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Foreword  
Every year 75,000 Australians are hospitalised due to a heart attack or unstable angina, also 
known as Acute Coronary Syndromes (ACS).  The risks and burden of heart attacks and 
unstable angina are well known and documented. 

What is less well known by many Australians is that this is a chronic condition and the risk 
of repeat events is high. In fact, patients with ACS have a worse 12 month prognosis than 
those with breast or prostate cancer1,2.  Recent patient research found that 86% of heart 
attack survivors either don’t know or underestimate the chances of a repeat event and less 
than a third understand the chronic nature of their heart condition3.  

This report is a welcome addition to our body of knowledge about repeat events. The 
report finds: 

Number of Australians dying from repeat events is increasing 

 The number of Australians dying from repeat heart attacks is rising and expected to 
increase by over 40% by 2020 

 Repeat events are more likely to be fatal: In 2010 one in five repeat heart attacks 
resulted in death compared to one in 10 initial events 

 In 2010 there were nearly 26,000 hospitalisations due to repeat ACS events and this 
number is expected to increase by more than 30% to almost 35,000 a year by 2020  

Women are at greatest risk 

 For women, the risk of death from a repeat heart attack is expected to escalate 
significantly over the next decade due to population aging, with one in four dying from 
a repeat event by 2020 

 Women are at lower risk of having an event than men, but are much more likely to die 
from one – the risk of death from a repeat event for women is 20.7% versus 13.7% for 
men 

Repeat events have a higher burden of disease cost than initial events 

 Repeat events account for $8.4 billion in costs, or 46% of the total economic costs,   and 
due to the higher mortality risk account for over 50% of the burden of disease costs at 
$6.8 billion 

Importantly this report also highlights the critical need for secondary prevention efforts to 
curtail the ongoing mortality risks and economics costs. The report notes there are stark 
disparities in the availability of rehabilitation programs, but even where programs exist, 
participation rates remain low.  

Much more focus is needed to ensure we protect the lives of heart attack survivors in the 
short and long term. This requires patient education, 100% referral to programs, access to 
high quality ongoing maintenance programs that support lifestyle changes, improved 
adherence to prescribed medications as well as psychosocial support. Many of these 
weaknesses could be addressed by the development of a structured framework for long 
term management and support. 
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As a nation we still have work to do to ensure heart attack survivors have the services and 
support they need to live long and fulfilling lives.  

Brian Dooley 
CEO, Heart Support Australia 
 
1
 Chew DP, et al. Invasive management and late clinical outcomes in contemporary Australian 

management of acute coronary syndromes: observations from the ACACIA registry. MJA 2008: 188: 
691-697 
2 Australian Institute of Health and Welfare, Cancer Australia and Australasian Association of Cancer 
Series no. 42. Cat. No. CAN 38. Canberra: AIHW 
3 Recent patient research conducted by HSA, August 2011 
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Executive Summary 
Coronary heart disease (CHD) accounts for greater morbidity in Australia than any other 
single disease and nearly one fifth of all deaths in Australia (AIHWa, 2010).  Acute coronary 
syndrome (ACS) is a subset of CHD and is defined across a range of medical conditions 
which result in the acute reduction of blood flow to the heart.  ACS encompasses chest pain 
at rest (unstable angina) and heart attack (acute myocardial infarction – AMI).   

Despite ongoing clinical management and treatment of patients who initially present at 
hospital with ACS, repeat ACS events often occur.  Within the first six months following 
initial ACS diagnosis, up to one third of patients may present with repeat ACS, however, the 
time frame for repeat ACS may extend to many years (Jia et al, 2005).   

Deloitte Access Economics was commissioned by AstraZeneca Australia to investigate the 
epidemiological profile of ACS in Australia, estimate the economic cost of ACS including 
repeat ACS, and to explore the extent of investment in secondary prevention of ACS.  

This study estimated there were 74,923 ACS hospital separations in Australia in 2010.  Of 
these, 46,378 (62%) were associated with AMI (heart attack) and 28,546 (38%) with 
unstable angina.  Access Economics previously estimated that there were 79,990 hospital 
separations related to ACS in 2009 including 47,539 associated with AMI and 32,452 
associated with unstable angina (Access Economics, 2009).  This report assumes that the 
downward trend in ACS hospital separations observed between 1998 and 2004 extends to 
2010, and then holds constant thereafter. 

By 2020, it is projected that there will be around 102,363 separations associated with ACS 
in Australia including 63,978 (63%) from AMI and 38,385 (37%) from unstable angina, under 
the assumption of constant incidence rates between 2010 and 2020.  A key driver behind 
this increase will be an ageing population, as ACS incidence rates are higher for older age 
groups.  Estimated ACS hospital separations in 2009 (Access Economics, 2009), 2010 and 
2020 are presented in Table i.     

It is estimated that 34% of all ACS events are repeat events, in line with recent data from 
the Global Registry of Acute Coronary Events (GRACE) (Aliprandi-Costa et al, 2011).  
Consequently, there were an estimated 25,773 separations from repeat ACS in 2010, 
including 16,193 from AMI and 9,580 from unstable angina.  By 2020, separations for 
repeat ACS are estimated to rise to 34,519, including 21,631 from AMI and 12,888 from 
unstable angina (Table i).  Modelling reflected the relatively older age structure of repeat 
ACS events, as compared to initial ACS events.  

ACS is a substantial contributor to mortality in Australia.  In 2010, 10,021 deaths were 
estimated to occur due to AMI.  This is projected to increase by 37% to around 13,675 
deaths in 2020, under the assumption of constant mortality rates. 

There is a greater risk of death from repeat CHD events as compared to initial CHD events.  
In this report, approximately 55% of ACS deaths in males and 51% of ACS deaths in females 
were estimated to be from repeat ACS events (Briffa et al, 2010).  In 2010, 5,305 deaths 
were estimated to occur due to repeat AMI.  This is projected to increase by 42% to around 
7,521 deaths by 2020.   
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Table i: Estimated hospital separations for ACS in Australia (incidence) 

 2009 (a) 2010 2020 

 AMI UA Total AMI UA Total AMI UA Total 

 000s 000s 000s 000s 000s 000s 000s 000s 000s 

          

Initial - - - 30.2 19.0 49.1 42.4 25.5 67.8 

Repeat - - - 16.2 9.6 25.8 21.6 12.9 34.5 

Total 47.5 32.5 80.0 46.4 28.5 74.9 64.0 38.4 102.4 

UA = unstable angina, AMI = acute myocardial infarction 
Notes: (a) Access Economics (2009) did not disaggregate 2009 ACS separations into initial and repeat events.  

Source: Deloitte Access Economics projections using Access Economics (2009), AIHW (2011), Aliprandi-Costa et 
al (2011) and DAE-DEM population estimates 

The economic cost of initial and repeat ACS 

This study used a cost-of-illness framework to estimate the economic costs of ACS.  The 
total economic cost includes direct health care system costs, the additional economic costs 
experienced outside the health care system, and the loss in healthy life (burden of disease).  
Table ii presents estimated total cost of initial and repeat ACS in Australia in 2010.   

Approximately $1.9 billion was spent on health care for ACS in 2010, such as hospital 
services (e.g. inpatient procedures such as reperfusion therapy), out-of-hospital medical 
services (e.g. consultations with general practitioners), specialised pathology and imaging 
(e.g. electrocardiography), specialists, pharmaceuticals and other health professionals. 

Within health care expenditure, $1.3 billion was for AMI (67%) and $614 million (33%) for 
unstable angina.  Repeat ACS events were estimated to account for $613 million of total 
health care expenditure on ACS, approximately equivalent to the incidence proportion of 
repeat ACS.  

There are also financial costs associated with ACS that are incurred outside the health care 
system.  These ‘indirect costs’ were estimated to account for $3.2 billion 2010.  This 
estimate includes productivity loss through reduced labour market participation and 
premature mortality ($2.1 billion), informal carer costs due to reduced productivity and 
leisure time ($659 million) and a loss in economic efficiency (known as deadweight loss) 
through additional taxation to fund public health care expenditure ($377 million).   

Repeat ACS events accounted for 30% of total indirect costs.  Within productivity losses 
from premature mortality, repeat ACS events accounted for higher costs than initial ACS, 
due to a greater proportion of ACS deaths from repeat events.  Productivity losses from 
reduced employment participation were lower for repeat ACS as compared to initial ACS, 
due to the older age structure of repeat ACS incidence (less people in working age group).  

Direct health care costs and indirect financial costs comprise the total financial costs of ACS.  
The total financial cost of ACS in 2010 was estimated to be nearly $5.1 billion, with repeat 
events accounting for approximately a third of this cost.  
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There is also a loss of healthy life in people with ACS.  Using the ‘Burden of Disease’ 
methodology developed by the World Health Organization (WHO) (Murray and Lopez, 
1996), ACS was responsible for 110,254 disability adjusted life years (DALYs), including 
52,719 DALYs from initial ACS and 57,534 DALYs from repeat ACS.  Converting this loss of 
healthy life into a monetary equivalent using the value of a statistical life year (VSLY), the 
value of the loss was estimated to be $13.3 billion in 2010, including $6.4 billion from initial 
ACS events and nearly $6.9 billion from repeat ACS events.  Thus, repeat ACS events were 
estimated to account for over half of burden of disease costs, primarily due to greater 
mortality risk from repeat events.  The detailed costing of burden of disease from ACS is 
presented in Table iii. 

The total economic cost of ACS comprises direct health care costs, indirect financial costs 
and burden of disease.  In 2010, the total economic cost of ACS was estimated to be $18.3 
billion, comprised of $17.0 billion from AMI and $1.3 billion from unstable angina.  Repeat 
events accounted for $8.4 billion in costs, or 46% of the total economic cost of ACS.  Burden 
of disease accounted for 72% of the total economic cost of ACS in 2010.   

Table ii: Total economic cost of initial and repeat ACS, 2010 

Cost type Initial events Repeat events Total events 

 AMI UA Total AMI UA Total AMI UA Total 

 $ m $m $ m $m $ m $m $ m $m $ m 

          

Health care costs(a) 836 433 1,269 432 181 613 1,268 614 1,882 

          

Indirect economic 
losses(b) 

1,958 253 2,211 841 121 961 2,798 374 3,172 

Productivity loss 1,525 0 1,525 612 0 612 2,136 0 2,136 

Informal care 265 167 432 142 84 227 408 251 659 

Deadweight loss 168 87 254 87 36 123 254 123 377 

          

Burden of 
disease(c) 

6,203 188 6,391 6,766 95 6,861 12,969 283 13,252 

YLL 5,706 0 5,706 6,500 0 6,500 12,206 0 12,206 

YLD 497 188 685 266 95 361 763 283 1,046 

          

Financial cost(a) + (b) 2,498 385 3,105 1,569 381 1,949 4,067 614 5,055 

Total cost(a) + (b) + (c) 8,997 874 9,871 8,039 397 8,436 17,036 1,271 18,307 

Source: Deloitte Access Economics calculations using ABS (2004, 2006, 2006, 2007, 2008, 2009, 2010d, 2010e, 
2010f), Access Economics (2009), AIHW (2010b), Bhattacharya et al (2006), Kovoor et al (2006), Liu et al (2002), 
NHMRC (2001), OBPR (2008, 2010), Vos and Begg (2007), Zhang et al (2009)
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Table iii: Burden of disease from ACS, 2010 

  Initial events Repeat events Total events 

YLD (number) 4,109 2,169 6,278 

YLD ($ million) (a) 685 361 1,046 

    

YLL (number)  48,610 55,365 103,975 

YLL ($ million) (b) 5,706 6,500 12,206 

    

DALY (number)  52,719 57,534 110,254 

DALY ($ million)(a) + (b) 6,391 6,861 13,352 
Notes: (a) YLDs in 2010 were derived by multiplying disability weights for ACS (Vos and Begg, 2007) by incidence 
of ACS in 2010.  YLDs were converted to a financial equivalent by multiplying these with a VSLY of $166,604 
(OBPR, 2008).  (b)  YLLs were estimated using deaths from AMI in 2010.  The financial value of life lost was 
estimated by applying a VSLY of VSLY of $166,604 (OBPR, 2008) to residual life expectancy at time of death, and 
discounting to present day at a rate of 5% per annum (NHMRC, 2001).       

Source: Deloitte Access Economics calculations using ABS (2004, 2006, 2006, 2007, 2008, 2009), Access 
Economics (2009), NHMRC (2001), OBPR (2008),   Vos and Begg (2007)  

Importance of secondary prevention 

There is a distinction between primary prevention and secondary prevention of ACS.  
Primary prevention involves delaying or preventing the onset of cardiovascular disease.   

Primary prevention measures undertaken by the Australian Government encompass both 
lifestyle based health promotion programs targeting the general population as well as 
pharmacological interventions targeted at high risk groups within the population. Both 
types of measures are aimed at preventing the development of coronary risk factors that 
lead to ACS events.  It is conservatively estimated that nearly $475.0 million was spent on 
the primary prevention of ACS in 2010.  This includes health assessments in primary care to 
detect cardiovascular risk factors before the initial ACS event ($103.6 million), programs 
targeted at the general population ($276.2 million) and pharmacological interventions 
($95.2 million). 

Secondary prevention encompasses early detection of ACS and intervention to prevent 
progression.  This includes cardiac rehabilitation programmes, ongoing prevention in terms 
of controlling modifiable risk factors and optimising pharmaceutical management.  Given 
the enduring and chronic nature of ACS, appropriate secondary prevention is necessary in 
order to curtail the ongoing mortality risk of repeat ACS, as well as economic costs.  There 
are stark regional disparities in the availability of cardiac rehabilitation programs in 
Australia.  For example, there is only one single maintenance program in the Northern 
Territory.   

While there are many proven methods of increasing secondary prevention of ACS, whether 
through the early detection of disease through health assessments or through cardiac 
rehabilitation or medical management, participation rates for most of these measures 
remain low in Australia.  Barriers to participation in cardiac rehabilitation programs include 
lack of follow-up by health care professionals whether it be from the in-patient setting or 
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on follow up in the post-event primary care setting, lack of referral and psychosocial 
factors.  There are methods to alleviate low participation rates.   

Another important aspect of secondary prevention involves long term therapy with 
medications including antiplatelet agents, beta-blockers, ACE inhibitors, statins, and 
warfarin.  Adherence to medications is another area of concern.  Therapy discontinuation 
may increase likelihood of a repeat ACS event, which can subsequently increase the burden 
of disease and the costs associated with ACS.  Further work relating to compliance and 
adherence will enhance understanding of the reasons and strategies for improvement. 

Cardiac rehabilitation is an effective intervention but there is large scope to improve 
referral to cardiac rehabilitation services and access to appropriate services in the 
outpatient, community and home-based settings.  Working in parallel, interventions are 
needed to improve medication adherence, which is one of the most effective ways to 
reduce repeat ACS events. 

Finally, progress in the form of innovative and cost-effective new therapeutic interventions 
is needed to stem the growing burden of ACS.  If new treatments are found to be safe, lead 
to substantial improvements in effectiveness, and are cost effective, they should become 
an important part of future ACS treatment in Australia.   

Deloitte Access Economics 
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1 Epidemiology of ACS in Australia  
Coronary heart disease (CHD) (also known as ischemic heart disease) accounts for greater 
morbidity in Australia than any other single disease.  In 2006 alone, CHD accounted for 
almost 23,000 deaths or 17% of all deaths Australia wide (AIHWa, 2010).  This is despite 
improvements in prevention, detection and clinical management of people with the 
disease.  CHD is associated with significant cost to the health care system, individuals, and 
society in general (Access Economics, 2005).  

Acute coronary syndrome (ACS) is a sub-group of CHD and is made up of unstable angina 
and acute myocardial infarction (AMI).  ACS includes clinical presentations that span ST-
segment-elevation1 myocardial infarction to an accelerated pattern of angina without 
evidence of necrotic damage to the heart muscle (myonecrosis) (Chew et al, 2005).  

The common underlying cause of ACS is a build up of cholesterol plaque on the inside of the 
arteries of the heart muscle (known as atherosclerosis), causing the myocytes to enlarge 
and form a hard cover over the area.  This results in arterial narrowing, reducing blood 
supply (and hence oxygen) to the heart.  Under normal conditions blood flow may still be 
adequate but may be insufficient when an elevated blood flow is required (e.g. through 
exercise).  This is known as stable angina and is not considered part of ACS.  

However, if the plaque ruptures from the artery wall it can cause a blood clot within the 
artery, significantly reducing blood flow or completely blocking blood flow to the heart 
muscle.  Such events can give rise to the sudden onset of angina (unstable angina) leading 
to severe chest pain and potential damage to the heart muscle (acute myocardial 
infarction).  Death can occur if blood flow is not quickly restored to the heart muscle 
through the use of drugs or catheter procedures. 

1.1 Definition of ACS 

ACS is defined across a range of medical conditions which result in the acute reduction of 
blood flow (ischemia) to the heart.  Myocardial ischemic states which are defined by ACS 
encompass unstable angina and heart attacks  (Grech and Ramsdale, 2003a).  More 
specifically, heart attacks are divided into two types: STEMI (ST-segment elevation 
myocardial infarction) and NSTEMI (Non-ST segment elevation myocardial infarction).  
STEMI is the more serious type and is a result of more of the heart muscle being affected 
during the heart attack.  For example, the schematic in Figure 1.1 provides a representative 
snapshot of the level of blood vessel occlusion which is typically seen across UA, NSTEMI 
and STEMI diagnosis.  UA and NSTEMI present with a partial block to the coronary artery 
(non-occlusive thrombus), whereas the degree of blockage witnessed with STEMI is more 
severe. 

                                                             
1
 Recording of electrical activity of the heart over time using an electrocardiograph, also known as an 

electrocardiogram (ECG).   
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Figure 1.1: Coronary artery occlusion across ACS conditions 

 
Source: Adapted from Medicinembbs online2. 

Figure 1.2 shows the definition of ACS components over time.  An initial electrocardiogram 
(ECG) is conducted to determine whether ST-segment-elevation is present.  If at a hospital, 
myocardial biomarker levels will also be tested.  The ECG results and the myocardial 
biomarker levels will determine the diagnosis and the treatment path.  If STEMI is present 
on the ECG, patients are diagnosed as having an AMI (heart attack) requiring urgent 
reperfusion. If ST elevation is not present, then patients may be diagnosed as having a 
NSTEMI (if biomarkers are elevated) or unstable angina (if biomarkers are not elevated). 

                                                             
2
 Accessed from http://medicinembbs.blogspot.com/2011/06/what-is-difference-between-nstemi-and.html, 8 

August 2011. 

http://medicinembbs.blogspot.com/2011/06/what-is-difference-between-nstemi-and.html
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Figure 1.2: Diagnostic algorithm for ACS 

 
Source: NHF and CSANZ (2006).  ECG: electrocardiogram. 

For the purposes of this study, ACS is defined as patients that are diagnosed with unstable 
angina and AMI.  Referring to the World Health Organisation (WHO) ICD-10 codes, ACS 
incorporates I20.0 for unstable angina (a sub-set of angina pectoris) and all sub-sets within 
I21 (WHO, 2007).  These are outlined in more detail in Table 1.1. 

Table 1.1: Definition of ACS 

ICD-10 Group Sub-group 

I20.0    Unstable angina Angina:  

Crescendo 

De novo effort 

Worsening effort 

Intermediate coronary 
syndrome 

Preinfarction syndrome 

I21.0 Acute transmural myocardial 
infarction of anterior wall 

Transmural infarction (acute) 
(of): 

Anterior (wall) NOS 

Anteroapical 

Anterolateral 

Anteroseptal 
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I21.1 Acute transmural myocardial 
infarction of inferior wall 

Transmural infarction (acute) 
(of): 

Diaphragmatic wall 

Inferior (wall) NOS 

Inferolateral 

I21.2 Acute transmural myocardial 
infarction of other sites 

Transmural infarction (acute) 
(of): 

Apical-lateral 

Basal-lateral 

High lateral 

Lateral (wall) NOS 

Posterior (true) 

Posterobasal 

Posterolateral 

Posteroseptal 

Septal NOS 

I21.3 Acute transmural myocardial 
infarction of unspecified site 

Transmural myocardial 
infarction NOS 

I21.4 Acute subendocardial 
myocardial infarction 

Nontransmural myocardial 
infarction NOS 

I21.9 Acute myocardial infarction, 
unspecified 

Myocardial infarction (acute) 
NOS 

Notes: (a) Includes: myocardial infarction specified as acute or with a stated duration of 28 days or less from 
onset. Excludes: certain complications following AMI: I25.2, I25.8, I22-I24.1.  (b) The above table reflects the 
working definition of ACS which Deloitte Access Economics has used within this report. 

Source: WHO (2007) 

1.1.2 Development of ACS 

Each condition of ACS, unstable angina, NSTEMI and STEMI, share a common 
pathophysiologic origin, which typically involves instability and fracture in the protective 
fibrous cap of an atheromatous plaque (Libby, 2001; Sami and Willerson 2010).  When 
these plaques fissure or rupture and core constituents such as lipid, smooth muscle and 
foam cells are exposed; it leads to the local generation of thrombin and deposition of fibrin 
(Grech and Ramsdale, 2003a).  These events promote platelet aggregation, adhesion and 
the subsequent formation of an intracoronary thrombus (Grech and Ramsdale, 2003b).  
Downstream embolisation from friable coronary thrombus may occur, leading to focal cell 
necrosis and the release of cardiac troponins (Heeschen et al, 1999).  Elevation in troponin 
levels and related biomarkers provide robust evidence for the diagnosis and prognosis of 
ACS (Nagesh and Roy, 2010). 

STEMI usually occurs when thrombus forms on a ruptured atheromatous plaque and blocks 
an epicardial coronary artery.  Patient survival depends on several factors, the most 
important being restoration of blood flow, the time taken to achieve this, and the sustained 
patency of the affected artery (Grech and Ramsdale, 2003b).  NSTEMI is a form of non-
segment elevation acute coronary syndrome (NSTEACS).  Patients with NSTEMI differ from 
patients with STEMI only through the absence of ST elevation on the presenting ECG. 
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Although there is no universally accepted definition of unstable angina, it has been 
described as a clinical syndrome between stable angina and AMI (Grech and Ramsdale, 
2003a).  Unstable angina can be recognised by ischemic-type chest pain that is more 
frequent, severe or prolonged than the patient’s usual angina symptoms, occurs at rest or 
minimal exertion, or is difficult to control with drugs.  Recent onset angina is also classified 
as unstable (Maynard et al, 2000). 

1.1.3 Initial versus repeat ACS 

Despite ongoing clinical management and treatment of patients who have initially 
presented at hospital with ACS, recurrent or repeat ACS events often occur.  Repeat ACS 
involves the subsequent presentation of ACS within the same patient, at a time point 
following the primary presentation of symptoms which typify ACS.  For the purposes of this 
study, repeat ACS is defined as patients that re-present with ACS, subsequent to any prior 
diagnosis of ACS. 

Within the first six months following initial ACS diagnosis, up to one third of patients may 
present with repeat ACS, however, the time frame for repeat ACS may extend to many 
years (Jia et al, 2005).  Given the enduring and chronic nature of this disease, appropriate 
secondary management is necessary in order to curtail the ongoing mortality risk of repeat 
ACS, as well as costs to the health care system. 

1.2 Risk factors and co-morbidity with ACS 

Risk factors for ACS are diverse, including both lifestyle choices and neurobiological 
aetiologies.  Known risk factors for ACS include smoking, high blood cholesterol, physical 
inactivity, diabetes, high blood pressure, being overweight or obese, and depression and 
social isolation (Heart Foundation, 2009).  Often the impact of these risks can be 
successfully reduced by specific preventative methods, such as pharmacotherapy and 
lifestyle changes (Patel and Adams, 2008).  However, there are also some risk factors of ACS 
which cannot be reduced, namely age, gender (being male) and a family history of coronary 
heart disease (Heart Foundation, 2009).   

As part of the Global Burden of Disease (GBD) Study, the World Health Organization (WHO) 
developed a method for ‘risk quantification’ to assess the health implications of certain risk 
exposures and provide a degree of conceptual and methodological consistency and 
comparability across risk factors (Ezzati et al, 2004).  Using this methodology, which was 
established as part of the Comparative Risk Assessment (CRA) study, Vos and Begg (2007) 
determined that seven risk factors explain 81.5% of CHD deaths and 85.2% of CHD disability 
adjusted life years.  Although their study did not specifically focus on ACS, unstable angina 
and AMI make up around 58% of Australian separations associated with CHD (Access 
Economics, 2009) and constituted over 45% of the associated mortality for 2009 (ABS, 
2009).  As such, risk factors associated with CHD outlined by Vos and Begg (2007) can be 
used as a good proxy for ACS.   

The WHO CRA identified seven modifiable risk factors which have an impact upon CHD, 
inclusive of: 

 blood pressure;  

 cholesterol;  
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 body mass index (BMI);  

 fruit and vegetable intake; 

 physical inactivity; 

 tobacco intake;  and 

 alcohol intake. 

Similar findings on the contribution of risk factors to CHD morbidity and mortality 
presented in Vos and Begg (2007) have been recognised world-wide.  In a study on 
potentially modifiable risk factors associated with AMI in 52 countries (including developed 
and less developed countries), Yusuf et al (2004) found that tobacco consumption and high 
cholesterol were the two strongest risk factors, followed by psychosocial factors, abdominal 
obesity, history of hypertension, and history of diabetes.  Daily consumption of fruit and 
vegetables and moderate to strenuous exercise three times per week reduced the risk of 
AMI.  Exposure to multiple CHD risk factors was found to be commensurate with risk of 
AMI, and a reduction in risk for AMI was associated with healthy activities (Yusuf et al, 
2004). 

Tobacco intake 

Consumption of tobacco through inhalable means, such as cigarettes, is replete with an 
abundance of human carcinogens, and other toxic compounds.  These practises are causally 
related to an increased risk in mortality from many medical conditions, including CHD 
(Ezzati and Lopez 2004).  This link has also been established in reverse, with the risk of AMI 
and death from CHD decreasing by half one year after quitting, and, after several years, 
approaching that of non-smokers (Patel and Adams 2008).  Vos and Begg (2007) estimated 
that tobacco consumption accounts for 1.5% of CHD deaths and 1.2% of CHD DALYs in 
Australia. 

The smoking rate for the Australian population has been steadily declining within the last 
50 years.  More recently, between 1985 and 2007 the prevalence of daily smoking declined 
by around 15% and 11% for males and females respectively (AIHW, 2008a). In 2006, 
Australia had the second lowest prevalence rate of smoking amongst OECD (Organisation 
for Economic Cooperation and Development) countries at 16.8%, the lowest being Sweden 
(AIHW, 2008a). 

High cholesterol 

Cholesterol is a fat-like substance produced by the body which is found in the blood stream 
and all other parts of the bodies including organs and nerve fibres.  Most cholesterol in the 
body is made by the liver from a variety of foods, but especially from saturated fats.  The 
main factors that can influence an individual’s level of cholesterol include a diet high in 
saturated fat content, heredity, and various metabolic conditions such as type II diabetes 
(Lawes et al, 2004b).  

Cholesterol is thought to accelerate atherosclerosis, and thus influence CHD.  However, the 
exact process remains uncertain.  Clear and consistent positive associations between CHD 
and cholesterol level have been observed in cohort studies, and clinical trials of cholesterol 
lowering treatments have provided evidence of reversibility (Lawes et al, 2004b).  
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Vos and Begg (2007) estimate that high cholesterol accounts for 10.1% of CHD deaths and 
5.3% of CHD DALYs in Australia.  Average blood cholesterol levels of adults aged between 
25 and 64 years were relatively unchanged between 1980 and 2000 (AIHW, 2008a).  There 
have been no national surveys of blood pressure levels (or blood cholesterol levels) since 
1999 to 2000, so there are no data to ascertain whether these patterns have continued.   

Body mass index 

The body mass index (BMI) provides a general relationship between weight and health 
(James et al 2004).  Excessive body-weight gain results in abnormalities in blood lipids, 
leading to an increased risk of developing CHD. In particular, the distribution of body fat 
appears to be an important determinant of the risk of coronary disease and death as 
patients with abdominal obesity experience the greatest risk (Krauss and Winston 1998).  
Vos and Begg (2007) estimated that elevated BMI accounted for 3.7% of CHD deaths and 
2.5% of CHD DALYs in 2003. 

The prevalence of overweight and obese people in Australia continues to increase.  In 2007-
08 around 2.8 million adults were obese and a further 4.1 million were estimated to be 
overweight but not obese (ABS, 2010).  This means around 6.9 million people were 
estimated to have been above the BMI associated with healthy weight. 

In nearly every age bracket there has been a steady increase in the prevalence of 
overweight and obese people in Australia.3  A study on adults attending general practice 
shows that the prevalence of overweight and obese people in Australia increased from 51% 
in 1998-99 to 58.5% in 2006-07 (AIHW, 2008a). 

Hypertension 

It is generally accepted that blood pressure plays a significant role in accelerating 
atherosclerosis of the blood vessels and thereby increasing the risk of cardiovascular 
disease (Lawes et al, 2004a).  A variety of prospective cohort studies and overviews have 
demonstrated a strong, continuous temporal association between blood pressure and CHD 
(APCSC, 2003; MacMahon and Rodgers, 1993). 

The standard unit for measuring blood pressure is mmHg and each 10mmHg below-usual 
SBP is associated with a 26% (95% confidence interval of 24-29%) lower risk of CHD (Lawes 
et al, 2004a).  According to Vos and Begg (2007), high blood pressure accounts for 10.7% of 
CHD deaths and 4.8% of CHD DALYs in Australia when analysed independently from the 
other risk factors. 

In recent years blood pressure among Australians has been trending down. AIHW (2008b) 
notes that the prevalence of high blood pressure in males and females aged between 25 
and 64 years has more than halved. 

                                                             
3
 Prevalence of overweight and obese people aged between 65 and 74 years decreased slightly between 2001 

and 2004-05. 
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Type II diabetes 

Diabetes mellitus is a chronic metabolic disease resulting from reduced levels of insulin in 
the blood, or through ineffective insulin.  The consequence is a high level of glucose in the 
blood that can lead to a number of conditions, including CHD. 

People with diabetes are much more likely to have disability from cardiovascular disease 
than those without diabetes (Franklin et al, 2004).  According to Vos and Begg (2007), 
diabetes accounts for around 0.6% of the disability associated with CHD and 3.6% of the 
years of healthy life lost.  Furthermore, around 2.1% of the total burden of disease 
associated with CHD was attributed to diabetes. 

The prevalence of diabetes in Australia has increased significantly in the last 20 years.  An 
estimated 898,800 Australians, or 4.4% of the population, have been diagnosed with 
diabetes (excluding gestational diabetes) at some time in their lives according to self-
reports in 2007-08 (AIHW, 2011).  This included 87,100 people with Type I diabetes and 
787,500 people with Type II diabetes, with the remainder unknown.  

Approximately 43% of people with diabetes were aged 65 years or older.  Given the 
increasing trend in the number of people with diabetes and ageing of the Australian 
population, the prevalence of diabetes could increase significantly in the future, with 
subsequent impacts on the incidence of ACS. 

Alcohol intake 

Alcohol consumption is linked to long-term biological and social consequences through 
three outcomes: intoxication, dependence and direct biochemical effects.  The direct 
biochemical effects can influence IHD in both a beneficial and harmful way.  Moderate 
alcohol consumption reduces plaque deposits in arteries, promotes blood clot dissolution 
and protects against blood clot formation (Zakhari, 1997).  On the other hand, alcohol 
increases the risk of high blood pressure (Apte et al, 1997) and hormonal disturbances 
(Emanuele and Emanuele, 1997).  Vos and Begg estimated that the net impact of alcohol 
consumption accounts for 0.8% of CHD deaths and 2.3% of CHD DALYs. 

Fruit and vegetable intake 

Studies have found that fruit and vegetables provide a protective effect against ischemic 
heart disease (IHD) (Law and Morris, 1998; Ness and Powles, 1997). In particular, numerous 
studies have consistently shown that individuals who eat more fruits and vegetables have a 
reduced risk of AMI (Rimm et al, 1996). 

The mean dietary intake of fruit and vegetables (excluding potatoes) is estimated to be 
600g/day in adults, 480g/day in children aged 5 to 14 years, and 330g/day in children aged 
0 to 4 years (Lock et al, 2004). Vos and Begg (2007) estimated that low fruit and vegetable 
consumption accounts for 2.4% of CHD deaths and 1.4% of CHD DALYs in Australia. 

Physical activity 

The apparent protective effect of being more active has been extensively documented with 
a significant amount of literature quantifying and qualifying the role of physical inactivity as 
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a risk factor of CHD (Bull et al, 2004). There is evidence of a strong inverse correlation of 
leisure time activity and energy expenditure, habitual exercise and fitness with risk of 
coronary disease and death (Patel and Adams, 2008). The effect appears to be proportional 
to energy expenditure; the greater the degree of physical activity the lower the risk of 
coronary events.  Vos and Begg (2007) estimated that physical inactivity accounts for 6.6% 
of CHD deaths and 3.4% of CHD DALYs in Australia. 

Data from the National Health Surveys show there has been little change in the level of 
physical activity in the Australian population.  The proportion of adults (18 years and over) 
that undertook less than 100 minutes of exercise in the two weeks prior to the surveys has 
fluctuated between 30% and 35%. 

Depression 

Depression has been recognised as a common co-morbidity among cardiac patients and an 
independent predictor of adverse outcomes (Amin et al, 2008; Reddy et al, 2008).  
Approximately 20% of patients with a recent ACS have major depression, and almost 20% 
have minor depression (Carney and Freedland, 2008). Numerous studies have documented 
that depression in patients with ACS is associated with a higher incidence of mortality, 
recurrent cardiovascular events, and healthcare utilisation (Rozanski et al, 2005). Parker et 
al (2008) determined that only depressive episodes that commenced after an ACS 
admission were associated with a poorer cardiovascular outcome. 

Amin et al (2008) found that reduced levels of omega-3 fatty acids in blood cell 
membranes, an emerging risk factor for both ACS and depression, could help explain the 
relationship between depression and adverse ACS outcomes.  Furthermore, other studies 
have found psychobiological processes to underlie the emotional triggering of ACS (Steptoe 
and Brydon, 2009).  Patients with advanced atherosclerosis may be triggered into ACS by 
acute anger, stress and depression.  Vos and Begg estimated that CHD accounts for 3.3% of 
DALYs attributed to depression (Vos and Begg, 2007). 

1.3 Projected number of ACS events in Australia 

There are two primary Australian data sources on ACS treatment that were available.  The 
Australian Institute of Health and Welfare (AIHW) provides an estimate of the number of 
separations by event type, gender, and 10 year age brackets, with the latest data being for 
2007-08 (AIHW, 2011).  However, there is a possibility that this data may over estimate the 
real number of separations because it does not adjust for transfers and readmissions 
related to the same event. 

The second data source is based on population-based linkage of health records in the Perth 
Statistical Division, Western Australia, which was employed in previous 2009 analysis of ACS 
by Access Economics (2009).  The linked data is created by determining connections 
between core Department of Health Western Australia (DoHWA) data collections and other 
administrative data sources and research collections, based on probabilistic linkage created 
through the use of similar demographic information (e.g. name, sex, date of birth and 
address).  The data collections linked for the purposes of this study were hospital 
admissions, emergency presentations, and death records associated with the Registry of 
Births, Deaths, and Marriages. 
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ACS separation rates per 100,000 people based on 28 day episodes within the Perth 
Statistical Division are shown in Table 1.2.  The data were derived from hospital admissions 
regarding diagnoses for AMI or unstable angina in any diagnostic field and included fatal 
and non-fatal cases.  They relate to residents of Perth aged 35 to 79 years and do not 
necessarily include persons admitted to hospitals in Perth. 

Table 1.2: ACS age standardised separations in the Perth Statistical Division 

 1998 1999 2000 2001 2002 2003 2004 

 
No. per 
100,000 

No. per 
100,000 

No. per 
100,000 

No. per 
100,000 

No. per 
100,000 

No. per 
100,000 

No. per 
100,000 

Male        

35-39 94.29 59.39 70.96 81.28 109.19 67.63 64.87 

40-44 213.83 193.86 170.49 154.72 179.33 161.42 146.44 

45-49 397.95 365.98 345.38 360.5 357.51 367.59 376.70 

50-54 659.14 568.43 578.46 593.81 590.75 558.43 617.38 

55-59 978.60 831.56 935.90 966.53 881.23 737.16 746.52 

60-64 1,631.62 1,455.51 1,263.72 1,130.41 1,244.37 1,153.36 1,133.31 

65-69 2,062.73 1,888.57 2,126.07 1,865.43 1,739.60 1,588.87 1,569.30 

70-74 2,932.90 2,545.76 2,589.75 2,494.91 2,692.13 2,271.31 2,160.06 

75-79 3,536.54 3,466.43 3,349.81 3,356.41 3,208.88 3,164.05 3,007.81 

        

Female        

35-39 26.03 14.72 18.53 20.19 20.37 20.56 37.16 

40-44 48.99 33.60 40.62 61.90 30.51 29.90 55.73 

45-49 98.64 80.51 78.88 87.05 80.60 89.08 109.22 

50-54 204.43 203.58 200.49 184.81 169.6 166.31 160.67 

55-59 350.18 339.95 342.74 280.74 258.69 255.16 257.21 

60-64 565.95 536.99 536.62 482.21 436.62 447.22 444.23 

65-69 1,015.39 1,024.31 866.52 812.83 749.69 736.96 643.85 

70-74 1,406.34 1,584.70 1,476.78 1,231.23 1,304.21 1,212.77 1,225.07 

75-79 2,441.32 2,088.66 2,099.46 2,216.32 2,186.73 2,040.49 1,891.28 

Source: Access Economics (2009) 

The Western Australian data linkage information has the capacity to avoid the inflationary 
effects of transfers and readmissions as it allows a patient to be followed within the 
hospital system.  To provide an estimate of the number of separations within Australia, 
separation rates for AMI and unstable angina derived from the linked data were applied to 
the Australian population by age bracket and gender.  For the purposes of this study, both 
total and repeat ACS events and mortality were projected from 2004 and are reported from 
2010 through 2020 inclusive. 
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1.3.2 Modelling Assumptions 

ACS incidence: rates 

Although the data accounts for re-admissions within a 28 day period there are some 
limitations in their use for this study.  As the most recent data are for 2004, and there is a 
downward trend apparent in the data between 1998 and 2004, using 2004 data is likely to 
overestimate the number of separations for 2010.   

In order to adjust for possible over estimation, linear trends were projected to 2010 (by age 
group, condition, and gender) to estimate a more recent measure of separation rates.  ACS 
rates – including AMI and unstable angina – were further assumed to remain constant 
through 2020.  Depending upon the efficacy of future treatment and ACS management 
strategies, ACS incidence rates may be expected to either flatten, or diminish slightly.  
Holding these rates stable from 2010 provides a conservative, yet appropriate treatment of 
the underlying data  

One limitation with the WA linked data for this study was that separation rates were 
available only for those between 35 and 79 years.  Although AIHW data suggests that less 
than one per cent of all separations for ACS are for those aged less than 35 years (AIHW, 
2011), evidence suggests that the burden of cardiovascular disease falls particularly heavily 
on those above the age of 80 (Begg et al, 2007; Vos and Begg, 2007).  Consequently leaving 
these age groups out of the analysis would underestimate the true number of ACS 
separations in Australia, and underestimate the costs associated with those separations. 

In order to capture separation rates for patients over the age of 79 years, separation rates 
between 25 and 79 years were fitted with trends (by condition and gender) and then 
projected to age groups beyond 79 years.  The incidence of AMI and unstable angina 
showed either polynomial or exponential growth rates with increasing age.  These patterns 
of growth were extrapolated to the relevant age groups of 80 and above. 

The resultant rates of ACS are broadly consistent with rates identified from the AIHW 
hospital data set for ACS separations (AIHW, 2011).  Representative rates for 2010 through 
2020 are presented in tabular format in Table 1.3. 

Table 1.3: ACS incidence rates for 2010 to 2020 

Age group AMI 

Male 

AMI 

Female 

UA 

Male 

UA 

Female 

ACS 

Male 

ACS 

Female 

 
No. per 
100,000 

No. per 
100,000 

No. per 
100,000 

No. per 
100,000 

No. per 
100,000 

No. per 
100,000 

       
35-39 62 21 5 17 67 38 
40-44 36 20 55 24 91 44 
45-49 225 47 127 59 352 105 
50-54 305 74 247 34 552 108 
55-59 317 83 249 43 566 127 
60-64 311 133 295 153 606 286 
65-69 555 193 487 62 1,042 255 
70-74 875 486 763 393 1,638 879 
75-79 1,554 1,084 995 520 2,549 1,604 
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80-84 2,133 1,165 1,219 535 3,352 1,700 
85-89 3,195 1,883 1,508 795 4,703 2,678 
90-94 4,786 3,044 1,828 1,181 6,614 4,225 
95-99 7,171 4,922 2,179 1,754 9,350 6,676 
100+ 10,742 7,957 2,563 2,605 13,305 10,562 

Source: Access Economics (2009) 

The incidence rates projected to 2010 for AMI and unstable angina are presented in Chart 
1.1, and for total ACS in Chart 1.2.  In summary, age standardised separation rates 
associated with: 

 AMI (males and females) and unstable angina (females) follow an exponential growth 
curve with separation rates significantly increasing beyond the age of 80 years; 

 unstable angina (males) follow a polynomial curve, increasing with flatter growth 
(compared to AMI) beyond the age of 80 years;  

 AMI are larger for males compared to females;  

 unstable angina are larger for males between 35 to 94 years, but female rates 
converge with those for males for 95 years and above; and 

 ACS is larger for males, with a wider and sustained gap apparent between males and 
females for those aged 80 years and older. 

Chart 1.1: Projected age standardised separation rates by condition 2010 

 
Source: Deloitte Access Economics projections using Access Economics (2009)  
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Chart 1.2: Projected age standardised separation rates for total ACS 2010 

 
Source: Deloitte Access Economics projections using Access Economics (2009)  

Total ACS separations: projections 

By projecting each age bracket (between 35 and 79) out to 2010 and fitting individual 
trends for each year (by condition and gender) to estimate separation rates beyond 79 
years, separation rates for age 35 to 100+ were projected for ACS, including AMI and 
unstable angina. 

Separations for ACS were calculated by multiplying incidence rates by Australian population 
estimates and projections, generated from the Deloitte Access Economics demographic 
model (DAE-DEM).4  These calculations were stratified by stratified by gender and age 
group.   

Repeat ACS separations: projections 

Recent longitudinal analysis of patients presenting with CHD events estimated that 43.0% 
of these CHD events occurred in patients with established CHD (Briffa et al, 2010).  Data 
were based on observations in Western Australia hospitals, and thus, are consistent with 
the core data set employed in this study (Access Economics, 2009).   

Additional data from the Australian Collaborative Acute Coronary Syndromes Prospective 
Audit (ACACIA) registry (Chew et al, 2008) indicates that 28.5% of patients presenting with 
ACS had experienced a prior myocardial infarction.   

                                                             

4 DAE-DEM models Australian population by individual year of age, and sex.  Key factors built into DAE-Dem 
include female fertility rates, human mortality rates, and migration patterns, both intra-domestic and 
international, based on ABS data (ABS, 2008b, 2010a, 2010b, 2010c).   
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Recent data from the Global Registry of Acute Coronary Events (GRACE) presented 
characteristics of ACS patients in Australia and New Zealand.  GRACE data from 2006-07 
shows that 34.1% of ACS patients had previously experienced myocardial infarction 
(Aliprandi-Costa et al, 2011).   

Based on these data sources, it is estimated that between 28.5% and 43.0% of total ACS 
events in Australia are repeat events, with a best estimate of 34.1%.5  The 34.1% share was 
applied in detailed epidemiological modelling to estimate repeat ACS events in Australia.   

Age distribution of repeat events 

The age distribution for repeat events was based on AIHW hospital data cubes for 
subsequent myocardial infarction (I21) presentations (AIHW, 2011), 1998/99 – 2007/08.  
Annual trends were applied to determine rates within age groups up to 2010, and then 
assumed to remain constant through 2020.  This assumption holds consistently with the 
assumption held for ACS rate from 2010 through 2020.  Extrapolations were made to age 
groups greater than 85 (85-89, 90-94, 95-99, 100+) by applying the 85+ distribution in equal 
proportion to historical and projected total ACS population incidence.  Representative 
proportions for repeat ACS events by age group used are presented in Table 1.4. 

Table 1.4: Proportion of repeat events by age group 

Age group 2006 2007 2008 2009 2010-2020 

Years % % % % % 
      
35-39 1.5 0.8 0.6 0.4 0.3 
40-44 3.0 2.1 2.5 2.3 2.2 
45-49 4.1 4.7 3.7 3.4 3.1 
50-54 5.5 5.9 5.1 4.7 4.4 
55-59 8.4 6.2 6.5 6.1 5.7 
60-64 9.2 9.1 7.7 7.3 6.9 
65-69 7.7 8.4 8.1 7.7 7.2 
70-74 12.5 11.2 11.5 11.2 10.9 
75-79 13.1 13.7 13.8 13.7 13.7 
80-84 15.6 14.3 16.4 16.9 17.3 
85-89 12.3 15.0 15.5 16.5 17.3 
90-94 5.5 6.5 6.4 7.1 8.0 
95-99 1.4 1.8 2.0 2.2 2.5 
100+ 0.2 0.3 0.3 0.4 0.5 

Source: AIHW (2011) and Deloitte Access Economics calculations.

                                                             
5 It should be noted that all data sources on repeat event incidence share have limitations.  The WA data 
estimate (Briffa et al, 2010) is for overall CHD, not specifically for ACS, but links well with the WA data used to 
derive overall ACS incidence.  The ACACIA (Chew et al, 2008) and GRACE (Aliprandi-Costa et al, 2011) data only 
present estimates for ‘prior myocardial infarction’ (and so may exclude prior unstable angina).   
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1.3.3 Total ACS separations 

In total, there were an estimated 74,923 separations associated with ACS in Australia in 
2010.  Of these, 46,378 were associated with AMI while 28,546 were associated with 
unstable angina.  ACS separations were highest for people aged 75 to 79 years. 

Estimated ACS separations in 2010 are lower than those previously projected by Access 
Economics for 2009 (Access Economics, 2009).  This is because the declining trend in ACS 
separation rates from 2004 to 2009 was assumed to continue between 2009 and 2010, and 
then remain constant after 2010.   

There were 46,963 ACS separations in males in 2010 (63% of total separations).  Within 
these, AMI accounted for 28,051 (60%) separations while unstable angina accounted for 
18,913 separations (40%).  Separations for AMI were highest for males aged between 80 
and 84 years while the number of separations for unstable angina was highest for males 
aged between 70 and 74 years. 

There were 27,960 ACS separations in females in 2010 (37% of total separations).  Within 
these, AMI accounted for 18,327 separations (66%) while unstable angina accounted for 
9,633 separations (34%). AMI and unstable angina separations were highest for females 
aged between 75 and 79. 

ACS separations in 2010 by age, gender, and condition and are shown in Chart 1.3 and 
Chart 1.4.   

Chart 1.3: Estimated ACS separations for males in Australia by age 2010 

 
Source: Deloitte Access Economics calculations using Access Economics (2009) and DAE-DEM population 
estimates 
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Chart 1.4: Estimated ACS separations for females in Australia by age 2010 

 
Source: Deloitte Access Economics calculations using Access Economics (2009) and DAE-DEM population 
estimates 
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Chart 1.5: Projected ACS separations in Australia by condition 

 
Source: Deloitte Access Economics projections using Access Economics (2009) and DAE-DEM population 
estimates 

Chart 1.6: Projected total ACS separations in Australia by age and gender 

 
Source: Deloitte Access Economics projections using Access Economics (2009) and DAE-DEM population 
estimates 
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Chart 1.7: Projected AMI separations in Australia by age and gender 

 
Source: Deloitte Access Economics projections using Access Economics (2009) and DAE-DEM population 
estimates 

Chart 1.8: Projected unstable angina separations in Australia by age and gender 

 
Source: Deloitte Access Economics projections using Access Economics (2009) and DAE-DEM population 
estimates
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1.3.4 Repeat ACS separations 

There were an estimated 25,773 separations associated with repeat ACS in Australia in 
2010.  Of these, 16,193 were associated with AMI while 8,580 were associated with 
unstable angina.  ACS separations in 2010 by age, gender and condition are shown in Chart 
1.9 and Chart 1.10.   

There were 15,885 repeat ACS separations in males in 2010 (62% of total separations).  Of 
these, AMI accounted for 9,654 (61%) while unstable angina accounted for 6,231 (39%).  
Repeat separations for AMI were highest for males aged between 85 and 89 while repeat 
separations for unstable angina were highest for males aged between 80 and 84 years. 

There were 9,889 repeat ACS separations in females in 2010 (38% of total separations).  Of 
these, AMI accounted for 6,539 (66%) while unstable angina accounted for 3,350 (34%).  
Repeat separations for AMI and unstable angina were highest for females aged between 85 
and 89. 

Chart 1.9: Projected male repeat ACS separations by age 2010 

 
Source: Deloitte Access Economics projections using Access Economics (2009), AIHW (2011), Aliprandi-Costa et 
al (2011) and DAE-DEM population estimates 
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Chart 1.10: Projected female repeat ACS separations by age 2010 

 
Source: Deloitte Access Economics projections using Access Economics (2009), AIHW (2011), Aliprandi-Costa et 
al (2011) and DAE-DEM population estimates 
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Detailed repeat ACS projections from 2010 to 2020 are presented in Appendix A. 
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Chart 1.11: Projected repeat ACS separations by condition 

 
Source: Deloitte Access Economics projections using Access Economics (2009), AIHW (2011), Aliprandi-Costa et 
al (2011) and DAE-DEM population estimates 

Chart 1.12: Projected total repeat ACS separations by age and gender 

 
Source: Deloitte Access Economics projections using Access Economics (2009), AIHW (2011), Aliprandi-Costa et 
al (2011) and DAE-DEM population estimates 
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Chart 1.13: Projected repeat AMI separations by age and gender 

 
Source: Deloitte Access Economics projections using Access Economics (2009), AIHW (2011), Aliprandi-Costa et 
al (2011) and DAE-DEM population estimates 

Chart 1.14: Projected repeat unstable angina separations by age and gender 

 
Source: Deloitte Access Economics projections using Access Economics (2009), AIHW (2011), Aliprandi-Costa et 
al (2011) and DAE-DEM population estimates 
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Age distribution of initial ACS events versus repeat ACS events 

As shown in Chart 1.15, modelling reflects that repeat ACS events have an older age 
structure than initial ACS events.  Within initial events, people aged between 75 and 79 
years comprise the largest proportion of incidence.  Within repeat events, people aged 
between 85 and 89 years comprise the largest proportion of incidence.  

Chart 1.15: Age structure of initial versus repeat ACS events, 2010 

 
Source: Deloitte Access Economics projections using Access Economics (2009) and AIHW (2011) 
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trends.  It is more than likely that separation rates will continue to decrease in the 
immediate future, but for how long and how much is unknown. 

As separation rates decline, it could be expected that further improvements in treatment 
may be harder to achieve (that is, the marginal benefit of additional investment decreases 
as total investment increases).  Furthermore it is unclear how current trends in the risk 
factors associated with ACS will impact on separation rates in the future.  For example, as 
shown in Section 1.2, tobacco use is currently decreasing in Australia along with the 
prevalence of high blood pressure, while the prevalence of overweight and obese people 
and the prevalence of diabetes are increasing rapidly. 

The Australian population is becoming older and will put increased pressure on ACS 
resources.  For example, Chart 1.16 shows the larger bulge for people aged between 65-84 
years, with the proportion of people in high risk age groups (65+ years) expected to 
increase from 13.6% to 16.8% between 2010 and 2020.  Chart 1.17 displays the projected 
change in the Australian population age structure.  
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Chart 1.16: Projected Australian population age structure 

 
Source: Deloitte Access Economics, DAE-DEM. 
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Chart 1.17: Projected Australian population age structure 

 
Source: Deloitte Access Economics, DAE-DEM. 
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Chart 1.18: Estimated share of repeat ACS separations by jurisdiction 2010 

 
Source: Deloitte Access Economics calculations 
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fact that incidence of ACS is estimated increase with population growth, as 2010 rates of 
ACS (per 100,000) are held constant in the modelling. 

As a proportion, males are expected to account for slightly over 50% of deaths associated 
with AMI throughout the decade despite the fact that males are expected to account for 
over 60% of estimated AMI separations during this period.  Compared to the projected 
number of AMI separations for 2010, this would suggest deaths occurring within 28 days of 
a separation account for around 21.6% of all deaths associated with AMI, softening slightly 
to 21.4% by 2020.  For women, around 18.1% of initial AMI separations in 2010 were 
estimated to result in mortality, whereas the proportion in males was estimated to be 
10.6%.   

The proportion of projected aggregated (male and female) deaths following AMI in 
Australia is assumed to hold constant during the following decade as higher rates of AMI 
mortality predominantly afflict those aged 85 years or older (42%).  The at risk population 
for death following AMI are people aged 65 years or older.   

Table 1.5 presents projected deaths for selected years (2010, 2015, and 2020) by gender 
and age bracket.  During the decade, it is estimated that the greatest number of AMI 
associated mortalities for males are to be expected in those aged between 75 and 84, while 
for women, those most at risk are aged 85 or older.   

Chart 1.19: Projected deaths following AMI in Australia 

 
Source: ABS (2004, 2006, 2006, 2007, 2008, 2009) and Deloitte Access Economics calculations. 
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Chart 1.20: Proportion of projected deaths following AMI Australia 2010-2020 

 
Source: ABS (2004, 2006, 2006, 2007, 2008, 2009) and Deloitte Access Economics calculations. 
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1.4.2 Mortality from repeat ACS 

The projected number of deaths following repeat AMI in Australia between 2010 and 2020 
are presented in Chart 1.21.   

There is a greater risk of death from repeat CHD events as compared to initial CHD events.  
This is reflected in a longitudinal analysis of mortality in patients with CHD (Briffa, 2010) 
suggested 55% of CHD deaths for men and 51% of CHD deaths for women were in patients 
with established CHD (i.e. those suffering repeat CHD events).  These proportions were 
assumed to hold for ACS and were applied in modelling to total deaths from ACS to discern 
the proportion of mortality attributable to repeat ACS events. 

In 2010, there 5,305 deaths were estimated to occur in association with repeat AMI and 
this is projected to increase by 42% to around 7,521 deaths by 2020.  As a proportion, 
males will account for around 48.5% of deaths associated with repeat AMI in 2010, a 
proportion that is expected to grow slightly to around 50.2% by the end of the decade.  
Interestingly, this relationship is expected to arise despite the fact that the share of male 
repeat ACS separations is expected to increase by less from 62% in 2010 to 63% in 2020.  
Compared to the number of AMI separations for 2010, this would suggest deaths occurring 
within 28 days of a separation account for around 26.2% of all deaths associated with 
repeat AMI, and rising seven percentage points to 32.9% by 2020.       

For women, around 20.7% of repeat AMI separations in 2010 were estimated to result in 
mortality, whereas the proportion in males was estimated to be 13.7%.  By 2020, the 
proportion for males is expected to remain fairly constant, while the proportion for females 
is expected to increase to around 24.3%.  

As per total AMI estimates, the proportion of aggregated (male and female) projected 
deaths following repeat AMI in Australia was assumed to hold constant during the following 
decade, as higher rates of AMI mortality predominantly afflict those aged 85 years or older 
(42%).  The at risk population for death following AMI are those, men and women, aged 65 
years or older.   

Table 1.6 presents projected deaths for selected years (2010, 2015, and 2020) by gender 
and age bracket.  During the decade, it is estimated that the greatest number of repeat AMI 
associated mortalities for males are to be expected in those aged between 75 and 84, while 
for women, those most at risk are aged 85 or older.  This clear and profound distinction is 
depicted graphically for 2020, in Chart 1.22. 
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Chart 1.21: Projected deaths following repeat AMI Australia 

 
Source: ABS (2004, 2006, 2006, 2007, 2008, 2009) and Deloitte Access Economics calculations. 
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Chart 1.22: Proportion of projected deaths following repeat AMI Australia 2020 

Source: ABS (2004, 2006, 2006, 2007, 2008, 2009) and Deloitte Access Economics calculations. 
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2 The costs of ACS 

2.1 Direct health care system costs  

This section estimates the direct health care costs of ACS in Australia, including a split 
between the costs of initial versus repeat ACS.  Costs include recurrent and capital 
expenditures on hospitals, medical services, patient transport, other health practitioner, 
community and public health services, medications, aids and appliances, health research, 
aged care and administration systems. 

The direct health care system costs related to ACS in Australia are mostly composed of 
inpatient and pharmaceutical costs.  Patients also need to consult GPs and specialists in 
relation to their condition and require specialised pathology and imaging such as 
echocardiography.  

2.1.1 Treatment pathway for ACS 

Treatment pathways for initial and repeat ACS events are largely similar (Professor Derek 
Chew, pers. comm. 21 June 2011).  The immediate treatment of ACS depends on the 
severity of symptoms being experienced.  The presence of chest pain at rest or for a 
prolonged period, recurrent chest discomfort or discomfort associated with syncope or 
acute heart failure are all considered medical emergencies.  It is important for people 
experiencing ACS symptoms seek help promptly and be transported to the nearest 
appropriate health care facility for urgent assessment, preferably via ambulance.  The most 
important initial requirement is access to a defibrillator to avoid early cardiac death from 
reversible arrhythmias (NHF and CSANZ 2006).  Aspirin (300mg) should be given, unless 
already taken or contraindicated and should preferably be administered early.  Oxygen 
should also be given, with glyceryl trinitate and intravenous morphine given as required.   

All ACS patients (initial and repeat) undergo a 12-lead electrocardiogram (ECG) to 
determine whether ST-segment elevation is present and to detect any abnormal elevations 
of myocardial biomarkers (including troponins, myoglobins and CK-MB).  Patients can be 
diagnosed with ST-segment-elevation myocardial infarction (STEMI) or non-ST-segment 
elevation acute coronary syndrome (NSTEACS).  Those with STEMI have the coronary artery 
completely blocked off by a blood clot.  Those with NSTEACS are further classified as having 
NSTEMI (if biomarkers are elevated) or unstable angina (if biomarkers are not elevated). 

The ‘Australian Guidelines for the Management of ACS’ (NHF and CSANZ 2006) cover 
treatment options for STEMI and NSTEACS patients (NSTEMI and unstable angina).  For 
people with STEMI, the Australian Guidelines recommend restoration of blood flow to the 
heart (reperfusion).  This reduces the risk of in-hospital mortality and mortality within 12 
months of presenting with ACS.  It also reduces the risk of additional cerebrovascular 
events and re-infarction.  Reperfusion includes percutaneous coronary intervention (PCI) 
(otherwise known as angioplasty), and fibrinolysis (otherwise known as thrombolysis).  The 
Australian Guidelines note that PCI should be performed over fibrinolysis when possible. 
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PCI is the best available treatment if provided promptly by a qualified 
interventional cardiologist in an appropriate facility…PCI will improve both 
short-term and long-term outcomes in patients with STEMI presenting within 
12 hours compared with fibrinolytic therapy (NHF and CSANZ 2006, pp.  S14). 

Patients with suspected ACS without ST-segment elevation on an ECG undergo further 
observation and investigation to rule out other diagnoses, enable risk stratification and 
determine the most appropriate treatment path.  People with NSTEACS are stratified into 
high, intermediate or low risk.     

All NSTEACS patients are given aspirin, unless contraindicated.  The Australian Guidelines 
recommend high risk patients to be treated similar to those with STEMI with aggressive 
medical management (including aspirin, clopidogrel, unfractionated heparin or 
subcutaneous enoxaparin, intravenous tirofiban and a β-blocker) and arrangements for 
coronary catheterisation and revascularisation, except in those with severe comorbidities.  
Intermediate risk patients are recommended to undergo an accelerated diagnostic 
evaluation and further assessment to allow reclassification as high or low risk.  Low risk 
patients may be discharged on upgraded medical therapy for outpatient follow-up after 
appropriate observation and assessment.  The main aim is to prevent recurrence of 
ischaemia and stop progression of the condition to acute myocardial infarction.  

The timeliness of ACS hospital care is measured by the elapsed ‘door-to-balloon’ time. This 
is the time taken for a patient entering a hospital emergency room to receive reperfusion.  
The door-to-balloon time for individuals with STEMI should be under 60 minutes and the 
total time from first medical contact by ambulance paramedics to treatment should be 
under 90 minutes.  For NSTEACS patients who have been stratified into the high risk group 
(thereby requiring invasive treatment), the recommended time to treatment is within six 
hours. 

One of the features for classification into a high-risk NSTEACS category is prior PCI within six 
months or prior coronary artery bypass surgery.  A prior myocardial infarction is an 
intermediate risk feature for NSTEACS.  Consequently patients with NSTEMI suffering a 
repeat ACS event may be more likely to undergo more aggressive immediate medical 
management than other NSTEMI patients due to stratification into a higher risk group.  
There is insufficient data to estimate numbers of repeat ACS events within STEMI and 
NSTEACS (low risk, intermediate risk, high risk) categories.  

Post-event care is an important part of effective ACS management.  The Australian 
Guidelines recommend that before discharge of patients who have experienced an ACS 
event, therapy with an appropriate medication regimen should be initiated including 
aspirin, antiplatelet agents, β-blockers, angiotensin-converting enzyme (ACE) inhibitors, 
lipid-lowering agents (LLAs) and other therapies as appropriate (NHF and CSANZ 2006).  It is 
recommended that implantable cardiac defibrillators be considered in some STEMI patients 
who, despite optimal medical therapy, have persistently depressed left ventricular function. 

It is important for ACS patients to be given advice on lifestyle changes that will reduce risk 
of repeat events, including smoking cessation, nutrition, alcohol intake, regular exercise 
and weight management, as appropriate.  The Australian Guidelines also recommend that 
patients have access to, and be actively referred to, comprehensive ongoing prevention and 
cardiac rehabilitation services, and be provided with a written action plan for chest pain.  
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Due to the common co-existence of depression and ACS, Guidelines recommend that 
patients should be assessed for depression and level of social support.  

Table 2.1 summarises post-discharge recommendations for long-term management of ACS 
to prevent repeat events from the Australian Guidelines (NHF and CSANZ 2006).    

Table 2.1: Recommendations for long-term management of ACS 

Factor Recommendations 

Medication regimen All patients should take 75-150 mg aspirin daily, unless contraindicated.  
There is evidence that clopidogrel should be prescribed for up to 12 months 
after an ACS event, in particular after stent implantation.   β-blockers should 
be prescribed for most patients after myocardial infarction unless 
contraindicated and continued indefinitely.  ACE inhibitors should be given 
early after ACS, with usage reviewed later.  Statin therapy should be initiated 
in hospital for all patients with ACS.  Warfarin is recommended after 
myocardial infarction for those at high risk of systemic thromboembolism 
because of atrial fibrillation mural thrombus, congestive heart failure or 
previous embolisation.  All ACS patients should be prescribed a short-acting 
nitrate and provided with a written action plan for chest pain.  Insulin and 
oral hypoglycaemic therapy is recommended in ACS patients with diabetes 
to obtain good glycaemic control.  Aldosterone antagonists initiation of 
eplerenone therapy should be considered early after myocardial infarction in 
those with left-ventricular systolic dysfunction and heart failure symptoms. 

  

Lifestyle advice All patients should receive advice on lifestyle changes that will reduce the 
risk of further cardiac events, including smoking cessation, good nutrition, 
moderate alcohol intake, regular physical activity and weight management 
as appropriate. 

 

Ongoing prevention 
and cardiac 
rehabilitation 

All ACS patients should have access to and be actively referred to ongoing, 
comprehensive prevention and rehabilitation services.  

  

Chest pain action 
plan 

All ACS patients should be provided with a written action plan for chest pain 
which includes rest and self-administration of short-acting nitrates, self-
administration of aspirin unless contra-indicated, calling an ambulance if 
chest pain is not completely relieved in ten minutes and individualised 
clinician notification and action plan for patients living in areas where an 
ambulance is not readily available. 

  

Fish oil A diet rich in omega-3 fatty acids from fish and use of fish oil is 
recommended. 

  

Psychosocial factors ACS patients should be assessed for co-morbid depression and level of social 
support as depression, social isolation and lack of quality support services 
may lead to significantly worse outcomes in patients with ACS.    

  

Diabetes An early glucose tolerance test should be considered in patients without 
diagnosed diabetes.  



ACS in Perspective: the importance of secondary prevention 

38 Deloitte Access Economics Commercial-in-confidence 

  

Implantable cardiac 
defibrillators 

Implantable cardiac defibrillators should be considered in patients who, 
despite optimal medical therapy, still have persistently depressed left 
ventricular function.  

Source: NHF and CSANZ (2006) 

2.1.2 Health care expenditure on ACS  

Estimates of direct health system costs on ACS were based on data from the Australian 
Institute of Health and Welfare (AIHW) provided in a special data request in 2009 (Access 
Economics, 2009).   

These data contained allocated expenditures on ischemic heart disease (ICD-10 codes I20–
I25) for years 2000-01 and 2004-05.  The AIHW employed a ‘top down’ approach to 
estimate expenditures, where total health system expenditures were estimated and then 
assigned to the relevant conditions based on the principal diagnosis of the patient.  
Expenditure estimates were allocated across conditions using data from the hospital 
establishments collection, hospital morbidity records and Casemix, Medicare, the 
Pharmaceutical Benefits Scheme (PBS), the Pharmacy Guild Survey, and the BEACH 
(Bettering the Evaluation and Care of Health) survey of general practice.  AIHW data 
disaggregated health care costs on ischemic heart disease by the following areas of 
expenditure:  

 hospital inpatients and outpatients;  

 aged care;  

 specialist and primary medical care;  

 pathology and imaging;  

 pharmaceuticals; 

 research; and  

 other professional services. 

Due to changes in these categories from 2000-01 to 2004-05, some calculations were 
previously performed on the 2004-05 data in order to maintain comparability with the 
earlier period (Access Economics, 2009).  Specifically, the 2004-05 data excluded costs 
related to outpatients.  These costs were estimated in 2004-05 by assuming that the 
proportion of outpatient costs to total hospital costs remains as in 2000-01.6  Costs related 
to other health professional services and aged care were also omitted from the 2004-05 
data and a similar procedure was used to estimate these costs.7 

Since cost data were available for ischemic heart disease (ICD-10 codes I20–I25) and not 
specifically for the subset of conditions classified as ACS (ICD-10 codes I20.0 and 121.0), 
health care costs on ACS were previously estimated based on AIHW data on patient days by 
principal diagnosis.  

                                                             
6 Total hospital costs consist of inpatient and outpatient costs.  

7 A subtotal was calculated for 2000-01, excluding other health professional services and aged care to obtain the 
shares of these two categories, these shares were then applied to the 2004-05 data and the total cost was 
increased to include these two categories.   
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Specifically, the numbers of patient days for unstable angina (I20.0) and acute myocardial 
infarctions (I21) were compared to the total number of patient days for all ischemic heart 
disease categories (I20-I25) in 2000-01 and 2004-05.  These proportions were applied to the 
year-appropriate ischemic heart disease cost statistics and specific costs were calculated for 
unstable angina and AMI for 2000-01 and 2004-05.8 

Access Economics (2009) estimated ACS costs in 2009 by linearly extrapolating health care 
costs for unstable angina and AMI to 2009 based on the trend from 2000-1 to 2004-05. This 
method encompassed trends in the prevalence of these two conditions and health inflation 
for these years and assumed that trends observed between 2000-01 and 2004-05 persisted 
to 2009.  To estimate the direct health care system costs per separation for AMI and 
unstable angina in 2009, total direct health care system costs of each condition were 
divided by the projected number of separations for each condition. 

It was estimated that health care expenditure on ACS was $1.8 billion in 2008-09, including 
$576.5 million on unstable angina and $1.2 billion on AMI.9  Inflating to 2010-11 at 
estimated average annual health inflation (AIHW, 2010b) resulted in estimated expenditure 
of nearly $1.9 billion on ACS in 2010-11, including $614.0 million on unstable angina and 
$1.3 billion on AMI.10  Health care expenditure on ACS by area is presented in Table 2.2.  
AMI accounts for over two-thirds of the costs of ACS in Australia. 

Table 2.2: Estimated health care expenditure on ACS by component, 2010-11  

Area of expenditure Unstable angina AMI Total ACS 

 $ million $ million $ million 
Inpatients 384.1 809.2 1,193.3 
Outpatients 23.6 49.8 73.4 
Aged care 10.4 21.4 31.7 
GPs 11.7 24.8 36.5 
Imaging & Pathology 10.2 21.9 32.1 
Out-of-hospital 
specialists 

31.6 64.2 95.8 

Pharmaceuticals 121.9 232.9 354.7 
Other professional 
services 

6.6 13.7 20.3 

Research 13.9 30.5 44.4 
Total 614.0 1,268.3 1,882.3 

Source: Deloitte Access Economics calculations using Access Economics (2009) and AIHW (2010b) 

The health care expenditure breakdown for ACS is presented in Chart 2.1.  Nearly two 
thirds of health care expenditure for ACS is on hospital inpatients (63% of total).  This is 
followed by pharmaceuticals which comprise one fifth of spending (19%) on ACS.   

                                                             
8 Proportions were calculated for years 2000-01 through to 2006-07 for both patient days and separations, in 
order to check for consistency; trends in the two measures were consistent.  

9 Costs in 2008-09 dollars.  

10
 The average annual inflation rate was estimated to be 3.2% using AIHW (2010b). 
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Chart 2.1: Health care expenditure on ACS by component, 2010-11 

  
Source: Deloitte Access Economics calculations using Access Economics (2009) and AIHW (2010b) 

The distribution of health care costs on ACS by age-gender group is presented in Chart 2.2.  
Males account for 62% of total health care costs, reflecting the higher incidence of ACS in 
males.  Males aged between 65 and 74 years accounted for the highest health care costs on 
ACS.  For women, the most health care costs on ACS are incurred by the 75 to 84 year age 
group.   

Chart 2.2: Distribution of health care expenditure on ACS, 2010-11 
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Source: Deloitte Access Economics calculations using Access Economics (2009) and AIHW (2010b) 

Access Economics (2009) estimated unit health care costs of $17,766 per unstable angina 
separation and $25,051 per AMI separation in 2008-09.  After accounting for health 
inflation11, this converts to $18,921 per unstable angina separation and $26,680 per AMI 
separation in 2010-11.   

2.1.3 Health care expenditure on repeat ACS 

It was assumed that a repeat ACS separation would cost the same as an initial ACS 
separation as treatment pathways are similar.  Within NSTEMI events, a repeat event may 
cost more than an initial event due to stratification into a higher risk group, affecting 
intensity of treatment.  However, there is a lack of data on the incidence of repeat ACS by 
STEMI and NSTEMI risk categories.  Consequently, cost differences could not be estimated.  
Additionally, a STEMI event is treated via reperfusion, thus it is expected that similar costs 
would be incurred for a STEMI initial or repeat event.  

To estimate health care expenditure on repeat ACS in Australia, the incidence of repeat 
unstable angina (12,085) and AMI (20,427) in 2010 was multiplied by per separation health 
care costs of unstable angina ($18,921) and AMI ($26,680).   

It is estimated that $613.3 million was spent on repeat ACS in 2010, including nearly $432.0 
million on repeat AMI and $181.3 million on repeat unstable angina.  Repeat ACS was 
estimated to account for approximately 33% of total health care costs on ACS in 2010, 
which is in line with repeat ACS incidence proportion of total ACS.  Deducting expenditure 
on repeat ACS from expenditure on total ACS, it is estimated $1.3 billion was spent on initial 
ACS events in 2010.  

2.2 Indirect economic costs  

This chapter explores the indirect financial costs initial and repeat ACS.  Unlike health care 
costs, these do not reflect the costs of treating ACS.  Rather, they reflect economic losses 
that result from indirect impacts of the illness on society.   

In this report, the following indirect costs are investigated:  

 productivity losses from reduced labour market participation through lower 
employment, greater absenteeism, and premature mortality associated with initial and 
repeat ACS; 

 costs to informal carers from providing care to someone who has experienced an initial 
or repeat ACS event; 

 private costs associated with rehabilitation; and 

 deadweight welfare loss associated with raising additional tax revenue to publicly fund 
health care services associated with initial and repeat ACS. 

It is important to distinguish between real costs and transfer costs.  A real cost is incurred 
when economic resources (such as land, labour and capital) are used in the production 

                                                             
11

 The average annual inflation rate was estimated to be 3.2% using AIHW (2010b). 
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process of goods and services.  When resources are put to a certain productive use, this 
reduces the opportunity for production in other areas of the economy.  This is known as an 
opportunity cost, and includes productivity and informal care costs.  

Transfer payments are payments from one economic agent to another, without a good or 
service being provided in return and include taxes, subsidies and pensions.  These are not a 
net cost to society as they represent a shift in consumption power from one group of 
individuals to another.  Transfer payments in the context of this study include the taxation 
paid by society to the government to fund health care for those with ACS.  

Transfer payments have not been presented as an economic cost within this report. Rather, 
they have been used to estimate associated deadweight welfare loss (lost efficiency) to the 
economy. 

2.2.1 Productivity losses 

The cost of lost labour supply and productivity due to ACS were estimated as the earnings 
lost as a result of ACS-related mortality and morbidity.  In estimating the cost, the human 
capital approach was used, which assumes that an employee cannot be easily replaced 
from the pool of the unemployed population, and thus that premature death or absence 
from work would result in a loss of productivity in the economy. 

Under the human capital approach, a loss in productivity of an individual due to ACS will 
only equate to a loss in productivity to the economy under fairly strict conditions.  These 
are:  

 the economy is at full employment so any reduction in hours worked due to ACS, or any 
permanent reduction in labour force participation through early retirement or death, 
cannot be replaced by employing or increasing hours of other workers; and  

 the income of an individual is proportional to the total value added to production.  

The first condition will fluctuate over time as the economy moves into, and out of, full 
employment.  A reduction in labour when labour is scarce will have a greater impact on 
productivity compared to an economy with an abundant labour supply.  In this situation, a 
temporary or permanent reduction in working hours due to ACS cannot be replaced by 
another worker.  Consequently, a loss in productivity due to ACS is expected to represent a 
real cost to an economy operating at a low level of unemployment.  

The second condition will occur if there is a perfect labour market such that the marginal 
benefit from an additional hour of work (the value added) is equal to the marginal cost (the 
wage).  In reality, labour markets are imperfect for a number of reasons, for example 
asymmetric information in the market, and labour market restrictions imposed by 
government regulation and natural barriers.  In addition, synergy created between labour, 
capital and land means a reduction in working hours may also impact the productivity of 
other factors of production.  Consequently the value of productivity from labour will be 
larger than the wage provided to an individual so using lost income from ACS as a proxy for 
lost productivity will tend to underestimate the true cost.  It is likely that in the absence of 
ACS, individuals would participate in the labour force and obtain employment at the same 
rate and average weekly earnings as others.  The implicit assumption is that the numbers of 
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such people would not be of sufficient magnitude to substantially influence the overall 
clearing of labour markets, and average wages remain the same. 

2.2.1.1 Productivity loss from premature mortality 

Patients with ACS experience higher mortality rates than the general population (Voss and 
Begg, 2007).  The premature death of those with ACS results in a future stream of 
productivity losses that can be approximated through lost potential earnings up to 
retirement age, which is assumed to be 65 years. 

There were 10,021 deaths attributable to ACS in 2010, including 4,712 deaths from initial 
ACS and 5,309 deaths from repeat ACS.   Of these, around 992 were estimated to occur in 
the working age population of people aged between 15-64 years (455 initial ACS deaths and 
538 repeat ACS deaths).  

The productivity lost due to premature death was calculated by multiplying the number of 
deaths resulted from initial and repeat ACS by the remaining expected lifetime earnings at 
the time of death.  Productivity losses from premature mortality were adjusted by the 
likelihood of employment.  Assuming a retirement age of 65, the remaining years of 
employment were calculated by using the midpoint age of each age group at the time of 
death. 

The annual productivity loss from premature death was valued using 2009 average annual 
earnings data by workforce age group (ABS, 2010d) adjusted to 2010 using the labour price 
index (ABS, 2010e).  Future streams of income were discounted to a present value using a 
7% real discount rate, which is consistent with the federal government’s choice of discount 
rate for assessing regulatory interventions (OBPR, 2010). 

Around 317 people with initial ACS and 374 people with repeat ACS would have been 
employed except for premature mortality due to ACS (ABS, 2010f).  Accounting for their age 
at the time of death, productivity loss due to premature mortality from ACS was estimated 
to be approximately $341.7 million in 2010, comprised of $149.4 million due to initial ACS 
and $192.2 million due to repeat ACS.  Repeat ACS accounted for 56% of total productivity 
losses from premature mortality, which is greater than the estimated repeat ACS incidence 
proportion of total ACS.  This reflects the greater risk of death with recurrent CHD events 
(Briffa et al, 2010).  A breakdown of cost is presented in Table 2.3.
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Table 2.3: Estimated productivity loss due associated with premature mortality, 2010 

Age group Deaths Employed  
(a) 

Time to 
retirement 

(b) 

Productivity 
loss  
(c) 

Total 
cost 

 No. people years $ per person $ million 

Initial ACS      

Males      

35-44 36 31 25.5 887,994 27.2 

45-54 106 90 15.5 694,797 62.7 

55-64 213 142 5.5 313,375 44.3 

Total M 355 262   134.2 

Females      

35-44 9 6 25.5 531,372 3.3 

45-54 22 16 15.5 420,525 6.8 

55-64 69 28 5.5 177,764 5.1 

Total F 100 51   15.2 

Total initial ACS 455 313   149.4 

      

Repeat ACS      

Males      

35-44 44 37 25.5 887,994  33.2 

45-54 130 110 15.5 694,797  76.6 

55-64 260 173 5.5 313,375  54.2 

Total M 434 321    164.1 

Females      

35-44 9 7 25.5 531,372  3.5 

45-54 23 17 15.5 420,525  7.1 

55-64 71 30 5.5 177,764  5.3 

Total F 104 53    15.8 

Total repeat ACS 538 374   192.2 

Total ACS 992 687   341.7 
Note: (a) Estimated by applying the gender-specific employment-to-population ratio in 2009 (ABS, 2010f) to the 
number of people who die due ACS in 2010. (b) Estimated as the difference between the midpoint of the age 
group and 65 years. (c) Discounted to present day at a 7% discount rate (Australian Government, 2010), derived 
from 2009 average weekly earnings data adjusted to 2010 (ABS 2010d; 201e).  
Source: Deloitte Access Economics calculations using ABS (2004, 2006, 2006, 2007, 2008, 2009; 2010d; 2010e; 
2010f), OBPR (2010). 

2.2.1.2 Productivity loss from morbidity 

The productivity losses due to ACS-related morbidity include the lost gross earnings for 
time taken off work following an ACS initial or repeat event.  Estimates of ACS-related 
morbidity were calculated as the difference between the projected number of separations 
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for initial and repeat ACS and the number of deaths resulting from initial and repeat ACS, 
extrapolated to 2010. 

The time taken off work following an ACS event was estimated based on research findings 
in this area.  There have been mixed findings on whether return to work after ACS is 
influenced by whether an ACS event is initial or repeat.  Previous studies have found that 
having a history of previous myocardial infarction may affect ability to return to work after 
a current ACS event (Erickson et al, 2001; McBurney et al, 2004).  A recent UK study found 
return to work after an ACS event was unrelated to having a previous myocardial infarction 
(Bhattacharya et al, 2006).  A French study found that repeat ACS patients may experience 
a more delayed return to work than initial ACS patients (Varaillac et al, 1996).  Due to 
limited data in this area, it is not possible to quantify differences in return to work 
behaviours between initial and repeat ACS patients.  Therefore, it has been assumed that 
initial and repeat ACS patients experience the same probabilities of returning to work and 
time delay to work.   

Evidence suggests that a return to work sooner than eight weeks after an AMI event is 
usually not recommended (Kovoor et al 2006).  This report assumes that 80% of patients 
return to work within 12 months following an ACS event, as reported in Bhattacharyya et al 
(2006) using UK data.  This study also finds that the average time between ACS and the 
return to work is 3.4 months, while Kovoor et al (2006) report an average time of 2.7 
months. Based on these findings, the average time to return to work after ACS was 
assumed to be three months.   

Moreover, it is assumed that around 55% of patients had commenced work within six 
months, a further 12% within seven months and 9% within nine months. The remaining 
20% of patients are assumed to retire or become long-term unemployed until their 
retirement.  For the 80% of patients who return to work within a year, the earnings lost are 
calculated using the appropriate amount of time taken off work and the gender specific 
average gross yearly wage (ABS 2010d; 2010e). 

Based on Zhang et al (2009), it is assumed that the impact of an ACS event on the labour 
force participation decision would be different between younger and older individuals.  
Consequently, the 20% of patients who are assumed to retire are also assumed to be aged 
between 50 and 64 with the midpoint age of 57.  Thus, there is on average eight remaining 
work years for these patients. Their lost earnings are calculated as the present value of 
eight years of the gross average yearly wage, with a seven per cent discount rate (OBPR, 
2010). 

The productivity loss expected to result from ACS-attributable lost working days is 
summarised in Table 2.4, including a split between initial and repeat ACS.  It is estimated 
that there were 19,422 employed persons between the age of 35 and 65 who experienced 
an ACS related separation in 2010 that does not result in death.  Of these, 14,797 people 
suffered an initial ACS event and 4,626 suffered a repeat ACS event.  Gross earnings lost by 
these persons were estimated at around $1.8 billion.  Of these, nearly $1.4 billion was 
incurred due to initial ACS events and $419.6 million was incurred due to repeat ACS 
events.   

Repeat ACS accounted for only 23% of total productivity losses from working days lost due 
to morbidity, which is less than the estimated repeat ACS incidence proportion of total ACS.   
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This reflects that repeat ACS events have a slightly older age structure and so are more 
likely to occur in those older than working age as compared to initial ACS events.  A 
breakdown of cost is presented in Table 2.3. 

Table 2.4: Productivity loss due to working days lost, 2010 

Time taken to 
return to work 

Initial ACS Repeat ACS 

 Number of 
persons 

Earnings lost 

($ million) 

Number of 
persons 

Earnings lost 

($ million) 

     

2 months 1,345 14.3 598 4.4 
3 months 3,362 53.7 1,494 16.4 
5 months 2,555 68.0 1,135 20.8 
7 months 1,614 60.2 717 18.4 
9 months 1,210 58.0 538 17.8 
11 months 672 39.4 299 12.1 
Retired 2,689 1,081.6 1,195 329.7 
Total 13,446 1,375.2 5,976 419.6 

Source: Deloitte Access Economics calculations using ABS (2010d; 2010e; 2010f), Bhattacharya et al (2006), 
Kovoor et al (2006), OBPR (2010) and Zhang et al (2009) 

2.2.2 Informal care 

Informal carers provide care to others in need of assistance or support on an unpaid basis.  
Generally, informal care is provided by family or friends of the person receiving care.  While 
informal care is provided free of charge, it is not free in an economic sense, as time spent 
caring is time that cannot be directed to other activities such as paid work, unpaid work or 
leisure. 

A range of informal care activities are usually provided to individuals who have experienced 
an ACS event by informal carers such as partners, other family members, and friends.  This 
is especially the case for an AMI event.   

Clark et al (2007) notes informal care for those with heart failure is complex, as it not only 
includes typical care activities but also invisible care that are not necessarily observed 
within the carers behaviour, or known by the individual receiving care. These ‘invisible’ care 
activities often relate to ensuring the patient is stable.  Informal care activities may 
therefore include: 

 collecting prescriptions and organising and timing the administration of medication; 

 participating in the decision making process to seek help from a health care 
professional if symptoms change; 

 basic nursing care, such as washing, dressing, assisting with going to the toilet, cooking 
and laundry; 

 ad-hoc tasks, shopping, transporting and cleaning activities; 

 surveillance of signs and symptoms associated with an ACS event; 

 monitoring of the patient’s physical and mental wellbeing; 

 delivering a support network for any depression that may result from an event; and 
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 assessment of certain activities on the patient’s condition (for example, determining 
the appropriateness of social engagements or work related activities). 

There are difficulties in separating the time family and friends spend helping someone as a 
result of an ACS event and the time they are undertaking activities with the person 
unrelated to the event.  Additionally, there are difficulties in costing informal care for ACS 
as the number of people with ACS receiving informal care must be estimated in addition to 
the amount of time devoted to informal care per day, number of days informal care is 
provided, and the value of time associated with informal care (which depends on whether 
the informal carer has substituted labour supply or leisure time in providing care). 

However, international studies suggest informal care costs comprise a significant cost 
component in the total cost of CHD and cardiovascular disease (CVD).  For example, 
Allender et al (2008) estimated that informal care costs totalled €9.1 billion in 2006 for CHD 

in Europe (or approximately 18.3% of total costs) and ￡1.9 billion in the UK (or 
approximately 20.6% of total costs).  Similarly, Liu et al (2002) estimated that informal care 

costs associated with CHD in the UK totalled ￡2.4 billion in 1999 (or approximately 34.3% 
of total costs). 

Unfortunately, Australian or international data relating to the number of hours associated 
with informal care for ACS is not available.  Furthermore, data relating to informal care 
associated with CHD are scarce.   

To estimate the cost of informal care for people with initial and repeat ACS, the opportunity 
cost method was used (Van den Berg et al, 2006).  The opportunity cost method measures 
the value in alternative use of time spent caring, which is typically valued by productivity 
losses (or value of leisure time) associated with caring.  This is based on the assumption 
that time spent providing informal care could be alternatively used within the paid 
workforce or in leisure activities.  The value of informal care using the opportunity cost 
method can be represented as ti × wi, where ti is the time provided by individual i on 
providing care, and wi is the net market wage rate of individual i (Van den Berg et al, 2006). 

For those who provide informal care but are not in paid work (e.g., children, unemployed or 
those who have retired) the value of providing informal care is the value of the lost 
opportunity of undertaking leisure time.  This can be approximated by the willingness to 
pay to undertake leisure, or to avoid work.  The value of leisure time is often proxied by an 
average age and sex specific wage rate (Brouwer and Koopmanschap, 2000; Heitmueller, 
2007).  If the value of non-work is more (or less) than the average wage rate, the 
opportunity cost method will under (or over) estimate the value of informal care. 

To proxy the number of hours of informal care provided to people who experience an ACS 
event in Australia, the number of hours of informal care per person diagnosed with CHD in 
one year in the UK was used (Liu et al 2002).  Of the 1.46 million people diagnosed with 
CHD in the UK, there were around 408.4 million hours of informal care provided, which 
equates to around 279 hours of informal care per person, or approximately 12 days of 24 
hour care.  This seems plausible given part of rehabilitation after an ACS event is a 
significant amount of bed rest at home. 
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Applying the number of informal care hours per separation to the number of projected 
initial ACS (25,733) and repeat ACS (49,150) separations in 2010, it is estimated that around 
20.9 million hours of informal care were provided in 2010.   

Estimated hours of care were valued at the average hourly wage rate for full-time workers 
in Australia.  This rate was estimated by dividing the average weekly full-time wage in 
Australia in 2009 ($1,219) by estimated full-time weekly hours and inflating to 2010 at the 
labour price index (ABS, 2010d; 2010e).  The estimated hourly wage rate was $31.51 in 
2010. 

The total cost associated with informal care for ACS was estimated to be $658.7 million in 
2010, including $432.1 million for initial ACS and $226.6 million for repeat ACS.
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2.2.3 Private costs associated with rehabilitation 

Private costs associated with rehabilitation can include costs incurred for the purchase of 
devices, special equipment, aids and home modifications that allow patients to function 
adequately.  Around 20% of people with CVD have levels of disability which would require 
the use of aids and modifications (Access Economics, 2005). 

The main types of CVD that cause disability are stroke (cerebrovascular disease) and heart 
failure.  Since a stroke can damage a part of the brain and thus impair a range of functions, 
such as movement, vision and communication, it is reported half of the survivors of stroke 
are disabled in the longer term.  These patients would require a number of aids and 
modifications to be able to function, and would account for most of the need for aids and 
modifications by CVD patients.  It is not likely that ACS contributes to this need, given the 
nature of rehabilitation. 

However, rehabilitation after an ACS event usually involves some form of light exercise to 
reduce the risk of a repeat event.  Consequently, some patients are likely to purchase 
sporting equipment, exercise clothes and shoes, and may even join a private gym. 
Furthermore, there are private costs associated with attending rehabilitation centres (for 
example, travel costs), and opportunity costs associated with time devoted to 
rehabilitation. 

Although these types of private costs represent a direct cost associated with ACS, there are 
no data available to estimate them.  Furthermore, they are likely to be insignificant 
compared to direct costs and other indirect costs (such as productivity losses and informal 
care costs).  Consequently they have not been included in this study. 

2.2.4 Deadweight loss associated with funding of health care 

Public funding of direct health care system costs and welfare payments related to ACS 
means that the government must increase tax revenue to achieve a budget neutral 
position12.  Consequently taxation rates including income and indirect taxation rates must 
be higher than they would have otherwise been. 

Tax and subsidy revenue is not an economic cost but a transfer of payments from one 
individual to another.  It has therefore not been included in this study.  However, increasing 
tax revenue is not frictionless as tax reduces the efficiency with which the economy’s 
resources are used.  For example, an increase in income tax rates will increase the relative 
price of work compared to leisure and therefore create a disincentive to work.  
Alternatively an increase in sales tax increases the price of goods and services and results in 
a loss in sales.  Consequently there is an associated reduction in consumer and producer 
surplus, which is known as the deadweight loss, or excess burden, of tax.  

                                                             
12

 This implicitly assumes funds have not been directed from some other area of the health care system. 
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While the costs associated with deadweight loss will depend on the method used to raise 
additional taxes,13 the social cost will not be zero and should therefore be included as a cost 
of ACS.  The usual assumption in program evaluation is to assume that additional taxes are 
raised through income tax rate changes, and this is what has been assumed in this study. 

Studies that have evaluated the marginal welfare cost of raising additional tax revenue, 
known as the marginal cost of public funds, mostly relate to the United States (Browning, 
1976; Stuart, 1984; Ballard, 1985; Browning, 1987).  Estimates have ranged from zero 
marginal cost to well over 100%.  This wide range has been due to alternative models used 
(partial versus general equilibrium), alternative parameter estimates, and assumptions on 
the adjustment of employment relative to changes in tax rates (labour supply elasticities). 

The rate of deadweight loss used in this report is 27.5 cents per dollar of tax revenue raised 
plus 1.25 cents per dollar of tax revenue raised for Australian Taxation Office 
administration, based on Productivity Commission estimates (2003).  This equates to a total 
rate of 28.75%. 

In order to calculate the deadweight loss associated with ACS, the rate of deadweight loss 
was applied to the additional revenue raised by government to fund public health care 
system costs.  Approximately 69.7% of health care expenditure is funded publicly in 
Australia (AIHW, 2010b).  Applying this funding ratio to health care expenditure on ACS in 
2010, this equates to $1.3 billion.  Applying the deadweight loss rate of 28.75%, the 
deadweight loss associated with public expenditure was estimated to be $377.2 million in 
2010, comprised of $254.3 million for initial ACS and $122.9 million for repeat ACS. 

2.3 Burden of disease  

People who experience an acute coronary syndrome event be it unstable angina or AMI, 
may experience a considerable loss in both the length and quality of life. As a result, the 
total stock of health capital in Australia will be reduced by an amount that reflects the 
prevalence of these conditions as well as their severity. The risk of fatality or disability 
remains for recurrent as well as first ACS events.  As people place a value on their health, 
for example by paying for treatments that increase their health, it is possible to assign a 
value to the loss in the stock of health capital due to specific conditions. 

This chapter estimates the value of the reduction in health in the Australian population 
aged 35+ from disability and premature death associated with ACS.  The reduction in health 
is estimated by using the burden of disease methodology, commissioned by the World Bank 
and developed by a consortium including the World Health Organisation, the Harvard 
Initiative for Global Health, the IHME at the University of Washington, Johns Hopkins 
University and the University of Queensland.   

The monetary value of this reduction was calculated using the value of a statistical life year 
(VSLY) based on the best practice value proposed by the Department of Finance and 
Deregulation (OBPR, 2008). 

                                                             
13

 In general it is more efficient to place taxes on markets that are relatively inelastic. 
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2.3.1 Methodology 

The burden of disease methodology was developed as a comprehensive measure of 
mortality and disability from diseases, injuries and risk factors for populations around the 
world in 1990, projected to 2020 (Murray and Lopez, 1996).  It uses a non-financial 
approach, where pain, suffering and premature mortality are measured in terms of 
Disability Adjusted Life Years (DALYs). 

DALYs are a measurement unit that quantify the morbidity aspect as well as the premature 
death associated with various diseases and injuries (Murray and Acharya, 1997).  DALY 
weights are measured on a scale of zero to one, where a zero represents a year of perfect 
health and a one represents death.  Other health states that result from specific diseases or 
injuries are given a weight between zero and one to reflect the quality of life that is lost due 
to a particular condition.  A disability weight of, for example, 0.395 for people who survive a 
heart attack, is interpreted as a 39.5% loss in the quality of life relative to perfect health for 
the three months following the heart attack.  The disability weights are pre-agreed on by a 
reference group convened at the WHO on the basis of a person trade-off method for 
measuring health state preferences (Murray and Acharya, 1997). 

Under the DALY framework, the total burden of disease for an individual with a condition is 
the sum of the mortality and morbidity components associated with that condition, and 
includes the years of health life lost due to disability (YLDs) and the years of healthy life lost 
due to premature death (YLL).  Using this framework it is possible to compare the overall 
mortality and disability burden of different diseases in a given population. 

However, the DALY approach is not financial, and thus not directly comparable with 
monetary costs and benefits associated with a particular condition.  In order to undertake 
an economic evaluation, a monetary conversion of the loss in healthy life is usually 
performed.  This allows the determination of the total cost of a condition and also the 
comparison of this cost to the benefit from a particular health intervention.  The monetary 
conversion involves applying a value of a statistical life year (VSLY) in perfect health to the 
total number of DALYs estimated for a particular condition.  The VSLY emerges from 
estimates of a willingness to pay for a reduction in the risk of physical harm in the context 
of OHS policy, transport and airspace regulation and environmental policy.  The VSLY 
essentially estimates how much society is willing to pay to reduce the risk of premature 
death, expressed in terms of a saving a statistical life year.  In this report, a VSLY of 
$166,604 was used based of Department of Finance and Deregulation (DoFD) estimates 
(OBPR, 2008).14

 

To quantify the loss resulting from premature mortality and loss of health associated with 
ACS, the Global Burden of Disease methodology was used.  Disability weights for unstable 
angina and AMI are based on the weights derived in a study on the burden of 
cardiovascular disease in Australia (Vos and Begg, 2007).  These are: 

 0.238 for unstable angina15; and 

 0.395 for AMI. 

                                                             
14 As the recommended DoFD figure ($151,000) is expressed in 2007 prices, the VSLY was inflated to 2010 prices 
using an average inflation rate of 3% (ABS, 2010g). 
15 The disability weight for unstable angina was calculated as the middle point between the disability weights 
for AMI and mild/moderate angina pectoris, reported by Vos and Begg (2007). 
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The total burden of ACS in Australia was calculated using the methodology outlined in this 
section.  The total burden of disease includes YLDs and YLLs.  Estimates of the projected 
number of ACS separations in Australia were derived from Chapter 1 of this report, and 
were used to calculate YLDs from ACS in 2010.  

YLLs from ACS were estimated using projections on the number of deaths associated with 
AMI for 2010 (also derived from Chapter 1).  The value of life lost was obtained by applying 
the VSLY to the residual life expectancy at the time of death16

 and a discount rate of five per 
cent per annum (NHMRC, 2001). 

2.3.2 Years of healthy life lost due to disability 

YLDs from ACS in Australia were calculated by multiplying the number of separations 
associated with unstable angina and AMI that did not result in death by the appropriate 
disability weight.  It is assumed that disability is experienced for three months following an 
initial or repeat event of unstable angina and AMI (Vos and Begg, 2007).   

Table 2.5 summarises the estimated value of healthy life lost due to disability from initial 
and repeat ACS in Australia in 2010. 

Overall, it is estimated that there were 6,278 YLDs from ACS in 2010 including 4,109 from 
initial ACS events (65.4%) and 2,169 from repeat ACS events (34.5%).   

AMI accounted for 4,580 YLDs and unstable angina accounted for 1,699 YLDs, reflecting the 
greater disability burden after an AMI as compared to an unstable angina event.  The 
greater disability burden associated with an AMI compounds due to the underlying 
incidence proportions of AMI and unstable angina in total ACS.  AMI accounts for 62% of 
total ACS events with little variation between initial and repeat events.     

                                                             
16

 Residual life expectancies were obtained from the ABS Life Tables (ABS 2010h) 
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Table 2.5: YLDs from ACS in 2010 

Age 
group 

AMI Unstable angina Total ACS 

 Initial Repeat Total Initial Repeat Total Initial Repeat Total 

 
YLDs 
(no) 

YLDs 
(no) 

YLDs 
(no) 

YLDs 
(no) 

YLDs 
(no) 

YLDs 
(no) 

YLDs 
(no) 

YLDs 
(no) 

YLDs 
(no) 

Male          

35-44 58 20 78 14 15 29 71 34 105 

45-54 325 69 394 137 29 166 462 99 561 

55-64 284 111 395 147 58 205 432 169 601 

65-74 395 160 555 208 84 292 604 244 848 

75-84 498 301 799 182 109 291 680 410 1,090 

85 + 257 293 550 66 75 141 323 369 692 

Total 1,817 953 2,770 755 371 1,126 2,571 1,324 3,895 

          

Female          

35-44 22 10 32 13 7 20 35 17 52 

45-54 71 21 92 33 10 43 104 30 134 

55-64 93 44 137 50 24 74 143 67 210 

65-74 185 83 268 72 32 104 257 116 373 

75-84 389 218 607 110 62 172 500 279 779 

85 + 404 271 675 96 65 161 499 336 835 

Total 1,164 646 1,810 374 199 573 1,538 845 2,383 

          

Total 2,981 1,599 4,580 1,129 570 1,699 4,109 2,169 6,278 

Source: Deloitte Access Economics Calculations based on Access Economics (2009), population estimates from 
Deloitte Access Economics Demographic Model (DAE-DEM) and Vos and Begg (2007).  

The disability burden split into initial and recurrent ACS events is shown by age group in 
Chart 2.3.  This shows how recurrent ACS events, where secondary prevention has failed, 
account for around 34% of the total disability burden. 

As would be expected, the burden of recurrent events increases slightly with age as in each 
successive group there is a larger cohort of survivors as more first or primary events occur. 
In terms of gender breakdown, women bear just over 37% of the burden from initial events 
and a slightly higher burden of 39% for secondary events. 
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Chart 2.3: Proportion of ACS disability burden by initial and repeat events, by age 

 
Source: Deloitte Access Economics Calculations based on Access Economics (2009), population estimates from 
Deloitte Access Economics Demographic Model (DAE-DEM) and Vos and Begg (2007). 

In order to obtain the total financial cost associated with disability burden from ACS, total 
YLDs from ACS (6,278) were multiplied by the VSLY ($166,604).  This translated to a total 
disability burden of $1.05 billion from ACS in 2010, including $684.56 million from initial 
events and $361.36 million from repeat events.    

AMI accounted for a much larger share of the disability burden from total ACS, valued at 
$763 million, while the burden associated with unstable angina accounted for $283 million 

2.3.3 Years of healthy life lost due to premature death  
 
The years of life lost due to premature death from ACS are shown in Table 2.6.  

There were 10,021 estimated deaths associated with AMI in 2010.  Using residual life 
expectancies at the time of death (ABS 2010), it is estimated that there were 103,975 YLLs 
from ACS in 2010, including 48,610 YLLs from initial events (47%) and 55,365 YLLs from 
repeat events (53%).   

Repeat events accounted for a greater share of the mortality burden from ACS, reflecting 
greater risk of death after repeat ACS as compared to initial ACS (Briffa et al, 2010). 
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Table 2.6: YLLs from ACS in 2010 

Age group Initial ACS Repeat ACS Total ACS 

 No. No. No. 

Male    

35-44 1,498 1,831 3,329 

45-54 3,424 4,184 7,608 

55-64 4,955 6,056 11,010 

65-74 6,113 7,471 13,584 

75-84 7,456 9,112 16,568 

85 + 2,856 3,490 6,346 

Total 26,300 32,145 58,445 

Female    

35-44 404 420 824 

45-54 789 821 1,609 

55-64 1,825 1,900 3,725 

65-74 3,866 4,024 7,890 

75-84 8,273 8,611 16,884 

85 + 7,153 7,444 14,597 

Total 22,310 23,220 45,530 

Total 48,610 55,365 103,975 

Source: Deloitte Access Economics calculations based on ABS (2004, 2006, 2006, 2007, 2008, 2009; 2010; 2011).  

The mortality burden from initial and repeat ACS events was analysed by age and gender, 
as presented in Chart 2.4 and Chart 2.5.  For YLLs, we see that there is little change 
between initial and repeat events over the different age groups, with initial events 
representing a fairly constant 47%-48% share of mortality burden.  

However there are striking differences when we examine the distribution of the burden by 
gender over age group (Chart 2.4 and Chart 2.5).  Mortality burden is very heavily skewed 
towards men of working age and tends to even out some time after retirement age, with 
both initial and repeat ACS.   

With increasing age, the mortality burden shifts towards women representing the 
numerical gender imbalance that exists among the over 85 population.  On the whole the 
burden on men for initial events is 54% and 58% for repeat events.  Insights into mortality 
burden by age and gender of patients can be very useful in informing policy and 
programmes both for primary and secondary prevention to reach the most at risk 
populations. 
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Chart 2.4: Proportion of ACS mortality burden by gender, initial events 

 
Source: Deloitte Access Economics calculations based on ABS (2004, 2006, 2006, 2007, 2008, 2009; 2010; 2011).  

Chart 2.5: Proportion of ACS mortality burden by gender, repeat events 

 
Source: Deloitte Access Economics calculations based on ABS (2004, 2006, 2006, 2007, 2008, 2009; 2010; 2011).  

Applying the VSLY and discounting to present, YLLs lost due to premature death from ACS 
were estimated at around $12.2 billion in 2010, including $5.7 billion from initial ACS and 
$6.5 billion from repeat ACS.  
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2.3.4 Total value of burden of disease from ACS 

The total cost associated with the burden of disease from ACS consists of the disability 
burden (YLDs) and mortality burden (YLLs).  Summing YLDs and YLLs results in an estimate 
of total DALYs from ACS.  It is estimated that there were 110,253 DALYs from ACS in 2010, 
including 52,719 DALYs from initial ACS and 57,534 DALYs from repeat ACS. 

Using the estimates presented in the last two sections, the total cost associated with 
burden of disease from ACS was estimated to be $13.25 billion in 2010.  The total burden of 
disease cost is comprised of $6.39 billion from initial ACS events and $6.86 billion from 
repeat ACS events. 
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3 Primary and secondary prevention  

3.1 Australian government investment 

This chapter examines the efforts by the Australian Government to reduce the incidence  
and burden of ACS through primary and secondary prevention measures.  We also compare 
this to the level of effort spent on prevention of other serious chronic diseases such as 
breast cancer, cervical cancer and diabetes.  Areas of weakness in current efforts towards 
secondary prevention were examined, especially regarding management and support 
systems and the current guidelines for the management of ACS were reviewed.   

3.1.1 Primary versus secondary prevention 

When discussing the prevention of ACS, and cardiovascular disease more generally, there is 
a general distinction between primary and secondary prevention.  This distinction occurs 
because different tools are targeted at different populations with alternative outcome 
objectives even though the overall objective of reducing disease burden remains constant. 

3.1.1.1 Primary Prevention of ACS 

According to the Medical Subject Headings (MeSH)17 definition: 

Primary prevention deals with delaying or preventing the onset of 
cardiovascular disease. 

Primary prevention measures undertaken by the Australian Government encompass both 
lifestyle-based health promotion programs targeting the general population as well as 
pharmacological interventions targeted at high risk groups within the population.  Both 
types of measures are aimed at preventing the development of coronary risk factors that 
lead to ACS events. 

Health promotion programs are generally funded publicly and through non-government 
health agencies such as the National Heart Foundation.  Key campaigns target physical 
inactivity, achieving a healthy body weight, and prevention of smoking tobacco products.  
Population focused programs are complemented by more targeted risk management 
initiatives such as Lifescripts in Western Australia.  This program emphasises the 
importance of incorporating absolute risk assessment into early detection strategies. 

Health promotion program expenditure is generally publicly funded.  Public funding is split 
between direct federal funding using transfers to states and territories as Specific Purpose 
Payments (SPPs), and direct state and territory funding.  For the 2008-09 financial year, the 
latest year for which data are available (AIHW, 2011a),  27.6% was direct funding from the 

                                                             
17 The Medical Subject Headings (MeSH®) Thesaurus comprises the US National Library of Medicine’s controlled 
vocabulary used for indexing articles from 5,400 of the world's leading biomedical journals for the 
MEDLINE®/PubMED® database. 
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federal government, 28.9% was from SPPs and 43.6% was from direct funding by states and 
territories. 

Overall government expenditure on primary prevention programs for 2008-09 was $2.3 
billion across eight broad categories.  Categories with components relevant to the primary 
prevention of cardiovascular disease, and therefore ACS, are: 

 selected health promotion - $438.3 million (19.1% up from 16.8% in 2007-08); 

 prevention of hazardous and harmful drug use - $295.0 million (12.8%); and 

 public health research - $168.3 million (7.3%). 

The AIHW defines ’selected health promotion’ as: 

Activities that are delivered on a population-wide basis that foster healthy 
lifestyle and a healthy social environment, and health promotion activities that 
address health risk factors … The underlying criterion for the inclusion of health 
promotion programs within this category is that they are population health 
programs promoting health and wellbeing (AIHW, 2011, pp.18). 

Within the seven categories of such programs and activities, three impact on cardiovascular 
health.  These are: 

 healthy settings (such as municipal health planning); 

 encouraging healthy weight through nutrition and physical activity; and 

 organised population health screening of heart disease risk factors. 

While these descriptions and list of health promotion programs clearly contain components 
that would have a primary preventive effect on ACS, the same program, for example 
’encouraging healthy weight through nutrition and physical activity’ would also have 
beneficial effects on other types of cardiovascular disease and on other conditions such as 
diabetes.  Abelson (2003) assumed one third of “selected health promotion” is associated 
with programs to reduce coronary heart disease risk factors.  Applied to the 2008-09 
expenditures, this would be $146.1 million. 

There is a similar situation with the category ‘prevention of hazardous and harmful drug 
use’, which includes programmes to limit tobacco use and alcohol abuse along with other 
illicit and harmful drugs.  Clearly tobacco use and alcohol abuse are risk factors for ACS, but 
they also contribute to a number of other chronic conditions such as chronic obstructive 
pulmonary disease, lung and a variety of other cancers.  Therefore it is problematic to 
attribute a percentage of this category directly to ACS, however if the one-third assumption 
for ’selected health promotion’ is used it would equate to $98.3 million. 

The impact of the previous categories on cardiovascular disease in general and ACS in 
particular is significant. Regarding ‘public health research’, however, there are no 
certainties.  It is likely that there is some public health research funding directed towards 
prevention of ACS but it is unclear how much.  As the AIHW report on public health 
expenditure does not offer additional information, no part of this category has been 
attributed to the prevention of ACS. 

Consequently, it is estimated that total investment by the Australian governments in health 
promotion programs for the primary prevention of ACS in 2008-09 was around $244.4 



ACS in Perspective: the importance of secondary prevention 

60 Deloitte Access Economics Commercial-in-confidence 

million.  Average annual growth rates for the categories ‘selected health promotion’ and 
‘prevention of hazardous and harmful drug use’ since 1999-00 to 2008-09 are 7.9% and 
7.2% respectively.  Assuming linear growth, the investment is estimated to have been 
$276.2 million in 2010. 

Within the general population, those identified as being at high risk of cardiovascular 
disease and consequently ACS events are routinely treated with pharmacological 
interventions to reduce specific risk factors when lifestyle modifications have been 
ineffective.  Identification of high risk patients is facilitated by individual level prevention 
services such as health assessments in primary care. These health assessments are 
designed to detect cardiovascular and other risk factors early to allow lifestyle changes 
before the initial ACS event.  They are also used alongside GP management plans for 
chronic disease after the initial event as part of ongoing secondary prevention.  These 
health assessments are 100% reimbursed by Medicare and since their introduction from 
1999 through to 2006, their uptake has been steadily increasing.   

Based on a linear extrapolation of Medicare Benefits Schedule (MBS) Item Statistics Reports 
of data through to May 2011, it was estimated there were around 600,000 health 
assessments for cardiovascular risks carried out in Australia during the 2010-11 fiscal year.  
Table 3.1 shows the breakdown of the latest reported data for MBS health assessments for 
cardiovascular risk (AIHW 2009). 

Table 3.1: Medicare Benefits Schedule Health Assessments of cardiovascular risk 2008-09 

Health check type 
Frequency 

(period) 
Number Average fee 

% applicable 
population 

Expenditure 

 months number $ % $ million 

Aboriginal & Torres 
Strait Islander Adult 
Health Check 

18-24 8,916 233 8.1 2.05 

Medicare 45 year old 
health check 

one time 103,707 115 6.7 (a) 11.95 

Comprehensive 
medical assessment 
for aged care residents 

12 68,312 216 43.5 14.78 

Older persons health 
assessment 

12 309,051 233 22.9 72.01 

Older persons health 
assessment (ATSI) 

12 5,253 233 13.1 1.22 

Refugee / 
humanitarian 

one time 6,744 230 n/a 1.55 

TOTAL  501,983   103.57 

Note: (a) The Medicare 45 year old health check is reimbursed once any time from 45-49 years. Therefore even 
though the annual population rate for 45-49 year olds is 6.7%, the effective coverage rate is potentially up to 
five times higher given the five year window of opportunity. 
Source: Medicare Statistics, Deloitte Access Economics calculations 

During a health assessment, the principal risk factors identified for pharmacological 
treatment are hypertension and high cholesterol levels.  Table 3.2 shows the volume and 
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cost to the Pharmaceutical Benefits Scheme (PBS) of anti-hypertensive and lipid-lowering 
medications in 2010. 

Table 3.2: PBS volume and cost of services for anti-hypertensives and statins, 2010 

Medication Volume Cost to PBS 

 no (millions). $ (million) 

Anti-hypertensives   

Beta-blockers 6.42 108.02 

ACE Inhibitors (incl. combinations) 10.31 173.60 

ARB antagonists (incl. combinations) 11.75 285.74 

Calcium Channel Blockers 7.36 119.23 

Total 35.84 686.59 

Lipid-lowering drugs   

Statins 21.54 1,123.46 

Total 21.54 1,123.46 

Total 57.38 1,810.05 
Source: Deloitte Access Economics calculations based on Medicare Australia Statistics PBS Item Reports.  

Clearly, only a fraction of the total usage of these medications would be targeted towards 
primary prevention of ACS.  We can conservatively assume that each health assessment 
results on average in six prescriptions (these medications are often prescribed together and 
any one patient will have a number of prescriptions in the course of a year).  

From Table 3.1 and Table 3.2, this would equate to approximately 3,012,000 scripts per 
year at an average cost to the PBS $31.55 per script or a total cost of $95.2 million in 2010.  
This is a conservative estimate as there may be a many more GP visits occurring in a 
primary prevention context that are not recorded as health assessments for risk factors.  
Thus these visits and their resulting prescriptions cannot be accounted for under primary 
prevention. 

In total, between programs targeted at the general population ($276.2 million), measures 
aimed at risk reduction for high-risk individuals including health assessments ($103.57 
million) and pharmacological interventions ($95.2 million), a very conservative estimate of 
total expenditure by Australian Governments on primary prevention of ACS in 2010 is 
$475.0 million. 

3.1.1.2 Secondary Prevention of ACS 

According to MeSH terms: 

Secondary prevention relies on early detection of disease process and 
application of interventions to prevent progression of cardiovascular disease. 

Cardiac rehabilitation programmes and ongoing prevention in terms of controlling 
modifiable risk factors and optimising pharmaceutical management are cornerstones of 
secondary prevention in Australia and most developed countries.  In general they include: 

 evidence based ongoing management and active referral including optimum 
pharmaceutical management; 
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 hypertension management; 

 interventions used to facilitate quitting smoking; 

 cholesterol management; 

 weight management; 

 diabetes management; and 

 stress, depression and anxiety management 

Secondary prevention programs and therefore expenditure aim to reduce risk factors 
through cardiac rehabilitation programs and medical or pharmacological management. 

Cardiac rehabilitation programs are generally classified into three types: 

 Phase I: Inpatient setting with counselling; 

 Phase II: Outpatient setting with education and exercise components; and 

 Phase III: Maintenance program as outpatient or in the community / at home. 

There is a large range of literature demonstrating the benefits of cardiac rehabilitation 
programs in preventing repeat ACS events.  A number of studies also report low completion 
rates, the reasons behind low completion rates, and barriers to entry into rehabilitation 
programs (this will be discussed in more detail in following sections).  There are, however, 
scarce data available on the expenditure on these rehabilitation programs. 

Rehabilitation programmes generally start in the in-patient setting immediately after the 
index event as recommended by the National Heart Foundation (NHFA and ACRA 2004).  
The costs associated with inpatient programs are included in the overall costs of the index 
event.  Discharge planning is a process that includes coordination of care with the patient’s 
GP and/or cardiologist, scheduling follow-up reviews and referral to an outpatient 
rehabilitation program (NHFA and ACRA 2004).  Outpatient and community-based cardiac 
rehabilitation, which consist of supervised programs, usually commences soon after 
discharge from hospital (ideally within a few days) and may continue for two to three 
months.  There are, however, no national data on episodes of outpatient and community 
based cardiac rehabilitation (AIHW 2011b), which makes estimation of national costs 
problematic.  Open ended maintenance programs are aimed at maintaining levels of 
exercise and to remind patients of the advantages of lowering risk factors.  There is little 
data regarding adherence to maintenance programs except on a local basis. 

The National Heart Foundation maintains a directory of cardiac rehabilitation programs on 
its website.  While this directory may not be exhaustive, it is comprehensive with close to 
500 programs listed.  Summary statistics on the availability of cardiac rehabilitation 
programs in alternate jurisdictions are given in Table 3.3.
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Table 3.3: Cardiac rehabilitation programs by type and jurisdiction, 2011 

Jurisdiction 
Phase I: 

inpatient 
Phase II: 
exercise 

Phase II: 
education 

Phase III: 
maintenance 

Total 

 number number number number number 

ACT 2 3 3 1 3 

NSW 26 160 154 79 180 

NT 2 2 2 1 2 

QLD 38 63 66 41 78 

SA 13 21 20 12 25 

TAS 6 5 6 3 6 

VIC 19 129 147 68 147 

WA 24 23 21 32 49 

Source: National Heart Foundation cardiac rehabilitation directories accessed 6th July 2011 

From the above table, there are glaring disparities in the availability of programs.  For 
example, there is only one single Phase III program listed for the Northern Territory.  
Although sparse population densities make it difficult to provide group services to all, 
compared to the number of programs in other jurisdictions and accounting for population 
differences, it seems the Northern Territory is lacking in cardiac rehabilitation programs.  

A critical component of secondary prevention is medical management of risk factors such 
as hypertension and high cholesterol. A recent study has shown that, in accordance with 
ACS management guidelines (NHF and CSANZ,, 2006, 2011) a very high percentage of ACS 
patients will be on maintenance dosing of these types of medications as well as platelet 
aggregation inhibitors (Aliprandi-Costa et al, 2011). Estimates of these healthcare 
expenditures have been covered in Section 2.1 which gives overall figures. 

3.1.2 Comparison with other conditions 

There are a number of areas in cancer prevention that specifically contribute to primary 
and secondary prevention in public health expenditure, including: 

 prevention of hazardous and harmful drug use; 

 selected health promotion category (e.g., protection from sun exposure) 

 organised immunisation; and 

 screening programs. 

Of these, a proportion can be attributed to cancer prevention of the first category, as 
previously mentioned.  Under ‘organised immunisation’ there is the National Human 
Papilloma Virus program, which contained a considerable catch-up component and peaked 
in 2007-08 ($704 million for all organised immunisation – 32.3% of total public expenditure 
on primary prevention programs) and dropped somewhat in 2008-09 to $639.4 million or 
27.8% of total public expenditure on primary prevention programs.  The ‘screening 
programs’, which include BreastScreen, the National Cervical Screening Program and the 
National Bowel Cancer Screening Program, are clearly 100% attributable to cancer 
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prevention, although under the MeSH terms this would be described as secondary 
prevention.  Public health expenditure on ’screening programs’ was $336.3 million in 2008-
09 representing 14.6% of total public expenditure on primary prevention programs, up 
from 13.3% in the previous year. 

The Medicare health assessments described in the previous section also covers type 2 
diabetes to some extent.  For example, in the Medicare 45 year old health check, patients 
at a high risk of developing type 2 diabetes can also be referred by their GP to an 
accredited, subsidised lifestyle modification program.  In addition, in July 2008 a specific 
type 2 diabetes assessment was introduced into the Medicare schedule.  In the latest 
reporting year (AIHW, 2009) 11,257 of these assessments had been claimed.  More recent 
data from the MBS Item Statistics Reports are uninformative since during 2010 the health 
assessment item numbers were changed from reflecting the type of assessment being done 
to capturing the length of the assessment.  This means that the underlying information on 
the specific type of risk being assessed, or the specific population, is not discernable directly 
from the MBS data. 

3.2 Secondary ACS: weaknesses in management 
and system support 

While there are many proven methods of increasing secondary prevention of ACS, be it in 
the early detection of disease through health assessments or through cardiac rehabilitation 
and long term management programs or medical management, participation rates for most 
of these measures remains low in Australia. 

The highest rate of participation in the Medicare health assessments is for the 
comprehensive medical assessment for aged care residents (AIHW, 2009) at 43.5% in 2008-
09.  Some reasons for this are the older and more at risk population are in aged care 
facilities, while the structured environment allows for more rigorous follow up of 
individualised medical treatment for residents.  However, once in the community the rate 
of participation drops considerably, especially among younger target populations and 
Indigenous populations.   

As mentioned previously, a number of studies have shown low participation rates in cardiac 
rehabilitation programs and discussed the barriers to entry and completion in such 
programs.  Scott et al (2003) found that 29% of patients were referred to an outpatient 
cardiac rehabilitation program compared to 59% of patients who were eligible.  Fewer than 
a third of all referred patients completed their outpatient cardiac rehabilitation program 
and only 39% of places available in programs were fully utilised.  This was in spite of the 
fact that catchment populations of programs with unused places had excess coronary 
mortality.  Whereas Worcester et al (2004) also found a lack of participation in cardiac 
rehabilitation programs in Melbourne.  Around half of patients admitted to hospital for 
AMI, or for revascularisation or cardiac bypass surgery, attended a cardiac rehabilitation 
program.  In a study in the Hunter region, only 43% of patients reported even being invited 
to attend an outpatient cardiac rehabilitation program (AIHW 2003). 

Compounding the problems of low referral, attendance and completion rates for cardiac 
rehabilitation following ACS events is that patients not attending have been found to have a 
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higher baseline cardiovascular risk level – the very patients most in need of rehabilitation 
(Redfern et al, 2007). 

Given the low rates of cardiac rehabilitation and the effectiveness of such programs in the 
Australian setting, the national ACS implementation forum held in 2007 recommended the 
implementation of measures to achieve 100% referral to effective secondary prevention 
programs (NHF and CSANZ, 2008). Such measures have been shown to significantly increase 
participation rates, although they have not yet been implemented nationally. For example, 
with an automatic referral system and vigorous follow up by hospital staff participation 
rates have been shown to increase to 72% for cardiac artery bypass surgery patients 
(Higgins, 2008). 

The final phase of cardiac rehabilitation is the maintenance phase, where exercise and risk 
factor control occurs with minimal or no supervision.  The content and structure of 
maintenance programs vary greatly and there are no national data available regarding their 
uptake or effectiveness (AIHW, 2011b). 

A number of factors have been identified as barriers to participation in cardiac 
rehabilitation programs.  One barrier is the lack of referral by health care professionals 
whether it be from the in-patient setting or on follow up in the post-event primary care 
setting.  While there is no national data available on referral rates in Australia, one study 
found that the biggest contributor to non-completion of cardiac rehabilitation, accounting 
for 74%, was lack of referral (Nagle, 2002). 

Psychosocial factors can also influence the likelihood of starting and completing a 
rehabilitation program.  These factors include self-esteem, self-motivation, personality, 
depression, anxiety and social support.  Johnson and Heller (1998) found that in the post-
MI or angina patient, their own perception of the health benefits, the physical environment 
and time barriers to home exercise could predict adherence to regular exercise six months 
after discharge. 

Another important aspect of secondary prevention involves long term therapy with 
medication.  Medications include antiplatelet agents, beta-blockers, ACE inhibitors and 
statins (NHF and CSANZ, 2006).  Antiplatelet agents including aspirin and adjunctive 
clopidogrel should be given to patients undergoing PCI and for all outpatients who have had 
an ACS event.  Recent updates to the Australian ACS Management Guidelines (Chew et al, 
2011) have discussed results from relevant Phase III clinical trials of two new antiplatelet 
agents, prasugrel and ticagrelor.  Education about risk-factor management such as lifestyle 
changes and ensuring continued use of vasoprotective medication can extend overall 
survival rates and reduce reoccurrence of ACS and the costs associated with subsequent 
treatments (Briffa et al, 2005). 

Adherence to medications is an area of concern.  Many of the medications prescribed for 
patients after ACS should be taken for life, or at least for an extended period of time.  
However, in an analysis of adherence to prescribed cardiovascular medicines, 10-25% of 
patients had discontinued their medicines six months after starting therapy and this rose to 
21-47% at 24 months where the actual discontinuation rate varied by type of medication 
(AIHW, 2007).  Adherence to antithrombotic agents, other than warfarin, for example was 
90% after six months, whereas the worst compliance was with beta-blocking agents which 
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at six months was 75% and at two years was just 53%.  According to Osterberg (2005) 
factors contributing to poor adherence to medication include: 

 treatment of a condition with no symptoms (such as high blood pressure and high 
blood cholesterol); 

 presence of depression; 

 inadequate follow-up or discharge planning; 

 side effects of medicine; 

 poor communication between health professional and patient; 

 patient’s lack of understanding of their condition; 

 patient’s lack of belief in the benefit of treatment; 

 complexity of treatment; 

 missing doctor’s appointments; and 

 cost of medicines. 

As is noted by the AIHW (2007), most of the analyses were of concessional patients for 
whom the cost of medications would be low and therefore cost, in this case, is probably not 
a significant factor.  Many of the other factors, however, such as inadequate discharge 
planning and the need for patient education, reflect problems in the management of ACS 
and secondary prevention in the absence of a structured framework.   

Therapy discontinuation by patients increases the likelihood of a repeat ACS event. 
Subsequently, this increases the burden of disease and the costs associated with ACS. 
Further work relating to compliance and adherence within the framework of the Quality 
Use of Medicines in Cardiovascular Health project will enhance understanding of the 
reasons and strategies for improvement. 

3.3 Guidelines for the management of ACS 

Recent publications from the National Heart Foundation (NHF, 2010) and from the AIHW 
(2011b) have emphasised the importance of secondary prevention of cardiovascular 
disease, recognising the barriers to effective secondary prevention and incorporating best 
practice.  The NHF laid out nine action areas in their review of secondary prevention of 
cardiovascular disease (NHF, 2010).  These action areas are, to a greater or lesser extent, 
also treated in the reviews from the two government agencies.  Some measures are being 
pursued successfully while others require more resources or further research.   

The NHF’s first key action area is to ‘Make sure that adequate funding is allocated to 
secondary prevention services, including cardiac rehabilitation’.  From an outcome 
perspective it is desirable to adequately fund such programs, and if progress is made in 
some key action areas, the demand for cardiac rehabilitation may increase significantly.  In 
this case, capacity planning and building needs to take place and accreditation assured.   

The second key action area is to ‘Provide flexible secondary service options’.  The 
recommendations take care to specify that these service options should: 

 be tailored to different patient populations and to individuals;  

 be appropriate to the different disease stages (acute, subacute and ongoing care); and  
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 be readily accessible via all levels of the health system.   

If these objectives are achieved, then many of the barriers to accessing services may be 
removed.  One aspect of tailoring services is the location of rehabilitation programs, with 
many patients outside of large metropolitan areas having to travel long distances to 
participate in programs in the hospital outpatient setting.  There is a growing body of 
literature based on studies of home or community-based cardiac rehabilitation and 
maintenance programs that shows little cost differential and similar efficacy (Blair, 2011).  
Initiatives in the use of ICT to facilitate home-based rehabilitation and maintenance are also 
showing encouraging results (Varnfield, 2011).  It should be noted, however, that many of 
these studies are small with sometimes inadequate controls and further research is needed 
to determine the most effective strategies. 

The third key action area for the NHF is to ‘Integrate secondary prevention into the patient 
journey for all people with CVD and include cardiac rehabilitation as a standard component 
of care for everyone with CHD’.  Fulfilling this ambition has significant implications for 
physician referrals.  It would also imply that physicians will have appropriate programs to 
which to refer their patients.  While there have been low rates of use reported in available 
cardiac rehabilitation programs, there are areas of Australia lacking in program availability.  
For example, the NHF’s cardiac rehabilitation directories, accessed on July 6th 2011, had 
only two listings for the Northern Territory and there were none for the Heart Moves 
exercise programme.  The importance of secondary prevention and cardiac rehabilitation 
was underlined in the ‘CSANZ Guidelines for the management of acute coronary 
syndromes’ (NHF and CSANZ, 2006) which stated that ‘All patients should have access, and 
be actively referred, to comprehensive ongoing prevention and cardiac rehabilitation 
services’.  The guidelines note that cardiac rehabilitation is a proven effective intervention.  
Under discharge and long term considerations, these guidelines also recommend lifestyle 
advice, the setting of a chest pain action plan and taking into account psychosocial factors. 

The forth key action area for the NHF is to ‘Develop and fund a framework for 
comprehensive secondary prevention of CVD within primary care’.  This is reflected in the 
central role attributed to GPs in the continuum of cardiovascular care in the AIHW’s review 
of cardiovascular disease (AIHW, 2011b), which sees them as important in the prevention, 
ongoing treatment and secondary prevention of CVD.  The role of GPs is seen as covering 
the continuum of care from diagnosis and treatment to prevention and rehabilitation 
activities.  Although the GP Management Plans for chronic diseases, including CHD, have 
existed since 2005-06, the NHF recently produced a template specifically for CHD that 
covers medicines, medicinal adherence, and risk factor status and objectives. 

The fifth key action area for the NHF is to ‘Implement systems to make sure that mental 
health is assessed in everyone with CVD, and that people receive effective mental 
healthcare’.  This action is echoed by the AIHW who note that Australian and international 
recommendations state that patients with CHD should be assessed for depression and 
treated where necessary. Patients diagnosed with depression should be assessed for other 
coronary heart disease risk factors. 

The sixth key action area for the NHF is to ‘Establish a system of professional development 
and recognition for health professionals delivering secondary prevention services, and 
support them to perform their role within a flexible workforce model’.  With health 
workforce shortages predicted, qualified allied health professionals capable of delivering 
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secondary prevention services need to be found or trained and this action will be essential 
to meeting the demand that should be generated by the preceding actions. 

The seventh and eighth key action areas for the NHF are to, ‘Develop clear terminology to 
describe CVD and its management, including cardiac rehabilitation and other secondary 
prevention services, and use this consistently across all levels of the health system’ and 
‘Develop educational resources for patients and carers’ respectively.  These actions focus on 
the importance of communications and consistent communications both with patients and 
carers, and also within the health professions.  This is essential for arriving at a common 
understanding of the issues surrounding CHD, ACS and secondary prevention. 

The final NHF key action area is to ‘Develop national key performance indicators for 
secondary prevention services and implement systems to collect standardised outcome 
data’.  Currently in secondary prevention, and especially in cardiac rehabilitation, services 
are largely state and local based with little possibility for cross comparison or best practice 
learning.  With standardised terminology, performance indicators and outcomes data there 
will be much greater potential for cross-pollination of best practices. 
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Conclusions  
There were an estimated 74,923 hospital separations associated with ACS in 2010.  It is 
estimated that repeat ACS events accounted for over one-third (34%) of total hospital 
separations from ACS.   

ACS contributed substantially to mortality in 2010, with an estimated 10,021 deaths due to 
heart attacks.  Although females have lower incidence rates for ACS, they have a higher rate 
of 28 day case fatality rate than males; however the gap has narrowed over the last 25 
years (Sanfilippo et al, 2008).  There is a greater risk of death from repeat ACS events as 
compared to initial ACS events.  In 2010, 5,305 deaths were estimated to have occurred 
due to repeat events.   

ACS imposes substantial costs on society, including costs of health care, indirect financial 
costs and loss in value of health and wellbeing (burden of disease).  In 2010 alone, ACS is 
estimated to have imposed financial costs of nearly $5.1 billion and burden of disease costs 
of $13.3 billion.  This amounted to a total economic cost of over $18.3 billion.   

Around 46% of the economic cost of ACS was estimated to have been from repeat ACS 
events, largely due to the much greater mortality risk associated with repeat ACS events 
compared to initial ACS events.  Thus, repeat ACS events were estimated to have resulted in 
greater burden of disease costs than initial ACS events.   

Despite progress in the last few decades in the form of falling ACS incidence and mortality 
rates, the economic cost from ACS will likely continue to increase due to an ageing 
population, increasing life expectancy and increasing prevalence due, in part, to decreased 
mortality.  The burden of disease from ACS presents considerable real costs to the health 
and social support systems and therefore to all Australians.  Continuous improvements are 
needed to palliate the expected burden increase in the future.   

Given the enduring and chronic nature of ACS and substantial costs from repeat events, 
appropriate secondary prevention is necessary in order to curtail the ongoing mortality risk 
of repeat ACS, as well as economic costs.  Continuous improvements are required across 
the spectrum of care including primary prevention, acute care, ongoing care and secondary 
prevention.  In the interests of equity, there is also a need to ensure improvements across 
all groups of patients, especially for the Indigenous population and socioeconomically 
disadvantaged populations. 

With limited resources and competition for existing resources from other disease areas and 
from other sectors of the economy, investments in preventive and therapeutic innovations 
needs to be judicious, efficacious and cost effective 

The Australian Government has announced considerable investment in primary prevention 
with the establishment of the National Prevention Agency and the announcement of an 
ambitious plan in preventive health campaigns targeting the three risk factors contributing 
the highest disease burden in Australia: obesity, tobacco use and alcohol misuse (PHT, 
2009; DoHA, 2010).   
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There is clearly overlap with previous public health expenditure programs that may result in 
funds for those programs decreasing.  Alternatively, there may be an additive effect to 
existing programs.  All three of the risk factors being target by the National Prevention 
Agency, have a significant impact on ACS and therefore concerted high profile effort on 
primary prevention should help reduce incidence rates further, provided the funding 
remains long term.  The ‘Taking Preventive Action’ report lists specific programs for each 
risk factor with budget amounts out to 2013.  These programs will need to be supported for 
a longer time horizon for there to be a significant impact on sustained risk factor reduction. 

The National Heart Foundation (NHF, 2010) has made a call to improve the functioning of 
secondary prevention and ongoing care, especially with regards to cardiac rehabilitation.   
While there are many proven methods of increasing secondary prevention of ACS, whether 
through the early detection of disease through health assessments or through cardiac 
rehabilitation or medical management, participation rates for most of these measures 
remain low in Australia.  Barriers to participation in cardiac rehabilitation programs include 
lack of follow-up by health care professionals whether it be from the in-patient setting or 
on follow up in the post-event primary care setting, lack of referral and psychosocial 
factors.  Cardiac rehabilitation is an effective intervention but there is large scope to 
improve referral to cardiac rehabilitation services and access to appropriate services in the 
outpatient, community and home-based settings.   

Adherence to medications is another area of concern within secondary prevention.  
Therapy discontinuation may increase likelihood of a repeat ACS event, which can 
subsequently increase the burden of disease and the costs associated with ACS.  Further 
work relating to compliance and adherence will enhance understanding of the reasons and 
strategies for improvement. 

Finally, in addition to improvements in the existing processes and interventions that are 
relatively well understood, progress in the form of innovative and cost-effective new 
therapeutic interventions will be needed to face the growing burden of ACS and to assist 
progress in preventing repeat events. 
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Appendix A: Epidemiology estimates and projections 
Table A.1: Projected total ACS separations for males 

Age 
group 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

35-39 539 534 532 535 541 552 566 583 600 617 631 

40-44 716 735 751 759 761 757 749 745 747 755 769 

45-49 2,744 2,731 2,717 2,718 2,745 2,803 2,875 2,933 2,962 2,968 2,950 

50-54 4,048 4,125 4,205 4,270 4,305 4,304 4,282 4,259 4,261 4,303 4,393 

55-59 3,747 3,816 3,879 3,946 4,022 4,096 4,175 4,256 4,322 4,357 4,357 

60-64 3,706 3,746 3,759 3,805 3,857 3,921 3,994 4,060 4,131 4,211 4,290 

65-69 4,811 5,118 5,466 5,726 5,925 6,098 6,167 6,193 6,272 6,361 6,470 

70-74 5,724 5,924 6,136 6,383 6,685 7,018 7,476 7,993 8,380 8,676 8,935 

75-79 6,574 6,749 6,974 7,228 7,522 7,806 8,096 8,403 8,760 9,193 9,668 

80-84 6,412 6,518 6,584 6,653 6,727 6,850 7,066 7,331 7,626 7,961 8,287 

85-89 4,857 5,093 5,333 5,571 5,793 5,992 6,132 6,233 6,335 6,445 6,606 

90-94 2,254 2,530 2,798 3,043 3,259 3,467 3,682 3,899 4,112 4,314 4,501 

95-99 697 761 821 888 1,014 1,185 1,359 1,524 1,677 1,819 1,963 

100+ 135 155 183 216 253 290 326 361 400 469 559 

Total 46,963 48,537 50,137 51,743 53,408 55,139 56,946 58,772 60,585 62,448 64,379 

Source: Deloitte Access Economics projections 
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Table A.2: Projected total ACS separations for females 

Age 
group 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

35-39 303 299 297 297 300 305 312 321 330 339 346 

40-44 347 357 365 369 370 367 361 358 358 361 367 

45-49 833 828 823 822 830 848 870 889 898 899 891 

50-54 811 827 843 855 860 857 852 846 846 853 871 

55-59 856 873 889 906 925 945 964 982 995 1,001 999 

60-64 1,765 1,796 1,811 1,843 1,875 1,908 1,946 1,983 2,021 2,063 2,107 

65-69 1,200 1,276 1,365 1,433 1,489 1,542 1,568 1,582 1,610 1,638 1,668 

70-74 3,273 3,373 3,481 3,615 3,783 3,965 4,219 4,513 4,739 4,924 5,101 

75-79 4,765 4,864 5,006 5,171 5,350 5,519 5,694 5,882 6,113 6,404 6,717 

80-84 4,272 4,292 4,292 4,290 4,300 4,343 4,445 4,585 4,745 4,917 5,079 

85-89 4,585 4,680 4,771 4,865 4,949 5,021 5,062 5,078 5,092 5,122 5,195 

90-94 3,094 3,365 3,622 3,856 4,044 4,189 4,307 4,419 4,531 4,636 4,730 

95-99 1,466 1,535 1,597 1,663 1,793 1,994 2,203 2,393 2,563 2,709 2,832 

100+ 391 450 510 575 648 714 769 816 867 956 1,081 

Total 27,960 28,815 29,673 30,559 31,515 32,517 33,573 34,647 35,708 36,822 37,984 

Source: Deloitte Access Economics projections 
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Table A.3: Projected repeat ACS separations for males 

Age 
group 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

35-39 42 43 44 46 47 49 50 52 54 55 57 

40-44 403 416 429 442 456 471 486 502 517 533 550 

45-49 481 497 513 529 546 563 582 600 619 638 658 

50-54 717 740 763 787 812 839 866 894 921 950 979 

55-59 939 969 1,000 1,031 1,064 1,098 1,134 1,170 1,206 1,244 1,282 

60-64 1,161 1,199 1,237 1,276 1,316 1,359 1,403 1,448 1,493 1,539 1,587 

65-69 1,206 1,245 1,285 1,325 1,367 1,411 1,457 1,504 1,550 1,598 1,648 

70-74 1,822 1,881 1,941 2,002 2,066 2,132 2,202 2,272 2,342 2,415 2,490 

75-79 2,174 2,244 2,315 2,388 2,464 2,543 2,626 2,710 2,794 2,880 2,970 

80-84 2,705 2,792 2,881 2,971 3,066 3,164 3,268 3,373 3,476 3,584 3,695 

85-89 2,624 2,709 2,795 2,882 2,974 3,070 3,170 3,271 3,372 3,476 3,585 

90-94 1,186 1,225 1,264 1,303 1,345 1,388 1,433 1,479 1,525 1,572 1,621 

95-99 358 370 381 393 406 419 433 446 460 474 489 

100+ 68 70 72 74 77 79 82 84 87 90 92 

Total 15,885 16,400 16,921 17,449 18,005 18,584 19,191 19,806 20,415 21,047 21,702 

Source: Deloitte Access Economics projections 
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Table A.4: Projected repeat ACS separations for females 

Age 
group 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

35-39 29 30 31 31 32 33 34 35 36 38 39 

40-44 183 190 196 202 208 214 221 228 234 241 248 

45-49 184 190 195 201 208 214 222 229 236 243 250 

50-54 186 192 198 204 210 216 223 230 237 244 252 

55-59 272 281 291 301 310 321 332 342 352 363 373 

60-64 567 588 609 630 651 673 696 719 742 766 791 

65-69 369 381 393 406 421 436 453 469 485 502 518 

70-74 1,017 1,047 1,078 1,110 1,145 1,181 1,219 1,258 1,298 1,341 1,388 

75-79 1,470 1,513 1,557 1,603 1,648 1,695 1,745 1,796 1,848 1,903 1,959 

80-84 1,769 1,814 1,860 1,906 1,956 2,009 2,065 2,123 2,182 2,239 2,298 

85-89 2,139 2,178 2,216 2,256 2,301 2,350 2,407 2,466 2,523 2,585 2,650 

90-94 1,183 1,205 1,229 1,255 1,283 1,309 1,332 1,354 1,378 1,403 1,431 

95-99 429 437 445 453 458 464 473 482 491 501 510 

100+ 91 94 96 98 100 102 104 106 107 109 110 

Total 9,889 10,139 10,394 10,656 10,932 11,219 11,524 11,838 12,150 12,477 12,817 

Source: Deloitte Access Economics projections 
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