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Introduction 

The National Health and Hospitals Reform Commission (NHHRC) terms of reference 
require it to develop a long-term health reform plan to improve the performance of the 
health system.  A key component of performance is efficiency.  Other dimensions of 
performance include quality, effectiveness and equity.  This paper reviews the 
available literature on the efficiency of the Australian health care system and the 
potential areas where gains might be made.     

The reform directions proposed in the NHHRC’s Interim Report seek to improve 
efficiency in a variety of ways.  These include:  

1. Using activity-based funding to drive the efficient delivery of services and other 
key outputs in the health system, including clinical education; 

2. Using economic assessments of the cost effectiveness of interventions to ensure 
funding goes to those interventions that will deliver the best outcomes for a given 
level of resources; 

3. Performance-based payments to encourage the achievement of high quality 
outcomes; and 

4. A rebalancing of the type of interventions delivered so that fewer people become 
ill and to ensure that when people need care they can receive the most appropriate 
service.  

Taken together, these reform directions seek to ensure that the Australian health 
sector delivers the most efficient and effective care for people in the most appropriate 
way. 

In this paper, economic efficiency, or just ‘efficiency’, is defined as where nothing 
more can be achieved with the amount of resources available.  Another way of 
looking at it is where more output of a given quality cannot be obtained without 
increasing the amount of inputs.  At the same time, consideration is also given to its 
close relative, cost-effectiveness, or minimising the cost of producing a given 
outcome, noting that the specified outcome may not be an efficient use of resources, 
depending on other potential outcomes.  Ideally, our health system should be effective 
and efficient, and able to achieve the specified outcomes (efficacy) in a way that 
maximises access (distribution), outputs (productivity) and outcomes within the 
available resources.  Equity of access and outcomes are also important aspects of the 
health system.  However, they are not discussed in this paper.            

International overview of efficiency 

This section examines a selection of key studies that assess the efficiency of health 
systems in various countries.  It attempts to disentangle the reasons behind why some 
health care systems may be more efficient that others. Before embarking on this 
section, it should be stated up-front that it is difficult to compare the efficiency of 
health systems across countries as no two systems are the same and each system is 
highly complex.   Problems are compounded because inputs and outputs are often 
poorly measured or unobservable, and measurement errors or omitted variables can 



 

This is a paper prepared as background for the NHHRC.  The views and findings expressed in it 
should not be taken to be the views of the NHHRC or of the Australian Government. 

 

5 

mask or inflate the differences.  Many studies also do not adequately take account of 
safety and quality considerations.  Finally, Joumard (2008) considers that the best 
measures available to compare health system performance across countries are life 
expectancy and infant mortality (despite an array of other choices, including measures 
of morbidity).  However a country’s health system only explains a part of these 
‘outcomes’, and it is very difficult to determine the actual contribution the health 
system makes.    

Joumard (2008) has analysed the role of medical care in improving the health status of 
populations and found health care spending does not produce the same value for 
money in every country.  Empirical estimates suggest that potential efficiency gains 
may be large enough to raise life expectancy at birth by, on average, almost three 
years for Organisation of Economic Cooperation and Development (OECD) countries 
(in the least efficient countries, the analysis suggests life expectancy could be raised 
by an estimated five years). 

Joumard (2008) splits countries into groups with similar population health status, 
using measures such as life expectancy at birth, at age 65, and infant mortality.  
Australia sits in the top group of countries with Canada, New Zealand, France, 
Sweden, Norway and Iceland.  The middle group includes the United States (US), 
Netherlands, Ireland, Germany, Denmark and Korea, while the bottom group includes 
Turkey and Hungary.  While Australia may rank highly with regard to population 
health status, this does not, of itself, provide answers about the efficiency and 
effectiveness of the health system. 

Therefore, the OECD study used two different but common techniques to measure 
efficiency – Data Envelopment Analysis (DEA)1  and panel data regressions2 - and 
found that Australia, Iceland, Korea and New Zealand were consistently among the 
top performers.  Canada was above average, and France had above average to average 
performance.  Average performers included Netherlands, Ireland and Sweden.  
Germany and Turkey had average to below average results, and Denmark, Norway, 
Hungary and the US consistently performed poorly.   

For Australia, the analysis suggests that, by increasing efficiency, life expectancy at 
birth could be increased by just under two years using the same amount of resources 
(or output could be increased by roughly two per cent, holding inputs constant).   

                                                 

1 DEA is a statistical method used in operations research to identify the relative efficiency of different 
productive units across a range of inputs and outputs.  DEA constructs an efficiency frontier and 
derives efficiency scores for entities involved in a similar production process.  By assumption, the 
frontier linking efficient entities defines best practice and potential efficiency gains for less efficient 
units are measured by their position relative to the frontier (or envelope). 

2 A panel dataset contains observations on multiple entities (individuals), where each entity is observed 
at two or more points in time. Linear regression is a form of regression analysis in which the 
relationship between one or more independent variables and another variable, called the dependent 
variable, is modelled by a least squares function, called a linear regression equation.  In statistics, linear 
regression is used for two things: to construct a simple formula that will predict a value or values for a 
variable given the value of another variable; and to test whether and how a given variable is related to 
another variable or variables.  
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Specific points of note include: 

·  No relation was found between relative efficiency and the level of health 
spending.  Among the best performers were high spending countries like Australia 
and Iceland, and low spending countries like Korea. 

·  Differences in the mix of public and private spending did not determine whether 
countries were high or low performing.  For example, for high performers, Korea 
publicly finances 50 per cent of health costs while Iceland publicly finances 
82 per cent.  Low performers reflect a similar spread.  

·  Grouping countries according to the type of health system they have (according to 
the OECD) - public-integrated, public contract/social insurance and private 
insurance/provider3 - does not seem to help explain their performance relative to 
one another.     

-  For example, Denmark, Iceland and Norway have very similar health systems 
(they all have public-integrated models) and their relative performance differs 
markedly.  More work needs to be done to understand why. 

-  In Western European countries, Elola et al. (1995) found that national health 
services (NHSs) tend to have lower infant mortality rates than those with 
social insurance systems.  The authors argue that this may be because NHSs 
have more direct control over expenditures, more equitable distribution of 
resources, better allocation of resources across services, and lower 
out-of-pocket and administration costs than social insurance systems. 

-  A recent study (Wagstaff, 2009) found that countries that implemented social 
insurance systems rather than tax financed (public-integrated) health systems 
had three to four per cent higher per capita health spending without any 
benefits to mortality rates.  The study used panel data from 29 OECD 
countries (the US was excluded) over the period 1960-2006 and used a 
regression-based differences-in-differences model to undertake the analysis.  
Mortality was measured using data on causes of death that could be avoided if 
timely and effective medical care was provided. 

In relation to this last point, reduced mortality rates are by no means the only 
outcomes sought from health care systems. Wagstaff’s study does not preclude the 
possibility that other desired characteristics of health care such as responsiveness and 
accessibility may be better in some social insurance systems than they are in some 
public-integrated systems.  

·  There seems to be no correlation between relative health care performance and the 
level of out-of-pocket payments.   

-  However, Verhoeven et al. (2007) found that large out-of-pocket payments are 
associated with lower health sector efficiency.  These authors argued that 

                                                 

3 The OECD considers Australia’s system sits somewhere between a public-integrated and public 
contract/social insurance system. See Attachment A for a discussion of the different systems. 
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health systems with large efficiency problems raise patient out-of-pocket costs 
in an attempt to reduce inefficiencies, but this has only worked to a limited 
extent. 

Verhoeven et al. (2007) undertook an analysis of efficiency in public health spending 
in G7 countries relative to other OECD countries.  The study found that a number of 
policy and institutional differences were associated with differences in efficiency.  For 
example, they found: 

·  Countries that spend a relatively large share of health budgets on labour costs tend 
to be less efficient;   

·  Immunisations and doctors consultations, but not necessarily the number of 
doctors, are positively correlated with greater efficiency; 

·  Health employment density and general medical practitioner (GP) density are 
negatively correlated with efficiency for all health outcome indicators.  That is, an 
increase in geographic concentration (or oversupply) of health care professionals 
leads to a decrease in health sector efficiency; and  

·  Decentralisation is negatively correlated with health spending efficiency (although 
this may be because there is a high number of highly efficient European Union 
member states with a small share of health spending allocated at the sub-national 
level). 

Health status – due to more than the health care sy stem 

Afonso and St Aubyn (2006) raise doubts about the efficiency of Australia’s health 
care system (and the health care systems of most other developed nations).  DEA 
results are calculated for 21 OECD countries to assess health system efficiency (based 
on the number of doctors, nurses, beds and magnetic resonance imaging machines 
(MRIs)).  Life expectancy, infant survival rate and potential number of years of life 
not lost are used as the health output.  Overall the analysis demonstrated that countries 
could increase their output by 40 per cent using the same resources.  Australia ranked 
10 out of 21 countries (a rank of one being the best) and it was suggested that the 
output of the Australian health system could be increased by 10 per cent using the 
same resources.  Unfortunately, it was beyond the scope of the study to examine the 
determinants of the inefficiencies. 

In order to identify the efficiencies due only to the health system, non-discretionary 
inputs such as gross domestic product (GDP), education attainment, levels of obesity, 
and tobacco use were removed or controlled for.  Most of the more advanced OECD 
developed nations (Australia, Canada, Finland, Germany, Japan, Sweden, Switzerland 
and the US) fell dramatically in ranking (that is they performed worse).  The United 
Kingdom (UK), Italy, Denmark and France, however, performed at the efficiency 
frontier (that is, they were at an optimal level of efficiency).   

These findings suggest that other factors are likely to be more responsible for health 
outcomes than health sector efficiency.  Thornton (2002) came to a similar 
conclusion.  He found that the contribution health care made to lowering overall 
mortality was quite small.  Yet there is a growing body of evidence, notably for 
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cardiovascular diseases, that medical treatment is directly responsible for reducing 
mortality rates (Australian Institute of Health and Welfare (AIHW), 2009).   

Retzlaff-Roberts et al. (2004) undertook an efficiency analysis on the use of health 
care resources in OECD countries using year 2000 data.  They found that 13 of 27 
OECD countries were on the efficiency frontier, including Australia, Japan, Korea 
and Canada.  Those with room for improvement included the US, UK, and New 
Zealand.  For this study, health inputs included hospital beds, MRIs, physicians, and 
health expenditure.  Variables used to represent the social environment included: 
school expectancy4, Gini coefficient5, and tobacco consumption.  The outputs were 
infant mortality and life expectancy.  The study concludes that a country’s health 
outcomes are not necessarily indicative of how efficiently it uses its health resources.    

An Australian focus 

Finally, the Productivity Commission (2006) analysed the literature on health system 
efficiency.  It included Australian, international and system-wide studies on health 
sector productivity.  Based on the literature, it determined that a plausible efficiency 
gap at the outer envelope (that is, the difference between its current level of efficiency 
and what it theoretically achieved) could be between 10 and 20 per cent across the 
total Australian health sector.  

The Productivity Commission (2006) estimated that if, for example, a five per cent 
improvement in productivity in the national health system were to be achieved 
through productivity reforms6, it could result in net resource savings of around 
$3 billion (2005-06 dollars) - $2 billion for states and territories and nearly $1 billion 
for the Commonwealth.   

Summary 

The health system is only one factor among many that determine broad population 
health outcomes at the national level.  While some studies indicate there may be gains 
Australia can make to the efficiency of the health system, there are others which 
conclude that the Australian health system is one of the most efficient in the world.  It 
does not seem to matter, from an efficiency perspective, what the balance is between 
public and private expenditure.  Evidence suggests that there is no one right way to 
structure a health care system to ensure optimal efficiency.   

                                                 

4 School expectancy represents the expected number of years of schooling that will be completed or 
that a child can expect to receive, as a summary indicator of the overall pattern of enrolment ratios. 
5 A Gini coefficient is a statistical measure of inequality - usually of income distribution in a society.  It 
is named after the Italian statistician Corrado Gini. 
6 Assumed full implementation of the COAG National Reform Agenda to increase the effectiveness of 
the health system in achieving health outcomes.  Reform possibilities may include the review of health 
system funding arrangements via the Commonwealth–State Specific Purpose Payment (SPPs), the 
operation of the Medicare Benefits Scheme (MBS), utilisation of information and communications 
technologies and removing impediment to the efficient use of the health workforce. 
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A framework for efficiency 

While systemic factors affecting efficiency are hard to isolate in studies that look at 
efficiency of the health system at the aggregate level, it may be possible to understand 
factors affecting efficiency in various parts of the health sector. 

Bentley et al. (2008) have developed a framework for looking at waste in the US 
health system that may be useful to our examination of efficiency (and thus the 
minimisation of waste) in the Australian health care system (see Figure 1).  Bentley 
suggests this as an alternative framework because while economic theory 
distinguishes between productive7 and allocative8 inefficiency, in practice they are 
often difficult to separate out.   

 

Figure 1: A framework for waste in health care (Source: modified from Bentley 
et al., 2008) 
Note: For the purposes of this paper, the term ‘allocative’ efficiency is used instead of Bentley’s 
‘clinical’ efficiency. 

Using this framework, this paper looks at the Australian health care system and 
available evidence in a number of parts:  

·  the health care system as a whole;  

·  the trade-off or substitution between the health system’s sub sectors - that is, for 
example, balancing between preventive, primary, sub-acute and hospital care (or 
acute care);  

                                                 

7 Productive inefficiency creates waste in the form of excess costs in producing a given output.  Waste 
in production is the difference between the cost of producing the item or service under the current 
system and the cost of producing it efficiently. 

8 Allocative inefficiency produces the wrong output.  Waste in misallocated outputs is the difference 
between the cost of the item or service and its actual value. 
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·  the most efficient operation within sub-sectors given a set amount of resources 
(for example, using activity-based funding of hospitals); and  

·  the efficient use of resources to undertake specific medical/surgical procedures. 

A diagram of the Australian health system illustrating its financial flows and the 
different types of efficiency is at Attachment B for information and reference. 

Operational Efficiency  

Operational inefficiency or waste refers to the inefficient and unnecessary use of 
resources in the production and delivery of services.  This section firstly examines 
operational efficiency from: 

·  a broad sub-sector level – hospitals, primary health care delivery, allied health 
care, aged care; and 

·  from the perspective of the type of waste: duplication of services; inefficient 
processes; overly expensive inputs; and errors (see Figure 2).   

Finally, this paper focuses on the drivers and enablers of efficiency improvements that 
are of particular interest to the NHHRC.  They include: activity-based funding; the 
development and implementation of a patient controlled electronic health record; and 
performance measurement, surveillance and action.  
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Figure2: Typology of operational waste (Source: Bentley et al., 2008) 

Health Sub-sectors 

Hollingsworth (2003) undertook a literature review of 188 papers that looked mainly 
at the efficiency of health care within and across various countries (mainly the US, 
UK and Europe).  He found that most studies looking at the efficiency of sub-sectors 
focussed on hospitals and, to a lesser extent, aged care facilities.  This section looks in 
more detail at the operational efficiencies of health system sub-sectors: specifically 
hospitals and aged care facilities, which in Australia together represent almost 
50 per cent of the health and aged care sector expenditure.        

Hospitals 

The Productivity Commission (2006) undertook an extensive analysis of the literature 
on health system efficiency and the estimation techniques used to derive measures of 
inefficiency.  It concluded that the productivity gap between current and optimal 
efficiency in the hospital sub-sector in Australia might be in the order of 
20-25 per cent in the current policy setting. 

The Productivity Commission also found that government reforms have greater 
potential to improve efficiency and productivity in the hospital sub-sector (both public 
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and private) than in the non-hospital sub-sector.  One reason the Productivity 
Commission proposed for this was that the greater complexity in the hospitals 
sub-sector has particularly complex and intricate funding arrangements and payment 
systems.  Another is that there is likely to be greater variability in performance in the 
hospitals sub-sector arising from different operating and service characteristics of 
hospitals, including their size, structure and location.  

The Productivity Commission’s (2006) own modelling suggests that, given the large 
role of the hospital sub-sector (public and private) in the health system overall, a 
four per cent gain in the efficiency of the hospitals sub-sector (a significantly less gain 
than estimated in the literature) would contribute 1.9 per cent increase in efficiency 
overall.  One percentage point would be contributed to the total health system by the 
other sub-sectors. Combined, these sub-sectoral efficiency gains could increase 
overall system efficiency by about 2.9 per cent (falling significantly short of that 
predicted in other literature below). 

An OECD study (Erlandsen, 2007) looked at cross-country hospital performance by 
comparing the unit costs for seven specific interventions.  It found that in many 
countries costs could be reduced by between five and 48 per cent for each 
intervention.  It found that the potential for reducing unit costs was relatively large in 
Australia (using data from New South Wales only), France, Sweden and the US.  It 
was relatively low in Denmark, Finland and the UK.  For Australia, the potential for 
reducing unit costs translated into a potential 42 per cent cost reduction for the same 
output.  However, the authors of this study note that it is highly exploratory and 
cross-country differences should not be used as definitive evidence of hospital 
(in)efficiency.  It was highly probable that a large part of the variation was caused by 
data and methodology differences as there is no standard international system of 
hospital unit cost measurement. 

A more recent Australian study (Gabbitas and Jeffs, 2007) used econometric analysis 
to examine the efficiency of state public hospitals.  It found that the most efficient 
states were (in order): South Australia, the Northern Territory, followed by Victoria.  
New South Wales (NSW) is positioned on the average while the Australian Capital 
Territory (ACT), Queensland, Western Australia, and Tasmania were the least 
efficient.  The analysis suggested that existing output could be produced with 
10 per cent fewer inputs, or that output could be increased by 10 per cent using the 
same inputs. 

Gabbitas and Jeffs (2007) also discussed one Australian study looking at the 
efficiency of private hospitals.  It found the implied inefficiency gaps for private 
hospitals are slightly higher than those for public hospitals - that is, public hospitals 
have more separations per input than private hospitals.  Hollingsworth’s (2003) 
literature survey found that public health services have less variability in efficiency 
than private, and in many cases he found that public hospitals (typically European 
hospitals) were more efficient than private hospitals (typically US based).  In order to 
explain this, he concludes that either: (1) health care is an unusual economic 
commodity; (2) there are methodological differences between studies and some are 
more robust than others; and (3) there is more slack or spare capacity in the US 
system.  
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Primary health care 

A relatively small number of studies address the overall efficiency of primary health 
care activity.  Those that do exist largely use DEA approaches.  A much larger body 
of literature exists on more focused questions such as how to make primary health 
care more efficient.  This literature mostly considers practice size, the use of 
technology and non-medical staff. 

A Greek study (Zavras et al., 2002) found that practices with their own laboratory or 
radiographic facilities were more efficient, and that practices of a particular size were 
more efficient.  A Finnish study (Luoma et al., 1996) found that various factors 
influenced inefficiency - higher government grants and wealthier communities, in 
particular.  In contrast, a British study (Szczepura et al., 1993) found that efficiency 
was not strongly linked to practice list size (that is, number of patient enrolments) for 
single site practices.  It is clear from these results that the evidence of efficiency in 
primary health care is not consistent enough to draw any broad conclusions on the 
causes of inefficiency.  However, they do emphasise that efficiency in the primary 
health care system varies widely.  The inconsistent conclusions are no doubt in part 
due to the different structures and financing arrangements that exist in different 
countries. 

Addressing the more direct question of how efficiency in the primary health care 
sector can be improved, the first and obvious issue is to consider the size of many 
general practices in Australia.  Britt et al. (2008) show that 17.6 per cent of GPs work 
in practices with fewer than two full time equivalent GPs (that is, most are solo GPs), 
and 41.2 per cent work in practices of two to four GPs.   

Access Economics (2002) reports on the average practice costs per full-time 
equivalent GP based on a 2001 survey of general practice.  Figure 3 (below) shows 
average practice costs largely flattening at around four to five GPs, with small 
declines thereafter.  Data derived for the Australian Relative Value Study 
(PriceWaterhouseCoopers, 2000) and data extracted from the Royal Australian 
College of General Practitioners’ Interpractice Costs Study (McRae, 2008) are 
consistent with this pattern.  While the mean number of full time GPs per practice is 
over 4.5, nearly 60 per cent are in practices with four or less full time GPs.  While 
large practices are not practical in small rural communities, and may imply an 
increased travel cost to patients in some situations, there is considerable potential to 
improve the efficiency of GP practices simply by improving economies of scale 
through larger practice sizes.   
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Figure 3: Relationship between practice size and practice costs (Source: Access 
Economics, 2002) 

The second area of potential efficiency gains in Australian general practice is by 
integrating practice nurses into general practices.  Practice nurses undertake tasks 
which do not require GP involvement.  The number of practice nurses has already 
increased significantly since financial incentives and Medicare Benefits Schedule 
(MBS) payments for selected practice nurse services were introduced.  According to 
Health Minister, Nicola Roxon: 

Australia’s practice nurses are enjoying a remarkable growth rate- with no less 
than half of all general practices now employing at least one practice nurse.  The 
number of practice nurses increased from about 5,000 in 2004-05 to more than 
8,000 practice nurses [in 2007]. 

(The Hon Nicola Roxon MP, Minster for Health and Ageing, Speech to the Australian 
Practice Nurses Association (APNA) - National Conference - 30 April 2009) 

The MBS currently funds practice nurses for a small number of specified services.  In 
2008, 5.25 million services funded by the MBS were provided by practice nurses.  
There is considerable capacity to expand nurses’ roles.  Any change that frees up GPs 
to provide diagnostic and other medical consultations should increase the overall 
efficiency of the sector. 

Horrocks (2002) examined the impact of using nurse practitioners as the initial point 
of care for patients.  She found that patients were at least as satisfied with this care as 
they were with care from doctors.  The quality of care and short term health outcomes 
also seemed to be equivalent to that achieved when doctors perform these duties.   

Okie (2008a) and Sinsky (2006) also report on the use of nurses to improve efficiency 
in practices.  The nurses’ roles have become integrated into well defined practice 
routines that maximise the time available to the physician to provide appropriate 
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services to an increased number of patients.  In these instances there are no 
fee-for-service payments under the MBS to practice nurses.  However, the efficiency 
gains through a GP employing a practice nurse covers the cost of the nurse (at 
between 1.25 and 1.75 nurses per GP).   

In chronic disease management, there is considerable literature on the effectiveness of 
team care, frequently led by nurse case managers (see, for example, Wagner, 2000).  
Trials where practices are using this approach are currently underway and initial 
results are positive (Eley et al., (2008)).  Tieman et al.’s (2007) systematic review of 
the evidence has already found that using nurses to coordinate care leads to better 
outcomes.  However, most studies show that coordination, while cost effective, is not 
cost saving (Momany et al., 2006, is an exception).   

Allied health care 

The above discussions address general practice and the role of nurses in general 
practice.  They do not consider home based care, which in some situations can be 
more efficient (Okie, 2008b).  They also do not address other sectors of primary 
health care, such as allied health practitioners working in, for example, psychology, 
physiotherapy, podiatry, diabetes education, dietetics and community nursing.  As 
there is such a wide range of specialties, with different technical needs, and different 
densities in the community, it is difficult to provide general comment on these 
practices.  It is likely, though, that there are many solo practices with high overheads 
that could benefit from combining with other practices (which need not be in the same 
field) in order to share physical and staffing overheads.   

The notion of large practices (comprehensive primary health care centres, GP super 
clinics, polyclinics) would be expected to generate efficiencies simply by reducing 
overheads, although there is no evidence to support this as yet.  Such practices might 
also provide some efficiencies to patients and the health care system as referrals 
between specialties could be managed more effectively, particularly if diagnostic 
services were immediately available.  Evidence on the performance of polyclinics9 in 
the UK will no doubt inform this debate.   

Aged care services 

A number of efficiency studies have been conducted looking at aged care facilities, 
although the majority are from the US.  Hollingsworth (2003) found that there was 
room for improvement in the efficient operation of aged care facilities and that 
for-profit providers were generally more efficient than not-for-profit providers. 

In 2003, a comprehensive study of Australian residential aged care services found 
that, across the sector as a whole, increases in efficiency of 17 per cent might be 
achieved if all aged care establishments operated as efficiently as the most efficient 
(Rao et al., 2003).  If this happened, providers could care for an additional 23,100 
clients (at the dependency levels that existed in 2002-03).  Costs could also be 

                                                 

9 A polyclinic is a place where a wide range of health care services (including diagnostics) can be 
obtained without need of an overnight stay. 
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reduced by a further seven per cent (or $470 million in 2002-03 prices) by making 
structural adjustments that improve the scale efficiency10 of the sector (Productivity 
Commission, 2008). 

The study also found that11: 

·  The average efficiency in the industry is in the range 0.80 to 0.90 (with a value of 
one being on the efficiency frontier); 

·  There is variation in average efficiency across states, with NSW and Victoria 
having higher efficiency levels; 

·  A majority of the best performing aged care facilities are in the private sector; 

·  Facilities in rural and remote regions have lower average efficiency scores; 

·  High scale efficiency scores indicate that there is limited scope for productivity 
gains to be derived from consolidating smaller providers; and  

·  the industry is operating with slightly increasing-returns-to-scale (that is, an extra 
one per cent of inputs produces just over one per cent extra outputs). 

In commenting on this study, the Productivity Commission (2008) noted: 

The feasibility of realising these improvements is constrained, at least in the 
short to medium term, by fixed capital and policy settings which limit the 
scope for restructuring to secure least cost outcomes. Further, choices made 
by governments as to the level and quality of service delivered to satisfy equity 
and social objectives impact on the costs of delivery and often involve a trade-
off between cost and outcomes. 

The Productivity Commission (2008) also identified areas where regulations seemed 
to be constraining the capacity of the sector to operate efficiently, including: 
constraints on the supply of aged care services; the duplication of building 
certification requirements; inconsistency in the application of accommodation bonds 
across service types; and administrative inefficiencies with contract management in 
community care. 

Anecdotal evidence from some aged care providers suggests there may also be 
potential for further productivity improvements by: adopting advances in information 
technologies; increasing the use of assistive technologies; improving work practices 
and flexibility through enterprise bargaining; and restructuring operations including 
outsourcing and adjusting the capital/labour mix (Productivity Commission, 2008). 

                                                 

10 Scale efficiency is the reduction in unit cost available to a firm when producing at a higher output 
volume.  
11 Previous concerns regarding data and methodology choices should be noted.  For example, this 
study assumes equality of output and outcomes which may not be the case due to measurement 
difficulties. 
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Duplication of services  

Duplication, such as tests being done more frequently than clinically necessary, are 
sources of operational waste as they create unnecessary activity and associated costs 
without leading to better treatment or outcomes for the patient.   

There is anecdotal evidence of duplication in the medical sector, such as tests being 
undertaken where previous test results are either not available or not known, or 
medical practitioners request new tests because they do not trust the diagnostic 
source.  This suggests that there is some duplication of services in the Australian 
system, but limited empirical work has been undertaken to confirm this.  The 
Commonwealth Fund’s international health policy survey, however, did find that 
duplication of tests in Australia may be reasonably high relative to other countries 
(see figure 4).     
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Figure 4: Duplicate medical tests among sicker adults (Source: 2005 and 2008 
Commonwealth Fund International Health Policy Survey of Sicker Adults) 
(Percentage of patients reporting that their doctor ordered a medical test that the patient felt was 
unnecessary because the test had already been done before (in the last two years).) 
 

Inefficient processes 

There are many inefficient processes in health care and these include time spent 
waiting, surgery cancellations, unavailability of stock/product, and test results not 
being available in a timely manner (see Figure 5).   
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Figure 5: Test results/medical records not available at time of appointment, 
among sicker adults (Source: 2005 and 2008 Commonwealth Fund International 
Health Policy Survey of Sicker Adults) 
(Percentage of patients reporting that their test results/medical records were not available at the time of 
the appointment (in the last two years).) 

Inefficient processes may be the result of: 

·  Hospital/operating theatre/medical centre/emergency room layout or fitout (all of 
which may not be easily changed); 

-  Risk of hospital-acquired infections could be reduced simply by better 
facility design (Conly and Johnston, 2006). 

-  Health centres are poorly designed meaning that “an extra minute in the 
time taken by the patient to travel from the waiting room to the 
consulting room can add an hour to the doctor’s day” (James, 1971). 

·  Poor resource management and planning – staff composition and management, 
infrastructure - for example, access to theatre and routine maintenance; 

-  Poorly managed nursing staff capacity means that agreed staffing levels 
cannot be met and staff are poorly utilised (Elkhuizen et al. (2007). 

-  A clinic’s routine may be poorly structured so that staff are unable to 
cope with an increasing demand for appointments, and patient 
satisfaction is low (Helbig et al., 2009). 

-  the ED’s system for dealing with acute medical admissions is 
insufficient, compromising patient safety (Moloney et al., 2006). 
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·  Lack of or inappropriate electronic information systems; 

-  See the section on health information systems below. 

Managers and policy makers in the health system have endeavoured to address these 
issues through, for example, time and motion studies, patient flow analysis, Lean 
methodology12 and Kaizen13 activities, and other quality improvement techniques.  
Despite the availability of these methods, inefficient processes still widely persist. 

Overly expensive inputs  

Ensuring the inputs used for any intervention are of least cost, or are, at least, cost 
effective, is an important way to make savings and enhance operational efficiency. 

Hip and knee replacements – overly expensive inputs  and high 
revision rates (‘errors’) 

A study by Graves and Wells (2006) for the Australian Centre for Health Research 
found that in 2002-03, Australians were effectively paying substantially more for their 
prostheses while also experiencing poorer outcomes, compared with best practice.   

The Australian Orthopaedic Association’s National Joint Replacement Registry has 
been set up to improve the results of joint replacement surgery and decrease the 
number of revisions (that is, where an operation needs to be repeated14).  It is 
estimated that, in 2002-03, the cost of hip and knee replacements was $867.8 million15 
(or approximately four per cent of public and private hospital expenditure) (Graves 
and Wells, 2006).  Since the Registry was established, it estimates that there has been 
a significant reduction in the proportion of revision operations, equivalent to about 
1,200 fewer revisions per year and savings (through reduced expenditure) of about 
$16-$32 million per year.    Figure 6 shows that, in 2005, Australia’s proportion of 
revisions as a percentage of total joint replacements was comparable to other 

                                                 

12 Lean manufacturing or production is a production practice that considers the expenditure of 
resources for any goal other than the creation of value for the end customer to be wasteful, and thus a 
target for elimination. Working from the perspective of the customer who consumes a product or 
service, "value" is defined as any action or process that a customer would be willing to pay for. 
Basically, lean is centered around creating more value with less work. 

13 Kaizen (Japanese for "improvement") is a Japanese philosophy that focuses on continuous 
improvement throughout all aspects of life. When applied to the workplace, Kaizen activities 
continually improve all functions of a business, from manufacturing to management and from the CEO 
to the assembly line workers.  By improving standardized activities and processes, Kaizen aims to 
eliminate waste. Kaizen was first implemented in several Japanese businesses during the country's 
recovery after World War II, including Toyota, and has since spread to businesses throughout the 
world. 

14 A revision procedure includes all procedures (both primary and revision) that have undergone 
subsequent surgery where at least one prosthetic component has been removed or exchanged, from for 
example, “wear and tear” over time.  They do not include complications as a result of infection.  There 
is no doubt that when a revision procedure is undertaken that the previous procedure has failed. 

15 This figure does not include patient co-payments, pre-operative investigations and post-operative 
rehabilitation. 
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countries with the exception of Sweden, which leads the way in best practice (Graves 
and Wells, 2006).   

7

12.1
12.8 12.9 13

15.5

6.4

8.2
7.4 7.3

10

7.7

0

2

4

6

8

10

12

14

16

18

Sweden Australia Denmark New Zealand Norway Finland

pe
r 

ce
nt

hips knees
 

Figure 6: Proportion of procedures that are revisions (Source: Graves and Wells, 
2006) 

When the differences between Swedish and Australian performance is untangled, the 
major difference is not gender, age, surgeon experience, skill or quality of health care 
delivery.  It is due to the difference in the use and fixation of prostheses.  Prostheses 
are categorised into three broad types depending on how the components fix to bone.  
They are either cemented, cementless or hybrid (a combination).  Cementless 
prostheses are typically more expensive (usually two or more times the cost of 
cemented) as they are more complicated to manufacture.  Sweden uses a very limited 
number of prostheses that have long positive track records.  They are largely all 
cemented fixation.  The range of prostheses used in Australia is greater (and quality 
processes are less rigorous), and cementless fixation is common.   

Evidence suggests that cement fixation is much better no matter what the type of 
prostheses.  Graves and Wells (2006) found that none of the newer prostheses (those 
approved since 2002) performs any better than the top performing well-established 
prostheses, and many have higher revision rates.  Further, it would appear that 
manufacturers are not developing prostheses for cement fixation (they are focusing on 
cementless at the higher end of the market) despite evidence from Swedish and now 
Australian registries that show cemented varieties are cheaper and have better 
outcomes. 

The number of joint replacement procedures has increased on average by between 
five and 10 per cent per year.  Rates are expected to continue to increase over the 
longer term due in particular to the ageing population.  Therefore, to ensure health 
sector sustainability, driving operational efficiencies in this area is vital. 
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If Australia had the same rate of revision as Sweden, there would be 3,250 less 
revisions per year and savings of between $81 and $162 million per year.  Graves and 
Wells (2006) recommended that new prostheses should only be approved for use if 
there is proven clinical advantage over available prostheses.  

Health system errors – adverse events  

Adverse events are incidents in which harm resulted to a person receiving health care.  
They include infections, falls and other injuries, and medication and medical device 
problems and errors (AIHW, 2008).  Operational efficiency is compromised by health 
system errors in a number of ways, including: additional time and resources and 
associated costs to correct for an adverse event; or adverse events leading to 
disruptions or rescheduling of other patients requiring interventions.  Operational 
efficiency does not include the wellbeing and financial costs imposed on affected 
patients and their families.  

The AIHW (2008) found that, in 2006-07, there were adverse events in approximately 
5.1 per cent of all hospital separations, both public and private.  The most common 
causes of adverse events were procedures causing abnormal reactions or 
complications (3.1 adverse events per 100 separations), and adverse effects of drugs 
(1.4 adverse events per 100 separations).  However, the AIHW notes that these are 
likely to be underestimates because of data coding issues.   

The 1992 Quality of Australian Health Care Study (QAHCS) is often cited but has 
now become dated.  It estimated that the prevalence of adverse events as a proportion 
of hospital admissions was 16.6 per cent.  This translates into an incidence rate of 
13 per cent of 100 admissions (Wilson et al., 1995).  Approximately half of these 
admissions were due to adverse events taking place prior to hospital admission and 
approximately half of all adverse events are highly preventable.  Using the QAHCS, 
Richardson (2005) estimated that the number of avoidable adverse events occurring 
each year was equivalent to 13 jumbo jets crashing each year killing all 350 
passengers on board.   

A similar study in the US called the Harvard Medical Practice Study (that the QAHCS 
was modelled on) found that the incidence of adverse events in the US was 
3.7 per cent per 100 admissions, significantly lower than Australia.  Countries 
including the UK, New Zealand and Denmark have been found to have rates of 
adverse events at around 10 per cent of patients in the hospital system (AGWA, 
2007).  Wilson et al. (1995) found that just under half of adverse events caused 
minimal disability, 13.7 per cent resulted in permanent disability, and 4.9 per cent 
resulted in death.   

A more recent study of Victorian hospitals found that 6.9 per cent of admissions had 
at least one adverse event and stayed, on average, about 10 days longer than they 
otherwise may have (Ehsani et al., 2006).     

Financial costs of adverse events 

Ehsani et al. (2006) found that the presence of adverse events in selected Victorian 
public hospitals (which cover 86.4 per cent of Victoria’s weighted in-hospital activity) 
adds an extra $6,826 per associated admitted episode, which translates into a total cost 
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in 2003-04 of $460 million, or 15.7 per cent of the total expenditure on direct hospital 
costs.  As Victoria represents around 25 per cent of national hospital expenditure, it is 
estimated that the financial cost of adverse events for inpatients in Australia is about 
$2 billion annually.  Given that it is estimated that at least 50 per cent of adverse 
events are preventable, this would lead to a cost saving of $1 billion per year or 
3.7 per cent of the hospitals budget.  Ehsani et al. (2006) found that the greatest 
incidence of adverse events was not necessarily in the most costly episodes of care but 
rather the high volume episodes (for example, hip surgery). 

Adverse drug events 

Runciman et al. (2003) undertook a review of literature and data collection reports 
and found that adverse drug events and medical errors are common in Australia.  
According to the analysis, approximately two to four per cent of hospital admissions 
were due to adverse drug events, with three-quarters potentially preventable.  This 
equates to an average cost of over $400 million per year (based on an average cost of 
admission at $2,728 in 1999-2000).  This does not include general practice managed 
medication problems.  Further, of incidents that occurred in hospital, 26 per cent were 
medication related.  Of those where the cause of error was identified, a failure to read 
or misreading of the chart accounted for the majority of errors, and an unclear or 
incorrect order were the next most reported (ACSQHC, 2002).  

Hospital-acquired infections 

Each year in Australia, about 200,000 adverse events (or five to 15 per cent of all 
patients admitted to hospital) are caused by hospital acquired infections (HAIs).  This 
equates to roughly an additional two million bed days due to HAIs in Australia each 
year.  The most important sites of infection are the bloodstream and surgical sites.  
Infections in such sites, particularly those due to methicillin-resistant Staphylococcus 
aureus (MRSA), cause complications, and one in three patients who develop such 
infections die.  MRSA is now endemic in most Australian hospitals (Cruickshank and 
Ferguson, 2008). 

The most important preventive strategies to reduce and prevent HAIs include hand 
hygiene, the appropriate use of antibiotics, and immunisation of health care workers. 
Monitoring of process (for example, hand washing compliance) and outcome (for 
example, bloodstream infections) can improve hand-hygiene practices.  Up to 
70 per cent of HAIs could be prevented if infection control procedures were optimised 
(Cruickshank and Ferguson, 2008). 

Through appropriate hand-hygiene management practices, Austin Health in 
Melbourne reduced the rate of clinical MRSA infection and MRSA bacteraemia per 
100 admissions by 50 per cent over 36 months.  Seven years later, hospital-acquired 
MRSA infections are approximately 80 per cent lower than they were in 2001 when 
the hygiene practices commenced (Cruickshank and Ferguson, 2008).  The Council of 
Australian Governments (COAG) recently agreed that, by 2011-12, the rate of 
Staphylococcus aureus (including MRSA) bacteraemia would be no more than 
two per 10,000 occupied bed days for acute care public hospitals in each state and 
territory. 
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Summary 

There are a number of measures that could reduce adverse events and potentially free 
up an estimated $1 billion in hospitals for other services.  These measures include 
quality assurance and peer review; education; system change; and improved 
communication (Wilson, 1995).  Financial incentives are a powerful instrument in 
changing behaviour and are likely to be useful in reducing adverse events 
(Richardson, 2005).  For example, removing the ‘complications’ component normally 
included in the payment to hospitals for episodes performed would ensure that 
hospitals are no longer paid for complications that occur.  This is likely to prompt 
hospitals to more actively pursue strategies that minimise adverse events (Duckett, 
2008b). 

Richardson (2005) argues that since the Quality of Australian Health Care Study, 
change has been surprisingly slow, particularly given the number of patients dying 
unnecessarily and the substantial opportunities for cost savings.  Despite the financial 
and human cost of adverse events, data indicating potential adverse events, such as 
surgical site infection rates, sentinel events, pre-anaesthetic consultation rates and 
unplanned readmission rates, are not complete or comparable across states or 
hospitals (SCRGSP, 2009).   

Finally, a 2000 survey by the Commonwealth Fund (see Blendon et al., 2001) of 
physicians across countries found that Australian results were broadly comparable 
with other countries surveyed, in that most considered that their hospital did a good or 
fair job at finding and addressing medical errors.  Only a small percentage considered 
that their hospital did an excellent or poor job.  More concerning, perhaps, is the 
finding that 64 per cent of Australian physicians surveyed indicated that they were 
discouraged from reporting, or not encouraged to report, medical errors.  New 
Zealand (63 per cent) had similar results, while there was a significant gap with 
Canada (42 per cent), the US (41 per cent), and the UK (31 per cent). 

Solutions for improving operational efficiency  

There is a range of approaches that can be used to tackle operational inefficiency.  
Some of these have already been identified in the above review of the different types 
of operational efficiency (duplication of services, inefficient processes, overly 
expensive inputs, and errors). 

This section outlines three other potential solutions, namely: activity-based funding; 
e-health and patient electronic health records; and greater use of data through 
measurement and surveillance of health system performance.  

Solution: Activity-based (or casemix) funding 

There are many ways to fund a health system.  Incentives, in the form of prices paid 
or funding provided (or not paid or provided) for particular activities, shape what gets 
done, when and where.  The key to maximising efficiency is to get the incentives right 
so that the health system is delivering the right service in the right way and at the best 
price.  This section examines activity-based funding as a form of payment that, if used 
effectively, creates incentives that drive operational efficiencies in hospitals.   
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Activity-based funding of hospitals is where a hospital is funded based on its outputs 
or the particular services provided.  It is also sometimes referred to as casemix 
funding where hospitals are funded based on the range and types of patients treated 
(the mix of cases) by the hospital.  The casemix system is useful for planning and 
funding of hospital service provision and makes it possible to measure outputs and 
compare performance of hospitals provided the method is applied consistently across 
the comparison pool.     

The Australian Refined Diagnosis Related Groups (AR-DRGs) classification method, 
which is used to fund acute inpatient services, is an example of a casemix system.  
AR-DRGs provide a way to summarise the number and type of acute admitted 
patients treated in a hospital relative to the resources expected to be used for their 
treatment.  AR-DRGs group together similar clinical conditions and similar use of 
hospital resources using information in the hospital records such as diagnoses, 
procedures, co-morbidities, complications, and age of the patient.  Each AR-DRG 
includes information on the average length of stay and estimated average cost for 
patients in both public and private sectors.   

When used effectively, activity-based funding is a useful management tool because:  

·  it explicitly links funds allocated to the services provided; 

·  makes it possible to compare similar/peer hospitals16; 

·  makes it easier to determine if benchmarks have been met; and 

·  helps managers and clinicians to: identify inefficient practices; allocate more 
resources to under-funded activities; control costs; and target unnecessarily high 
costs.  

Measuring differences between the components of cost per casemix-adjusted 
separation within individual hospitals, across peer hospitals, and across jurisdictions is 
essential for assessing performance.       

Differences in ‘cost per casemix adjusted separation’ can highlight issues of quality 
that may result in longer length of stays or the need for additional treatment and 
procedures.  However, ‘cost per casemix adjusted separation’ cannot specifically 
identify quality issues, and so other reporting mechanisms are required where: 

·  Patients have been discharged but then return due to complications associated 
with their treatment (as this becomes a separate episode of care);     

·  Individuals are unable to access elective surgery due to excessive waiting times 
and/or experience multiple cancellations;  

                                                 

16 Principal referral and Specialist women’s and children’s hospitals; Large hospitals (major cities, 
regional and remote); Medium hospitals (major cities, regional and remote); Small acute hospitals 
(regional and remote); Non-acute hospitals (Small, Multipurpose service, hospice, rehabilitation, 
Mothercraft, other non-acute), Psychiatric hospitals and others/unpeered. 
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·  Individuals are unable to access emergency department care due to excessive 
waiting times; 

·  Clinical best practice procedures have been followed (or not) as, for example, the 
cost of providing best practice may be higher than the lowest cost; and   

·  Poor patient experience/satisfaction with care provided.   

Currently, the Australian Government provides a substantial funding contribution to 
the states and territories to run hospitals, and it is up to each jurisdiction to determine 
how this funding is then allocated to each hospital.  Each state and territory has its 
own method for funding individual hospitals but they generally involve some form of 
activity-based funding, at least for acute care.  Even in the established casemix driven 
systems, grant funding is still used in areas considered inappropriate for activity-based 
payments.  Figure 7 summarises each state’s funding methods for acute patients and 
the year they commenced.     

Jurisdiction Acute inpatient funding Year commenced  

New South Wales 

Tiered: Area Health Service 
(AHS) distribution formula based 
on population; AHSs then fund 
hospitals using casemix (AR-
DRGs) and per day for ICU 

July 2008 (Casemix 
efficiency comparisons 
were used in budgeting 
processes from 1997-
98) 
 

Victoria Casemix (AR-DRGs) 1993-94 

South Australia 
Casemix (AR-DRGs and per day 
for ICU 1994-95 

Queensland 
Casemix (AR-DRGs) and per day 
for critical care and mental health 

July 2007, full 
implementation 2008-
09 

Western Australia Casemix  1996-97 
Tasmania Casemix (AR-DRGs) 1996-97 
Northern Territory Casemix (AR-DRGs) July 1996 
Australian Capital Territory Historical funding NA 
Private health funds Casemix based episodic 

payments in varying forms 
1997-98  
Varies by fund 

Figure 7: Acute inpatient funding arrangements and year commenced (various 
public sources)  

Only a few states fund other hospital services, such as sub-acute and outpatient 
services, on a casemix basis.  Victoria and South Australia are the most advanced.   

Figure 8 shows the average recurrent cost of casemix adjusted separations by 
jurisdictions.  A cursory assessment of the data shows that there is no clear link 
between efficiency gains (through the reduction in cost per episode or reduced 
growth) and the introduction of activity-based funding.  It should be noted, however, 
that comparable recurrent cost data are not available from the time of the introduction 
of casemix funding in Victoria and South Australia.  These states are currently 
operating at lowest cost, which suggests that it might take a number of years for 
efficiencies to be realised.    
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Figure 8: Recurrent cost per casemix-adjusted separation, selected public 
hospitals (Source: National Hospital Cost Data Collection, various years) 
Note: Psychiatric hospitals, drug and alcohol services, mothercraft hospitals, unpeered and other, hospices, 
rehabilitation facilities, small non-acute hospitals and multi-purpose services are excluded from this table. The data 
are based on hospital establishments for which expenditure data were provided, including networks of hospitals in 
some jurisdictions. Some small hospitals with incomplete expenditure data were not included. Expenditure data 
exclude depreciation.  (a) These figures should be interpreted in conjunction with the consideration of cost 
disabilities associated with hospital service delivery in the NT.  

As mentioned previously, Gabbitas and Jeffs (2007) analysed the efficiency of 
individual jurisdictions between 1996-97 and 2004-05.  They used casemix adjusted 
separations as the measure of output, and labour, capital services and medical supplies 
as the inputs over the period.  Their findings do not easily align with the average cost 
per casemix separation shown above, although South Australia and Victoria are 
among the top performers.  Efficiency rankings were, in order from most efficient: 
South Australia, Northern Territory, Victoria, NSW, the ACT, Queensland, Western 
Australia and Tasmania.   

While activity-based funding is an essential platform for improving efficiency in 
hospital services, governments will need to ensure that the prices being applied to the 
casemix continue to reflect the efficient cost of the service.  Where actual costs are in 
excess of the efficient cost, investigations into the reasons for these variations will be 
required.   

While casemix adjusted separations may be broadly comparable at the highest level, 
problems occur once disaggregation of the data occurs.  This makes it difficult to 
compare services across jurisdictions and between individual hospitals.  Gabbitas and 
Jeffs (2007) found that efficiency could not be measured at the individual procedure 
or treatment level because the data are not complete enough or constructed in a way 
that enables comparison across service providers.     
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On 1 January 2009, a new National Health Care Agreement, as agreed by COAG, 
commenced.  The Commonwealth, states and territories agreed that a nationally 
consistent approach to activity-based funding for public hospital services (which also 
includes Community Service Obligations for small and regional hospital services) 
would be implemented nationally within five years.  Following this, and subject to 
COAG agreement, the use of the activity-based funding model would begin from 
2014-15, with an evaluation after the first year of operation.  

This approach to funding for public hospital services will require a nationally 
consistent classification system, and consistent costing and funding models for 
admitted care, sub-acute care, non-admitted care, emergency departments, outpatients 
and hospital-auspiced community health services, and all non-clinical hospital 
services including teaching and research. 

In its Interim Report, the NHHRC proposed the use of activity-based funding for both 
public and private hospitals using casemix classifications, and that the 
Commonwealth fund hospitals using activity-based funding.  It also proposed that an 
efficient payment level for each AR-DRG be set.  

In any system of activity-based funding, payment adjustments are needed that take 
other factors that affect cost into consideration.  Examples include: demographic 
profiles (including share of Indigenous populations) and remoteness.  For example, if 
the Northern Territory were funded for its hospitals at the national average cost per 
admitted case, they would be required to reduce their costs by 19.8 per cent.  
However, this does not take into account the much higher proportion of Indigenous 
people (who typically have a higher burden of disease/illness, make greater use of 
hospitals, and require longer stays in hospital for treatment) living in the Northern 
Territory and the need to provide services to people living in remote areas.   

Solution: E-health and patient electronic health re cords  

It is expected that the introduction of health information technology, in particular 
individual patient electronic health records (IEHR), would enhance labour 
productivity and technical efficiency within the health system.  Uptake has been low 
because of problems associated with implementation (delays and the lack of a 
coherent national strategy) and the high costs associated with start-up.  Currently no 
country can claim to have a fully implemented and operational IEHR network.  
Germany is arguably the most advanced, and is aiming for implementation in 2010 (at 
the earliest) (Bartlett and Boehncke, 2008).   

Efficiencies are expected to be delivered across in-patient and out-patient services by 
minimising the need to transcribe medical records, wait for paper records to be 
delivered, and re-order tests and diagnostic imaging because the results and 
x-rays/scans could be attached to the IEHR.  Adverse events are expected to be 
reduced as it will be easier to manage medicines (and their interactions) and medical 
histories (including, for example, allergies).  

Girosi (2005) estimates that full adoption of health information technology in the US 
could save approximately four per cent (US$81 billion) of total yearly health spending 
(approximately US$1.7 trillion).  Although the initial investment in information 
technology is high, estimated to be US$7.6 billion, the annual benefits far exceed the 
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costs.  It is anticipated that IT-enabled improvements in prevention and disease 
management in the US could more than double these savings while also lowering 
age-adjusted mortality by 18 per cent and reducing annual employee sick days by 
forty million.  It should be noted, however, that the US is starting from a low base of 
IEHR usage and has particularly high health service costs and high levels of 
operational inefficiency.  Figure 9 shows an international comparison of primary 
health care physicians’ use of electronic medical records, although this does not show 
the usage of decision support tools or the capacity for records to be shared or accessed 
at different sites of care. 
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Figure 9: Percentage of primary health care physicians using electronic medical 
records (Source: Commonwealth Fund 2006 International Health Policy Survey 
of Physicians) 

In Australia, few studies have been undertaken on the economic impact of an IEHR.  
One study (ACG, 2008) commissioned by the National E-Health Transitional 
Authority (NEHTA) found that the economic benefit to Australia from the 
implementation of an IEHR network would be between $6.7 billion and $7.9 billion 
over 10 years (in 2008-09 dollars).  This may be an overstatement as the modelling 
assumes significant benefits to the economy through increased workplace 
productivity, as IEHR would lead to improvements in chronic disease management.  
There is limited evidence for this (ACG, 2008).  Interestingly, the modelling found 
that economic benefits would be enhanced if the slower paced implementation option 
was followed as there would be significantly less net foreign liabilities (that is, less 
dependence on overseas lenders).      

A more precise estimate of the benefits of an IEHR system may be possible if 
confined to hospital and medical services.  The ACG model assumes efficiency gains 
because of reductions in the number of adverse events (including medical errors) and 
duplication of services - for example, the number of repeated tests and images.  There 
may also be further efficiency and effectiveness gains down the track if IEHR leads to 
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the development of better decision making tools, and more accurate and rapid 
diagnosis.  The ACG model assumes that there will be an increase in throughput (for 
example, a reduction in hospital queues), rather than savings (that could, for example, 
be handed back to government) due to excess demand for health care.  Real output in 
the hospital and medical services sector is expected to increase by between 4.8 and 
six per cent by 2019 following the implementation of an IEHR network from 2010 
(ACG, 2008).   

The computerised physician order entry (CPOE) system is an essential element of 
IEHR in hospitals, and a key to delivering anticipated efficiency gains.  However, the 
uptake of CPOE in many countries, including Australia, is limited.  CPOE allows 
doctors and other authorised staff to enter orders electronically - for example, 
medication and diagnostic tests.  This removes the need for paperwork and associated 
transport or delivery systems, and is likely to lead to substantial savings in terms of 
efficiencies (and patient safety).  However, there continues to be difficulties with 
implementation including significant disruptions to work organisation and physician 
resistance to the CPOE systems (Georgiou and Westbrook, 2006). 

Stroetmann et al. (2006) argue that a successful e-health strategy should include 
achievable, shorter term goals that provide incentives for change rather than 
‘big-bang’ reforms over a short period of time.  While there are many expected short 
and long term benefits from e-health, progress is slow, and change continues to occur 
in a fragmented fashion.  Reform will only occur over time, but the right incentives 
for a range of players, along with national leadership, is clearly needed (Bartlett and 
Boehncke, 2008).   

Solution: Measurement, surveillance and action 

In Australia, there is no nationally consistent system for reporting performance across 
health services.  Some measures of hospital and physician performance are published, 
but data are not consistent at the state level.         

Richardson (2005) argues that there is no legitimate reason for withholding 
information relating to hospitals and individual doctors from the public.  Information 
that leads to better public access and awareness should accelerate the pace of reform.  
Richardson notes that, while some may argue that this might result in a loss of 
confidence in doctors and hospitals, this has not been the case in other countries.  In 
the US, public performance reporting has resulted in doctors and hospital staff leading 
change and reform.  He notes that: 

Information is a key element in achieving system reform and for the efficient 
operation of all markets, private or public.  All institutions and individuals should 
receive rapid feedback on their performance.  Information should routinely be 
collected and also obtained from random audit of hospitals.  In particular, 
information should be publicly available with respect to the safety record of 
hospitals and providers of medical care. 

Data are also crucial for improving physician performance.  Atul Gawande is a 
general surgeon at Brigham and Women's Hospital, in Boston, and he recounts the 
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impact the Apgar17 score had on the (better) management of childbirth and improved 
infant mortality rates (Gawande, 2007).  As the Apgar score is practical and easy to 
use, it enables obstetricians to get feedback straight away.  He notes that “even if only 
because doctors are competitive, it drove them to want to produce better scores – and 
therefore better outcomes”.  Gawande (2007) points out that many performance 
measures are used in medicine, but the data are not routinely collated and analysed in 
a systematic way.  When he comes out of an operation and the patient’s family asks 
him how it went, all he can say is, “fine”.   

In response to this problem, Regenbogen et al. (2009) and Gawande et al. (2007) 
developed a surgical Agar score.  Their ten point score comprised indicators such as 
the amount of blood loss, heart rate, and blood pressure.  They found that the score 
differentiated well between groups of patients with high and low risk of major 
complications and death within 30 days of operation.  They noted, however, that, like 
the Apgar score, it does not easily allow for comparison across institutions or 
practitioners, as scores are influenced by the patient’s general health status and 
complexity of the operation.  They also pointed out that the score should not be used 
to guide doctor payments. 

The new approach to public reporting in Queensland monitors hospitals’ performance 
using quality management processes that include robust and consistent reporting of 
clinical incidents and sentinel events, as well as a monitoring system using statistical 
process control charts18 for 30 clinical indicators. The approach focuses on the actions 
hospitals take if their indicators vary from the average.  The system is able to identify 
adverse trends quickly and ensures that adverse outcomes are investigated and learned 
from.  The aim of the system is to move away from a system that merely assigns 
blame and replaces it with one where public reporting creates an internal culture that 
emphasises rigorous investigation and improvement. 

In its recent report on improving health performance, the NSW Independent Pricing 
and Regulatory Tribunal (IPART) concluded that Queensland Health’s new hospital 
performance reporting system was best practice in Australia (IPART, 2008).  IPART 
(2008) recommended that NSW should consider moving towards an approach more 
like Queensland’s.  However, it noted that there may be difficulties due to the 
system’s complexity and statistical collection burden.  From a national perspective, it 
will be interesting to see how successful and cost effective the new system is in 
Queensland.   

                                                 

17 The Apgar score (invented by anaesthetist Virginia Apgar in 1953) is used to rate the condition of 
babies at birth on a scale from zero to ten.  Ten points mean a child is born in perfect condition (pink 
all over, crying, taking good vigorous breaths, moving all four limbs, and heart rate is over 100).   

18 Queensland Health has recently begun using a model of statistical process control charting, known as 
variable-life-adjusted-display (VLAD) charts. The VLADs are graphical tools that allow hospitals to 
monitor their performance against a range of outcome indicators (for example, re-admissions, long 
stays, mortality). Thresholds are set so that the VLAD charts ‘flag’ when there is a particular variation 
in a hospital’s outcomes compared to the state average. 
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Allocative efficiency 

Allocative inefficiency is defined as spending to produce clinical services that provide 
marginal or no health benefit over less costly alternatives (Bentley et al., 2008).19  It 
includes those services that have detrimental health effects or small positive effects 
compared with less costly alternatives.  Duckett (2008) defines allocative efficiency 
as ensuring the best allocation of resources in the health care system so that the inputs 
allocated to the health care system yield best possible outcomes.  He suggests that key 
elements of allocative efficiency include priority setting among diseases (orthopaedic 
versus cardiac services) and within disease (preventive versus curative investments); 
and minimising preventable hospitalisations (say, through better primary health care).  
Effectiveness is also key to allocative efficiency in that, for example, whether outputs 
are leading to the best outcomes and whether the health outcome frontier can be 
expanded (that is, by moving health outcomes to a new level through research). 

The Productivity Commission (2006) suggests that improving allocative efficiency 
through changes to the balance of services across the health system is expected to 
improve overall productivity in the sector.  It is estimated that changing the balance of 
health services, while still maintaining the overall health outcomes of the population, 
would increase sectoral efficiency by 1.7 per cent.  This is in addition to the 
improvement that the Productivity Commission has estimated could potentially be 
achieved through increased operational efficiency (as mentioned in the previous 
section).  Examples of potential ways to improve allocative efficiency include 
providing: 

·  residential aged care when more appropriate and cost-effective than hospital acute 
care for elderly people;  

·  primary health care services (such as GPs) when more appropriate and cost 
effective than hospital emergency departments;  

·  preventive care and early intervention when more appropriate and cost effective 
than hospitalisation; and  

·  sub-acute care when more appropriate in hospital or in the community (than in an 
in-hospital acute setting). 

Preventive health 

Allocative inefficiencies between sub-sectors are likely to exist because, currently, the 
Australian health sector is highly fragmented and there is no systematic mechanism to 
fund preventive health activities (or a systematic mechanism to assess all health 
activities seeking funding).  Segal (2009) argues that there is not a level playing field 
when it comes to funding community based activities, allied health care, and 

                                                 

19 In their paper, Bentley et al. (2008) used the term ‘clinical waste’ instead of ‘allocative efficiency’.  
To prevent any misunderstanding, that for example this means solely ‘waste by clinicians’ this paper 
uses allocative efficiency as the production of clinical services that provide marginal or no health 
benefit can occur for a variety of reasons, including limits on the availability of more appropriate or 
lower cost services. 
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preventive activities compared with funding pharmaceuticals (through the PBS) and 
medical services (through the MBS).  Even though some services provided by allied 
health professionals might be more effective than medical or pharmaceutical 
treatments, they are not utilised as often because they are not included on the PBS or 
MBS.  

Going a step further, a recent article by Elshaug et al. (2009) argues that many 
existing technologies and treatments should be reviewed for cost-effectiveness, and 
the ineffective ones should no longer qualify for funding.  This process of 
‘disinvestment’ would help improve allocative efficiency and lead to better health 
outcomes without necessarily increasing total expenditure.   

In its Interim Report, the NHHRC has proposed a much broader systematic approach 
to evaluating health interventions.  This would allow for the consistent national 
evaluation of a broad range of health interventions including pharmaceuticals, 
medical services, new technologies, medical devices and prostheses, allied health 
services, complementary medicine, and health promotion and illness prevention 
activities. 

From an efficiency perspective, the costs and benefits of specific interventions, 
whether they are for preventive or treatment purposes, should be assessed to ensure 
resources are used more effectively.  High technology treatments for existing 
conditions may be expensive, but in some circumstances may be the best use of 
resources.  Cohen et al. (2008) used the Tufts New England Medical Centre Cost 
effectiveness analysis registry to look at cost effectiveness of preventive measures and 
treatments for existing conditions.  In many cases, cost effectiveness (measured as 
incremental costs in US$ divided by incremental benefits in Quality-adjusted Life 
Years (QALYs)20) was about the same.  

Figure 10 shows that the distribution of cost-effectiveness ratios for preventive health 
measures and treatments were very similar.  That is, opportunities for efficient 
investment in health care programs are roughly equal for prevention and treatment in 
the literature that was reviewed.  Figure 11 shows the cost-effectiveness of selected 
measures and treatments.   

                                                 

20 Low cost-effective ratios (for example, $10,000 per QALY) are ‘favourable’ because they indicate 
that incremental QALYs can be accrued inexpensive.  A “cost saving” intervention is one where it 
reduces costs while improving health. 
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Figure 10: Distribution of cost-effectiveness ratios for preventive measures and 
treatments for existing conditions (2006 US$) (Source: Cohen et al., 2009)  
Note: Data are from the Tufts-New England Medical Centre Cost-Effectiveness Registry.  QALY denotes 
quality-adjusted life-year. 

 

 
Figure 11: Cost-effectiveness of selected preventive measures and treatments for 
existing conditions, (2006 US$) (Source: Cohen et al., 2009) 
*The cost-effectiveness ratio is the incremental costs divided by the incremental benefits, relative to a 
comparator.  The comparator is omitted from the intervention’s description if it was no treatment or 
current treatment or if the intervention was added to rather than substituted for, another treatment.  The 
estimates listed are point-estimate values from the original articles.  Preventive measures are those 
designed to avert the development of a condition.  Treatments for existing conditions include both 
those designed to avert the progression of a condition and those designed to ameliorate the effects of a 
disease or condition.  
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Dalziel et al. (2008) undertook the first review of publicly available Australian 
economic evaluations of health interventions (245 interventions in total).  They argue 
that, while there is a need for improved quality of economic evaluations and 
transparency in reporting, their findings could assist in health priority setting.   

Figure 12 shows the distribution of cost-effectiveness ratios by objective of 
intervention.  For example, diagnostic tests were associated with higher 
cost-effectiveness ratios - that is, a higher cost per QALY (and greater variation) - 
than screening, treatment and prevention.   

 

Figure 12: Distribution of cost per QALY by intervention (A$) (Source: Dalziel 
et al., 2008) 

Figure 13 shows the distribution of ratios by modality.  For example, vaccinations 
were associated with a higher median cost per QALY, compared with other modes of 
treatment.  The results, however, should be interpreted with caution as there are wide 
variations in cost-effectiveness.  Notwithstanding this, the data suggest that there are a 
number of cost-effective interventions in the areas of prevention and allied health 
services which do not have a straightforward funding mechanism in the current 
system. 
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Figure 13: Distribution of cost per QALY by modality (A$) (Source: Dalziel et 
al., 2008) 

It may also be useful to extend cost-effectiveness analysis to related preventive health 
activities, such as changing behaviour through the taxation system.  In a Human 
Capital Reform report, COAG (2006) considered that there is a role in some areas for 
financial incentives that can be used to support programs aimed at key risk factors. 
Tax policy, for example, has been used in the past to decrease smoking rates, and to 
some extent to curb excessive alcohol consumption.  

In 2004, the World Health Organisation proposed that nations consider taxing junk 
foods to encourage people to make healthier food choices. According to the WHO’s 
global strategy on diet, physical activity and health (WHO, 2004), "several countries 
use fiscal measures to promote availability of and access to certain foods; others use 
taxes to increase or decrease consumption of food; and some use public funds and 
subsidies to promote access among poor communities to recreational and sporting 
facilities…".  

Prevention is not necessarily better than cure when it comes to efficiency and 
preventive health.  Of course, for other reasons, it is generally desirable to prevent 
illness rather than wait for it to develop and then treat it. But this cannot be done 
regardless of cost.  Preventive health interventions vary in cost-effectiveness and 
should be assessed on a case-by-case basis using a framework that can be applied to 
all health interventions receiving government funding.  Another aspect that should not 
be underemphasised is the role of primary health care more broadly in preventive 
health (rather than through specific preventive health care ‘interventions’).  This is 
where gains in preventive health may be made through, for example, chronic disease 
prevention and management by an active primary health care sector. 

Primary health care 
The NHHRC has proposed a greater focus on primary health care.  Many consider 
that devoting more resources to primary health care would increase efficiency in 
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other sectors and improve health outcomes overall.  Evidence suggests that, while 
this may be an optimal approach, it is still important to ensure balance so that 
secondary and tertiary services do not lose out.   

The AIHW collects data on potentially preventable hospitalisations (Figure 14).  
9.2 per cent of all hospital separations (or 32.5 separations per 1,000 population) were 
considered to be avoidable if timely and adequate non-hospital care had been 
provided.  This indicator also provides some insight into the quality and effectiveness 
of non-hospital care.  The data suggests that the largest category of potentially 
preventable hospitalisations is chronic conditions.  There are variations between 
states, which are likely to be due to regional and socioeconomic differences.    
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Figure 14: Potentially preventable hospitalisations, 2006-07 (Source: AIHW, 
2008)  
Note: Hospital separation rate is the rate per 1,000 population, age-standardised  

Macinko et al. (2003) analysed the contribution of primary health care systems to 
health outcomes within the OECD for the period between 1970 and 1998 using panel 
data.  The study found that strong primary health care systems are associated with 
better population health outcomes including the variable potential years of life lost21 
(as primary health care, being focussed on prevention and early identification, is more 
likely to be linked to premature mortality than overall mortality).  In particular, 
characteristics such as geographic regulation22, longitudinality23 (enrolment), 

                                                 

21 Potential years of life lost is a measure of premature mortality that weights deaths occurring at 
younger ages more highly than those occurring at later ages. 
22 National policies that exist that regulate the distribution of primary care providers and facilities.  
These policies are intended to improve the equity in distribution of primary care services. 
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coordination24 and community orientation25 are important factors in improving health.  
Strong national primary health systems were associated with lower aggregate and 
gender specific mortality rates, overall levels of premature deaths, premature deaths 
from preventable and treatable diseases such as asthma, cardiovascular diseases, and 
pneumonia. 

Mackinko et al. (2003) also found that, compared to other OECD countries, 
Australia’s primary health care system consistently performed above the OECD 
average in each of the three decades of data.  Denmark and the UK held the top ranks 
over the three decades with the US, France and Switzerland consistently at the 
bottom, except in the 1990s when the US made some gains.  Germany was the only 
country to go backwards in score, which was associated with decreased access due to 
increased co-payments.  Common problems for all countries that could be improved 
were enrolment, coordination and community orientation. 

Australia ranked 5th out of 18 countries in the first two decades, and while its primary 
health care ‘score’ remained the same in the 90s, other countries (Finland, Norway 
and Spain) overtook it.  While it is reassuring that the strength of Australia’s primary 
health care system has been maintained, the fact that its ‘score’ has not improved, 
while some others have, suggests a failure to further improve on an already good 
system.  Similar to the broader findings, Australia falls down on patient lists, 
coordination and community orientation.  Given these gaps and Macinko et al.’s 
(2003) findings, it is likely that a greater focus on these aspects of primary health care 
in Australia may yield improved health outcomes. 

Macinko et al. (2003) and Starfield (1995) have both found a stronger relationship 
between strong primary health care systems and tax financed health systems (when 
compared to social insurance or private financing).  The exception is the Netherlands, 
which is primarily a social insurance system, but it has other features of strong 
primary health care including few barriers to access, geographic regulation, use of 
primary health care providers as gatekeepers, and a family orientation.  This may also 
reflect the fact that the Netherlands has only relatively recently implemented social 
insurance, having commenced changes in the 1980s and completed its transition in 
2006.   

Schoen et al. (2007) found that having a ‘medical home’26 that is accessible and helps 
coordinate care makes a positive difference for patients.  It leads to more responsive 

                                                                                                                                            

23 Longitudinality means the extent to which care is organised so as to provide a regular source of care 
over time. The keeping of patient lists by primary care providers are considered the optimal way to 
track patients over time. 
24 Coordination refers to the ability of primary care providers to coordinate use of other levels of health 
care. 
25 Places the patient within a wider familial and social context necessary for addressing multiple causes 
of illness or health. 
26 The medical home concept is defined in this study as having positive answers to: (1) the adult has a 
regular doctor or place of care; (2) doctor(s)/staff always or often know important information about 
the patient’s medical history; (3) the place is easy to contact by phone during office hours and (4) the 
doctor/staff at the source of care always or often help coordinate care received from other doctors or 
sources of care. 
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and efficient care and lower rates of patient reported errors (both key operational 
efficiency indicators).  Medical homes are not system-wide in any country (only 
50-60 per cent of individuals have one in each country surveyed).  Fifty-nine per cent 
of Australians surveyed reported a medical home, compared with New Zealand which 
reported the highest rate at 61 per cent, while Germany reported the lowest at 
45 per cent. 

The study found that those with a medical home were significantly less likely to 
report difficulty accessing care after hours than those without such a relationship 
(which may suggest that a medical home may improve access and decrease 
emergency department usage).  Those with a medical home that did visit a hospital’s 
emergency department were much more likely to report that their doctor had been 
informed of the care received at the emergency department.    

Australians and Canadians were significantly more likely than others to report 
information exchange between their primary health care providers and specialists.  
Overall, patients with a medical home in all countries were more likely than those 
without one to report that the primary health care provider recommended and shared 
information with the specialist (an operational efficiency indicator). 

Schoen et al. (2007) also suggest that those in Australia and New Zealand with a 
chronic condition were more likely to have a medical home.  Across countries, those 
patients with one or more chronic conditions who had a medical home were more 
likely than those without a medical home to have received a care management plan 
and treatment/screening reminders and were less likely to report receiving conflicting 
information.  This may indicate that those with chronic conditions may be more likely 
to better manage their conditions, thus avoiding preventable hospitalisations (an 
allocation efficiency indicator).  

With regard to cost containment, Oxley and MacFarlan (1994) found that the use of 
primary health care ‘gatekeepers’ seems to result in lower overall health expenditure 
through their impact on in-patient spending.  They also found that the method of 
remunerating physicians in the primary health care sector influences total health 
expenditure.  Capitation27 systems tend to lead to lower overall health sector spending 
on average than fee-for-service systems because of their impact on in-patient care and 
pharmaceutical expenditure.  It should be noted, however, that, while this study 
looked at the drivers (and limiters) of health costs, it did not examine these in relation 
to health outcomes.  Therefore, while it may be justified under cost containment 
criteria to remunerate physicians using capitation, it is not clear what the effect is on 
health outcomes.   

Starfield and Shi (2002) found that a strong primary health care system generally 
corresponded to lower total health care costs, while also having a positive effect on 
health indicators (infant mortality) in early life.  However, the study also found that 
the strongest primary health care countries (for example, UK and Netherlands) 
progressively fell behind other countries when outcomes were measured, such as life 

                                                 

27 Doctors are primarily paid a fee for a certain period for each patient registered with them and this 
covers all primary care received. 
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expectancy at ages 40, 65 and 80.  Countries providing intermediate level (for 
example, Australia and Canada) and low level (US, Germany) primary health care do 
relatively better.   

In the Australian context, findings suggest that increasing the number of GPs does not 
reduce death rates (see Richardson and Peacock, 2003; Connelly, 1999; McRae, 2008; 
Young, 2001).  These findings support the ‘flat of curve’ thesis (Enthoven, 1978), 
which explains that changes in the level of GP activity at around current levels have 
no overall effect on mortality.  As most areas of Australia are adequately served by 
GPs, this implies that having somewhat more or less than the ideal number does not 
influence mortality in a major way.  This result is consistent with work done by Fuchs 
in 2004, and like that study does not mean that GPs have no effect on morbidity, or 
that more extreme variations in access to GPs may not influence mortality (Fuchs, 
2004). 

Overall, countries like Australia, with an intermediate focus on primary health care 
and in general a medium spending level, produced better outcomes measured by life 
expectancy than those with a strong primary health care orientation and generally 
lower health costs.  Starfield and Shi (2002) argue that those with the best primary 
health care systems may be underspending on appropriate referred care which may, in 
part, account for the poor performances of these countries’ populations later in life.  
Therefore, evidence may suggest that a disproportionate focus on primary health care 
at the expense of other sectors may be detrimental to health outcomes.   

This analysis of research examining the allocative efficiency of primary health care 
over other parts of the sector, whilst not exhaustive, suggests that it is important from 
efficiency and health outcomes perspectives to build a strong primary health care 
sector, provided this is not done at the expense of adequate support of specialist and 
referral care.      

Sub-acute care 

As mentioned in the NHHRC’s Interim Report, there are many definitions of 
sub-acute care.  Eagar and Innes (1992) define it as patients whose need for health 
care is predicted by their functional status, rather than their principal medical 
diagnosis.  The NHHRC considers sub-acute care to be the ‘missing link’ that 
connects acute care provided in hospitals with services provided in the community or 
at people’s homes.  Sub-acute care includes rehabilitation, geriatric evaluation and 
management, new programs such as Transition Care and other ‘step-up’ or 
‘step-down’ programs.   

The general hypothesis is that for people requiring these sorts of services, treatment 
that provides the right services in the most appropriate setting is likely to be more 
cost-effective and improve patient outcomes (including by preventing more serious 
hospitalisations) than treatment in a predominantly acute setting. 
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Few studies look at the operational efficiency of the sub-acute care ‘sector’ or the 
allocative efficiency, or opportunity cost28, of sub-acute care compared with other 
forms of care.  The diverse nature of sub-acute care might be one reason for this (that 
is, it is difficult to discretely define and/or de-link the services from more standard 
treatments).  Another is that many ’sub-acute’ patients are treated in an acute setting.   

One of the few Australian studies looking at inappropriate hospitalisation and length 
of stay was undertaken on behalf of the Australian Health Ministers’ Advisory 
Council Working Group on the Care of Older Australians (ACEMA, 2003).  This 
study focused on older persons and involved a survey of all public hospitals. While 
sub-acute care is not only relevant to older people, this study provides some insight 
into the effects of the availability of sub acute care for this group. 

The study found that 3,398, or 19.1 per cent of older patients surveyed in all public 
hospitals at one point in time needed a different form of care from the one they were 
receiving in hospital29.  Seventy-four per cent of these patients were thought to need a 
more appropriate form of care.  Where another form of care was deemed more 
appropriate: no recommendation had been made for 20 per cent; and it was unclear 
whether recommendations had been made for six per cent of patients. 

Figure 15 shows the different types of care recommended for those surveyed in 
hospital.  Residential aged care was deemed the more appropriate type of treatment 
for 66.4 per cent of cases.  It is interesting to note, however, that a large proportion of 
patients - just over 30 per cent - needed sub-acute or non-acute care based in hospital.        

 

Figure 15: Type of care recommended for patients in hospital (Source: ACEMA, 
2003)  
Note: Multiple responses permitted. RAC: Residential aged care; GEM: Geriatric Evaluation Management. 

                                                 

28 Opportunity cost is the cost of passing up the next best choice when making a decision.  Specifically, 
it is the added cost of using resources (as for production or speculative investment) that is the 
difference between the actual value resulting from such use and that of an alternative (as another use of 
the same resources or an investment of equal risk but greater return). 
29 This study relied on the clinical judgement of hospital professionals as to the most appropriate form 
of care without reference to a consistent protocol that described good or best practice. 
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To look at allocative efficiency more closely, a method called utilisation review may 
be useful.  The aim of utilisation review is to gain a better understanding of the type 
of services being provided to patients in different settings.  This means, for example, 
that it is possible to identify patients who are inappropriately placed in an acute unit 
and who could be alternatively treated in a lower technology or less intensive care 
facility.   

Utilisation review has been used in Australia on a very limited basis despite it being 
extensively used overseas.  In the US, it has been used by health insurers to determine 
value for money care (and manage costs) and ensure patients are not being treated 
inappropriately.  In settings outside for-profit entities, this review tool is used to 
determine appropriate care.  It has been used in Canada, UK and Europe (Poulos and 
Eagar, 2007). 

For example, a 1995 Canadian study (Flintoff et al., 1995) using utilisation review 
found that inpatients requiring sub-acute care accounted for a substantial proportion 
of non-acute30 care days in Ontario’s general hospitals.  The study found there was a 
need to evaluate efficiencies that might be achieved by introducing a sub-acute 
category of care into the Canadian health care system, as well as assessing whether 
care in the hospital setting is the best treatment for sub-acute patients.  It 
recommended ways to reduce the proportion of admissions for non-acute care as well 
as the potential for reducing in-hospital days for care other than acute care.   

An appraisal of the literature found that utilisation reviews consistently demonstrate 
high levels of inappropriate hospital bed days for patients in acute care, with a large 
percentage of these days being for patients who should be in a lower level of care 
(Poulos and Eagar, 2007).  Based on the literature, Poulas and Eagar (2007) assessed 
that the rates of inappropriate days of stay in acute care range from around 19 per cent 
to 60 per cent, while between 18 per cent and 48 per cent of admissions to acute care 
have been reported as inappropriate.  The reasons patients receive inappropriate care 
include lack of appropriate post-acute care services (an allocative inefficiency), delays 
in the discharge process, delays in diagnostic tests, and delays in medical and other 
specialised consultations (all operational efficiency issues).   

Poulos and Eagar (2007) consider that utilisation review tailored to the Australian 
context may be useful to determine the ‘true’ level of need for acute and sub-acute 
care and the capacity required to meet likely sub-acute needs. Utilisation review could 
also provide a mechanism to improve the transit of patients within acute care, by 
assisting in the identification of inefficiencies in the processes of care. 

Without utilisation review or a framework to assess appropriate/efficient modes of 
care, programs may be implemented without accurately considering the opportunity 
cost of other programs seeking similar outcomes (that is, there is no mechanism for 
robust cost-benefit analysis).  Gray et al. (2007) have looked at the effectiveness of 

                                                 

30 Non-acute care in this context means that the care is neither acute nor sub-acute.  Examples of 
non-acute care are care while waiting for diagnostic tests or procedures and extended length of stay 
because of long distance from the hospital. 
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transition care31 and find that international evidence is mixed and Australian 
researchers have reached similar conclusions.  Gray et al. (2007) argue that all 
programs/interventions should be assessed for cost-effectiveness and compared with 
traditional approaches (including, for example, inpatient sub-acute and day-hospital 
programs).   

Sub-acute care is a sub-sector of the broader health care system in Australia that 
arguably receives less attention than primary medical care or acute hospital care. 
However, it would appear that there is significant potential for improving allocative 
efficiency across the health system by focusing more closely on sub-acute care and 
efficient models for delivering such care.  This can only be done by improving the 
availability of data and the methods for measuring and separating sub-acute care from 
other types of care.  There may be merit in exploring utilisation review as a tool for 
distilling issues around sub-acute care.  Such analysis should enable a greater 
understanding of the cost relativities across particular types of care to ensure that 
resources are being allocated to services that are the most cost-effective at delivering 
positive health outcomes. 

Paying for outcomes and performance 

Perhaps the greatest hope for improving both allocative and productive 
[operational] efficiency will come from efforts to measure and reward accurately 
outcome productivity – improving health outcomes using cost-effective 
management of diseases - rather than rewarding on the basis of unit service 
productivity for profitable stents, caesarean-sections, and diagnostic imaging 
regardless of their impact on health outcomes.  Such a change in emphasis will 
require rethinking what we pay physicians and hospitals for, and most 
importantly, how to measure and pay for outcomes rather than inputs. 

Garber and Skinner (2008)  

A US study by Fisher et al. (2003a and b) found that Medicare beneficiaries who live 
in higher Medicare spending regions do not necessarily get better quality care than 
those in lower spending regions due to issues of allocative efficiency.  The differences 
in spending were due to more frequent use of hospitals as the site-of-care (structural 
issues); and a higher use of ‘discretionary’ services.  More frequent physician visits 
and a greater use of medical sub-specialists may be associated with supply 
induced-demand.  In these cases, the patient may be receiving additional services that 
are of no or marginal value.  Patients in the highest spending category received about 
60 per cent more care than residents in the low spending category with no obvious 
improvement in outcomes.   

A follow-up paper by Fisher et al. (2009) found that two closely-linked reforms may 
encourage high spending/growth regions to behave more like low spending/growth 
regions: fostering the growth of more organised systems of care; and implementing 
fundamental payment reform.  The authors of this study suggest that, to enable 

                                                 

31 a form of sub-acute care that assists with the transition of the elderly out of acute care to an aged care 
facility or to return back to the community. 
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reform, integrated delivery systems (which would rely greatly on electronic health 
infrastructure) and new payment arrangements (which would focus less on volume 
and more on capitation, bundled payments and shared savings) are required.    

Financial incentives play a role in all parts of the health system, through general 
remuneration of medical practitioners and other medical workforce, and incentive 
payments (pay-for-performance) for individuals and institutions.  Incentives shape 
behaviour and determine what gets done, what does not get done, how and when.  
Therefore, it is essential that incentives are carefully crafted to ensure that the 
outcomes being sought are achieved.  However, no matter how well incentives are 
constructed, gaming will occur.  There should, therefore, also be a focus on 
minimising this type of behaviour.   

A balanced approach to the provision of health services and allocation across sub-
sectors is important.  As mentioned earlier in this paper, greater spending on health 
care does not necessarily lead to better outcomes at the population level because 
problems of over-servicing through the over-supply of health professionals and 
perverse remuneration techniques can arise.       

There is a large body of literature on methods of funding physicians, perhaps best 
summarised by Robinson (2001).  In Australia, the fee-for-service system is 
predominantly used (although there are salaried staff in state government health 
systems), with some pay-for-performance incentive payments (including incentives 
for bulk billing) in the MBS.  Some program funding (such as rural retention 
payments) are also made through a separate arrangement.   

While pay-for-performance arrangements have been proliferating in the UK and the 
US, there is little evidence to date of their effectiveness.  In Australia, Scott et al. 
(2008) have shown that the diabetes component of the Practice Incentive Payment 
(PIP) scheme had a positive effect on the quality of diabetes management, but other 
components of the PIP are yet to be assessed.  In 2007-08, Queensland’s new Clinical 
Practice Improvement Payment became the first pay-for-performance system to be 
used in publicly funded health care services in Australia.  In the first phase, seven 
clinical indicators32 (that had clinician support) were chosen.  Payments for meeting 
particular indicators provide an additional one to three per cent in revenue per patient.  
Although it is still too early to tell what impact the system has on clinical practice, 
pay-for-performance appears to be gaining widespread acceptance (Duckett et al., 
2008).  

Determining the optimal funding mix for the Australian health system (of 
fee-for-service, capitation, salary and pay-for-performance) depends very much on the 
objective.  If the objective is to provide incentives for more team based care for 
patients with chronic and complex conditions, greater use of capitation or 

                                                 

32 Examples of indicators included: for mental health: patients with the DRG schizophrenia seen by a 
community mental health professional within seven days following discharge from the same district 
mental health service provider, proposed payment per patient $125; and for the Emergency 
Department: All patients aged 65 years and over who are discharged from an emergency department to 
home/nursing home have evidence of communication back to the GP or Local Medical Officer, 
proposed payment per patient $60. 
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pay-for-performance funding may be required.  If, on the other hand, the aim is to 
increase throughput of services and access to care, then fee-for-service is a more 
appropriate system.  The question is not which of these approaches is best, but which 
mix is the best for a particular context and set of policy goals. 

Health system governance 

Australia’s Commonwealth-state financial arrangements are widely blamed for many 
of the problems associated with the health system, such as cost-shifting, blame 
shifting and political gaming.  From an efficiency perspective, much of this is a 
product of the incentives created under the current siloed funding arrangements, 
which have allowed allocative inefficiencies to become entrenched.    

To provide a brief overview: 

·  The states are fully responsible and accountable for public hospitals, including 
medicines provided in hospital, sub-acute care and outpatient services.  The 
Commonwealth partly funds hospitals through grants of about 40 per cent of the 
cost of services with the states making up the rest.  State funding is largely limited 
through budget and medical infrastructure and workforce constraints. 

·  The Commonwealth is responsible and accountable for, and solely funds, the 
MBS and PBS.  These schemes are more open ended in so far as there are less 
infrastructure constraints, and demand is largely patient driven rather than limited 
by supply constraints.  The Commonwealth is also fully responsible for aged care.      

These arrangements mean that there are, for example, incentives for: 

·  The states to minimise outpatient services as a substitute to the MBS and PBS.  
This allows the states to use funding previously allocated to outpatient services for 
other hospital services where there are less opportunities for shifting services to 
another payer. 

·  The Commonwealth to minimise costs by limiting access to residential aged care 
facilities as the elderly are able to stay in hospital facilities funded by the states. 

·  There may be less incentive for the Commonwealth to fund primary health care 
activities (apart from the MBS) as these patients are able to attend the emergency 
room at the public hospital at (largely) the states’ expense.  

These arrangements mean that patient care is often driven by funding rather than 
clinical best practice.  For example, it may be best for a patient to remain in-hospital 
for particular non-acute care but there may be financial incentive to refer them for 
MBS services provided out-of-hospital.  There may also be pressure to keep patients 
in hospital when they should be discharged.  For example, if the co-payments required 
for MBS services are prohibitive for some patients or the out-patient services are not 
available.     

It is rarely clinical best practice to prolong the stay of an elderly person in hospital 
when an aged care facility is more appropriate.  It is also operationally inefficient as 
the bed could be being used for someone else.  Decision-making about patient care is 



 

This is a paper prepared as background for the NHHRC.  The views and findings expressed in it 
should not be taken to be the views of the NHHRC or of the Australian Government. 

 

45 

often difficult, but when these other non-clinical considerations are factored in they 
become even more complex, often with detrimental patient outcomes.  

Duckett (2008) argues that operational efficiency may be improved by clarifying the 
roles of the Commonwealth and the states and territories so that the Commonwealth 
focuses more on the roles of priority setting, management and purchaser of services 
and the states maintain their role as providers.  More integrated funding may be 
possible through legislative changes that would enable the MBS to be utilised by 
services provided by, or on behalf, of the states (Duckett, 2008).         

Allocative efficiency may be improved if Government funding is pooled and flows 
from one source (Richardson, 2005).  This would enable greater clarity about who is 
doing what, thus minimising duplication of services and allowing for better 
coordination with a greater focus on the patient.  It may be easier to monitor 
performance and, thus, health outcomes.  Richardson (2005) also argues that ‘a single 
payer for each person with flexibility and incentives to purchase the most 
cost-effective services’ would be most desirable.  Finally, Duckett (2008) considers 
that the management of chronic disease may be improved through governance 
changes that enhance allocative efficiency.      

Administrative efficiency 

Administration costs are a useful indicator of productive (in)efficiency and potential 
areas of waste.  Administrative waste is any administrative spending that exceeds that 
necessary to achieve the overall goals of the organisation or the system as a whole 
(Bentley et al., 2008).  Administrative waste may appear in government bureaucracy, 
billing, claims processing, insurance product design and verification of benefits, sales 
and marketing of products (public and private), and regulatory and compliance 
activities. 

According to AIHW data (2008), in 2006-07 Australia spent $2.37 billion on 
administration at the level of funders and payers, not including administration within 
health services33.  This does not take into account, for example, the administrative 
costs of hospitals (where some would argue significant waste exists: see the section 
on operational waste).  Of this total, $1.1 billion or 45 per cent were administration 
costs incurred by private health insurers, although health insurers make up only 12 per 
cent of the market (as measured by total expenditure).  Administration costs incurred 
by the government sector were $1.3 billion which translates into approximately 
55 per cent of all funder/payer administration costs.  

Efficiency can be estimated by using the proportion of administrative costs to total 
costs within a business or organisation.  According to AIHW (2008) data, in 2006-07 
private health insurers spent approximately 10 per cent of total expenses on 
administration while government spent approximately two per cent of total expenses 
                                                 

33 Activities related to the formulation and administration of government and non-government policy in health and 
in the setting and enforcement of standards for health personnel and for hospitals, clinics, etc.  Includes the 
regulation and licensing of providers of health services.  Where possible administrative costs related to the delivery 
of particular health goods and services are added to the direct expenditure on those goods and services. 
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on administration (the Commonwealth spent 2.8 per cent and the states 1.5 per cent of 
their total recurrent expenditure on administration).  This substantial difference 
between the private sector and government may be due to significant economies of 
scale achieved by government in administering health care and/or the administrative 
complexities of private health insurance. 

International comparisons show that Australia has relatively low private health 
administration costs as a percentage of national health expenditures (see Figure 16).  
However, this likely reflects the smaller role of private or non-government health 
insurance in Australia compared with, for example, the US, Germany, Switzerland 
and the Netherlands.    
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Figure 16: Percentage of national health expenditures spent on health insurance 
administration, 2005 (Source: The Commonwealth Fund Commission, 2008) 
Note: OECD Health Data 2007, version 10/2007, (a) 2004; (b) 1999.   

In relation to private health insurers, the Private Health Insurance Administration 
Council (PHIAC) notes in its 2007-08 Annual Report that management expenses 
(when measured as a proportion of premiums) increased for the first time in a number 
of years.  In 2007–08, management expenses were 10.5 per cent, up from 9.6 per cent 
in 2006–07.  Total industry management expenses were $1.3 billion, an increase of 
20.1 per cent over the previous year ($1.1 billion in 2006-07).  Figure 17 shows the 
break up of management expenses for the industry for 2006-07 and 2007-08.    
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Figure 17: Health insurance industry management expenses, 2007-08 (Source: 
PHIAC, 2008)  

Calculating management expenses as a percentage of revenue (rather than 
expenditure, so that the focus is on the inflow of funds) is potentially a better indicator 
of efficiency.  The Australian Prudential Regulation Authority (APRA) uses this to 
measure the performance of general insurers.  Australian general insurers spend, on 
average, approximately 7.4 per cent of revenue on administration (APRA, 2008).  
Private health insurers, which are broadly comparable to general insurers 
(Productivity Commission, 1997), spend approximately nine per cent of revenue on 
administration34.   

PHIAC (2008) notes that the industry’s capacity to lower management expenses and 
enhance efficiencies in their operations might be improved by the introduction of a 
number of initiatives such as: 

·  improved web-based and other electronic mechanisms that allow for the 
payment of premiums and the rapid lodgement, processing and payment of 
claims; 

·  distribution strategies and the availability of real time consumer and provider 
information; and 

·  outsourced member management systems and other back office services which 
have resulted in administrative savings, particularly amongst the small to 
medium insurers. 

                                                 

34 Derived using data from AIHW’s Health Expenditure Australia 2006-07 (Table 3.11: Health 
insurance funds reported expenses and revenues, current prices, 2004–05 to 2006–07 ($ million)). 
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Although there may be scope for some marginal reductions in administration costs in 
both the public and private sectors in Australia, the total cost of 
funder/payer/regulator administration represents less than three per cent of total health 
expenditure nationally.  A 10 per cent increase in direct administrative efficiency at 
this level (if achievable) would yield less than 0.3 per cent improvement for the 
system as a whole.  This does not mean that further efficiencies at this level should 
not be sought.  However, the notion that direct administrative efficiencies at this level 
can deliver major efficiencies in terms of the health sector as a whole may be 
optimistic. 

In the current Australian context, administrative waste may be of less relative 
importance than operational and allocative efficiency, given Australia’s health system 
is not a private or non-government insurance driven model (like the US and 
Germany).  Oxley and MacFarlan (1994) suggest that higher administration expenses 
may be an unavoidable by-product of private insurers gathering information required 
to enhance productivity and effective spending (due to competitive pressures), thus 
potentially minimising other areas of waste.  If true, then in the case of Australia’s 
health care system, there may be more scope for efficiency gains through the 
minimisation of operational and allocative waste as funders/payers may not face the 
same competitive pressures to minimise this type of inefficiency as do countries with 
systems of competitive payers.   

Conclusion 

This paper has undertaken a broad analysis of the literature on health care efficiency 
with particular reference to (in)efficiency in the Australian health care system – 
overall, and in some particular service elements.   

The efficiency of the health care system is important, not only because it is key to 
delivering an affordable and sustainable health system, but also because it can be an 
ethical issue in terms of equity and fairness.  If waste occurs – whether through 
duplication, poor processes, unnecessary high cost inputs, errors, too much 
administration, spending on treatments that were not needed or unlikely to improve 
outcome or could have been provided with an equivalent or better outcome in a lower 
cost way – it will adversely impact other people’s access to health care in a system 
with finite financial, capital and human resources.   

Unless Australians are prepared to pay more in taxation or from their own pocket to 
fund increases in health expenditure, efficiencies will need to be found as the 
population ages and health expenditure as a percentage of GDP continues to grow to 
meet this increasing demand.  

Prior to drawing any conclusions, it should be noted that, while the literature 
referenced here is useful, there are limitations.  Studies using efficiency measurement 
should be interpreted carefully, as, for example, health sector studies may suffer from 
omitted variable bias, poor data and be sensitive to changes in the model’s 
assumptions and specifications.  The results may only be valid for those units being 
studied and may not be generalised to other contexts (Hollingsworth, 2003).   

Most studies suggest that there is scope for improvements in the efficiency of most 
health systems.  However, it should be noted that practical gains are likely to be much 
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less than the nominal gains identified by such methods as not all players are capable 
of matching the performance of industry leaders.  Some may face higher costs or have 
less ability to raise productivity because they operate in rural or remote areas, have 
capital infrastructure constraints or a higher proportion of patients with 
special/complex needs. Finally, there may be significant up-front costs associated 
with improving technical and/or scale efficiency (Productivity Commission, 2008). 

This paper has used the Bentley et al. (2008) framework to analyse waste in health 
care and has looked at efficiency in three major streams – administrative, operational 
and allocative.  It would appear that, under this framework, administrative waste on 
balance may be less of a concern, although it is not clear from the data how much 
waste through duplication and lack of coordination may be created by the different 
layers of government administration.  A focus on waste minimisation within the 
operational and allocative efficiency streams would appear beneficial where there 
may be weaker incentives to increase output, improve efficiency and maintain quality 
and responsiveness to patient needs (Docteur and Oxley, 2003). 

Australia ranks well internationally when it comes to population health status (using 
measures such as life expectancy and infant mortality) but this does not necessarily 
mean that it has an efficient or effective health care system.  While health care 
spending is an important factor in determining health status, there are other factors 
that make a significant difference such as lifestyle (smoking, alcohol and diet), 
education, pollution and income.  It is also clear from this efficiency analysis that 
health spending does not produce the same value for money across countries.   

The findings for Australia suggest that, overall, it is performing well in terms of 
efficiency, but there is room for improvement in most areas, and in particular in the 
coordination and management of primary health care, hospital services, sub-acute care 
and aged care services.  Operational and allocative efficiency improvements in 
hospitals are likely to reap substantial gains because of the size of the sector and the 
empirical evidence that they are inefficient, particularly with regard to adverse events.  
Like most other countries, there are potentials for significant gains in operational 
efficiency through individual patient electronic health records, better use of human 
resources, better facility design and infrastructure.   

Activity-based or casemix funding is a useful tool for improving efficiency of 
hospitals provided that the casemix framework is consistently applied across all 
hospitals.  This would enable performance monitoring across similar or ‘peer’ 
hospitals and variations could more easily be identified, explained and managed.  
Prices for each casemix episode are likely to vary across hospitals for various reasons 
(for example, higher labour costs, older infrastructure).  However, it is expected that 
the more transparent and rigorous application of casemix funding pricing will make it 
easier to identify casemix components with inappropriate prices (that is, they may be 
under or over inflated). 

It is also likely that the Australian health system can be made more efficient through 
the better allocation of resources.  In particular, a single mechanism that enables the 
assessment of medical interventions based on cost-effectiveness will improve 
resource allocation across pharmaceuticals, medical services, allied health and 
preventive health interventions.  Studies suggest that strengthening primary health 
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care through a greater focus on coordination, community orientation and continuity 
for patients, through, say, enrolment, will lead to better health outcomes.   

Australia is likely to benefit from some form of utilisation review to ensure patients 
are being treated in the most appropriate setting.  Available research would suggest 
that there are significant numbers of patients being treated in an acute setting when 
some form of sub-acute setting may be more appropriate, cost-effective and likely to 
yield better health outcomes.  This focus on allocative efficiency across the health 
system is consistent with the reform directions outlined in the NHHRC’s Interim 
Report - strengthening and integrating primary health and community based care, 
building subacute care services and opening up a more responsive, competitive aged 
care market. 

Finally, there are various incentives created by the current health system governance 
arrangements that distort the allocation of resources.  However, evidence would 
suggest that there is no one optimal way to arrange a health system to avoid 
inefficiencies.  There is some evidence that public-integrated tax financed systems are 
able to produce the same outcomes at lower cost than other systems, but such systems 
may not be as responsive to changing needs or as effective at ensuring patient-centred 
care. It would appear that the key to an efficient health system, no matter the 
structure, is to clearly identify the incentives driving the inefficiencies at their source 
and, if possible, make changes that positively alter behaviour, or monitor and manage 
behaviour as closely as possible if the incentives for inefficiencies continue to exist. 
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Attachment A 
Health care sector - Types of insurance/financing a nd 
delivery systems 

Information drawn from Docteur and Oxley (2003) and Besley et al. (1994) 

Although there are considerable variations, OECD countries can broadly be classified 
into one of the following three approaches: 

Public-integrated model 

Broadly defined as: public financing and delivery 

Combines budget financing with hospital providers that are part of the government 
sector.  Does not separate insurance and provision functions.  Staff are generally paid 
on salary.  Ambulatory doctors and other health care professionals can be either 
public employees or private contractors working for the health care authority.  
Complete population coverage is simple.  Growth in overall costs can be contained 
more easily. Weak incentives to increase output, improve efficiency, maintain quality 
and responsiveness to patient needs. 

Examples: Nordic countries, Australia (public hospitals), Italy, Greece, Portugal, UK 
(before reforms in early 1990s). 

Public contract (social insurance) model 

Broadly defined as: public financing and substantial private delivery 

Public payers contract with private health care providers.  Payers may either be a state 
agency or social insurance funds.  Single payer arrangements have a stronger 
negotiating position versus the providers (as in public-integrated model) and tend to 
have lower administration costs than do multiple payer systems.  More responsive to 
patient needs than the public-integrated model but less successful containing health 
care costs requiring additional regulation and control by public entities. 

Examples: Canada, Japan, the remainder of Continental Europe, the UK, Australia 
(medical practitioner rebate via the MBS), New Zealand (to some extent due to 
reforms in 1990s that introduced a purchaser-provider split, but has since shifted back 
towards the public-integrated model following 2000 reforms). 

Private insurance/provider model 

Broadly defined as: private financing and delivery 

Affordability can be an issue.  There is high degree of choice and responsiveness to 
patient needs.  Cost control is weak.  Activity-based payment methods are used. 

Examples: Switzerland (mandatory insurance), US (voluntary insurance), Australia 
(50 per cent uptake of voluntary subsidised private health insurance).
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Glossary 

Activity-based funding – funding based on what services are performed and what 
kinds of cases are treated. 

Acute hospitals – public and private hospitals which provide services mainly to 
admitted patients with acute or temporary ailments. The average length of stay is 
relatively short. 

Admitted patient – a patient who undergoes a hospital’s formal admission process. 

AIHW – Australian Institute of Health and Welfare see www.aihw.gov.au 

Allocative efficiency – the best allocation of resources in the health system so that the 
allocated inputs yield the best possible outcomes.  An allocatively efficient health 
system produces an ‘optimal mix’ of health interventions.  

Apgar score - is used to rate the condition of babies at birth on a scale from zero to 
ten.  Ten points mean a child is born in perfect condition (pink all over, crying, taking 
good vigorous breaths, moving all four limbs, and heart rate is over 100). 

AR-DRG (Australian Refined Diagnosis Related Group) – An Australian version 
of DRGs that is used to classify most hospital episodes in Australia. 

Average length of stay – the average of the length of stay for admitted patient 
episodes. 

Bulk-billing  – the process by which a medical practitioner or optometrist sends the 
bill for services direct to Medicare, so the patients concerned pay nothing. Also 
known as direct billing. 

Capitation payment - a payment method for health care services.  The physician, 
hospital, or other health care provider is paid a rate for each member/patient assigned, 
regardless of the number or nature of services provided.  The rates may be adjusted 
for age, gender, illness, and regional differences and may be paid on, for example, a 
monthly, quarterly or annual basis. 

Casemix – provides the health care industry with a consistent method of classifying 
types of patients, their treatment and associated costs. It includes developing and 
implementing casemix classifications, tools and services. 

Chronic diseases – term applied to a diverse group of diseases, such as heart disease, 
cancer and arthritis that tend to be long-lasting and persistent in their symptoms or 
development. Although these features also apply to some communicable diseases 
(infections), the term is usually confined to non-communicable diseases. 

COAG (Council of Australian Governments) - is the peak intergovernmental forum 
in Australia. COAG comprises the Prime Minister, State Premiers, Territory Chief 
Ministers and the President of the Australian Local Government Association.  

CPOE (Computerised Physician Order Entry) - a process of electronic entry of 
physician instructions for the treatment of patients (particularly hospitalised patients) 
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under his or her care. These orders are communicated over a computer network to the 
medical staff (nurses, therapists, pharmacists, or other physicians) or to the 
departments (pharmacy, laboratory or radiology) responsible for fulfilling the order. 

Copay – see out-of-pocket payments. 

Cost-effectiveness - minimising the cost of producing a given outcome; the extent to 
which an activity has achieved or is expected to achieve its results at a lower cost 
compared with alternatives.  Value-for-money is a related concept to cost 
effectiveness. This assesses the extent to which the activity has obtained the 
maximum benefit from the outputs and outcomes it has produced within the resources 
available to it. 

DEA (Data Envelopment Analysis) - a linear programming technique which 
identifies best practice within a sample and measures efficiency based on differences 
between observed and best practice units.  DEA is typically used to measure 
operational (technical) efficiency.  

DALY (Disability-adjusted Life Year) – Years of healthy life lost through 
premature death or living with disability due to illness or injury. 

DRGs (Diagnosis Related Groups)  – a ‘casemix’ classification of acute hospital 
inpatients.  People in the same DRG have clinically similar diagnoses and treatments 
and require similar levels of resources for their treatment. 

Economic efficiency – a situation where nothing more can be achieved given the 
resources available.  That is, more output cannot be obtained without increasing the 
amount of inputs.  

Efficiency frontier - the curve plotting the minimum amount of an input (or 
combination of inputs) required to produce a given quantity of output (or combination 
of outputs). 
 
Elective procedure – a procedure which is clinically necessary but which can be 
delayed for at least 24 hours. 

E-health – the use of digital data – transmitted, stored and retrieved electronically – 
in support of health care, both at the local site and at a distance. 

Gini coefficient - a Gini coefficient is a statistical measure of inequality - usually of 
income distribution in a society.  It is named after the Italian statistician, Corrado 
Gini. 

GP – general medical practitioner 

Gross domestic product (GDP) – a statistic commonly used to indicate national 
wealth. It is the total market value of goods and services produced within a given 
period after deducting the cost of goods and services used up in the process of 
production but before deducting allowances for the consumption of fixed capital. 

Health outcome – a change in the health of an individual or population due wholly or 
partly to a preventive or clinical intervention. 
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Health promotion – activities to improve health and prevent disease, often described 
as the process that helps individuals and communities to increase control over the 
determinants of health. 

Health status – an individual’s or population’s overall level of health, taking into 
account various aspects such as life expectancy, amount of disability, levels of disease 
risk factors, and so on. 

HAI (Hospital-acquired Infection) - a hospital-acquired infection is an infection that 
a patient acquires during their hospital stay, where the infection commences 48-hours 
after admission.  Infections commonly involve respiratory and urinary tracts, 
intravascular cannulas and post-surgical wounds.  Common hospital pathogens 
include methicillin-resistant Staphylococcus aureus (MRSA), multi-resistant 
gram-negative bacilli and, occasionally, vancomycin-resistant enterococci and 
staphylococcus. 

HACC (Home and Community Care) – a program that provides services such as 
domestic assistance and personal care, as well as professional allied health care and 
nursing services, in order to support older Australians, younger people with a 
disability and their carers to be more independent at home and in the community, and 
to reduce the potential or inappropriate need for admission to residential care.  HACC 
is a joint Commonwealth, state and territory government initiative. 

Indicator  – a key statistical measure selected to help describe (indicate) a situation 
concisely, track progress and performance, and act as a guide to decision making.  It 
may have an indirect meaning as well as a direct one; for example, Australia’s overall 
death rate is a direct measure of mortality but is often used as a major indicator of 
population health. 

IEHR (Individual Patient Electronic Health Record) - a longitudinal health record 
that provides clinician (and increasingly consumer) access to clinical details captured 
from one or more encounters. 

IPART (Independent Pricing and Regulatory Tribunal) - the independent 
economic regulator for NSW.  IPART oversees regulation in the electricity, gas, 
water, and transport industries, and undertakes other tasks referred to it by the NSW 
Government. 

Inpatient  – someone admitted into hospital (or another service) for care. 

Length of Stay (LOS) – duration of hospital stay, calculated by subtracting the date 
the patient is admitted from the day of separation. All leave days, including the day 
the patient went on leave, are excluded. A same-day patient is allocated a length of 
stay of one day. 

Life expectancy – an indicator of how long a person can expect to live, on average, 
given prevailing mortality rates. Technically, it is the average number of years of life 
remaining to a person at a specified age, assuming current age-specific mortality rates 
continue during the person’s lifetime. 
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Medicare Benefits Schedule (MBS) – the schedule that lists the medical services 
covered by Medicare and for which government benefits are payable to the patient. 

MRSA - methicillin-resistant Staphylococcus aureus, see HAI. 

Medicare – Australia’s universal health care system which provides access to free 
treatment as a public (Medicare) patient in a public hospital and free or subsidised 
treatment by medical practitioners including general practitioners, specialists, 
participating optometrists or dentists (for specified services only). Medicare is 
financed through progressive income tax and an income-related Medicare levy. 

Morbidity  – refers to ill health in an individual and to levels of ill health in a 
population or group. 

MRI  (Magnetic Resonance Imaging) - is a painless and safe diagnostic procedure 
that uses a powerful magnet and radio waves to produce detailed images of the body's 
organs and structures, without the use of X-rays or other radiation. 

NFP – not-for-profit. 

National Health Service (NHS) - the name commonly used to refer to the four 
publicly funded health care systems of the UK, collectively or individually.  

NEHTA (National E-Health Transition Authority) - was established by the 
Australian, State and Territory governments to develop better ways of electronically 
collecting and securely exchanging health information. 

OECD - Organisation of Economic Cooperation and Development - see 
www.oecd.org 

Operational efficiency (technical efficiency) - where it is impossible to produce, 
with given technology, a larger output from the same inputs, or the same output with 
less inputs.  Operational efficiency is determined by the difference between the 
observed ratio of combined quantities of an entity’s output to input and the ratio 
achieved by best practice.  

Opportunity cost – the best alternative forgone.  When a choice is made to do 
something, an opportunity to do something else is given up.  The opportunity cost is 
the cost of the choice that was given up.      

Out-of-pocket costs – the total costs incurred by individuals for health care services 
over and above any refunds from Medicare and private health insurance funds. 

Outpatient – a person treated in a hospital clinic without being admitted. 

Outcome - the results and value of the intervention. For example, intermediate 
measures such as number of individuals that cease smoking, or long term outcomes 
such as life-years saved. 

Output - goods and services provided to entities or persons outside the production 
unit. 
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Panel data - a panel dataset contains observations on multiple entities (individuals), 
where each entity is observed at two or more points in time. 

PBS (Pharmaceutical Benefits Scheme) – a scheme designed to ensure all 
Australian residents and eligible overseas visitors have access to necessary and life-
saving medicine at an affordable price.  Around 80 per cent of prescriptions dispensed 
in Australia are subsidised through the PBS.   

Performance indicators – measures of the efficiency and effectiveness of health 
services in providing health care. 

Private Health Insurance Administration Council (PHIAC) - an independent 
statutory authority that regulates the private health insurance industry. 

Potential years of life lost (PYLL) – the number of potential years of life lost in a 
population as a result of premature death. 

Prevention (of disease or ill health) – action to reduce or eliminate the onset, causes, 
complications or recurrence of disease or ill health. 

Primary health care – services in the community accessed directly by consumers. It 
includes primary medical care (general practice), nursing and other services such as 
community health services, pharmacists, Aboriginal health workers, physiotherapists, 
podiatrists, dental care, and all other registered practitioners. It includes community 
mental health, domiciliary nursing, maternity and early childhood, sexual and 
reproductive health, and other services. 

Private hospital – a hospital which generates most of its revenue by charging 
patients. 

Private patient – a person admitted to a private hospital, or a person admitted to a 
public hospital who decides to choose the doctor(s) who will treat them or to have 
private ward accommodation.  This means they will be charged for medical services 
and accommodation. 

Productivity - the physical output produced from the use of a given quantity of 
inputs.  For example, labour productivity is quantity of goods and services produced 
per hour of work.  

Public health – a term used to describe the level of health in the population.  
Activities aimed at benefiting a population tend to emphasise prevention, protection 
and health promotion as distinct from treatment tailored to individuals with 
symptoms.  Examples include provision of a clean water supply and good sewerage, 
conduct of anti-smoking education campaigns, and screening for diseases such as 
cancer of the breast and cervix. 

Public hospital – a hospital which is predominantly funded by government to treat 
people free of charge. 

Public patient – a patient admitted to a public hospital who has agreed to be treated 
by doctors of the hospital’s choice and to accept shared ward accommodation. This 
means that the patient is not charged. 
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QALYs (Quality-adjusted Life Years) - a measure that takes into account both 
quantity and the quality of life generated by health care interventions. It is the 
arithmetic product of life expectancy and a measure of the quality of the remaining 
life years. 

Linear Regression analysis - linear regression is a form of regression analysis in 
which the relationship between one or more independent variables and another 
variable, called the dependent variable, is modelled by a function, called a linear 
regression equation.  In statistics, linear regression is used for two things: to construct 
a simple formula that will predict a value or values for a variable given the value of 
another variable; and to test whether and how a given variable is related to another 
variable or variables. 

Scale efficiency - the extent to which an organisation can take advantage of returns to 
scale by altering its size towards optimal scale. 

Specialist – a medical specialist is a doctor who has completed additional study and 
training in a particular specialty - for example, anaesthetics, dermatology, intensive 
care, emergency medicine, general practice, obstetrics and gynaecology, occupational 
medicine, ophthalmology, paediatrics, pathology, radiology, radiation oncology, 
surgery, psychiatry, public health medicine and rehabilitation medicine. 

Sub-acute services – includes rehabilitation and geriatric evaluation and management 
care. Some sub-acute care is colloquially referred to as ‘low dependency’ or ‘step up’ 
and ‘step down’ care, meaning that it can either precede (and potentially avoid) a 
hospital admission or follow an acute hospital admission. Sub-acute services also 
include care provided under the new Transition Care program. Most sub-acute 
services can be provided on either an inpatient or ambulatory basis.  

Technical efficiency – see operational efficiency.  

Transition Care – transition care aims to help people leaving hospital to improve 
their independence and confidence. It provides a package of services including low 
intensity therapy and personal and/or nursing care to assist with continued recovery 
after hospitalisation.  

Utilisation review - the term used for monitoring the appropriateness of management 
of patients admitted to a hospital.  The aim of utilisation review is to gain a better 
understanding of the type of services being provided to patients in different settings.  
This means, for example, that it is possible to identify patients who are 
inappropriately placed in an acute unit and who could be alternatively treated in a 
lower technology or less intensive care facility.   
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