age and Indigenous status were available for 98 of the 101 interstate 
transfers for cardiac valve procedures.  Of the 101 patients, 70 percent were recorded as 
Indigenous.  Eighty-four percent of Indigenous patients and 47 percent of non-Indigenous 
patients were aged <55 (Table 5.9).  Most of the 22 transfers of children (aged <15 years) were 
to Victoria.  In almost all of the transfers for valve procedures to States other than Victoria, the 
patients were adults 
 
Table 5.9: Interstate transfers from the NT for cardiac valve procedures, by age of patients 

and Indigenous status, 2001-02 to 2003-04.  

Indigenous Non-Indigenous Age 
group Males Females Persons Percent Males Females Persons Percent
<  15 yr 5 8 13 18.6 5 4 9 32.1
15-24 3 6 9 12.9 1 0 1 3.6
25-34 7 11 18 25.7 1 0 1 3.6
35-44 6 6 12 17.1 1 0 1 3.6
45-54 3 4 7 10.0 0 1 1 3.6
55-64 2 3 5 7.1 8 2 10 35.7
65-74 3 3 6 8.6 2 1 3 10.7
≥ 75 0 0 0 0.0 0 2 2 7.1
Total 29 41 70 100.0 18 10 28 100.0
Data on Indigenous status were missing for one male and one female.  Information on age was missing for 
one individual. 
Source:  Data supplied by NT DHCS 
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5.5 Implications 
 
In 2004, 17 percent of NT public hospital separations for cardiac diseases involved a cardiac 
procedure.  The most frequent procedures undertaken on cardiac patients were coronary 
angiography and ventriculography.  Other procedures were much less frequent.  They mostly 
comprised implantation, replacement or adjustment of pacemakers and AICDs. 
 
In the 2004-05 financial year, NT Cardiac carried out a total of 678 angiography procedures, 
most of which included ventriculography.  Five hundred of these procedures were on uninsured 
patients.  Of the 678 procedures, less than eight percent revealed normal coronary arteries and 
cardiac structure.  This is a very low rate of ‘normals’; ‘normal’ rates in typical Australian 
teaching hospital angiography units are 20-30 percent.  The low NT ‘normal’ rate is consistent 
with a high prevalence of ischaemic heart disease and suggests substantial unmet need for 
investigation and treatment.  Of the NT patients with abnormal coronary angiography findings, 
54 percent were treated medically and 46 percent were referred interstate for procedures 
(angioplasty, CABG or valve surgery).  Among the 678 patients undergoing angiography, the 
complication rate was 1.3 percent.  Almost all of the complications would have been amenable 
to local medical management. 
 
NT Cardiac also carried out a range of cardiac investigations, both within the private sector and 
for public-sector inpatients and outpatients of RDH.  The investigations included about 3,500 
echocardiograms each year. 
 
Some 450-500 NT cardiac patients are transferred interstate for treatment each year.  
Angioplasty was the most common single procedure among those treated interstate.  Other 
percutaneous procedures, CABGs and cardiac valve surgery were also frequent.  Adelaide was 
the destination for four-fifths of the patients treated interstate.  Most of the remainder went to 
Melbourne, Sydney or Queensland cities.  Paediatric cardiac surgery referrals were mostly to the 
Royal Children’s Hospital, Melbourne. 
 
These findings depict the limited range of cardiac services provided in the NT; the high 
workload of the NT cardiologists; and the extent of unmet need.  They point to the success and 
value of the arrangement whereby private enterprise delivers interventional services for the 
public sector.    
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6 Projections to 2015 
 

6.1 In this chapter 
 
In Chapter 6, we apply projections of the NT population in 2015 to rates of hospitalisation for 
cardiac diseases, thus estimating hospitalisations for cardiac diseases in 2015. 
 
We also make a range of estimates of current unmet need for cardiac interventions by 
comparing NT procedure rates with procedure rates in other States and the Australian Capital 
Territory. 
 
We use the ratio of hospitalisations for specific cardiac diseases in 2015 versus 2004 as a 
weighting factor to estimate the number of procedures that might be undertaken in 2015, 
allowing coverage for unmet need at 2004 rates.    
 
 

6.2 Population projections 
 
The NT population grew at an average rate of 0.7 percent per annum over the five years to June 
2004 [14]. 
 
The NT DHCS supplied population projections.  These show that, by 2015, the estimated 
resident population of the NT will total 226,257 (Table 6.1).  This assumes a slightly higher 
growth rate than that observed in 1999-2004; if the growth continued at 0.7 percent per 
annum, the estimated resident population would reach only 217,368 by 2015.  The proportions 
of people in older age groups will increase appreciably by 2010, and will be still increasing in 
2015.  Importantly for health services, the number of people aged ≥ 55 will grow from an 
estimated figure of 25,143 in 2005 to 37,100 in 2015 – an increase of almost 48 percent.  Over 
the same period, the number of people aged ≥ 65 will grow from 8,762 to 15,025 – an increase 
of more than 71 percent.  The gender imbalance will persist, with approximately 108 males for 
every 100 females in 2015, and there will be relatively high proportions of older males. 
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Table 6.1: Population projections by age, NT, 2006-2015 

2005 2010 2015 
Age Sex 

Number Percent Number Percent Number Percent
Males 26,444  26,395 26,542 
Females 24,677  24,811 25,009 

<  15 

Persons 51,121  25.2 51,206 23.9 51,551 22.8
Males 16,176  17,017 17,561 
Females  14,825  15,415 15,855 

15-24 

Persons 31,001  15.3 32,432 15.1 33,416 14.8
Males 18,120  18,724 20,020 
Females 17,166  17,283 18,387 

25-34 

Persons 35,286  17.4 36,007 16.8 38,407 17.0
Males 17,168  17,553 17,859 
Females 16,021  16,899 17,021 

35-44 

Persons  33,189  16.4 34,452 16.0 34,880 15.4
Males 14,044  15,128 15,842 
Females 12,952  14,211 15,061 

45-54 

Persons 26,996  13.3 29,339 13.7 30,903 13.7
Males 9,086  10,640 11,516 
Females 7,295  9,254 10,557 

55-64 

Persons 16,381  8.1 19,894 9.3 22,073 9.8
Males 3,381  4,571 5,981 
Females 2,582  3,590 5,039 

65-74 

Persons  5,963  2.9 8,161 3.8 11,020 4.9
Males 1,356  1,545 2,025 
Females 1,443  1,639 1,982 

≥ 75 

Persons 2,799  1.4 3,184 1.5 4,007 1.8
Males 105,775 111,573 117,346 
Females 96,961 103,102 108,911 

Total 

Persons  202,736 100.0 214,675 100.0 226,257 100.0
Source:  NT DHCS 
 

6.3 Projected hospitalisation for cardiac diseases 
 
In order to obtain an indication of the frequency of cardiac diseases in 2015, we applied the 
projected age-stratified population in 2015, as given in Table 6.1, to the age-specific 
separation rates for each cardiac disease, as given in Chapter 4.  These calculations produced 
estimates of the projected number of separations for each disease in 2015.  The calculations 
assume that the age-specific rates of hospitalisation for each cardiac disease will not change 
between 2004 and 2015, and that the main factors affecting the numbers of separations are the 
size and age distribution of the population.   
 
These assumptions are not necessarily robust.  For example, it is likely that, given the high 
frequency and severity of cardiac disease risk factors in the NT, especially in the Indigenous 
population, age-specific rates of cardiac diseases will tend to increase and hence age-specific 
rates of hospitalisation will tend to increase.  In the future, this tendency may be at least 
partially offset by preventive programs that reduce risk factor levels, and by changes in clinical 
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management that reduce the need for hospitalisation.  It is impossible to estimate the 
combined effect of demographic changes, risk factor profiles, prevention and patterns of 
clinical care on the occurrence of cardiac diseases, as such estimates would rely on too many 
assumptions.  For the purpose of projections, the only reliable determinants of future 
separations are the 2004 age-specific separation rates, which are known, and the population 
projections, which have been supplied by the DHCS.  We have therefore based our estimates on 
these parameters.  Over a ten-year period, risk factor changes and changes in clinical 
management are likely to have a much smaller effect than demographic changes on the 
occurrence of cardiac diseases.     
 
The results are given in Table 6.2, which shows that the numbers of cases of all cardiac 
diseases will increase between 2004 and 2015.  Because of the ageing of the population, 
described in section 6.1, relative increases will be greatest for those conditions that have a 
higher incidence in older people.  From the service planning perspective, increased numbers of 
patients with ischaemic heart disease, arrhythmias and conduction disorders will create a 
substantially increased need and demand for coronary revascularisation procedures and 
electrophysiology services, including the implantation of pacemakers and defibrillators.      
 
The data given in Table 6.2 do not take account of any unmet need for hospitalisation.  The 
question of unmet need is examined in section 6.3. 
 
Table 6.2: Reported numbers of separations of patients with cardiac diseases from NT 

public hospitals, 2004, and projected numbers, 2015 

Diagnosis 
Reported separations

2004
Projected separations 

2015 
Percent 

increase

Ischaemic heart disease 859 1,164 35.5
Cardiac arrhythmias 569 803 41.1
Conduction disorders 86 120 39.5
Heart failure 439 594 35.3
Cardiomyopathy 90 112 24.4
Acute rheumatic fever 25 26 4.0
Chronic rheumatic heart 
disease 

162 200 23.4

Endocarditis 29 34 17.2
Non-rheumatic valvular 
disease 

56 81 44.6

Source of reported separations:  NT DHCS 
 
As Table 6.2 shows, ischaemic heart disease is and will remain the most common diagnosis 
recorded in hospitalisation for cardiac diseases.  Table 6.3 projects the age breakdown of 
ischaemic heart disease separations to 2015.  Overall, the projected relative increase in 
ischaemic heart disease separations will rise with age up to the 65-74 year age group.    
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Table 6.3: Reported numbers of separations of patients with ischaemic heart disease from 
NT public hospitals, 2004, and projected numbers, 2015, by age 

Reported separations, 2004 Projected separations, 2015 Age group (yr) 
Number Percent Number Percent 

Percentage 
increase

<  15 0 0.0 0 0.0 0.0
15-24 1 0.1 1 0.1 0.0
25-34 43 5.0 47 4.0 9.3
35-44 116 13.5 124 10.7 6.9
45-54 235 27.4 275 23.6 17.0
55-64 210 24.4 297 25.5 41.4
65-74 144 16.8 273 23.5 89.6
≥ 75 110 12.8 147 12.6 33.6
Total 859 100.0 1,164 100.0 
Source of reported separations:  NT DHCS 
 

6.4 Unmet need 
 
Several factors point to the existence of a large unmet need for cardiac services in the NT, 
particularly in Indigenous communities.  These include the following. 
 
• High known incidence and/or prevalence rates of coronary heart disease, rheumatic heart 

disease and other conditions. 
• High frequency and severity of risk factors, notably smoking, obesity, poor diet and 

sedentary lifestyle. 
• High incidence and prevalence of conditions that predispose to cardiac disease, notably type 

2 diabetes and renal failure. 
• The observation that patients frequently present with severe disease. 
• Low rates of normal findings in coronary angiography. 
• Low rates of procedures such as coronary angioplasty (performed interstate on NT 

residents). 
• Reports of long waiting times for patients to see cardiologists in some centres. 
• Well-documented geographic, socio-demographic and service delivery factors that impede 

access to community-based and hospital services for acute and chronic care. 
• Well-known social and cultural factors that militate against appropriate and timely utilisation 

of services by many communities. 
 
Estimation of the extent of unmet need is obviously important in planning for the development 
of cardiac services.  However, there is no established method for estimating unmet need for 
health and medical services in a population.  While it is possible, in theory, to model unmet 
need from data on risk, health service activity and outcomes, such modelling would depend on 
assumptions that themselves rely on little more than guesswork.    
 
A simpler way of estimating unmet need is to examine variations in selected cardiac procedure 
rates within the NT and between the NT and other States and Territories.   
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In comparing the NT with other States and Territories to assess unmet need, we have used 
crude rates of separations for particular procedures rather than age-adjusted rates.  The NT 
population has a younger age distribution than the rest of Australia.  Cardiac disease and 
cardiac procedure rates for NT residents also show younger age distributions than those for 
residents of the rest of Australia.  Simply adjusting for age would therefore be inappropriate. 
 
The crude rate of separations for CABG in 2003-04 varied considerably among the States and 
Territories.  The rate for NT residents (59.4 per 100,000) was almost 30 percent lower than that 
for residents of the rest of Australia (76.7 per 100,000).  It was, however, higher than that for 
residents of Western Australia and the ACT (Table 6.4).   
 
The crude rate of separations for coronary angioplasty also varied considerably among the 
States and Territories.  The rate for NT residents (75.5 per 100,000) was less than half that for 
residents of the rest of Australia (155.2 per 100,000), and was the lowest of all States and 
Territories (Table 6.4).  
 
The combined crude rate of CABG and coronary angioplasty for NT residents (134.9 per 
100,000) was also substantially less than that for the rest of Australia (232.0 per 100,000), and 
was also the lowest of all States and Territories (Table 6.4). 
 
Table 6.4: Hospital separations for CABG and coronary angioplasty by State and Territory, 

2003-04.  

Separations for CABG, 
2003-04 

Separations for coronary 
angioplasty, 2003-04 

State or 
Territory of 
residence 

Estimated 
population, 
31.12.2003 Number Crude rate+ Number Crude rate+  

Both 
procedures:
crude rate+ 

Northern 
Territory 

198,700 118 59.4 150 75.5 134.9

Rest of 
Australia* 

19,810,000 15,203 76.7 30,756 155.3 232.0

NSW 6,718,300 5,574 83.0 11,309 168.3 251.3
Victoria 4,948,000 3,982 80.5 8,796 177.8 258.2
Queensland 3,840,100 3,083 80.3 4,537 118.1 198.4
Western 
Australia 

1,969,000 873 44.3 2,774 140.9 185.2

South 
Australia 

1,531,400 1,206 78.8 2,277 148.7 227.4

Tasmania 480,000 362 75.4 621 129.4 204.8
Australian 
Capital 
Territory 

322,600 118 36.6 433 134.2 170.8

*Excluding NT 
+Per 100,000 population 
Sources:  Australian Hospital Statistics, 2003-04 (AIHW) and Australian Demographic Statistics (ABS, 
2004). 
 
It is difficult to decide which procedure rates are the ‘right’ rates in relation to need because 
procedure rates are determined by many factors.  Need and the extent of morbidity are just two 
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of those factors.  Others include access to services, physicians’ practices and patients’ 
preferences.  It has been shown that, for some procedures, there is a relationship between 
supply and utilisation, with supply represented either by the number of facilities (in this 
instance, hospitals) or the number of proceduralists (in this instance, cardiologists).  When 
variations in angioplasty and CABG rates are considered, the distributions of cardiologists and 
cardiothoracic surgeons by State and Territory are of interest.  Table 6.5 gives the absolute 
numbers of cardiologists and cardiothoracic surgeons by State and Territory, and the rates per 
100,000 population.  A cardiologist is defined as an internal medicine specialist whose main 
specialty of practice is cardiology, and a cardiothoracic surgeon is defined as a surgeon whose 
main specialty of practice is cardiothoracic surgery. 
 
Table 6.5: Number of cardiologists and cardiothoracic surgeons by State and Territory, 

2003 

State or 
Territory 

Number of 
cardiologists 

Cardiologists 
per 

100,000* 

Number of 
cardiothoracic 

surgeons 

Cardiothoracic 
surgeons per 

100,000* 

Number of 
cardiologists and 

cardiothoracic 
surgeons  

Cardiologists 
and 

cardiothoracic 
surgeons per 

100,000* 

NT 1 0.5 0 0.0 1 0.5
Rest of 
Australia 

626 3.2 132 0.7 758 3.8

NSW 242 3.6 36 0.5 278 4.1
Victoria 165 3.3 50 1.0 215 4.3
Queensland 103 2.7 25 0.7 128 3.3
Western 
Australia 

36 1.8 6 0.3 42 2.1

South 
Australia 

56 3.7 12 0.8 68 4.4

Tasmania 15 3.1 n/a n/a n/a n/a
ACT 7 2.2 0 0.0 7 2.2
Australia 
(total) 

627 3.1 132 0.7 759 3.8

*Per 100,000 population 
Source:  AIHW, Medical Labour Force Survey, 2003 (for numbers of cardiologists and cardiothoracic 
surgeons); NT DHCS (for population denominators) 
 
A comparison of Tables 6.4 and 6.5 shows that States with a high rate of coronary angioplasty 
tend to have a relatively large number of cardiologists per 100,000 population, and vice versa.  
However, this tendency is certainly not consistent.  For example, Queensland has a relatively 
high rate of separations for angioplasty but relatively fewer cardiologists than NSW: 
• angioplasties:  Queensland, 80.3, NSW 76.7 per 100,000;  
• cardiologists:  Queensland, 2.7, NSW 3.6 per 100,000).      
 
It could be argued that, to correct unmet need, procedure rates of NT residents should be 
similar to those of residents of: 
• the rest of Australia;  
• the State with the next highest rate above the NT’s rate; 



 110

• the State with the highest rate; and 
• the States with the modal rate.  
 
We applied these rates to the estimated population of the NT as at 31 December 2003 
(198,700) to obtain rough estimates of the numbers of CABGs and angioplasties that might 
have been performed on NT patients in 2003-04 if there had been a capacity to meet unmet 
need.  We then multiplied these rough estimates by the ratio of the numbers of separations for 
ischaemic heart disease in 2015 (projected in Table 6.3) to 2004 (reported in Table 6.3) to 
obtain (again) rough estimates of the projected numbers of CABGs and angioplasties that might 
be done on NT patients in 2015, allowing for both unmet need and population growth 
(projected in Table 6.1).  The results of these calculations are given in Table 6.6.   
 
Table 6.6: Rough estimates of projected numbers of CABGs and angioplasties for NT 

patients in 2015, taking account of population projections and rough estimates 
of unmet need 

Coronary artery bypass graft Angioplasty Reference for 
estimation of unmet 
need in NT  

Reference 
rate for 

unmet need 
per 100,000 

Estimated 
number of 

CABGs if 
unmet need 
is included 

NT, 2003-04 

Projected  
number of 
CABGs incl 

unmet need, 
NT, 2015 

Reference 
rate for 

unmet need 
per 100,000 

Estimated 
number of 

a’plasties if 
unmet need 
is included 

NT, 2003-04 

Projected 
number of 
a’plasties 

incl unmet 
need, NT, 

2015
Rest of Australia 76.7 152 206 155.3 308 417
State with next 
highest rate above 
NT rate 

75.4 150 203 118.1 235 318

State with highest 
rate 

83.0 165 224 177.8 353 478

States with the modal 
rate 

80.3 160 217 140.9 280 379

 
As Tables 6.4 and 6.6 show, the number of CABGs could be expected to grow from the 
reported 2003-04 figure of 118 to a number between 152 and 165 in 2015 – an increase of 
between 29 and 40 percent for low and high projections respectively.  The number of 
angioplasties could be expected to grow from the reported figure of 150 to a number between 
318 and 478 – an increase of between 112 and 219 percent for low and high projections 
respectively.  
   
Data supplied by the NT DHCS on interstate transfers showed that 44.0 percent of patients 
referred interstate for CABG were Indigenous, and 40.3 percent of patients referred interstate 
for coronary angioplasty were Indigenous.  Based on these proportions, we estimated that the 
crude rate of separations for CABG among Indigenous NT residents was 90.3 per 100,000 – a 
high figure.  The crude rate of separations for CABG among non-Indigenous NT residents was 
low (46.8 per 100,000).  The crude rate of coronary angioplasty among Indigenous NT 
residents was also low (104.2 per 100,000) compared with the rest of Australia, but higher than 
the rate among non-Indigenous NT residents (63.8 per 100,000) (Table 6.7). 
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Table 6.7: Hospital separations for CABG and coronary angioplasty by Indigenous status, NT 
residents, 2003-04. 

Separations for CABG, 
2003-04

Separations for coronary 
angioplasty, 2003-04 

Both 
procedures 

Group,  
NT residents 

Estimated 
population, 
31.12.2003 Number Crude rate

per 100,000 

Number Crude rate 
per 100,000  

Crude rate 
per 100,000 

Indigenous 57,600 52 90.3 60 104.2 194.4

Non-Indigenous 141,100 66 46.8 90 63.8 45.2

Total 198,700 118 59.4 150 75.5 134.9

 

6.5 Implications for the cardiac services plan 
 
The population of the NT is projected to grow from just under 203,000 (estimated) in 2005 to 
just over 226,000 in 2015.  Although numbers will increase in all age groups, the proportion of 
the population aged < 45 years is projected to decrease, while the proportion aged 45-plus will 
increase.  The greatest rate of increase is projected to be in the 65-74 year age group.  Thus, 
the cardiac services plan should provide for an ageing population which will inevitably seek 
interventional cardiac services. 
 
Projections of the numbers of cardiac disease hospitalisations in 2015, estimated by applying 
age-stratified population projections to 2004 age-specific hospitalisation frequencies, suggest 
that the number of:  
• ischaemic heart disease and heart failure hospitalisations will increase by more than one-

third; 
• hospitalisations for cardiac arrhythmias, conduction disorders and non-rheumatic valvular 

disease will increase by two-fifths;  and 
• chronic rheumatic heart disease hospitalisations will increase by one-fifth.   
There will be little change in the number of hospitalisations for acute rheumatic fever.  The 
greatest increase in ischaemic heart disease hospitalisations will occur in the 65-74 year age 
group – an increase of almost 90 percent.   
 
Rates of coronary angioplasty and CABG vary greatly among the States and the Australian 
Capital Territory.  These rates are mostly substantially higher than the corresponding NT rates, 
and provide a basis for estimating unmet need for interventional cardiac services in the NT.   
 
Calculations combining the correction of unmet need and the effects of population growth 
suggest that the number of CABGs could be expected to grow from the reported 2003-04 
figure of 118 to a number between 152 and 165 in 2015 – an increase of between 29 and 40 
percent for low and high projections respectively.  The number of angioplasties could be 
expected to grow from the reported figure of 150 to a number between 318 and 478 – an 
increase of between 112 and 219 percent for low and high projections respectively.  These 
figures support arguments to establish interventional cardiac services in the NT. 



 112

7 Costs of interventional cardiac services 
 

7.1 In this chapter 
 
In Chapter 7, we estimate the costs of delivering an expanded range of interventional cardiac 
services in Darwin.  We also estimate the projected costs of providing these services for the NT 
population, taking account of the current rate of unmet need and projected population growth.  
We then compare the costs of delivering the services in Darwin with the costs of sending 
patients interstate, as is the current arrangement. 
 
In addition, we assess the potential for Darwin-based interventional cardiac services to be 
offered to residents of the northern part of Western Australia.    
 
 

7.2 Preamble 
 
In the proposed cardiac services plan that we present at the beginning of this report, we 
suggested that the NT Government has three broad options for the introduction of new 
interventional cardiac services in the NT.   
 
• The first is to develop the services within the public sector, establishing a cardiac catheter 

laboratory, electrophysiology laboratory and cardio-thoracic surgery facilities within RDH. 
• The second is to encourage private-sector service providers to develop and run the services 

as a fully private enterprise, possibly within Darwin Private Hospital. 
• The third is to establish partnerships with one or more external providers, probably in the 

private sector.  The NT Government would contract with one or more private-external service 
providers to deliver specified services and supply the infrastructure needed for those 
services.  The contract would include a payment schedule for services to uninsured (‘public’) 
patients, while the service provider would bill insured (‘private’) patients directly, in 
accordance with the fees listed in the Medical Benefits Schedule [10]. 

 
We examined the strengths and weaknesses of each of these options, and concluded that the 
third option was most likely to lead to the development of sustainable services, to be 
compatible with current models of service delivery in the NT, and to offer the NT Government 
advantages with respect to the sharing of costs and risks.   
 
The cost estimates given in this chapter are based on the assumption that the NT Government 
will contract with external providers to deliver interventional services.  These will be in Darwin, 
at least in the foreseeable future.  The external providers could come from the private sector, 
the non-profit sector, the public sector of a jurisdiction other than the NT, or a combination of 
these. 
 
Our cost estimates concentrate on cardiac interventions conducted by teams led by 
cardiologists and cardiothoracic surgeons.  We have not attempted to estimate the costs of the 
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numerous policy initiatives covered in the recommendations of the cardiac services plan that we 
propose, for three reasons.  First, the costs of many of these policy initiatives could be 
absorbed with existing resources.  Second, many of the initiatives are not confined to cardiac 
services, and will have direct beneficial effects and flow-on effects for many other aspects of 
health service delivery and outcomes.  Third, if supported, the initiatives can be implemented in 
an incremental fashion, at a rate determined by the availability of resources.  
 
The highest-cost items other than the development of interventional cardiac services are likely 
to be: 
• Remuneration for a Territory-wide Coordinator of Cardiac Services. 
• Initiatives to strengthen the health-care workforce, particularly in community-based 

services. 
• Educational programs to promote high-quality community-based service delivery. 
• Provision of equipment for community-based services.      
 
The upgrading of specialist outreach services could also be a costly initiative.  However, the 
cost of these services will be determined by the Australian Government’s decision on the 
provision of support for specialist outreach services after June 2008, when the current MSOAP 
ends.  
 
 

7.3 Cost estimates for cardiac interventions 
 
 

7.3.1 Principles of cost estimates 
 
Our aim was to estimate the demand for interventional cardiac services in the NT and the total 
annual cost of providing those services.  We confined our analysis of costs to the five 
interventions that appeared in the most recent NT data on interstate transfers: angiography, 
angioplasty, electrophysiology, CABG, cardiac valve repair and replacement (see section 5.3, 
Table 5.7).   
 
Establishing and maintaining a viable, high-quality cardiac services capacity requires a 
minimum level of procedural activity to ensure that staff maintain their expertise.  In addition, 
an adequate volume of procedures is essential for education and training purposes, which are 
vital for sustaining a service in the long term.  The service must also have sufficient 
professional and financial rewards to attract and retain experienced clinicians and scientific and 
technical staff.  The cost estimates are based on these two premises. 
 
 

7.3.2 The scope of the cost estimates in this report 
 
As described in section 7.1, costs have been estimated from the perspective of a health funder 
wishing to contract clinicians to provide interventional cardiac services in the NT.  The price of 
medical services, always the largest component of total health care costs, has been based on 
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market prices.  Establishing market prices is difficult because they vary across Australia.  Price 
is influenced by supply, the level of competition and consumer demand, amongst other factors.  
The prices used in this study are mostly midpoint estimates of private cardiologist, nursing and 
anaesthetic services in a capital city.  
 
The relative efficiency of interventional cardiac services depends on achieving the right 
combination of specialty services, patient throughput, support services (including intensive care 
and allied health), pre-admission clinics, good use of specialist equipment and physical 
facilities and an ongoing commitment to training and education of all staff involved in the care 
of cardiac patients.  Given the relatively high set costs of such services, the return on 
investment requires a long-term commitment to funding, both in utilising facilities and 
maintaining an expert professional team. 
 
One factor that greatly affects costs is the case-mix of patients.  A sicker patient population 
with more comorbidities will increase length of stay in hospital and place greater demands on 
intensive care and allied health services.  Where possible the cost estimates incorporate 
existing patterns of procedural complications for NT patients who have been transferred 
interstate for cardiac procedures. 
 
 

7.3.3 The cost model 
 
The cost model consists of two components.  The first is an estimate of demand for angiogram, 
angioplasty, electrophysiology services, CABG and cardiac value replacement surgery in the NT.  
The second is an estimate of the price of each service.  
 
The demand for interventional cardiology services is based on current need and likely unmet 
need.  Current need can be estimated by the number of patients who are transferred interstate 
from the NT for cardiac services.  Unmet need is by nature more difficult to estimate, as 
discussed in section 6.3.  For this reason, a range of estimates is provided, encompassing the 
cost implications of varying levels of unmet need and hence total demand for interventional 
cardiac services.    
 
The cost estimates are based on the standard methods for costing in economic evaluation [51].  
Costing involves three steps: first, identifying all the resources consumed in delivering a 
service; second, measuring (counting) the resources consumed; and third, attaching a prive 
(value) to the resources consumed.  In economics, the notion of cost goes beyond financial 
expenditure.  It is the opportunity cost of resources (the benefits forgone in the next best use 
of those resources) that matters.  In our estimates, an opportunity cost has been imputed on 
the physical facilities and equipment that would be required to establish a viable interventional 
cardiac program.  The cost estimates do not include an estimate of the opportunity cost of a 
basic operating theatre but do include the additional costs of setting up the operating theatre 
with the equipment necessary for cardiac services.  The operating theatre estimates assume 
that the basic surgical infrastructure will be provided in the course of developing the new major 
trauma centre at RDH.  
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7.3.4 Identifying and measuring the resources consumed in cardiac services 
 
Resources can be grouped into those related to the setting up of services (physical buildings, 
equipment and other capital expenditure), medical and other staff costs, consumables, devices 
(including prostheses) and hospital bed day costs (post-procedure, by level of patient 
dependency).  Estimates of the resources consumed within each category for each type of 
cardiac procedure were based on several sources.  Hospital length of stay was based on AR-
DRG version 4.2 public hospital cost weight estimates.  The number and types of personnel 
required for a cardiac team was based on advice obtained by Ms Gail Carmody, Business 
Manager for the Mater Group in Sydney, and on expert cardiologist opinion.  
 
 
Valuing resources consumed in cardiac services 
 
Prices are based on the best estimate of market price for medical services, equipment, 
devices/prostheses and other hospital bed day costs.  
 
Buildings and equipment 
An equivalent annual cost (EAC) was calculated for all buildings and equipment.  The EAC 
incorporates both the depreciation and opportunity cost aspects of the capital cost.  A working 
life is estimated for all buildings and equipment upon which an EAC is calculated.  The EAC is 
then divided by the number of annual procedures to estimate a building and equipment cost 
per procedure. 
 
Medical and related personnel 
A market price was estimated for medical and other personnel.  The cost of a procedural 
cardiologist was based on the Medical Benefits Schedule fee.  It was assumed that a viable 
cardiac surgery unit would require two Visiting Medical Officer (VMO) cardiologists who might 
provide services on a ‘fly-in, fly-out’ basis, possibly alternating in their trips to the NT, and one 
staff specialist cardiologist based in the NT to provide ongoing care and support for patients.  
 
Devices and prostheses  
There is considerable variation in the price of devices such as pacemakers, and prostheses such 
as cardiac stents, depending on whether the purchaser is in the public or the private sector, and 
on the volume of the devices and prostheses purchased.  For example, the price of a non-drug-
eluting stent for angioplasty procedures done in a large-volume public-sector health service is 
of the order of $500, but the price of the identical stent to a private health insurer could be as 
much as $1,500.  Corresponding figures for a drug-eluting stent range from $2,400 to $3,750.  
Until purchasing negotiations with suppliers are begun, it is not clear what the NT Government 
would have to pay for cardiac devices and prostheses.  We have therefore included price ranges 
where possible, or used low to mid-range estimates for a purchaser of cardiac devices and 
prostheses in the private sector. 
 
Consumables 
A market price has been used for all consumable items.  We have allowed for a loading due to 
the need to transport materials to Darwin. 
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7.4 Angiography and angioplasty 
 

7.4.1 Unit cost of angiography and angioplasty 
 
The costs of angiography and angioplasty are based on setting up a catheter laboratory that 
performs a minimum of 1,000 procedures per annum.  The catheter laboratory would be used 
for other cardiac catheterisation procedures other than angiography and angioplasty, e.g. 
catheterisation of the left or right heart (ventriculography), percutaneous balloon valvuloplasty, 
and percutaneous closure of an atrial or ventricular septal defect.  Thus, the building and 
equipment components of procedure costs assume that the laboratory will perform 1,000 
procedures each year.  
 
It is assumed that each patient undergoing a non-emergency procedure will undergo pre-
admission assessment.  The unit cost of angioplasty and stenting is affected by the number of 
stents inserted and whether the stent is drug-eluting or not.  Details of the cost per patient of 
an angiogram are given in Tables 7.1, 7.2 and 7.3, and details of the costs of different types of 
angioplasty per patient, under varying clinical situations, are given in Tables 7.4 and 7.5. 
 
Table 7.1: Set-up costs and equivalent annual cost for a cardiac catheter laboratory. 

Item Total cost Equivalent annual cost at 5 percent 
Laboratory with lead lining $2,000,000 $135,648 
Equipment 1,500,000 235,884 
Total set-up cost 3,500,000 371,532 
 
From the costs given in Table 7.1, the set-up cost per procedure is $371.53.  The working life 
of the equipment is as follows:  balloon pump, five years; laboratory with lead lining, 10 years. 
 
Table 7.2: Pre-procedure assessment costs for angiography or angioplasty, per patient   

Item Cost 
Pathology $200.00 
Radiology 80.00 
ECG 60.00 
Registered nurse – for patient education 36.00 
Total per patient $376.00 
 
For some patients undergoing angiography without stenting, the procedure may be done on an 
outpatient basis.  Professional fees for those who undergo angiography on an outpatient basis 
will be billed to Medicare, so there will be no cost to the NT Government for professional fees 
for these cases (there will still be a cost for the use of facilities, consumables and 
infrastructure).  For some patients undergoing outpatient angiography, a decision is made 
during the angiography to proceed to angioplasty and stenting.  The professional fees for such 
patients may be billed as outpatients for the angiography, but as admitted patients for the 
angioplasty.  In Table 7.3 we assume that all angiography procedures will be done on an 
inpatient basis.  The Table therefore reflects the maximum cost to the NT Government.  The 
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cost of angiography would obviously be reduced if a significant proportion of patients were 
treated on an outpatient basis. 

Table 7.3: Procedure cost of an angiogram, per procedure 

Item Number of units Unit price Cost 
Cardiologist 1 $941.00 $941.00 
Registered nurse (scrub nurse) 2 46.00 92.00 
Radiographer 1 36.00 36.00 
Disposables 1 set 500.00 500.00 
Four-hour hospital stay 1 400.00 400.00 
Total per patient $1,969.00 
 
From Tables 7.1, 7.2 and 7.3, the total cost of an angiogram per procedure is $2,716.53. 
 
The cost of angioplasty depends upon the nature of the procedure: 
• balloon angioplasty or stenting;  
• if stenting is performed, the number of stents used; 
• whether non-coated or drug-eluting stents are used; and  
• whether there are comorbidities and complications.   
 
Based on the experience of a large existing coronary angioplasty service, we assume that, 
where stenting is performed, an average of 1.5 stents are inserted per procedure. 
 
Costs of personnel and materials are given in Table 7.4. 
 
Table 7.4: Costs of staff and materials for angioplasty, per procedure  

 Item Number of 
units

Unit price Cost 

Cardiologist 1 $1,346 $1,346 
Registered nurse (scrub nurse) 2 46 92 
Radiographer 1 36 36 
Disposable catheter, wires, balloons, linen drapes, 
drugs, cannulas,  and other disposables 

1 set 1,500 1,500 

Stay in coronary care unit (CCU) 1 day* 1,000 1,000 
Non-coated stent 1.5** 500 – 1,500 750 - 2,250 
Drug-eluting stent 1.5** 2,400 – 3,750 3,600 -5,625 
* If there are comorbities and complications, two days’ stay is needed; total cost $2,000.00 
**Where stents are inserted, 1.5 stents are used per patient on average 
 
Table 7.5, based on Tables 7.1, 7.2 and 7.4, gives the total cost per procedure for different 
types of angioplasty procedure. 
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Table 7.5: Total costs of different types of angioplasty, per procedure 

Item AR-DRG code Components Item cost Total cost

Balloon angioplasty, no 
stent 

F16Z Laboratory EAC 
Pre-procedure assessment 
Staff 
Disposables 
CCU – I day 

371.53 
376.00 

1,474.00 
1,500.00 
1,000.00 

4,721.53

Angioplasty with 1.5* 
non-coated stents, no 
comorbidities and 
complications 

F15Z Laboratory EAC 
Pre-procedure assessment 
Staff 
Disposables 
CCU – I day 
Stents – 1.5 non-coated** 

371.53 
376.00 

1,474.00 
1,500.00 
1,000.00 
750.00 -  
2,250.00 

5,471.53 to  
6,971.53

Angioplasty with 1.5* 
drug-eluting stents, no 
comorbidities and 
complications 

F15Z Laboratory EAC 
Pre-procedure assessment 
Staff 
Disposables 
CCU – I day 
Stents – 1.5 drug-eluting** 

371.53 
376.00 

1,474.00 
1,500.00 
1,000.00 

3,600.00 -  
5,625.00 

8,321.53 to
10,346.53

Angioplasty with 1.5* 
non-coated stents, 
comorbidities and 
complications present 

F10Z Laboratory EAC 
Pre-procedure assessment 
Staff 
Disposables 
CCU – 2 days 
Stents – 1.5 non-coated** 

371.53 
376.00 

1,474.00 
1,500.00 
2,000.00 
750.00 - 
2,250.00 

6,471.53 to
7,971.53

Angioplasty with 1.5* 
drug-eluting stents, 
comorbidities and 
complications present 

F10Z Laboratory EAC 
Pre-procedure assessment 
Staff 
Disposables 
CCU – 2 days 
Stents – 1.5 drug-eluting** 

371.53 
376.00 

1,474.00 
1,500.00 
2,000.00 

3,600.00 - 
5,625.00 

9,321.53 to
11,346.53

  *As noted above, patients undergoing angioplasty and stenting receive 1.5 stents on average. 
** The costs for stents show ranges as described in section 7.3.   
 
 
From the distribution of AR-DRG codes for the interstate transfers from the NT for angioplasty 
procedures over the period 2001-02 to 2003-04, the following distribution of AR-DRGs could 
be expected if there were 200 procedures per annum: 
 
• F10Z – 19.3 percent, 39 procedures. 
• F15Z – 77.8 percent, 155 procedures. 
• F16Z – 2.9 percent, six procedures. 
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According to expert cardiological advice, drug-eluting stents are indicated in 40 percent of 
patients who receive stents.  Drug-eluting stents are used much more in the private sector than 
the public sector.  In the private sector, drug-eluting stents are used in up to 90 percent of 
patients who receive stents, while the figure in the public sector is about 30 percent.  For our 
cost estimates and cost projections, we assumed that drug-eluting stents would be used in 40 
percent of patients who receive stents.  
 
Again, according to expert cardiological advice, 10-20 percent of angioplasty procedures are 
likely to be done in patients with significant comorbidities or disease complications (procedure-
related complications would account for a fraction of these).  Minor complications of 
angioplasty, such as reactions to the dye used in visualising the coronary circulation, occur 
occasionally.  More significant problems include the performance of an angioplasty in the 
presence of myocardial infarction; a wide range of medical conditions; false aneurysm created 
in the course of the procedure; and the occurrence of acute medical problems such as stroke 
and acute pulmonary oedema.  For our cost estimates and cost projections, we assumed that 
patients would have significant comorbidities or procedure-related complications, in a total of 
20 percent of procedures.  These comorbidities and complications would necessitate a longer 
hospital stay.  This accords with the proportion of angioplasty procedures among NT patients 
that were coded to AR-DRG F10Z (19.3 percent).  Procedural complications would account for a 
small minority of the patients ascribed to AR-DRG F10Z. 
 
Based on these estimates, the distribution of types of angioplasty and their associated costs 
were determined (Table 7.6).  
 
Table 7.6: Estimated costs of 200 angioplasty procedures by AR-DRG, based on the 

distribution of AR-DRG codes in interstate transfers from the NT, 2001-02 to 
2003-04, allowing for the maximum prices of stents 

AR-DRG 
code 
v4.2 

Stent Proportion of 
procedures 

with each 
stent type
(percent)

Number of 
procedures 

Total cost per 
procedure 

Total cost

Non-coated 60.0 23 $7,972 $183,345F10Z 
Drug-eluting 40.0 16 11,347 181,544
Non-coated 60.0 93 6,972 648,352F15Z 
Drug-eluting 40.0 62 10,347 641,485

F16Z None - 6 4,722 28,329
All angioplasty procedures 200 41,360 1,683,055

 
The costs shown in Table 7.6 allow for the maximum prices of stents.  Given the variation in 
prices of stents, the total cost of 200 angioplasty procedures would range from a minimum of 
$1,351,106 to a maximum of $1,683,055. 
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The projections described in Chapter 6 yielded four estimates of the number of angioplasty 
procedures expected to be undertaken in 2015.  The estimates ranged from 318 to 478 
procedures.  Given the assumptions about the distribution of different types of angioplasty and 
different types of stents described above, the estimated gross cost of an angioplasty service in 
2015 would range from $2.15 million to $4.02 million per annum (at 2005 prices) (Table 7.7).  
 
Table 7.7 Estimated costs of angioplasty procedures by AR-DRG, 2015, for maximum stent 

prices 

Low projection – high stent price High projection – high stent price AR-DRG 
code 
V4.2 

Stent 

Number of 
procedures

Total cost Number of 
procedures 

Total cost

Non-coated 37 $294,947 55 $438,434F10Z 
Drug-eluting 25 283,663 38 431,168
Non-coated 148 1,031,786 222 1,547,680F15Z 
Drug-eluting 99 1,024,306 148 1,531,286

F16Z None 10 47,215 14 66,101
Total 318 2,681,918 478 4,014,670

 
The costs shown in Table 7.7 again allow for the maximum prices of stents.  Given the variation 
in prices of stents:  

• The total cost of 318 angioplasty procedures (low projection) would range from 
$2,153,317 (with lowest stent prices) to $2,681,918 (with highest stent prices).  

• The total cost of 478 angioplasty procedures (high projection) would range from 
$3,222,520 to $4,014,670 (with highest stent prices). 

 
We emphasise that the highest stent prices that we encountered may not represent the prices 
that would prevail if and when an angioplasty service is launched in the NT.  These prices 
would, of course, be negotiated at that time.  As shown in Table 7.4, our calculations are based 
on a maximum unit cost of $3,750 for a drug-eluting stent.  During November 2005, we were 
informed that patients could be charged as much as $6,000 for a drug-eluting stent in a 
Sydney private hospital.  In February 2006, we were able to corroborate the price of $3,750 with 
a major Sydney distributor, who indicated that this figure would apply to drug-eluting stents 
supplied to an angioplasty service in any Australian location, including Darwin.  We could not 
corroborate the figure of $6,000, and it may include a loading charged to individual patients, 
rather than the unit cost of the stent itself.     
 
 

7.5 Cardiac surgery 
 
The costs of CABG and valve replacement procedures are based the assumption that an 
operating theatre is available and fully equipped (other than with the specific equipment 
needed for cardiac surgery), and that appropriate intensive care, coronary care and allied health 
support are available.  We have not included set-up costs for these facilities and services in our 
estimates.  
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As described in the cardiac services plan given at the beginning of this report, the development 
of a cardiac surgery service in the NT is based on the assumption that two cardiac surgeons 
would visit Darwin for a few days at a time, and one cardiac surgeon would be based in Darwin.   
 
The unit cost of CABG is estimated for a minimum of 200 procedures per annum, with further 
estimates for 250 and 300 procedures per annum.  The procedures would comprise both 
CABGs and valve surgery – similar facilities are used for both.  CABGs account for about three-
quarters of the procedures.  The costs of each procedure, by resource category, are explained 
below.  
 
Table 7.8: Set-up costs for cardiac surgery, using existing operating theatres 

Item Number of units Unit price Cost 
Perfusion pump 1 $200,000 $200,000 
Instrument set 1 100,000 100,000 
Anaesthetic trolley 1 50,000 50,000 
Balloon pump 2 130,000 260,000 
Total $610,000 
Set-up costs per procedure for:    200 procedures per annum 

250 procedures per annum 
300 procedures per annum 

$12,420 
9,936 
8,280 

 
The perfusion pump, instrument set and anaesthetic trolley have a ten-year working life and 
the EAC for them at five percent amounts to $55,040 per annum.  The balloon pump is 
depreciated over five years and the EAC for it amounts to $65,772 per annum.  The total EAC is 
therefore $120,812 per annum.  The EAC per procedure varies according to the number of 
procedures, as follows: 
 

• 200 procedures per annum $604 
• 250 procedures per annum $483 
• 300 procedures per annum $403 

 
It is assumed that each patient undergoing a non-emergency procedure will undergo pre-
procedure assessment, and blood is cross-matched in case transfusion is needed.  The costs of 
the tests and blood cross-matching are given in Table 7.9.    
 
Table 7.9: Costs of pre-procedure assessment and blood cross-matching for cardiac 

surgery, per procedure   

Item Cost
Pathology $200
Blood bank – type and cross-match blood $170
Radiology 80
ECG 60
Registered nurse – for patient education 36
Total per patient $546
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The staff profile required to run a cardiac surgery services is given in Table 7.10.  The costs 
shown in the Table are total annual remuneration figures. 
 
Table 7.10: Staff profile and costs for cardiac surgery, per annum and per procedure 

Team member Number of 
FTE staff

Remuneration per 
team member

Cost 

Visiting Medical Officers – 2 
cardio-thoracic surgeons  

 1.0 $1,000,000 $1,000,000 

Staff specialist – cardio-thoracic 
surgeon 

1.0 300,000 300,000 

Surgical registrar 1.0 80,000 80,000 
Staff specialist – anaesthetist 1.0 300,000 300,000 
Staff specialist – perfusionist 1.0 300,000 300,000 
Relieving staff specialist – 
anaesthetist/ perfusionist 

0.4 120,000 120,000 

Registered nurse – scrub nurse 1.0 90,000 90,000 
Registered nurse – anaesthetics 1.0 75,000 75,000 
Registered nurse – vein 
preparation 

1.0 70,000 70,000 

Registered nurse – scout nurse 1.0 50,000 50,000 
Cardio-pulmonary technician 1.0 90,000 90,000 
Relieving cardio-pulmonary 
technician 

0.1 90,000 9,000 

Total per annum $2,484,000 
Staff costs per procedure for:       200 procedures per annum 

250 procedures per annum 
300 procedures per annum 

$12,420 
9,936 
8,280 

 
The costs of materials for cardiac surgery, including an average cost for valve prostheses, are 
given in Table 7.11.  
 
Table 7.11: Costs of materials for cardiac surgery, per procedure 

Item Number of units Unit price Cost 
Tubing 1 $800.00 $800.00 
Membrane oxygenator 1 400.00 400.00 
Linen drapes and disposables 1 set 1,000.00 1,000.00 
Total – CABG $2,400.00 
Cardiac valve prosthesis 1 5,000.00 5,000.00 
Total – cardiac valve replacement $7,400.00 
 
Costs of hospitalisation for cardiac surgery vary with the need for additional investigative 
procedures and with the patient’s condition, i.e. the presence or absence of comorbidities and 
complications (Table 7.12). 
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Table 7.12: Costs of hospitalisation per cardiac surgery procedure, by procedure type and 
patient’s condition 

Procedure 
and AR-DRG 

Additional 
invasive 
investigative 
procedure 

Patient’s 
condition – 
comorbidities 
and 
complications 

Need for ICU, 
CCU, cardiac 
ward – days

Item costs Total cost

CABG 
F05A 

Yes Yes ICU – 6.00
CCU – 4.00

Ward – 7.43

$9,000 
4,000 
5,201 

$18,201

CABG 
F05B 

Yes No  ICU – 4.00
CCU – 2.00

Ward – 7.12

$6,000 
2,000 
4,984 

$12,984

CABG 
F06A 

No Yes ICU – 4.00
CCU – 2.00

Ward – 4.97

$6,000 
2,000 
3,479 

$11,479

CABG 
F06B 

No No ICU – 3.00
CCU – 2.00

Ward – 2.32

$4,500 
2,000 
3,479 

$9,979

Valve surgery 
F03Z 

Yes No ICU – 4.00
CCU – 2.00

Ward – 7.12

$6,000 
2,000 
4,984 

$12,984

Valve surgery 
F04A 

No Yes ICU – 4.00
CCU – 2.00

Ward – 4.97

$6,000 
2,000 
3,479 

$11,479

Valve surgery 
F04B 

No No ICU – 3.00
CCU – 2.00

Ward – 2.32

$4,500 
2,000 
3,479 

$9,979

 
We combined the data in Tables 7.8 to 7.12 to estimate the total cost of CABGs and valve 
surgery for each AR-DRG, modelling for different overall levels of utilisation of the surgical 
facilities (200, 250 and 300 procedures per annum) (Table 7.13). 
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Table 7.13: Total cost of coronary artery bypass grafting and valve surgery per procedure, by 
AR-DRG, assuming that facilities would be used for 200, 250 or 300 cardiac 
surgery cases per annum  

Procedure 
and 
AR-DRG 
code 

Additional 
invasive 
procedure 

Patient’s 
condition: 
comorbidities 
and 
complications 

Components Item costs 
(ranges show 
variation for  

200-300  
procedures) 

 

Cost per 
procedure, 

assuming totals of 
200, 250 and 300 

cardiac surgery 
procedures 

CABG 
F05A 

Yes Yes Equipment EAC 
Pre-procedure assessment 
Staff 
Materials 
Hospitalisation 

402.71 - 604.06 
546.10 

8,280 - 12,420.00 
2,400.00 

18,201.00 

200 - $34,171.16
250 - $31,566.35
300 - $29,829.81

CABG 
F05B 

Yes  No Equipment EAC 
Pre-procedure assessment 
Staff 
Materials 
Hospitalisation 

402.71 - 604.06 
546.10 

8,280 - 12,420.00 
2,400.00 

12,984.00 

200 - $28,918.16
250 - $26,349.35
300 - $24,612.81

CABG 
F06A 

No Yes Equipment EAC 
Pre-procedure assessment 
Staff 
Materials 
Hospitalisation 

402.71 - 604.06 
546.10 

8,280 - 12,420.00 
2,400.00 

11,479.00 

200 - $27,449.16
250 - $24,844.35
300 – $23,107.81

CABG 
F06B 

No  No Equipment EAC 
Pre-procedure assessment 
Staff 
Materials 
Hospitalisation 

402.71 - 604.06 
546.10 

8,280 - 12,420.00 
2,400.00 
9,979.00 

200 - $25,949.16
250 - $23,344.35
300 - $21,607.81

Valve 
surgery 
F03Z 

Yes No Equipment EAC 
Pre-procedure assessment 
Staff 
Materials, including 
prosthesis 
Hospitalisation 

402.71 - 604.06 
546.10 

8,280 - 12,420.00 
7,400.00 

 
12,984.00 

200 - $33,954.16
250 - $31,349.35
300 - $29,612.81

Valve 
surgery 
F04A 

No Yes Equipment EAC 
Pre-procedure assessment 
Staff 
Materials, including 
prosthesis 
Hospitalisation 

402.71 - 604.06 
546.10 

8,280 - 12,420.00 
7,400.00 

 
11,479.00 

200 - $32,449.16
250 - $29,844.35
300 - $28,107.81

Valve 
surgery 
F05B 

No No Equipment EAC 
Pre-procedure assessment 
Staff 
Materials, including 
prosthesis 
Hospitalisation 

402.71 - 604.06 
546.10 

8,280 - 12,420.00 
7,400.00 

 
9,979.00 

200 - $30,949.16
250 - $28,344.35
300 - $26,607.81
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Finally, we estimated the total cost of CABGs (Table 7.14) and valve surgery (Table 7.15), using 
the same distributions of AR-DRGs as had occurred over the period 2001-02 to 2003-04, 
providing for 200 CABGs and 50 valve surgery procedures, and allowing for a total of 250 
procedures in the facility. 
 

Table 7.14: Distribution of AR-DRGs for CABGs, NT, 2001-02 to 2003-04; and cost of CABGs 
if 200 CABGs and 50 valve surgery procedures were done (allowing for a total of 
250 cardiac surgery procedures altogether)    

AR-DRG 
Code 

Proportion of 
CABGs, 2001-02 

to 2003-04 
(percent) 

Number of 
procedures 

(for total 200 
procedures)

Cost per 
procedure

Total cost

F05A 7.7 15 $31,566.35 $473,495.25
F05B 8.2 16 26,349.35 421,589.60
F06A 62.1 125 24,844.35 3,105,543.75
F06B 22.1 44 23,344.35 1,027,151.40
Total 100.0 200 $5,027,780.00
 
 
Table 7.15: Distribution of AR-DRGs for valve surgery, NT, 2001-02 to 2003-04; and cost of 

procedures if 200 CABGs and 50 valve surgery procedures were done (allowing 
for a total of 250 cardiac surgery procedures altogether) 

AR-DRG 
code 

Proportion of 
valve surgery 

procedures, 
2001-02 to 

2003-04 
(percent) 

Number of 
procedures 

(for total 200 
procedures)

Cost per 
procedure

Total cost 

F03Z 7.9 4 31,349.35 $125,397.40 
F04A 77.2 39 29,844.35 1,163,929.65 
F04B 14.9 7 28,344.35 198,410.45 
Total 100.0 50 $1,487,737.50 
 
The projections described in Chapter 6 yielded four estimates of the number of CABG 
procedures expected to be undertaken in 2015.  The estimates ranged from 203 to 224 
procedures.  Given the assumptions that we have made about the distribution of different types 
of CABG, the estimated gross cost of performing these CABG procedures in 2015 would range 
from $5.08 million to $5.64 million per annum (Table 7.16).  
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Table 7.16: Estimated costs of CABG procedures by AR-DRG, 2015 

Low estimate High estimate AR-DRG 
code 
V4.2 

Number of 
procedures 

Total cost Number of 
procedures

Total cost 

F05A 16 $505,062 17 $536,628 
F05B 17 447,939 18 474,288 
F06A 125 3,105,544 139 3,453,365 
F06B 45 1,050,496 50 1,167,218 
Total 203 5,109,041 224 5,631,499 

 
It was more difficult to project the numbers of valve surgery procedures that might be 
undertaken for NT residents in 2015, and hence to estimate their costs.  It would be desirable 
for paediatric valve surgery to continue to be done in a major paediatric cardiothoracic unit, 
and the volume of procedures could not under any circumstances support such a unit in Darwin 
in the foreseeable future.  Advances in technology are likely to lead to a greater proportion of 
valve repair procedures being done in the cardiac catheter laboratory rather than with open-
heart surgery.  On the other hand, the current high incidence and prevalence of rheumatic heart 
disease is likely to create a continuing and indeed increasing need for valve surgery.  As 
described in section 5.3, 101 patients were transferred interstate for valve surgery over the 
three years 2001-02 to 2003-04.  Of these, 20 were children.  Thus, an average of 27 adults 
underwent valve surgery each year.   
 
Data given in section 6.2 (Table 6.2) suggest that the numbers of separations for chronic 
rheumatic and non-rheumatic valve disease will increase from 218 in 2004 to 281 in 2015 – an 
increase of 29 percent.  If this rate of increase applies to the number of adults needing valve 
surgery, 35 valve procedures would be undertaken in 2015.  Table 7.17 shows that the gross 
cost of these procedures would be $1.04 million.         
 
Table 7.17: Projected cost of valve surgery in 2015, assuming that the distribution of AR-

DRGs for valve surgery in NT, 2001-02 to 2003-04, remained constant 

AR-DRG 
code 

Proportion of 
valve surgery 

procedures, 
2001-02 to 

2003-04 
(percent) 

Number of 
procedures 

(for total 200 
procedures)

Cost per 
procedure

Total cost 

F03Z 7.9 3 31,349.35 $94,048 
F04A 77.2 27 29,844.35 805,797 
F04B 14.9 5 28,344.35 141,722 
Total 100.0 35 $1,041,567 
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7.6 Electrophysiology 
 
Electrophysiology requires a monitoring system which costs $250,000.  The EAC on this is 
$66,404.90 per annum.  With 500 procedures per annum, the cost would be $132.10 per 
procedure. 
 
The amount of time taken for electrophysiological studies and insertion or implantation of 
devices varies according to the nature of the procedure.  We have therefore estimated staff time 
separately for electrophysiological studies and ablation of arrhythmia circuits (Table 7.18), 
pacemakers (Table 7.19) and AICDs (Table 7.20). 
 
Table 7.18: Staff costs for electrophysiological studies and ablation of arrhythmia circuits 

(atrial or ventricular)  

Item Number of 
units

Unit price Cost 

Cardiologist 1 $2,500.00 $2,500.00 
Registered nurses (2 scrub nurses) 6 46.00 276.00 
Radiographer 3 36.00 108.00 
Total per patient $2,884.00 
 
Table 7.19: Staff costs for insertion, removal and replacement of cardiac pacemaker and 

permanent transvenous electrodes  

Item Number of 
units

Unit price Cost 

Cardiologist 1 $1,000.00 $1,000.00 
Registered nurses (2 scrub nurses) 2 46.00 92.00 
Radiographer 1 36.00 36.00 
Total per patient $1,128.00 
 
Table 7.20: Staff costs for insertion, removal and replacement of automatic implantable 

cardioverter-defibrillator, generator and permanent transvenous electrodes  

Item Number of 
units

Unit price Cost 

Cardiologist 1 $1,200.00 $1,200.00 
Registered nurses (2 scrub nurses) 4 46.00 184.00 
Radiographer 2 36.00 72.00 
Total per patient $1,456.00 
 
The major contributor to costs of electrophysiological procedures is the price of devices, 
including leads.  We obtained information on the October 2005 prices of pacemakers, AICDs 
and leads from the Australian Health Insurance Association website [52].  We allowed for the 
most expensive devices.  Table 7.21 lists the prices as well as the costs of disposables and 
hospitalisation.  As for stents, the prices of pacemakers and AICDs vary greatly.  As shown in 
Table 7.21, the Australian Health Insurance Association website gives the price of single-
chamber AICD as $41,000.  A similar device could be priced as low as $14,000 if implanted in a 
large-volume public-sector health service.  Because of the variety of different devices, we have 
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not attempted to model costs for a range of device prices.  The data in Tables 7.21 and 7.22 
reflect the cost maxima.  
 
Table 7.21: Costs of hospitalisation and materials for electrophysiological procedures, 

including insertion of cardiac pacemakers and automatic cardioverter-
defibrillators 

Item Cost
Pacemaker – single chamber 6,000.00
Pacemaker – dual chamber 12,000
Pacemaker leads 3,000
Defibrillator – single chamber 41,000
Defibrillator – dual chamber 50,000
Defibrillator leads 7,000
Disposables (all procedures) 2,100.00
CCU 2,000.00
 
Finally, we combined data from Tables 7.18 to 7.21, arriving at estimates of the total costs per 
procedure for electrophysiological studies and insertion of pacemakers and AICDs (Table 7.22). 
 
Table 7.22: Estimates of total costs per procedure for electrophysiological studies and 

insertion of pacemakers and AICDs (October 2005 prices) 

Item  Components Item costs Total cost per 
procedure

Electrophysiological 
studies and ablation of 
arrhythmia circuit 

Monitoring equipment EAC 
Materials 
Staff  
Hospitalisation 

132.10 
2,100.00 
2,884.00 
2,000.00 

$7,116.10

Insertion or replacement 
of single-chamber 
cardiac pacemaker  

Monitoring equipment EAC 
Materials, including pacemaker and leads 
Staff  
Hospitalisation 

132.10 
11,100.00 

1,128.00 
2,000.00 

$14,360.10

Insertion or replacement 
of dual-chamber cardiac 
pacemaker 

Monitoring equipment EAC 
Materials, including pacemaker and leads 
Staff  
Hospitalisation 

132.10 
17,100.00 

1,128.00 
2,000.00 

$20,360.10

Insertion or replacement 
of single-chamber AICD 

Monitoring equipment EAC 
Materials, including AICD and leads 
Staff  
Hospitalisation 

132.10 
50,100.00 

1,456.00 
2,000.00 

$53,688.10

Insertion or replacement 
of dual-chamber AICD 

Monitoring equipment EAC 
Materials, including AICD and leads 
Staff  
Hospitalisation 

132.10 
59,100.00 

1,456.00 
2,000.00 

$62,688.10

 



 129

The overall numbers of electrophysiology services and the associated costs are difficult to 
assess.  Some patients who received electrophysiology services were treated as inpatients in 
RDH.  Others were treated on an outpatient basis by NT Cardiac, and yet others were 
transferred interstate.  It is likely that some overlap exists among these three groups.    
 
Table 7.23 lists data on electrophysiological services that were recorded in separations from NT 
public hospitals over the three calendar years 2002-04.  Individual separations often involved a 
combination of electrophysiology services, e.g. insertion of a pacemaker and insertion of 
electrodes.  Individual patients could have had one or more separations during the three-year 
period. 
 
Table 7.23: Electrophysiology services recorded in separations from NT public hospitals, 

2002-04 

Electrophysiology service description Number of services 

Insertion of temporary transvenous electrode for pacemaker 6 
Insertion of permanent transvenous electrode for pacemaker 45 
Insertion of single-chamber pacemaker 16 
Insertion of dual-chamber pacemaker 31 
Insertion of other pacemaker 9 
Insertion of AICD patches, electrodes or generator 27 
Adjustment or removal of electrode leads for pacemaker 5 
Adjustment, replacement or removal of AICD equipment 1 
Other application, insertion or removal procedure on the heart 8 

Total 148 

 
NT Cardiac reported having performed 640 pacemaker-related procedures over the three years 
2002-03 to 2004-05, but details of these procedures are not available.   
 
Over the three years 2001-02 to 2003-04, there were 17 interstate transfers for pacemaker-
related procedures and eight interstate transfers for AICD-related procedures.  Other patients 
could have been transferred interstate for electrophysiological studies, but these studies are 
included in AR-DRG rubrics that encompass many cardiac procedures, and electrophysiology 
services could not be enumerated separately. 
 
In view of the uncertainty about the baseline numbers of electrophysiological and related 
procedures, we could not make reasonable projections of the numbers of such procedures that 
might be expected in 2015.  It was therefore impossible to project the costs.  Given the 
relatively small numbers of interstate transfers, it appears that the NT is already almost self-
sufficient in the management of pacemakers and AICDs.  The numbers of electrophysiological 
studies for ablation of arrhythmia circuits is likely to remain small.
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7.7 Cost offsets 
 

7.7.1 Comparison of costs for cardiac service delivery in the NT and interstate 
 
The estimated costs of the cardiac interventions in the NT, given in sections 7.3 and 7.4, should 
be compared with the current costs of referring patients to undergo these procedures 
interstate.  The NT Government pays for interstate procedures.  Cross-border charges are 
imposed by the State in which the service is delivered.  The actual charges are determined by 
the AR-DRG cost weights and current cost rates.  In addition, the NT Government pays for 
patient transport and related costs through the PATS budget.     
 
Table 7.24 lists charges in 2004 for each relevant AR-DRG.  It also shows projected differences 
in costs between NT-based delivery of percutaneous transluminal procedures and cardiac 
surgery procedures (based on estimates given in sections 7.3 and 7.4) on the one hand, and 
interstate delivery of the same procedures on the other.  The AR-DRG figures refer to standard 
cost weights and South Australian prices for the 2003-04 financial year.  We chose to use South 
Australian prices because the majority of interstate transfers from the NT were to Adelaide.  
The projections use 2004-06 prices and costs.  Where the cost differentials are positive, an NT-
based service would cost more than sending patients interstate.  Where the cost differential is 
negative, the interstate service costs more.   
 
The data in Table 7.24 indicate that: 
• If stents are provided at maximum prices, most angioplasty procedures would cost more if 

done in the NT. Balloon angioplasty and some angioplasty procedures using non-coated 
stents would cost less if done in the NT.  The total differential cost of delivering angioplasty 
in the NT would be about $521,400 in 2015, allowing the highest prices for stents and a 
medium projection of the numbers of angioplasty procedures in 2015.   

• All CABG procedures would cost more if done in the NT.  The total differential cost of 
performing CABGs in the NT would be about $1.00 million in 2015. 

• Most valve surgery procedures would cost less if done in the NT.  The total differential cost 
of performing valve surgery in the NT would be only about $4,000 in 2015, i.e. there would 
be hardly any overall change in the differential cost. 
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Table 7.24: Differences in costs for NT-based delivery of selected procedures and cross-
border, with reference to projected numbers of procedures in 2015 (excluding 
travel costs) 

Estimated costs per 
procedure 

Projected total costs 
2015 

Procedure AR-
DRG 

Estimated 
cross-
border 

charge ($) 

Estimated 
cost if 

performed 
in NT ($)

Projected 
number of 

procedures
2015*

Cross-
border 

charges ($)  

NT-based 
services 

($) 

Cost 
differential 

($)
(NT-based 

services 
minus cross-

border 
charges)

Angioplasty      
   Non-coated F10Z 9,500.24 7,971.53 46 (37-55) 437,011.04 366,690.38 - 70,320.66 

   Drug-eluting F10Z 9,500.24 11,346.53 31.5 (25-38) 299,257.56 357,415.70 58,158.14 

   Non-coated F15Z 6,567.28 6,971.53 185 (148-222) 1,214,946.80 1,289,733.05 74,786.25 

   Drug-eluting F15Z 6,567.28 10,346.53 123.5 (99-148) 811,059.08 1,277,796.46 466,737.38 

   No stent F16Z 5,387.72 4,721.53 12 (10-14) 64,652.64 56,658.36 - 7,994.28 

   Total    398 2,826,927.12 3,348,293.95 521,366.83 

F05A 31,210.52 31,566.35 16.5 (16-17) 514,973.58 520,844.78 5,871.19 

F05B 23,017.36 26,349.35 17.5 (17-18) 402,803.80 461,113.63 58,309.83 

F06A 20,690.12 24,844.35 132 (125-139) 2,731,095.84 3,279,454.20 548,358.36 

CABG 

F06B 15,238.64 23,344.35 47.5 (45-50) 723,835.40 1,108,856.63 385,021.23 

   Total    214 4,372,708.62 5,370,269.23 997,560.61 

F03Z 44,217.56 31,349.35 3 132,652.68 94,048.05 38,604.63 

F04A 29,616.52 29,844.35 27 799,646.04 805,797.45 - 6,151.41 
Valve surgery 

F04B 22,666.68 28,344.35 5 113,333.40 141,721.75 - 28,388.35 

   Total    35 1,045,632.12 1,041,567.25 4,064.87 

*Where a range of projections was made, we used the arithmetic mean of the highest and lowest 
projections, using the most expensive prostheses or devices to estimate the projected total costs and cost 
differentials. 
 
According to data supplied by the DHCS, the NT Government paid $639,788 in 2004-05 for the 
interstate travel costs of 439 cardiac patients – an average of almost $1,500 per patient.  If the 
majority of these patients had been treated in Darwin, the travel costs could potentially have 
been used for some other purpose, or to transport other patients.  Of course, travel would still 
be needed for patients living outside Darwin.  However, a large proportion of the interstate 
travel cost could be regarded as an offset for the cost of developing and delivering expanded 
interventional cardiac services in Darwin.   
 
 

7.7.2 Potential to provide services for northern Western Australia 
 
It is likely that, if effective interventional cardiac services were established in Darwin, patients 
from the northern parts of Western Australia would travel to Darwin for treatment rather than to 
Perth, because Darwin is much closer, and communities are likely to have climatic and other 
affinities with the northern zone of the NT. 
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Thus, cardiac patients resident in the Pilbara and Kimberley Health Zones might be referred to 
Darwin for treatment.  These two Health Zones together embrace the following Local 
Government Areas (LGAs): 
 

• Ashburton 
• Broome 
• Derby-West Kimberley 
• East Pilbara 
• Hall’s Creek 
• Port Hedland 
• Roebourne 
• Wyndham-East Kimberley. 

 
The total estimated resident population of these LGAs in 2002 was 73,146.  This amounts to 
about 35 percent of the population of the NT.  Thus on a pro rata basis, Darwin tertiary cardiac 
services would absorb 35 percent more patients.  The NT Government would recoup the costs 
of treating these patients from the Western Australian Government, so they would not impose a 
cost burden.  They would, however, increase the volume of services in Darwin, thereby 
strengthening the viability of Darwin-based interventional cardiology. 
 
Alternatively, if at least some of the southern zone NT patients were to continue to seek 
treatment in Adelaide rather than Darwin, the loss of ‘southern zone’ patients would be more 
than compensated by a cross-border inflow from the northern part of Western Australia.    
 
 

7.8 Implications for the cardiac services plan 
 
Using several assumptions, we have made cost estimates for the delivery of interventional 
cardiology services in Darwin, including capital, infrastructure and staff costs, and allowing for 
factors such as depreciation of capital facilities and equipment, as well as the opportunity costs 
of facility development.  We based these estimates on 2004 and 2005 remuneration rates and 
2004-06 prices of prostheses and devices.  We projected cardiac service needs in 2015, 
allowing for current rates of unmet need and population growth.  The estimates depend on a 
model whereby the NT Government would contract with external providers to deliver the 
services for the public sector.  Some facilities and infrastructure would be publicly funded, and 
some would be privately owned.   
 
The estimates show that, in 2015, it would cost about $1.52 million more per annum, in total, 
to deliver angioplasty services and CABG services in Darwin than to send patients interstate for 
these procedures.  These figures allow for maximum prices of stents, which vary greatly in 
price.  The cost of providing valve surgery for adult patients in Darwin would be approximately 
the same as sending patients interstate.  We assumed that paediatric valve procedures would 
continue to be done in a major paediatric cardio-thoracic centre interstate. 
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Given the extent of cardiac disease in the NT, the improvements in access that Darwin-based 
services would provide for the NT population, and other amenity benefits of delivering services 
locally, these costs are relatively small.  They strengthen the argument for expanding 
interventional cardiac services in the NT to include angioplasty, CABG and valve surgery. 
 
We were unable to make comparable types of cost projections for electrophysiology and related 
services.  A substantial volume of pacemaker and AICD implantation and replacement is already 
done in the NT.  If cardiac services were expanded to deliver angioplasty and other 
percutaneous interventions, it is highly likely that an expansion of electrophysiology 
interventions would be economically justifiable.     
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8 Conclusion 
 
The information presented in Chapters 2-7 of this report led to the following conclusions. 
 
The burden of morbidity and mortality 
 
1. Cardiac diseases impose a heavy burden of morbidity and mortality on the population of 

the NT.  Indigenous people are particularly affected, often relatively early in life (young 
adulthood and early middle age).   

 
2. The high prevalence and severity of risk factors such as hypertension, smoking, obesity, 

sedentary lifestyle and pyoderma, and the high prevalence of type 2 diabetes and renal 
failure, predict a continuing growth in the incidence of cardiac diseases, notably ischaemic 
heart disease and its complications, heart failure, and rheumatic heart disease. 

 
Access and effectiveness 
 
3 The vast expanse of the NT, its distance from major Australian metropolitan centres, its 

climate and its small, sparse population (outside Darwin and Alice Springs) pose major 
challenges for the development and delivery of cardiac services.  

 
4 Despite the energy, efforts and skill of individuals working in the public and private 

sectors, access to cardiac services in the NT is limited.  Several indicators point to a large 
unmet need for medical and surgical services.  Well-established cardiac interventions that 
are routinely available in all Australian States and the ACT are not available in the NT, and 
450-500 NT residents travel interstate each year for treatment.   

 
The quality of acute and chronic management of cardiac diseases is variable, especially across 
many rural and remote areas.  Community-based health services undertake preventive activities 
according to their capacity, but do not fulfil the need for prevention.   
 
Community-based services and workforce shortages 
 
5 Community-based health services are the bedrock of effective prevention and management 

of cardiac diseases. The capacity of community-based services to provide effective 
prevention and to care for cardiac patients is limited by a persisting shortage of doctors 
and nurses, and the high turnover of clinical staff impairs the development of stable 
services.  

 
6 There are also shortages of specialist doctors and nurses, particularly outside Darwin.  

There are no resident general physicians in any centre other than Darwin and Alice Springs, 
and even in Alice Springs, the number of general physicians is insufficient to cope with 
needs.  At the time of our inquiries, only two cardiologists were resident in the NT, 
although negotiations were in progress for the recruitment of a third. 
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Specialist outreach 
 
7 Outside Darwin, the NT population depends heavily on outreach specialist services.  

Outreach specialist services conducted in collaboration with community-based health 
services have been shown to be efficient in providing specialist care to communities that 
are not large enough to support resident specialists.  With regard to outreach cardiac 
services, there is much debate about the respective roles of general physicians and 
cardiologists.  Those on one side of the debate assert that general physicians both meet 
the needs of most cardiac patients (especially if they have access to echocardiography at 
the ‘point of care’), and also expand the coverage of cardiologists by reserving their 
specialist expertise for more complex cases.  Those on the other side of the debate note 
that general physicians are also scarce in the NT, and argue that the frequency of severe 
disease in the NT necessitates access to cardiological expertise.     

 
8 Overall, the distribution of outreach services for cardiac patients appears to be determined 

mainly by the availability and interests of specialists rather than any coordinated service 
planning.  We could not find any evidence of short- or longer-term planning for outreach 
cardiology services at a Territory-wide level.   

 
9 Despite their obvious value, the future of some specialist outreach services is threatened by 

uncertainty about continuation of the Australian Government’s MSOAP funding after the 
present cycle ends in June 2008. 

 
Service model for cardiology and cardiac surgery 
 
10 Public- and private-sector cardiology services are available in Darwin.  The two 

cardiologists are employed half-time by both RDH and NT Cardiac Pty Limited, which is 
itself linked with private-sector cardiology services on the Flinders Medical Centre campus 
in Adelaide.  NT Cardiac, in partnership with Healthscope Pty Limited, the owner of Darwin 
Private Hospital, is contracted by RDH to supply coronary angiography and 
echocardiography services for uninsured patients.  The cardiac catheter laboratory for 
angiography, owned and operated by the NT Cardiac-Healthscope consortium, is located in 
Darwin Private Hospital.  Although this arrangement seems complex, it appears to work 
well.  NT Cardiac also supplies echocardiography services for ASH and for cardiology 
outreach clinics. The rate of ‘normal’ findings in angiograms done by the Darwin 
cardiologists is  less than eight percent; in comparison, a typical rate of ‘normal’ findings 
for Australian teaching hospitals is 20-30 percent.  This not only puts to rest any question 
of over-servicing, but also points to both a substantial unmet need in the NT and accurate 
selection of patients with coronary artery pathology.  Credit is due to the Darwin 
cardiologists for managing an enormous clinical workload of consultations as well as 
procedures, and for maintaining a ‘one-in-two’ on-call roster, with a high probability of 
after-hours calls.  It is clear that, to sustain the cardiology service in the medium- and 
long-term, two more cardiologists are needed in Darwin, making a total of four. 
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Projected population growth and unmet need 
 
11 Population projections that take account of age suggest that the numbers of people with 

cardiac diseases will grow substantially over the period 2006-2015.  Comparisons of rates 
of cardiac procedure rates for NT residents (mostly done in Adelaide) with procedure rates 
in other States and the ACT reaffirm the impression of a substantial unmet need for cardiac 
interventions in the NT.  When correction of the unmet need is combined with projected 
population growth, the numbers of patients likely to need coronary angioplasty procedures, 
CABGs and cardiac valve surgery in 2015 are sufficient to sustain an interventional 
cardiology service and a ‘fly-in, fly-out’ cardiothoracic surgery service.  The cardiothoracic 
surgeons could be supported by local general surgeons.  The cardiothoracic surgery service 
could use operating facilities at RDH, currently being developed with Australian 
Government funding as part of the new Darwin regional trauma centre.   

 
Proposed service delivery model for the NT 
 
12 The successful track record of the collaboration between NT Cardiac and public-sector 

health services suggests that a combined public- and private-sector service model for 
angioplasty and related procedures, as well as cardiac surgery, is likely to work well in 
Darwin.  It would relieve the NT Government of some capital development costs, provide 
immediate access to a source of professional expertise, provide access to reserves of 
professional expertise to cover planned and unplanned absences of Darwin-based 
clinicians, and share other aspects of the risks of service development, while giving the NT 
Government control of the quantity and quality of services to be provided. 

 
13 Incorporating estimates of unmet need and projections of population growth, we assessed 

the costs of developing and running such a combined public- and private-sector service 
for interventional cardiology and cardiac surgery in Darwin.  A Darwin-based angioplasty 
service would, in total, cost about $521,000 more than sending patients interstate, 
allowing for maximally-priced stents.  A Darwin-based cardiac surgery service would cost 
about $1 million more.  Overall, an investment in interventional cardiac services would cost 
about $1.52 million more than sending patients interstate for procedures.  The investment 
would give great benefits to the NT population, and the amenity benefits of having services 
and facilities in Darwin would be substantial.    

 
NT cardiac services plan, Years 1-10 
 
14 The plan that we set out at the beginning of this report outlines a staged development of 

cardiac services in the NT over several years.  It builds on the conclusions given above, and 
contains recommendations for implementation.       
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Appendices 
 

Appendix A List of consultations 
 
Ms Donna AhChee 
Deputy Director, Central Australian Aboriginal Congress 
Alice Springs 
 
Dr David Ashbridge 
Assistant Secretary, Health Services 
Department of Health and Community Services 
Darwin 
 
Prof Phil Aylward 
Head, Cardiology Department 
Flinders Medical Centre 
Adelaide 
 
Dr Jane Barry 
Acting Senior District Medical Officer 
Alice Springs Hospital 
 
Ms Clare Baxter 
Head, Clinical Technical Services 
Alice Springs Hospital 
 
Mr Warwick Beever 
Centre for Remote Health 
Menzies School of Health Research 
Alice Springs 
 
Ms Kathy Bell 
Chief Executive Officer 
General Practice and Primary Health Care Unit 
Top End Division of General Practice 
 
Dr Andrew Bell 
Medical Director 
Katherine West Health Board 
 
Dr Stephanie Bell 
Director 
Central Australian Aboriginal Congress 
Alice Springs 
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Dr John Boffa 
Public Health Medical Officer 
Central Australian Aboriginal Congress 
Alice Springs 
 
Dr Stephen Brady 
Director, Internal and Emergency Medicine 
Alice Springs Hospital 
 
Dr Alex Brown 
Senior Research Fellow, Centre for Remote Health 
Menzies School of Health Research 
Alice Springs 
 
Ms Robyn Cahill 
General Manager 
Darwin Private Hospital 
 
Mr Peter Campos 
Assistant Secretary, Acute Care 
Department of Health and Community Services 
Darwin 
 
Dr Phil Carson 
General Surgeon 
Royal Darwin Hospital 
 
Ms Jenny Cleary 
Director, Health Development & Oral Health 
Department of Health and Community Services 
Darwin  
 
Mr Shane Dawson 
Chief Executive Officer, Top End Division of General Practice 
Darwin 
 
Dr James Edwards 
Cardiac Surgeon 
Royal Adelaide Hospital 
 
Ms Meribeth Fletcher 
Director, Policy & Services Development, Acute Care 
Department of Health and Community Services 
Darwin 
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Ms Gillian Gorham 
Renal Services Development Coordinator 
Royal Darwin Hospital 
 
Dr Steve Guthridge 
Director, Health Gains Planning Unit 
Department of Health and Community Services 
Darwin 
 
Ms Grace Hermawan 
Health Promotion Officer 
National Heart Foundation (NT) 
Alice Spings 
 
Ms Eleanor Hogan 
Project Officer 
Central Australian Aboriginal Congress 
Alice Springs 
 
Ms Eleanor Hooke 
Coordinator, Rheumatic Heart Disease Program 
Centre for Disease Control 
Department of Health and Community Services 
Darwin 
 
Dr Shane Houston 
Assistant Secretary, Office of Aboriginal Health 
Department of Health and Community Services 
Darwin 
 
Dr Diane Howard 
Acting Head, Division of Medicine 
Royal Darwin Hospital 
 
Dr Marcus Ilton 
Senior Staff Specialist in Cardiology 
Royal Darwin Hospital, and 
Principal, NT Cardiac Pty Limited 
 
Ms Chrissie Inglis 
Cardiac Rehabilitation Educator 
Healthy Living NT 
Darwin 
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Dr Sydney Jacobs 
Director, Intensive Care Unit 
Alice Springs Hospital 
 
Ms Catherine Jones 
Formerly Senior Policy Adviser, Acute Care Policy and Service Development 
Department of Health and Community Services 
Darwin 
 
Dr Matthew Jose 
Director, Renal Medicine 
Royal Darwin Hospital 
 
Dr Leonie Katekar 
Top End Division of General Practice 
 
Ms Maria Kay 
Business Manager, Cardiology Department 
Flinders Medical Centre 
Adelaide 
 
Ms Anne Kemp 
Chief Executive Officer, Healthy Living NT 
Darwin 
 
Assoc Professor John Knight 
School of Medicine 
Flinders University, Adelaide 
 
Mr Kevin Konigs 
Cardiac Technician, Echocardiography 
Alice Springs Hospital 
 
Dr Vicki Krause 
Director, Centre for Disease Control 
Department of Health and Community Services 
Darwin 
 
Professor Stephen Leeder AO 
Director, Australian Health Policy Institute 
University of Sydney 
 
Dr Michael Lowe 
Royal Darwin Hospital 
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Dr Len Notaras 
Director of Medical Services and Acting General Manager 
Royal Darwin Hospital 
 
Ms Nina Odgers 
Chief Radiographer 
Alice Springs Hospital 
 
Dr Ciara O'Sullivan 
Community Physician 
Alice Springs Hospital 
 
Dr David Read 
General Surgeon 
Royal Darwin Hospital 
 
Mr Greg Rickard 
Principal Nursing Adviser 
Royal Darwin Hospital 
 
Dr Rob Roseby 
Head, Department of Paediatrics 
Alice Springs Hospital 
 
Ms Kylie Schutt 
Consultant Nurse Manager, Coronary Care Unit 
Royal Darwin Hospital 
 
Dr Tristam Smyth 
Staff Specialist in Cardiology 
Royal Darwin Hospital, and 
Cardiologist, NT Cardiac Pty Limited 
 
Dr Brian Spain 
Director, Anaesthetics 
Royal Darwin Hospital 
 
Dr Diane Stephens 
Director, Intensive Care Unit 
Royal Darwin Hospital 
 
Ms Vicki Taylor 
General Manager 
Alice Springs Hospital 
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Mr Jeff Tinsley 
Clinical Nurse Consultant 
Coronary Care Unit 
Royal Darwin Hospital 
 
Associate Professor Paul Torzillo AM 
Senior Staff Specialist in Respiratory Medicine 
Royal Prince Alfred Hospital 
Sydney 
 
Dr Tarun Weeramanthri 
Principal Medical Adviser and Chief Health Officer 
Department of Health and Community Services 
Darwin 
 
Dr Jo Wright 
NT Principal District Medical Officer 
Royal Darwin Hospital 
 
Dr Yuejen Zhao 
Epidemiologist, Health Gain Planning Unit 
Department of Health and Community Services 
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Appendix B Data specifications for the NT DHCS 
 
The specifications that we suggested to the DHCS for extracting data on separations and 
transfers 
 
 

Selected diagnoses (ICD-10-AM) 
 
Hospital separation statistics for selected primary and additional diagnoses for each of the five 
public hospitals, categorised by age, sex and year (2002-04).  This should cover all separations 
from Northern Territory hospitals only (NOT separations of NT residents from interstate 
hospitals).   
 
CHAPTER IX.  DISEASES OF THE CIRCULATORY SYSTEM (I00–I99) 
Acute rheumatic fever (I00–I02) 
I01 Rheumatic fever with heart involvement (report separately) 
Chronic rheumatic heart diseases (I05–I09) 
I05 Rheumatic mitral valve diseases 
I06 Rheumatic aortic valve diseases 
I07 Rheumatic tricuspid valve diseases 
I08 Multiple valve diseases 
I09 Other rheumatic heart diseases 
Ischaemic heart diseases (I20–I25) 
I20 Angina pectoris 
I21 Acute myocardial infarction 
I22 Subsequent myocardial infarction 
I23 Certain current complications following acute myocardial infarction 
I24 Other acute ischaemic heart diseases 
Other forms of heart disease (I30–I52) 
I33 Acute and subacute endocarditis   
I34 Nonrheumatic mitral valve disorders 
I35 Nonrheumatic aortic valve disorders 
I36 Nonrheumatic tricuspid valve disorders 
I37 Pulmonary valve disorders 
I38 Endocarditis, valve unspecified   
I42 Cardiomyopathy  
I44 Atrioventricular and left bundle-branch block 
I45 Other conduction disorders 
I46 Cardiac arrest 
I47 Paroxysmal tachycardia 
I48 Atrial fibrillation and flutter 
I49 Other cardiac arrhythmias 
I50 Heart failure 
I51 Complications and ill-defined descriptions of heart disease 
I52* Other heart disorders in diseases classified elsewhere 
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I71 Dissection of aorta  
 I71.00 Dissection of aorta, unspecified site 

I71.01 Dissection of thoracic aorta 
I71.03 Dissection of thoracoabdominal aorta 
I71.1 Thoracic aortic aneurysm, ruptured 
I71.2 Thoracic aortic aneurysm, without mention of rupture 
I71.5 Thoracoabdominal aortic aneurysm, ruptured 
I71.6 Thoracoabdominal aortic aneurysm, without mention of rupture 
I71.8 Aortic aneurysm of unspecified site, ruptured 
I71.9 Aortic aneurysm of unspecified site, without mention of rupture 

 
 

Selected procedures (ICD-10-AM) 
 
Hospital separation statistics for selected primary procedures for each of the five public 
hospitals, categorised by age, sex and year (2002-04).  This should again cover all separations 
from Northern Territory hospitals only (NOT separations of NT residents from interstate 
hospitals). 
 
Heart  
   Ventricle EXAMINATION 

607 Examination procedures on ventricle 
59900-00 Left ventriculography 
59900-01 Right ventriculography 
59900-02 Left and right ventriculography 

   Septum REPAIR 
617 Closure of atrial septal defect 
38742-00 Percutaneous closure of atrial septal defect 
38742-02 Closure of atrial septal defect 

   Aortic valve 623 Replacement of aortic valve 
38488-00 Replacement of aortic valve with mechanical prosthesis 
38488-01 Replacement of aortic valve with bioprosthesis 
38489-00 Replacement of aortic valve with homograft 
38489-01 Replacement of aortic valve with unstented heterograft 

   Mitral valve INCISION 
625 Incision procedures on mitral valve 
38487-00 Open valvotomy of mitral valve 
REPAIR 
626 Repair of mitral valve 
38270-02 Percutaneous balloon mitral valvuloplasty 
38480-01 Repair of mitral valve, 1 leaflet 
38481-01 Repair of mitral valve,  2 leaflets伈  
627 Mitral valve annuloplasty 
38475-00 Mitral valve annuloplasty 
38477-00 Mitral valve annuloplasty with ring insertion 
628 Replacement of mitral valve 
38488-02 Replacement of mitral valve with mechanical prosthesis 
38488-03 Replacement of mitral valve with bioprosthesis 
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38489-02 Replacement of mitral valve with homograft 
RECONSTRUCTION 
629 Reconstruction procedures on mitral valve 
38485-00 Reconstruction of mitral valve annulus 

   Tricuspid 
valve 

633 Tricuspid valve annuloplasty 
38475-01 Tricuspid valve annuloplasty 
38477-01 Tricuspid valve annuloplasty with ring insertion 

   Pulmonary 
valve 

637 Repair or replacement of pulmonary valve 
38270-03 Percutaneous balloon pulmonary valvuloplasty 

   Myocardium OTHER PROCEDURES 
642 Myocardial preservation 
38600-00 Cardiopulmonary bypass, central cannulation 
38603-00 Cardiopulmonary bypass, peripheral cannulation 
38574-00 Deep hypothermia with cardiac arrest in conjunction with open heart 

surgery 
38588-00 Cardioplegia 
90225-00 Extracorporeal membrane oxygenation [ECMO] 

   Pericardium INCISION 
643 Drainage of heart 
38406-00 Pericardiocentesis 
38450-00 Transthoracic drainage of pericardium 
38452-00 Subxyphoid drainage of pericardium 
38450-01 Thoracoscopic drainage of pericardium 
EXCISION 
645 Biopsy of pericardium 
38450-02 Biopsy of pericardium, transthoracic approach 
38450-03 Biopsy of pericardium, subxyphoid approach 
646 Other excision procedures on pericardium 
38447-01 Thoracoscopic pericardiectomy, subtotal or complete 
38447-00 Pericardiectomy, subtotal or complete 

   Other sites APPLICATION, INSERTION, REMOVAL 
647 Insertion of temporary transvenous electrode for pacemaker 
38256-00 Insertion of temporary transvenous electrode into atrium 
38256-01 Insertion of temporary transvenous electrode into ventricle 
38256-02 Insertion of temporary dual chamber transvenous electrodes 
648 Insertion of permanent transvenous electrode for pacemaker 
38278-00 Insertion of permanent transvenous electrode into atrium 
38278-01 Insertion of permanent transvenous electrode into ventricle 
38284-00 Insertion of permanent dual chamber transvenous electrodes 
649 Insertion of epicardial or transcutaneous electrode for pacemaker 
38470-00 Insertion of permanent epicardial electrode by thoracotomy or sternotomy 
38473-00 Insertion of permanent epicardial electrode by subxyphoid approach 
650 Insertion of single chamber pacemaker 
38281-01 Insertion of permanent single chamber pacemaker, VOO 
38281-02 Insertion of permanent single chamber pacemaker, VVI 
38281-03 Insertion of permanent single chamber pacemaker, VVT 
38281-04 Insertion of permanent single chamber pacemaker, AOO 
38281-05 Insertion of permanent single chamber pacemaker, AAI 
38281-06 Insertion of permanent single chamber pacemaker, AAT 
651 Insertion of dual chamber pacemaker 
38281-07 Insertion of permanent dual chamber pacemaker, VAT 
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38281-08 Insertion of permanent dual chamber pacemaker, VDD 
38281-09 Insertion of permanent dual chamber pacemaker, DVI 
38281-10 Insertion of permanent dual chamber pacemaker, DDD 
652 Insertion of other pacemaker 
38281-00 Insertion of chamber pacemaker, not elsewhere classified 
653 Insertion of automatic defibrillator patches, electrodes or generator 
38521-01 Insertion of patches for automatic defibrillator 
38521-02 Percutaneous insertion of defibrillation electrodes (leads) for automatic 

defibrillator 
38521-03 Insertion of defibrillation electrodes (leads) for automatic defibrillator 
38524-00 Insertion of automatic defibrillator generator 
654 Adjustment or removal of electrode (leads) for pacemaker 
90203-00 Percutaneous adjustment of transvenous electrode for pacemaker 
38456-07 Adjustment of transvenous electrode for pacemaker 
656 Adjustment, replacement or removal of automatic defibrillator patches, 

electrodes or generator 
38521-04 Adjustment of electrodes (leads) for automatic defibrillator 
38524-02 Adjustment of automatic defibrillator generator 
38521-05 Replacement of patches for automatic defibrillator 
38521-10 Percutaneous replacement of electrodes (leads) for automatic defibrillator 
38521-06 Replacement of electrodes (leads) for automatic defibrillator 
38524-03 Replacement of automatic defibrillator generator 
657 Other application, insertion or removal procedures on other sites of heart 
13818-00 Insertion of right heart balloon catheter for monitoring 
OTHER PROCEDURES 
665 Electrophysiological studies [EPS] 
38209-00 Cardiac electrophysiological study, 伈 3 catheters 
38212-00 Cardiac electrophysiological study,  4 catheters伈  

Coronary arteries 
 EXAMINATION 

667 Cardiac catheterisation 
38200-00 Right heart catheterisation 
38203-00 Left heart catheterisation 
38206-00 Right and left heart catheterisation 
668 Coronary angiography 
38215-00 Coronary angiography 
38218-00 Coronary angiography with left heart catheterisation 
38218-01 Coronary angiography with right heart catheterisation 
38218-02 Coronary angiography with left and right heart catheterisation 
EXCISION 
669 Excision procedures on coronary arteries 
38505-00 Open coronary endarterectomy 
REPAIR 
670 Transluminal coronary angioplasty 
35304-00 Percutaneous transluminal balloon angioplasty of 1 coronary artery 
35305-00 Percutaneous transluminal balloon angioplasty of  2 coronary arteries伈  
35304-01 Open transluminal balloon angioplasty of 1 coronary artery 
35305-01 Open transluminal balloon angioplasty of  2 coronary arteries伈  
671 Transluminal coronary angioplasty with stenting 
35310-00 Percutaneous insertion of 1 transluminal stent into single coronary artery 
35310-01 Percutaneous insertion of  2 transluminal stents into single coronary 伈
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artery 
35310-02 Percutaneous insertion of  2 transluminal stents into multiple coronary 伈

arteries 
672 Coronary artery bypass - saphenous vein graft 
38497-00 Coronary artery bypass, using 1 saphenous vein graft 
38497-01 Coronary artery bypass, using 2 saphenous vein grafts 
38497-02 Coronary artery bypass, using 3 saphenous vein grafts 
38497-03 Coronary artery bypass, using  4 sap伈 henous vein grafts 
673 Coronary artery bypass - other vein graft 
38497-04 Coronary artery bypass, using 1 other venous graft 
38497-05 Coronary artery bypass, using 2 other venous grafts 
38497-06 Coronary artery bypass, using 3 other venous grafts 
38497-07 Coronary artery bypass, using  4 other venous grafts伈  
674 Coronary artery bypass - left internal mammary artery [LIMA] graft 
38500-00 Coronary artery bypass, using 1 LIMA graft 
38503-00 Coronary artery bypass, using  2 LIMA grafts伈  
675 Coronary artery bypass - right internal mammary artery [RIMA] graft 
38500-01 Coronary artery bypass, using 1 RIMA graft 
38503-01 Coronary artery bypass, using  2 RIMA grafts伈  
676 Coronary artery bypass - radial artery graft 
38500-02 Coronary artery bypass, using 1 radial artery graft 
38503-02 Coronary artery bypass, using  2 radial artery grafts伈  
678 Coronary artery bypass - other artery graft 
38500-04 Coronary artery bypass, using 1 other arterial graft 
38503-04 Coronary artery bypass, using  2 other arterial grafts伈  
679 Coronary artery bypass - other material graft 
90201-00 Coronary artery bypass, using 1 other material graft, not elsewhere 

classified 
90201-01 Coronary artery bypass, using 2 other material grafts, not elsewhere 

classified 
90201-02 Coronary artery bypass, using 3 other material grafts, not elsewhere 

classified 
90201-03 Coronary artery bypass, using  4 other material grafts, not elsewhere 伈

classified 
REOPERATION 
680 Reoperation procedures on coronary arteries 
OTHER PROCEDURES 
681 Other procedures on coronary arteries 
38456-19 Other intrathoracic procedures on arteries of heart without 

cardiopulmonary bypass 
38653-08 Other intrathoracic procedures on arteries of heart with cardiopulmonary 

bypass 
Aorta  
 APPLICATION, INSERTION, REMOVAL 

682 Application, insertion or removal procedures on aorta 
38606-00 Percutaneous insertion of intra-aortic balloon pump 
38609-00 Insertion of intra-aortic balloon pump by arteriotomy 
38612-00 Removal of intra-aortic balloon pump 
REPAIR 
684 Repair of ascending thoracic aorta 
38550-00 Repair of ascending thoracic aorta 
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38553-00 Repair of ascending thoracic aorta with aortic valve repair 
38553-01 Repair of ascending thoracic aorta with aortic valve replacement 
38556-00 Repair of ascending thoracic aorta with aortic valve repair and implantation 

of coronary arteries 
38556-01 Repair of ascending thoracic aorta with aortic valve replacement and 

implantation of coronary arteries 
685 Repair of aortic arch and ascending thoracic aorta 
38559-00 Repair of aortic arch and ascending thoracic aorta 
38562-00 Repair of aortic arch and ascending thoracic aorta with aortic valve repair 
38562-01 Repair of aortic arch and ascending thoracic aorta with aortic valve 

replacement 
38565-00 Repair of aortic arch and ascending thoracic aorta with aortic valve repair 

and implantation of coronary arteries 
38565-01 Repair of aortic arch and ascending thoracic aorta with aortic valve 

replacement and implantation of coronary arteries 
687 Replacement of ascending thoracic aorta 
38550-01 Replacement of ascending thoracic aorta 
38553-02 Replacement of ascending thoracic aorta with aortic valve repair 
38553-03 Replacement of ascending thoracic aorta with aortic valve replacement 
38556-02 Replacement of ascending thoracic aorta with aortic valve repair and 

implantation of coronary arteries 
38556-03 Replacement of ascending thoracic aorta with aortic valve replacement and 

implantation of coronary arteries 
688 Replacement of aortic arch and ascending thoracic aorta 
38559-01 Replacement of aortic arch and ascending thoracic aorta 
38562-02 Replacement of aortic arch and ascending thoracic aorta with aortic valve 

repair 
38562-03 Replacement of aortic arch and ascending thoracic aorta with aortic valve 

replacement 
38565-02 Replacement of aortic arch and ascending thoracic aorta with aortic valve 

repair and implantation of coronary arteries 
38565-03 Replacement of aortic arch and ascending thoracic aorta with aortic valve 

replacement and implantation of coronary arteries 
690 Closure of patent ductus arteriosus 
38700-00 Percutaneous closure of patent ductus arteriosus 
38700-01 Closure of patent ductus arteriosus 
693 Repair procedures on aorta 
38706-00 Repair of aorta 
38706-01 Repair of aorta with anastomosis 
38712-00 Repair of aortic interruption 
38572-00 Operative management of acute rupture or dissection of thoracic aorta 
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Appendix C NATSISS Glossary 
 
Glossary of terms from the National Aboriginal and Torres Strait Islander Social Survey, 2002 
(NATSISS) relating to Table 2.2 [17]. 
 
Term and its definition 
Equivalised gross household income deciles 

These are groupings of 10% of the total population of Australia when ranked in ascending order 
according to equivalised gross household income.  The population used for this purpose includes all 
people living in private dwellings, including children and other persons under the age of 15 years.  For 
further information, refer to paragraphs 56-58 in the Explanatory Notes below. 
 
Persons in low income households 
 
56 If the Indigenous population had the same distribution of household income after the equivalence 
scale had been applied to adjust for size and compositional differences among households, then we 
would expect that the income quintiles based on the total population would also divide the Indigenous 
population into five equal groups each containing 20% of persons.  However, since Indigenous equivalised 
gross household income is considerably lower overall than the corresponding income for the total 
population, the proportion of Indigenous people in the lowest and second quintiles is in excess of 20% 
and the proportion in the third and higher quintiles is less than 20%.  Income quintiles (and deciles - see 
following paragraphs) also allow for comparisons of income distribution within the Indigenous 
populations, for example by state/territory, age and labour force status. 
 
57 After ranking the total population according to equivalised household income, that population can 
also be divided into ten equal groups or deciles each containing 10% of the population.  Previous analysis 
has shown that households in the lowest income decile tend to have expenditure patterns more in 
common with higher income households than with other households at the bottom of the income 
distribution.  In the total population, some households report extremely low and even negative incomes 
because they incur losses in their unincorporated business or have negative returns from their other 
investments.  Other households may under-report income.  Some may understate their gross household 
income because they report income after certain deductions, such as housing costs, have been made.  
Because of this, it may be reasonably assumed that many households in the lowest income decile are 
unlikely to be suffering extremely low levels of economic wellbeing, and income distribution analysis may 
lead to inappropriate conclusions if such households are included.  Accordingly, to assist analysis of the 
circumstances of Indigenous people on low incomes and for comparability with other income analysis, the 
proportion who fall within the income boundaries of the second and third income deciles (i.e. derived 
from the 20% of people in the total population with household incomes between the bottom 10% and the 
bottom 30% of incomes) is presented in this publication as an alternative to the lowest income quintile.  
 
58 The boundaries of the second and third deciles of equivalised gross household income for the total 
population of Australia based on the 2002 General Social Survey (GSS) are $214-$338 per week. 

 
Equivalised gross household income per week 

Gross household income adjusted using an equivalence scale.  For a lone person household it is equal to 
income received.  For a household comprising more than one person, it is an indicator of the gross 
household income that would be required by a lone person household in order to enjoy the same level of 
economic well-being as the household in question.  For further information, refer to paragraphs 51-54 in 
the Explanatory Notes below. 
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Equivalised income 
 
51 Equivalence scales are used to adjust the actual incomes of households in a way that enables the 
analysis of the relative well-being of people living in households of different size and composition.  For 
example, it would be expected that a household comprising two people would normally need more 
income than a lone-person household if all the people in the two households are to enjoy the same 
material standard of living.  Adopting a per capita analysis would address one aspect of household size 
difference, but would address neither compositional difference (i.e. the number of adults compared with 
the number of children) nor the economies derived from living together. 
 
52 When household income is adjusted according to an equivalence scale, the equivalised income can be 
viewed as an indicator of the economic resources available to a standardised household.  For a lone 
person household, it is equal to income received.  For a household comprising more than one person, 
equivalised income is an indicator of the household income that would be required by a lone person 
household in order to enjoy the same level of economic wellbeing as the household in question. 
 
53 The equivalence scale used in this publication has been used in recent research work undertaken for 
the Organisation for Economic Co-operation and Development (OECD) and is referred to as the 'modified 
OECD' equivalence scale.  It is widely accepted among Australian analysts of income distribution. 
 
54 This scale allocates 1.0 point for the first adult (aged 15 years or over) in a household; 0.5 for each 
additional adult; and 0.3 for each child.  Equivalised household income is derived by dividing total 
household income by the sum of the equivalence points allocated to household members.  Therefore, the 
equivalised income of a household comprising more than one person lies between the total value and the 
per capita value of its unequivalised income.  For example, if a household received combined gross 
income of $2,100 per week and comprised two adults and two children (combined household equivalence 
points of 2.1), the equivalised gross household income for each household member would be calculated 
as $1,000 per week.  
 

Equivalised gross household income quintiles 
These are groupings of 20% of the total population of Australia when ranked in ascending order 
according to equivalised gross household income.  The population used for this purpose includes all 
people living in private dwellings, including children and other persons under the age of 15 years.  For 
further information, refer to paragraph 55 in the Explanatory Notes below. 
 
Income quintiles 
 
55 Income quintiles are the groupings that result from ranking all people in the population in ascending 
order according to their equivalised gross household income, and then dividing the population into five 
equal groups, each comprising 20% of the population.  Income quintiles used in this publication are based 
on the distribution of equivalised gross household income in the total population as reported in the 2002 
GSS.  The equivalised gross household income estimates calculated for Indigenous persons from the 
NATSISS are tabulated and analysed in terms of the quintile boundaries of the equivalised gross 
household income for the total population of Australia: 
 
    * Lowest quintile: $0-$264 per week 
    * Second quintile: $265-$426 per week 
    * Third quintile: $427-$611 per week 
    * Fourth quintile: $612-$869 per week 
    * Highest quintile: $870 or more per week. 
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Employed  
Persons who had a job or business, or who undertook work without pay in a family business, in the week 
prior to the survey for a minimum of one hour per week.  Includes persons who were absent from a job or 
business.  Includes CDEP participants. 
 
Community Development Employment Projects scheme 
 
The Community Development Employment Projects (CDEP) scheme enables participants (usually members 
of Aboriginal or Torres Strait Islander communities) to exchange unemployment benefits for 
opportunities to undertake work and training in activities which are managed by a local Aboriginal or 
Torres Strait Islander community organisation.  Participants in the program are therefore classified as 
employed.  The CDEP scheme is funded and supported through Aboriginal and Torres Strait Islander 
Services. 
 

Unemployed  
Persons who were not employed and actively looking for work in the four weeks prior to the survey, and 
were available to start work in the week prior to the survey. 
  

Not in the labour force  
Persons who are retired; no longer working; do not intend to work in the future; permanently unable to 
work; or who have never worked and never intend to work.  
 

 
 


