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Foreword

Medical technology is generally seen as an important driver of increased healthcare
expenditure. The prospect that spending pressures will intensify with the ageing of
the population raises questions about the benefits and costs of new technologies and
processes for evaluating them.

The Australian Government accordingly asked the Commission to undertake a
research into the impact of advances in medical technology on healthcare
expenditure, and the associated costs and benefits for the community.

In preparing its report, the Commission has drawn on information from
submissions, consultations with governments, other relevant organisations and
research groups, as well as a wide array of studies examining the impacts of
advances in medical technology. The Commission thanks the many people who
have contributed for their co-operation in providing information, including in
response to a progress report.

The study was overseen by Commissioners Helen Owens and Philip Weickhardt
and conducted by a research team in the Commission’s Melbourne office headed by
Lisa Gropp.

Gary Banks
Chairman

August 2005
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Terms of reference

THE IMPACT OF ADVANCES IN MEDICAL TECHNOLOGY ON
HEALTHCARE EXPENDITURE IN AUSTRALIA

PRODUCTIVITY COMMISSION ACT 1998

The Productivity Commission is requested to undertake a research study detailing
and explaining the impact of advances in medical technology on public and private
healthcare expenditure, and the associated costs and benefits for the Australian
community. Technology is defined here in broad terms, encompassing physical
equipment, instruments and pharmaceuticals, clinical procedures, knowledge and
support systems within which health care is provided.

In undertaking the study the Commission is to:
a) ldentify the key drivers of medical technology demand.

b) Identify the net impact of advances in medical technology on healthcare
expenditure over the past ten years.

c) As far as practicable, identify the likely impact of advances in medica
technology on healthcare expenditure over the next five to ten years, and
identify the areas of significant potential growth.

d) Identify existing mechanisms and processes for ensuring cost-effectiveness in
the use of medical technology, and any gaps in these processes.

e) Examine the impact of changes in medica technology on the distribution of
costs and financial incentives across different parts of the heath system,
including whether advances in one technology area result in reduced costs in
others.

f)  Investigate the net impact of advances in overall and individual health
technologies on:

. economic, social and health outcomes, including exploring which
demographic groups are benefiting from advances in health technology;
and

. the overall cost effectiveness of healthcare delivery.

\Y TERMSOF
REFERENCE



The Commission isto have regard to:
. recent substantive studies undertaken elsewhere;
. International experience in ensuring cost effectiveness of health care;

. the established economic, social, health and environmental objectives of
the Government; and

. community expectations of appropriate healthcare provision.

The Commission is required to produce a fina report within 12 months of the
receipt of the reference.

ROSS CAMERON
31 August 2004
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Glossary

Advancesin See medical technology

medical technology

Comorbidity The presence of coexisting diseases or conditions (see aso
morbidity).

Co-payments A payment made by the user at the time of service as part of

the total payment for that service (DoHA 2003c).

Codt effectiveness A new treatment is cost effective if it provides a defined
level of benefit at lower cost than existing treatments, or
more units of benefit for a given cost. Units of benefit
include improvements in health outcomes such as length of
life and quality of life. Costs cover additional outlays of
resources by governments, insurers, patients and carers.

Dispensed price of The dispensed price of a prescription is the government-

prescription approved dispensed price of a drug listed on the
Pharmaceutical Benefits Scheme (PBS). Pharmacists
participating in the PBS agree to dispense medicines at the
dispensed price. The consumer pays a set co-payment, and
the government pays the difference up to the dispensed
price. In agreeing to a dispensed price, the government
includes allowances for the manufacturer’s price, a margin
for the wholesaler, a mark-up by the pharmacist and the
pharmacist’'s dispensing fee. All components of the
dispensed price are paid direct to participating pharmacies
who make their own pricing arrangements with wholesalers
and/or manufacturers for particular medicines (DoHA
2005c).

Efficacy A therapy is efficacious if it produces a health benefit in a
defined population in controlled or ideal conditions (DoHA
2003c).
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Effectiveness

Gap payments

Incidence

I ndication

L eakage

Mor bidity

Medical
technology

Prevalence

A therapy is considered effective if it produces a health
benefit in uncontrolled or routine circumstances (DoHA
2003c).

A contribution to the overall payment for a service made by a
patient, in addition to contributions by governments and
Insurers.

The proportion of the population suffering from a disorder or
ilIness for the first time during a given period.

A circumstance which points to or signifies the cause,
pathology or treatment of a condition or disease.

The prescription of drugs to cases that do not meet the
criteria approved by the Pharmaceutical Benefits Advisory
Committee.

IlIness or disease, or the incidence or prevalence of illness or
disease.

The terms of reference define medical technology in broad
terms to encompass physical equipment, instruments and
pharmaceuticals, clinical procedures, knowledge and support
systems within which healthcare is provided.

The Commission aso has interpreted this definition to
encompass general technologies that are applied in the health
industry (such as information and communications
technologies), as well as technologies developed specifically
for applications in the healthcare sector.

Advances or innovations in medical technology are
understood to encompass innovations in products (for
example, new or improved pharmaceuticals) and processes
(for example, new or improved surgical procedures or patient
management systems).

The number of cases of a disease present in a population at a
given time or during a given period.
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Separation

Technology
diffusion

XXIV  GLOSSARY

The discharge, transfer, death or change of episode of care of
an admitted hospital patient. An admitted patient is a patient
who has formally undergone an admission process in a
hospital to begin an episode of care.

The process of adoption of new technology (including the
speed of adoption, and the way in which new technology is
distributed across different groups).
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Key points

Advances in medical technology have brought large benefits but have also been a
major driver of increased health spending in recent years.

— In many cases, increased expenditure on new medical technologies reflects
improved treatment and a significant increase in the number of people treated.

Overall, advances in medical technology arguably have provided value for money —
particularly as people highly value improvements in the quality and length of life —
but the cost effectiveness of individual technologies in practice varies widely and for
some is simply unknown.

Variations in cost effectiveness, and relatively low use by some demographic groups,
suggest scope for expanding use of some technologies and possibly reducing use of
others to increase net community benefits.

Better coordinated, more systematic health technology assessment (HTA) with
transparent objectives, underpinned by the principle of enhancing overall community
wellbeing, would be a good step forward. HTA can help to target use of new
technologies and promote overall cost effectiveness of healthcare spending.

— Evidence and needs based access to new technologies is preferable to existing,
often blunt, rationing mechanisms.

— Systematic reviews of efficacy and cost effectiveness of new technologies once
they are in use could promote overall cost effectiveness of healthcare, without
unduly delaying their introduction.

— Greater procedural transparency and community involvement in HTA have the
potential to foster greater acceptance of technology funding decisions and to help
ensure that HTA is not used simply to restrain expenditure.

The next decade or so could see the emergence of revolutionary technological
advances based largely on knowledge of the human genome. Many are expected to
provide significant benefits to the Australian community, but at significant cost.

Such technological advances, interacting with (and encouraged by) increasing
demand for health services driven by income growth, accelerating population ageing,
community expectations that new technologies will be accessible to all, the
commitment of doctors to offer the best-available treatments, and subsidised
consumer prices, will make for a potent mix, placing increasing pressures on the
private and public health systems.

These pressures underscore the need for better information about the costs and
benefits of technology. But technology is only one input in healthcare. Problems
related to technology use often reflect broader structural, incentive and resourcing
issues in the health system.

There is a pressing need to explore what the community considers is an appropriate
level of subsidised access to healthcare and the technology it embodies, and the
institutional and incentive structures that will deliver it efficiently and equitably.
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Overview

‘Within policy circles, high-technology medical care has been viewed as a curse and a
blessing because of its capacity to consume an ever-increasing share of resources and
the wonders it works in the diagnosis and treatment of disease.” (Gelijns and
Rosenberg 1994, p. 28)

1 Background

The Australian Government has asked the Commission to undertake a research
study detailing and explaining the impact of advances in medical technology on
public and private healthcare expenditure, and the associated costs and benefits for
the Australian community.

Recent decades have brought major advances in medical technology in diagnostics,
procedures, prostheses, devices and medicines (box 1).

Box 1 Some major advances in medical technology

MRI and CT scanning ‘Phaco’ cataract removal & foldable lenses
ACE inhibitors for high blood pressure Hip and knee replacement

Angioplasty to unblock arteries Inhaled steroids for asthma

Statins to reduce cholesterol Laparoscopic surgery

SSRI and non-SSRI antidepressants Tamoxifen to treat breast cancer

At the same time, health expenditure has increased rapidly. Real total expenditure
on healthcare (public and private) rose by almost 70 per cent between 1992-93 and
2002-03. Real total spending on pharmaceuticals increased by 145 per cent over the
same period, or by around 9 per cent per year (figure 1).
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Figure 1 Real total healthcare expenditure in Australia has grown
strongly
2001-02 prices
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Total hedth spending in Australia expressed as a proportion of GDP reached
9.5 per cent in 2002, compared with 8.2 per cent in 1992. This is higher than the
average for industrialised countries — the OECD average in 2002 was 8.4 per cent
— and has risen proportionately more than in most other countries, including the
United States (figure 2).

Figure 2 Australia’s total health spending exceeds the OECD average
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Medical technology is considered a significant, if not the most significant, driver of
increased healthcare expenditure. There are concerns that these trends will continue,
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even accelerate, with the anticipated rapid increase in the average age of the
population and with emerging advances in medical technology, based on knowledge
of the human genome, offering the potential to revolutionise treatments of major
diseases.

Yet even if advances in medical technology drive increased healthcare expenditure,
the critical question is whether the benefits outweigh the costs. In other markets
increased expenditure generally would indicate increased consumer benefits. But
because the direct purchase of healthcare in Australia is mostly undertaken by third
parties — governments and private health insurers — norma market tests for
ensuring value for money generally do not apply.

On the one hand, there are incentives for consumers and doctors to use medical
technologies to the point where benefits are negligible — the most important being
limited price signals. On the other, institutions that fund healthcare — particularly
governments and public hospitals — face incentives to ration access to new
technology to contain their budgetary outlays. The final level of technology use —
and whether it is too high or too low relative to the level that delivers maximum
community net benefits — will reflect the interplay of these and other pressures.

About this study

The terms of reference for this study are wide ranging:

. The definition of medical technology is very broad, including diagnostics,
pharmaceuticals, medical devices and equipment, as well as knowledge and
administrative support systems.

. In contrast to the Treasury’'s Intergenerational Report and the Commission’s
study into the economic implications of ageing, which both focussed on impacts
on government spending, this study is required to consider past and potential
future expenditure impacts of medical technologies for both the government and
private sectors.

. The benefits as well as the costs of these technologies are to be assessed, as well
astheir overall impact on the cost effectiveness of healthcare.

« The Commission is also asked to review health technology assessment (HTA)
processes and identify any ‘gaps’ in those processes.

In short, the study is intended to help assess whether medical technology is being
used in a way, and to an extent, that delivers the maximum net benefits to the
community and whether there is scope to deliver better outcomes in future.
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2 What drives use of medical technology?

While the supply of new medical technology is an obvious prerequisite for its use,
the final level of use and expenditure will reflect consumer demand for such
technology, doctors' preferences and incentives, and externally-imposed rationing.

Individuals are willing to pay for good health and to achieve this they consume
health services and, indirectly, the intermediate input ‘medical technology’.
Decisions to use a particular technology will be driven largely by medical
practitioners, abeit in consultation with their patients and influenced by the
incentive structures and constraints imposed by the healthcare system. In particular,
governments and institutions that fund technology limit or guide where and when
technol ogies can be used.

Consumer demand for health services

In recent years, the strongest drivers of consumer demand for health services and
medical technology appear to have been income growth, rising community
expectations, population growth and the interaction of low consumer prices and new
technologies in both the private and public systems. Changes in the burden of
disease have influenced demand for particular treatments. In the past decade, ageing
of the population — which is a strong predictor of the burden of disease — has had
a limited effect on health spending, but this will change as the average age of the
population rises rapidly over the next few decades.

People consume more health services as they become wealthier

As their incomes grow, people demand more, and better quality, health services.
This relationship is evident over time and across countries. Intuitively, this makes
sense because good health is an essential ingredient for the improved quality of life
and additional leisure and consumption made possible by increased income.
Intuition is broadly supported by analysis. quantitative assessments of income
elasticities are generally positive but range widely from 0.2 to more than 1.0.
Commission modelling suggests that income growth accounts for at least
10 per cent (assuming an elasticity of 0.2) and potentially as much as half (assuming
an eladgticity of 1) of the growth in Australia's rea healthcare spending over the last
decade.
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Escalating consumer expectations have also played a role ...

The amount and quality of health services demanded by the community will be
influenced by what is considered a desirable level of health. For example, what is
today considered an acceptable level of chronic pain or discomfort is likely to be
significantly different from a few decades ago. Changing community perceptions of
what is acceptable are strongly linked to education and lifestyle which, in turn, are
strongly linked to income levels.

Greater awareness of medical technologies via internet access and media, and
simply greater acceptance of, and belief in, the benefits of technology are also likely
to have been strong drivers of expectations and demand. However, while there is
broad agreement that community expectations are important in driving demand for
health services, it isvirtually impossible to quantify their impact.

... as have population growth, disease prevalence and ageing

The demand for health services and the technologies embodied in those services is
inextricably linked to the nature and extent of illness and disease. Changes in the
number of new cases (incidence) of disease, and total numbers affected (prevalence
of disease), will reflect many factors, including:

. changesin population size;

. ageing of the population;

« new diseases and epidemics,

. improved screening and diagnostics;

. environmental factors (for example, air pollution);

« socioeconomic factors; and

. lifestyle/behavioural changes including, for example, changes in alcohol and
tobacco consumption and obesity levels.

The link between population growth and aggregate demand for health services is
reasonably straightforward — the greater the number of people, the greater the
demand for health services, al else given. Population growth in Australia between
1992-93 and 2002-03 was 1.2 per cent per year, which explains roughly one-fifth of
real average annual total health expenditure growth over the same period.
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Recent changes in total expenditure in Australia for various diseases are partly
attributable to lifestyle and increases in the average age of the population.

. Direct expenditure growth of 26 per cent for cardiovascular disease was below
average health expenditure growth for all diseases of 37 per cent, reflecting the
declining incidence of the disease attributable to lower smoking rates and other
lifestyle changes, as well as improved preventative technologies (for example,
statins and treatments for angina and high blood pressure).

. Substantially above average expenditure growth on treatment of diabetes
probably reflects a combination of greater awareness of the disease and
improved screening, and also ageing of the population combined with increasing
obesity levels.

As highlighted in the Commission’s report Economic Implications of an Ageing
Australia, health spending increases with age. Across al health expenditure types,
expenditure per person aged 65 years and over per year is around four times higher
than expenditure per person under 65 years.

Yet to date, population ageing does not appear to have been a major driver of
increased demand for health services — Commission estimates suggest that ageing
has contributed at most about 0.7 percentage points of growth in total real health
expenditure of 5.2 per cent per year, or around 13 per cent of expenditure growth
over the past ten years. Once hospital costs associated with death are accounted for,
adip in death rates in recent years reduces further the past impact of ageing.

However, ageing of the population, and death rates, are set to accelerate. The
Commission’s report Economic Implications of an Ageing Australia estimates that
the anticipated rise in the average age of the population will add 25 per cent to
projected government health spending by 2044-45 (figure 3).

And because older age groups consume comparatively more health services, they
consume more medical technology. There is also evidence that technology use by
older age groupsisincreasing at afaster rate:

. treatment costs of prostate cancer rose by more than 150 per cent between
1993-94 and 2000-01 for males aged 65 years and over, compared with
79 per cent for those aged under 65 years;

. the use of cataract surgery increases with age, and the rate of increase is
strongest for the 75—79 year age group (figure 4); and

« the number of hip replacements per 100 000 people also increases progressively
with age. The rate of hip replacement surgery in the oldest age groups is also
increasing, and is growing fastest for those aged 7074 years (figure 4).
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Figure 3 Population ageing and government health spending
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Universal access encourages demand for new technologies ...

The Australian, State and Territory Governments fund more than two-thirds of total
healthcare expenditure, using funds raised from taxes and levies. Subsidised
healthcare allows access on the basis of need rather than capacity to pay — in
effect, health risks are spread across the community.

Affordable, needs-based access to healthcare has many desirable features. However,
subsidised healthcare is a potentially bottomless pit — individuals have incentives
to use new technologies provided they are perceived to deliver some benefits to
them, regardless of their cost to the community.
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... and, inevitably, rationing

This incentive structure has profound implications when new, more expensive
technol ogies and treatments become available, particularly where these technologies
facilitate an expansion in the range of conditions, indications and age groups that
can be treated. Either al the increased demands must be met to maintain universa
access, generating significantly increased hedthcare spending, or rationing
mechanisms must be brought into play.

Consumer co-payments are a form of limited price rationing for some technologies
such as pharmaceuticals and technologies embodied in medical services. To the
extent that co-payments have increased in recent years, demand for these services
will have been dampened somewhat, though ‘ safety net’ arrangements cushion their
impact. Many non-price rationing and ‘ gate-keeping’ mechanisms are also used.

« Public hospitals generally impose waiting periods, usually combined with
prioritisation of treatment based on assessed clinical urgency.

. The Austraian Government increasingly has attempted to contain its
expenditure on new pharmaceuticals by restricting subsidised access to them to
certain indications or according to disease severity, or by limiting the aggregate
subsidy amount via price-volume agreements with pharmaceutical
manufacturers.

« New drugs and procedures must be assessed as cost effective to be subsidised —
that is, listed on the Pharmaceutical Benefits Schedule (PBS) and Medicare
Benefits Schedule (MBS) in the first place.

Private insurance reimbursements have increased rapidly ...

In Australia, private health insurance essentially provides insured patients with
greater choice of clinician and a means of by-passing public hospital waiting
periods. Increasingly, private health insurance is also facilitating access to new
technologies.

The proportion of the population privately insured has risen to around 43 per cent
from alow of 30 per cent in 1998, and reflects several policy initiatives including:
the 30 per cent rebate on premiums, lifetime community rating; and penalty
Medicare levies for uninsured high-income earners. Increased levels of private
health insurance membership have been associated with a marked increase in the
number of services performed and reimbursements for those services.
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... especially for prostheses

The strongest area of growth has been in benefits paid for prostheses — an increase
of more than 200 per cent between 1997 and 2004 (figure 5). The number of
services involving prostheses has also increased, but by much less. Thisincrease in
benefits partly reflects the uptake of private health insurance by younger age groups
(who are more likely to receive more sophisticated and expensive joint prostheses),
and partly the introduction of ‘gap cover’ arrangements in 2001. These
arrangements (until changes were introduced in early 2005) included a prohibition
on private health insurers charging patients a gap for listed, implantable prosthetic
items, such as artificial hips and knees, drug eluting stents (DES) and implantable
cardiac defibrillators.

Figure 5 Health insurance benefits paid for prostheses have increased
rapidly
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Without any gap payable for prostheses by insured patients, there is little incentive
to select less expensive items. Indeed, for both the individual and his or her doctor,
there is an incentive to select the best prosthesis available, without much regard for
its cost. For example, alarge maority of angioplasty procedures for private patients
now involve DES. While DES delay restenosis (re-narrowing of the blood vessel or
heart valve) and the need for future surgery compared with bare metal stents for
some patients, they cost much more.
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Drivers of medical technology diffusion

Genera practitioners and specialists prescribe drugs and order diagnostic tests.
Surgeons and other specialists select appropriate procedures, prostheses and
devices, while hospitals purchase large diagnostic and surgical equipment and
administrative support systems. All of these decisions are influenced by a range of
factors, some of which have promoted demand for new technologies and some of
which have constrained it (box 2).

Box 2 Drivers of technology decisions of clinicians and hospitals

« Awareness of new technologies and their potential benefits from company
marketing, conferences, scientific journals and peers.

« Skills, capabilities and supply of clinicians and other inputs.
« Clinician assessment of patient clinical need.

« Financial and other incentives or constraints facing clinicians and institutions.

« Regulations and guidelines.

Arguably, the overriding objective of cliniciansisto do the best for their patients. If
arrangements are such that price is not a significant factor for the patient, then
clinicians may feel remiss if they do not choose what they consider to be the best
available technology. Indeed, they may consider themselves potentially legally
liable if they do not choose the * state of the art’ technology on the market.

Substantial increases in use of more expensive prostheses in the private sector
following the legislated removal of gap paymentsin 2001 provide some evidence of
this. Diffusion of new technologiesin private sector practice then drives adoption of
(or, at least, pressure to adopt) these technologies in the public sector.

So-called ‘leakage’ of prescription medicines to patients where benefits are positive
yet marginal (for example, prescribing of statins to people with very low absolute
risk levels) could also suggest a lack of focus on costs. To the extent that clinician
rewards are enhanced by use of newer technologies (if, for example, a new
technology allows them to perform more procedures for the same level of
reimbursement per procedure), then those demand pressures may be amplified.

At the same time, technology decisions of clinicians are influenced by government
budget constraints (which, for example, limit the availability of subsidised MRI
services), assessment and listing processes (which control the subsidisation of new
medical procedures and pharmaceuticals), and restrictions on the prescription of
around 80 per cent of all medicines listed under the PBS. The supply, distribution
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and training of specialists and general practitioners will also affect technology
diffusion.

Hospital technology decisions are strongly influenced by financial incentives —
budget constraints in the case of public hospitals, which tend to encourage adoption
of technologies that reduce hospital costs and, for private hospitals, the imperative
of attracting scarce specialists — and their patients.

3 Have advances in medical technology increased or
decreased spending?

‘Advances in medical technology have made it feasible and desirable to do more for
each patient and to intervene with more patients.” (Fuchs 1998, p. 2)

Whether advances in medical technology have led to reductions or increases in
overall health expenditure will depend on:

« the impact of new technologies on unit treatment costs, including whether they
substitute for, or complement, existing treatments;

o their level of use, for example, whether they generate new treatments for
previously untreatable medical conditions, provide more intensive or prolonged
treatments, or allow wider diagnosis and application of treatments (for example,
to allow treatment of older age groups); and

« their impact on spending on other services such as aged care.

To gauge net expenditure impacts of advances in medical technologies over the past
ten years, the Commission used two approaches. ‘Top down’ modelling (direct and
residual) was used to assess aggregate technology impacts. ‘Bottom up’ case studies
of some individual technologies were used to explore and explain the net
expenditure impact.

‘Top down’ modelling

Net aggregate impacts of advances in medical technology were modelled using both
direct and residual techniques (box 3).

Both methodologies have substantial limitations — most notably, they treat each
explanatory variable as being independent of the others when this clearly is not the
case. For example, higher incomes and changing expectations send signals to
suppliers to produce better quality or higher-cost technologies, but without the
availability of newer technologies, higher incomes may not translate into
significantly higher health spending.
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Box 3 ‘Top down’ modelling

Residual This approach subtracts the impact of known variables from health

approach expenditure, leaving a residual. The size and sign of the residual is
highly sensitive to assumptions made about the variables determining
health expenditure and their elasticities. This residual is only a rough
proxy for the effect of technology on healthcare expenditure, because it
also captures the effect of other factors that are not possible to quantify,
such as changes in lifestyle, tastes and the institutional environment.

Direct The direct approach is based on specifying a proxy for technological

approach change. In this case, US health R&D expenditure was used since the
US accounts for over half of total world health R&D and there are no
time series data for global health R&D.

Bearing these caveats in mind, both modelling approaches — consistent with recent
overseas studies — suggest that technology has been a significant factor driving
increased real health expenditure in Australia over the past ten years.

« For the period 1992-93 to 2002-03, an income elasticity of 0.6 (midway between
the upper and lower estimates) implies that the residual incorporating technology
has contributed around one-third of the growth in real total healthcare spending.
However, the residual exhibited a wide range, depending on the assumed income
elasticity.

. The direct approach likewise estimates that technology has contributed a little
more than one-third of the increase in real total healthcare expenditure over the
same period.

‘Bottom up’ analysis

Technology has played a key role in driving spending in two key areas — inpatient
(hospital) care (which accounts for about 40 per cent of health spending) and
pharmaceuticals (a significant item for which spending growth has been
consistently high).

For inpatient care, most of the increase in expenditure has been driven by rises in
the average cost of treatment, fuelled at least in part by growth in spending on
newer technologies used in critical and emergency care, new pharmaceuticals and
more advanced prostheses. But some new technologies have reduced hospital
treatment costs, mainly by reducing the length of hospital stays (for example,
improved anaesthetic agents and minimally invasive surgical techniques).
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New technologies appear to have had broadly offsetting effects on the number of
hospital separations. On one hand, some less invasive and more effective
procedures have increased the number of patients treated (for example, improved
anaesthesia and minimally invasive surgery, such as lens extraction techniques
combined with foldable intraocular lenses, have facilitated an increase in the
number of surgical procedures). On the other, improvements in pharmaceuticals
have reduced hospital separations for some other diseases, such as asthma,
HIV/AIDS, and depression.

Though they may reduce hospital costs, new pharmaceuticals generally are more
expensive than older drugs. Since 1993-94, the average (real) dispensed price of
new PBS-listed drugs per script has been significantly higher than for older drugs
(figure 6). In addition, many new drugs have facilitated expansion of treatment.

Figure 6 Average dispensed prices of new PBS-listed drugs exceed
prices of older drugs
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For example, though costing no more than earlier cholesterol-reducing drugs, statins
are more effective and have fewer side effects. As a result, annual prescriptions for
statins have grown from around 2 million to 15 million, making them the single-
largest expenditure item on the PBS (just under $900 million). Co-payments add
another $100 million. To the extent that statins reduce heart disease and strokes,
there should be some savings in hospitals and aged care, but as yet these do not
appear to have been large enough to offset higher direct outlays.

Selective serotonin reuptake inhibitors (SSRIs) (including Prozac and Zoloft) are
more expensive than earlier tricyclic antidepressants (TCAS), but are less toxic and
better tolerated. As a result of these improvements and an increase in reported
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disease prevalence, annual prescriptions for SSRIs increased from fewer than
250 000 in 1992-93 to amost 7 million in 2003-04, and annual PBS spending from
about $12 million to $200 million over the same period (figure 7). In 2003-04,
private spending on SSRIs totalled more than $70 million. Spending offsets are
argued to include fewer visits to the doctor and shorter hospital episodes. However,
whether SSRIs have been expenditure reducing or increasing overall depends on the
extent to which they are being used to treat people with severe or mild depression
(offsetting hospital savings are much lower for people in the latter group).

Figure 7 Government PBS/RPBS antidepressant prescription costs have
soared
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Some individual technologies, such as coronary stents, have increased unit costs of
treatment because they complement angioplasty procedures. New higher-priced
DES increase costs compared with the earlier model bare metal stents. However, the
introduction of stents is unlikely to have increased angioplasty procedures, and is
likely to reduce future hospital episodes and, therefore, hospital costs to the extent
that restenosisis prevented or delayed.

By increasing the number of cases of diseases diagnosed, diagnostic imaging
technologies such as MRI, CT and PET scans have increased healthcare
expenditure, both through the cost of these imaging technologies themselves, and in
the treatment of diseases which would otherwise have been undiagnosed.
Diagnostic technologies may deliver cost offsets over time if early detection and
treatment reduces the need for more intrusive (and expensive) treatments once the
disease has progressed, or if expensive treatments can be better targeted.
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4 The benefits and who gets them

A key factor driving the use of many new technologies has been their perceived
benefits over aternative treatments. However, while there have been measurable
improvements in various indicators of health and mortality — for example,
between 1993 and 2003, life expectancy at birth in Australia increased by 2.7 years
— it is difficult to attribute these to hedth spending, let aone particular
technologies, with any degree of precision.

This is not to say that benefits of advances in medical technology have not been
large, smply that measuring and attributing benefits is challenging:

. Observable indicators of health improvement may not capture all the benefits.
Even indicators that attempt to incorporate quality of life (for example, using
quality-adjusted life-year (QALY) measures) are highly subjective and sensitive
to underlying assumptions and applied discount rates.

. There may be long, uncertain lags between the application of technology and
health benefits, especially for diagnostic and preventative technol ogies.

. Estimates of benefits are often based on clinical trials but results from controlled
settings may not trandate to real life where patients have multiple conditions,
different disease indications from those in the trial, or do not comply with
treatment regimes.

. A lack of longitudinal patient datain Australialimits the study of benefits.

One Australian study, using US-based methodology, attributes 50 per cent of the
improvements in ‘healthspan’ (QALY's) to medical innovations, with the remainder
reflecting regulatory and other changes such as lifestyle. (Indeed, it could be argued
that some health-promoting changes in lifestyle reflect advances in knowledge and
consequently fall within the broad definition of medical technology used in this
study.) Other studies attribute up to 70 per cent of observed reductions in mortality
from cardiovascular disease to medical technology (drugs and acute interventions).
Studies of particular technologies also suggest substantial health benefits (box 4).
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Box 4 Health benefits of selected technologies

New cancer drugs account for 50 to 60 per cent of the gains in US cancer survival
rates (which have increased from 50 to 63 per cent) since 1975.

New and innovative medications for asthma have resulted in a 28 per cent decline
in mortality from the condition in Australia over the 1990s.

Cataract surgery results in an average gain of 1.25 QALYSs.

Insulin pumps for diabetes patients improve patient quality of life and prolong life by
an average of five years by reducing diabetes-related complications.

Use of advances in medical technology by demographic groups

While care must be taken in drawing conclusions because there may be sound
clinical reasons for different treatment regimes, Australian and international studies
suggest that people in more disadvantaged groups are less likely to receive some
types of services — encompassing both old as well as newer technological
interventions (box 5).

Box 5 Some examples of disparities in healthcare

advantaged groups and not of Indigenous descent, are more likely to receive breast

a private hospital at the time of their primary breast cancer surgery, are also more

angiography and angioplasty in public hospitals than residents of disadvantaged
socioeconomic areas.

and therapeutic procedures in public hospitals.

Men living in highly advantaged socioeconomic areas of Australia have higher rates
of statin prescribing relative to their cardiovascular risk compared with other men.

In Western Australia, women who are younger, in metropolitan areas or in more
reconstructive surgery. Women with private health insurance, or who are treated in

likely to receive breast reconstructive surgery.

Residents of highly advantaged socioeconomic areas are more likely to undergo

In New South Wales, patients from higher income families have marginally higher
rates of hospital use (after adjusting for age and gender), even though patients in
more disadvantaged socioeconomic groups tend to have poorer health.

Indigenous people are less likely to undergo treatment including heart procedures,
lung cancer surgery, renal transplant, cervical cancer screening and most diagnostic

The Commission analysed patterns of use of several new technologies and reached
broadly similar conclusions although, in some cases, observed differences in use are
not large or have narrowed in recent years (box 6).
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Box 6 Differences in use of selected new technologies in Australia

o Age-adjusted rates of Herceptin use for the treatment of advanced breast cancer
are higher for women in more highly-advantaged socioeconomic groups.

« Despite the greater prevalence of coronary heart disease amongst Indigenous
people, they are significantly less likely to undergo heart procedures such as
angioplasty with stent.

« People in the most disadvantaged groups in New South Wales, Victoria and South
Australia are less likely to present to cancer clinics and, therefore, are under-
represented in genetic testing for breast cancer.

For the technologies examined, it seems that capacity-to-pay may limit access to
new technologies in their early stages of diffusion, especialy prior to subsidisation,
as well as access to elective procedures such as hip and knee replacement and
cataract removal, which are rationed via public hospital waiting lists.

For more acute interventions, use by those in regional and remote areas, Indigenous
people and the elderly living in socioeconomically disadvantaged areas was found
to be frequently less than indicators of need would suggest was appropriate. For
other types of services, there is some evidence that males and those in
socioeconomically-disadvantaged areas may not receive treatments that could
benefit them.

But reasons for differences in use are complex. For example, there is some evidence
that people from more disadvantaged socioeconomic groups may have
comorbidities that limit opportunities for some (especially acute) interventions
(because of lifestyle or because they do not present for treatment until
complications set in). (The Commission was unable to adjust the results for
comorbidities, or link treatments with diagnoses.) In other words, there may be
demand as well as supply side explanations and simply making technologies more
widely available may not necessarily increase cost-effective use by some groups.

5 Have advances in medical technology delivered
value for money?

Real total annual healthcare expenditure increased by around $30 billion over the
decade to 2002-03. Commission modelling suggests that advances in medical
technology might have accounted for additional real spending of between $220 to
$820 per person in 2002-03 compared with 1992-93. Though the range is wide, this
puts into some perspective the order of magnitude of the benefits required to have
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made the extra spending worthwhile. The question is whether advances in medical
technology delivered benefits at least of this order of magnitude.

Hypothetical exercises using reasonable assumptions about the value of additional
life expectancy and improved quality of life, and the contribution of advances in
medical technology to these observed improvements, suggest that the benefits of
technological advances to the Australian community have outweighed the costs.

For instance, if an additional year of healthy life is valued at $100 000, then extra
spending per person per year of $820 (the Commission’s upper estimate of the
expenditure impact of advances in medical technology) would need to extend their
life expectancy by about three days for each year of the ten-year period analysed, or
by 30 daysin total for that decade. Obviously, such calculations are highly sensitive
to the value placed on additional life years — lower values would require advances
in medical technology to extend life expectancy further. Yet halving the statistical
value of an additional life year to $50 000 increases to six the extra days required
(per year) to make additional spending on those advances worthwhile. Such
outcomes are well within feasible limits — numerous studies demonstrate strong
links between observed improvements in life expectancy and quality of life and
advances in medical technology. Overall, life expectancy at birth has increased by
amost three years over the past decade or by more than three months for each of
those ten years.

One US study suggests that benefits from advances in treatment of cardiovascular
disease and low birth weight/premature infants together equal the entire increase in
US medical spending over 50 years. However, it is not possible to provide a precise
estimate of the impact of advances in medical technology on overall cost
effectiveness of the healthcare system.

Analysis of categories of technologies supports this general conclusion. Given
rigorous cost-effectiveness assessment of most new pharmaceuticals and many new
medical and diagnostic procedures in Australia, it is reasonable to conclude that
advances in these technology categories have been broadly cost effective.

In addition, estimates of cost effectiveness of individual technologies, where they
are available, also suggest that many advances used in Australia are likely to have
been cost effective relative to aternative treatments. Technologies that deliver both
cost savings and additional health benefits clearly provide value for money —
examples include some new vaccines, anaesthetic agents and laparoscopic surgery.
For other new technologies, the estimated cost is low per unit of benefit — for
example, cataract removal and hip and knee replacements. Many new drugs also
appear to be relatively cost effective for their targeted patient group — statins, anti-
hypertension drugs and SSRIs, for example.
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While these examples provide prima facie evidence that use of these treatments will
have been relatively cost effective, their cost effectiveness in practice may be less
favourable. When consumer price signals are limited and medical practitioners also
face incentives to use newer technologies, treatment may expand to people for
whom the perceived benefits are negligible.

So even though cost effectiveness of all new drugs and most medical proceduresis
assessed prior to listing for reimbursement, cost-effectiveness outcomes in practice
and over time are likely to differ from assessments based on controlled trial settings.
Indeed, it is virtualy impossible to conclude that a particular technology will
always be cost effective or, for that matter, not cost effective — this will depend on
who isreceiving it and the cost effectiveness of available alternative treatments.

There is evidence that some technologies are not being used as cost effectively as
they might. In some cases, this is because they are supplied to low-risk groups or
used inappropriately, in others, because they are being under-used by some patient
groups with apparent clinical need. There is also evidence that some technologies
diffuse into practice without assessment and with little known about their cost
effectiveness.

In some cases, side effects may emerge over time, diminishing benefits. The cost
effectiveness of many technologies will also depend on the quality and availability
of complementary inputs, including the skills of doctors. Cost-effectiveness
measures of some technologies might also be affected by a constrained choice of
aternative treatments — for example, it has been suggested that SSRI therapy may
be less cost effective for some patients than cognitive behavioural therapy but the
latter is not subsidised.

On the other hand, simply because the estimated cost per QALY is high for some
new technologies (such as DES or Herceptin treatment of metastatic breast cancer),
does not mean that curtailment of their use would necessarily increase socia
benefits:

. Measuring benefits is inherently subjective and some aspects of health
improvements (for example, shorter recovery time, greater convenience or
ability to work) may not be fully accounted for in summary health measures. The
community may also value life-saving treatments more highly than those that
improve quality of life, especialy where no aternative treatments are available.
Measuring the benefits of improved diagnostic technologies is difficult because
health outcomes depend on access to appropriate treatment.

. It is quite possible, even probable, that cost-effectiveness ratios of many new
technologies will improve over time as the technology is refined and as
clinicians develop their skills and techniques. For many procedures,
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development can only occur ‘on-the-job’. Further, for many drugs and devices,
competition will induce prices to fal over time. New diagnostic technologies
may spur the development of effective treatments.

6 Health technology assessment: scope to do better

HTA encompasses processes and mechanisms to assess efficacy and cost
effectiveness in health service delivery (figure 8). It is a very important mechanism
for informing and guiding decisions of patients, practitioners, hospitals and other
purchasers of technology, as well as informing governments and health insurers
about appropriate levels of reimbursement for technol ogical advances.

Figure 8 Stylised process of health technology assessment
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For this study, the Commission has been asked to identify gapsin HTA processes,
begging the question of what is a ‘gap’? In the Commission’s view, the principal
criterion for identifying a gap should be where improved HTA processes could
efficiently facilitate the socially-optimal use of medical technologies.

In other words, the limitations and costs of HTA itself (including the potential cost
of delaying the introduction of the technology to the Australian community), as well
as the potential benefits, have to be considered. Full assessment of every technology
regardless of the cost and delay would not be desirable.
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With this criterion in mind, and drawing on international experience, there are
several areas where there may be scope for improvement:

« Existing HTA processes are quite sophisticated compared with international
counterparts, but they are complex (figure 9). In part, this complexity reflects
overlapping responsibilities of different levels of government and, in part,
different assessment processes and skill requirements for different categories of
technology. Arguably, it also reflects development of HTA in reaction to rapid
technological developments which have placed pressure on healthcare budgets.
While there are differences between types of technology that may warrant
different assessment processes and expertise, there appears to be scope for a
more coordinated and systematic approach across the public and private sectors
and across levels of government. A system-wide review looking at overlaps and
opportunities for greater efficiency would seem to have merit.

— Also, in the future, the existing ‘silo’ approach to assessment may inhibit
efficient assessment of emerging converging technologies, including targeted
therapies that combine screening, diagnosis and treatment, and drugs and
device combinations.

Figure 9 Just some of the HTA agencies and committees in Australia
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Cost-effectiveness assessment of medical devices and prostheses is not as well

developed as for pharmaceuticals and medical procedures.
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« There is no systematic, prioritised process for reviewing efficacy and cost
effectiveness of new technologies once they are in use. Post-release monitoring
and reviews can alow conditional introduction of new technologies and may be
particularly suited to assessment of new medical procedures and devices as well
as new biological drugs.

« There is no national, coordinated approach for development of clinica
guidelines based on cost-effectiveness assessment, to inform decisions by
clinicians or, indeed, their patients.

. There seems to be potential for greater use of overseas efficacy, effectiveness
and, to some degree, cost-effectiveness analysis and related clinical guidelines.
This seems particularly relevant considering the relatively small size of the
Australian health budget in a global context and bearing in mind that most
medical technology is imported. While there are cross-country differences
(including costs, prevailing treatment regimes and patient profiles), this seems
unlikely to justify in al cases the apparent strong preference for Australian trial
data, especially given the delays and additional costs this entails.

. It isimportant that HTA is used to encourage optimal purchasing and use of
technology, not simply to restrain expenditure. Transparent processes and
decision making and community consultation could promote acceptance of the
analysis and decisions guiding the level of subsidised access, and avoid claims
that HTA is merely being used as atool for controlling spending by governments
or particular institutions.

« Increased use of information and communications technology (ICT) has the
potential to improve access to health services (for example, viatelemedicine), to
improve health outcomes (via improved hospital management systems and,
hence, fewer errors), to reduce supply costs (by improving administrative
systems), and to improve data collection, analysis and monitoring. However,
some ICT initiatives costing millions of dollars are being introduced with little
prior assessment or ongoing evaluation. Introduction of costly ICT systems
should be based on sound evaluation and good process.

These are very ‘broad brush’ findings. A comprehensive review of HTA
arrangements would be required to formulate detailed recommendations for change.
In some areas, changes are already underway — for example, the Pharmaceutical
Benefits Advisory Committee (PBAC) processes will be made more transparent
under the Australia-United States Free Trade Agreement, and there are some moves
to improve coordination of HTA across technologies and jurisdictions.
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7 What does the future hold?

The Commission is asked to identify likely future impacts over the next ten years.
Because many heralded advances in medical technology are in the early
development stage and are unlikely to have significant clinical impact within that
timeframe, the study has also looked beyond ten years where relevant information is
available.

On past experience, whatever anybody predicts about future technology is likely to
be wrong. That said, there are some broad themes emerging from current research
and development including:

« genomics research has the potential to provide a revolutionary set of tools for
tackling disease, such as the development of biological treatments;

« increased targeting or ‘personalisation’ of medicine linked to the devel opment of
biological therapies;

. convergence of technologies such as drugs and devices (DES are an example),
and blurring of the distinction between techniques traditionaly used for
diagnosis and for delivering treatment will continue; and

. the prospect of significant developmentsin the treatment of the major diseases of
ageing (cancers, diabetes, dementia and arthritis), which are expected to impose
the greatest disease burdens in future (table 1). It is no coincidence that the
majority of new drugs in the pipeline are aimed at these magjor diseases (table 2).

Table 1 Victorian Government estimates of the top 10 disease burdens
Victoria — past and projected
Males Rank Rank Females Rank Rank
2016 1996 2016 1996
Ischaemic heart disease 1 1 Dementia 1 4
Diabetes mellitus 2 5 Ischaemic heart disease 2 1
Prostate cancer 3 8 Breast cancer 3 3
Lung cancer 4 3 Depression 4 5
Dementia 5 11 Lung cancer 5 11
Heroin dependence & poly drug 6 16 Chronic obstructive pulmonary 6 6
use disease
Hearing loss 7 12 Osteoarthritis 7 7
Bowel cancer 8 6 Diabetes mellitus 8 8
Depression 9 7 Stroke 9 2
Stroke 10 2 Bowel cancer 10 10

Examples of some emerging technologies are outlined in box 7. Many of these
technologies have aready started to appear in the marketplace (biological drugs
such as Enbrel for arthritis, robotic surgery for prostate and heart surgery, and
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genetic screening for breast cancer), though are not yet broadly applied. Others,
such as gene therapy and nanomedicine, appear to be somewhat further away from
introduction but, nonetheless, could have far-reaching effects (figure 10). Many of
these tools aim to treat the same diseases — thus, they will compete in the
marketplace and some will supersede others. If they are successful in overcoming
the huge hurdles to get to the marketplace (including, in some cases, complex
ethical issues), some of these technologies could have substantial impacts on the
projected major disease burdens.

Table 2 Pharmaceuticals in the international ‘pipeline’, by condition
November 2004
Condition Clinical trials US FDA Other Total
application
Phase | Phase I Phase Il
Cancer 56 122 62 4 1 245
Arthritis 24 27 17 9 4 81
Cardiovascular 18 35 20 0 2 75
Diabetes 18 20 9 6 3 56
Mental health 9 16 12 6 3 46
Asthma 8 20 4 5 1 38
Injury prevention 1 0 3 0 0 4
Total 134 240 127 30 14 545

Figure 10 Medical advances — what does the future hold?
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However, the broad consensus is that like recent medical advances, they will

increase expenditure rather than reduce it. This is because many new technologies

are likely to:

They are also likely to require development of new skills (such as, robotic surgery)

be expensive to develop, gain approvals for and produce (such as biological

medicines);
be effective in treating diseases that are currently untreatable; and

entail ongoing treatment of chronic conditions for people who will live longer.

and entail changesin the delivery of healthcare and, hence, the workforce structure.

Box 7 Some future advances in medical technology

Rational drug design — computer search techniques could reduce the trial and
error of random search for identifying likely drug candidates.

Imaging and diagnostic advances — will likely expand the range of diseases that
can be detected using imaging techniques. Advances in miniaturisation of imaging
devices could improve portability. There may be a reduced need for surgery to
examine the structure and function of organs.

Minimally invasive surgery, robotics and virtual surgery — particularly for
neurological and coronary procedures.

Genetic testing, gene therapy and pharmacogenomics — testing could allow
identification of genetic susceptibility to diseases and more effective, targeted use of
pharmaceuticals (pharmacogenetics); gene therapy could correct the genetic cause
of the disease rather than treating the symptoms.

New vaccines — could prevent cancers and may also offer less intrusive and costly
ways to treat some cancers by stimulating patients’ own immune systems.

Xenotransplantation and bioengineered organ, joint or tissue replacement —
in theory, xenotransplantation (from non-human species) could provide an
increased supply of organs for transplantation; biomaterials have been used to
improve artificial joints; and there has been progress in creating more complex
organs, such as artificial pancreas and artificial hearts.

Stem cell therapies — could be based on adult or embryonic stem cells and
possibly used to patch damaged hearts, restore pancreatic function in diabetes
patients and to treat patients with Parkinson’s Disease.

Nanotechnologies and nanomedicine — involve the production and application of
materials at an atomic scale. Nanodevices could deliver medicines directly to the
site of the body in need and reduce required dosages.

Information and communications technology — even current ICT could be
applied to improve healthcare administration and delivery, with appropriate system
redesign of management practices.
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There are some forces pulling in the other direction — for example, improved
targeting of treatments (potentially reducing ‘leakage’), and the prospect of
successful prevention of, or cures for, some chronic conditions that currently
involve costly management, could reduce future healthcare spending. Application of
ICT to health systems and healthcare delivery aso has the potential to improve both
productivity and health outcomes (including from improved accessibility) in the
longer term, but initial outlays could be substantial.

8 Summing up ...

Advances in medical technology can bring both large benefits and increased
outlays. Increased spending — by governments, insurers or individuals — is not
necessarily a problem. The critical issue is whether the additional benefits outweigh
the costs.

The weight of evidence suggests that advances in medical technology over the past
ten years, in the aggregate, have increased private and government expenditure,
though other factors such as income, population growth and community
expectations have also been important. In most cases, increased expenditure on
medical technology is reflecting improved treatments resulting in longer and/or
better quality of life for more people. Thistrend islikely to continue.

While the benefits of many advances in medical technology also appear to be large
— especialy given the high value people place on preserving or improving their
health — it is not possible to say precisely what impact advances in medical
technology have had on the overall cost effectiveness of the health system. That
said, advances in medical technology arguably have provided value for money
overal, although the estimated cost effectiveness of individual technologies varies
widely in practice and, in some cases, is unknown.

Evidence that some technologies are not being used as cost effectively as they
might, and alack of any evidence about the cost effectiveness of others, suggest that
there may be room for better targeting of some technologies to improve net socia
benefits.
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... and some future policy challenges

The next decade or so could see the emergence of what can be described as
revolutionary technological advances based largely on knowledge of the human
genome. Many of these are expected to provide significant benefitsto the Australian
community, but at significant cost.

Advances in medical technology, interacting with (and encouraged by) growing
demands for health services driven by an acceleration in the average age of the
population, as well as income growth, strong community expectations that new
technologies should be accessible to all, and medical practitioners’ desire to offer
the best treatment to their patients, will make for a potent mix. This will place
increasing pressures on both the private and public health systems.

These pressures underscore the need for more systematic technology assessment to
facilitate evidence and needs based access. Addressing existing gaps and improving
HTA processes, underpinned by the principle of enhancing overall community
wellbeing, could identify, facilitate access to and use of beneficial technologies,
especialy compared with alternative rationing mechanisms that are not evidence
based. In particular:

. There appears to be scope for a more coordinated and systematic approach to
HTA across the public and private sectors and across levels of government, as
well as more systematic reviews of efficacy and cost effectiveness of new
technologies once they arein use.

. Greater procedural transparency and community involvement in HTA processes
has the potential to foster greater acceptance of technology funding decisions
and to improve those decisions so that they promote community wellbeing.

However, technology is only one input in healthcare and HTA is not a panacea.
Concerns about technology use often reflect broader structural, incentive and
resourcing problems in Australia' s healthcare system. For instance, under a regime
of continued universa access to most healthcare, where incentives to use
technology are divorced from the need to pay for it, advancesin medical technology
will perpetuate tensions between community expectations and demands and
budgetary priorities.

So although better evidence of the relative cost effectiveness of technologies has the
potential to facilitate improved health outcomes by informing purchasing and
funding decisions by governments, hospitals, medical practitioners and individuals,
appropriate use of technology ultimately depends on the incentives facing
consumers, clinicians and those funding purchases of technology, and the
availability of medical professionals and other inputs. If public hospitals, for

OVERVIEW LN



example, are driven by annual budget constraints, they may have little incentive to
purchase more broadly cost-effective technologies that reduce costs elsewhere in
the heath system, and which have long-term pay-offs for the community. If the
supply of medical professionals is constrained, so too will be access to new
technologies.

In the Commission’s view, there is a pressing need to explore the institutional and
incentive structures that will deliver most efficiently what the community considers
is acceptable and appropriate access to new healthcare technol ogy.
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Findings

Chapter 2 The market for medical technology

FINDING 2.1

There are a number of drivers of demand for advances in medical technology. Key
drivers are income growth, community expectations, population ageing, disease
prevalence, the desire of and incentives facing medical practitioners to provide
what they consider to be the best-available treatments, combined with limited
consumer price signals.

The use of medical technology will reflect both the demand for and supply of
medical technology, including the impact of constraints imposed by regulations and
rationing mechanisms, such as budget constraints and waiting periods and any
restrictions on the availability of skilled labour and other complementary inputs.

FINDING 2.2

The supply of medical technology does not take place in a vacuum. As in any
commercial market, private R&D medical technology investment undertaken by
‘for-profit’ organisations largely responds to potential demand and profit
expectations and is influenced by funding and insurance arrangements and
regulation.

Advances in medical technology increasingly are being aimed at diseases of ageing
(for example, cancers, dementia, arthritis) and diseases associated with lifestyle
(for example, obesity-related diseases such as cardiovascular illnesses and
diabetes).

Chapter 3 Aggregate impact of medical technology on expenditure

FINDING 3.1

The Commission’s modelling provides support for the proposition that advances in
medical technology have been a major driver of the growth in real healthcare
expenditure over the past ten years. Advances in technology are estimated to have
contributed about one-third of the average annual growth in real health expenditure

FINDINGS Lv



over the period. Other important contributors to the increase in health expenditure
include population and income growth and, to a lesser extent, past ageing of the
population and rising private health insurance coverage.

Chapter 4 Individual technology expenditure impacts

FINDING 4.1

Technological advances have played an important role in increasing expenditure on
pharmaceuticals and inpatient care:

. [For pharmaceuticals, direct expenditure has increased due to the higher unit
cost of new drugs and increases in the number of patients treated.

. For inpatient care, expenditure growth has been driven by increases in the
average cost of treatment fuelled in part by the adoption of expensive new
technologies.

« New technologies have had offsetting effects on hospital separations:

- for some diseases, improved pharmaceuticals have reduced the need for
hospitalisation; and

- less invasive and more effective procedures and improved anaesthetics have
led to increased separations for some conditions, but have also reduced the
length of hospital stays.

FINDING 4.2

Analysis of the expenditure impacts of some of the major advances in medical
technology over the past decade suggests that most have increased net health
expenditure:

. For some, the expenditure impact has been unambiguous because they have
higher unit costs; complement or add to the existing mix of technologies; or treat
an entirely new disease.

. Others have reduced unit treatment costs or have generated offsetting savings
elsewhere in the health system, but have often facilitated significant increasesin
the volume of treatment.

FINDING 4.3
The division of funding responsibilities in the health sector influences expenditure
on new technologies:

« The technology choices of individual public agencies and institutions are often
constrained by short-term budget caps. Hence, they have little incentive or
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ability to take into account the impacts of their treatment choices on either their
own future spending or on consequent expenditure in other parts of the health
system.

. This creates a bias toward technologies that produce short-term cost savings in
particular parts of the health system, possibly at the expense of technologies that
are more cost effective but have higher upfront costs.

FINDING 4.4

Increases in the proportion of patients using private hospitals (reflecting in part
increased private health insurance coverage), combined with regulatory restrictions
on gap payments for prostheses, have increased spending on medical technologies
by inducing faster diffusion of more advanced and expensive technologies and
apparently higher unit prices in the private sector. Diffusion in the private sector
appearsto place pressure on public hospitals to adopt the technology.

Chapter 5 Benefits of advances in medical technology

FINDING 5.1

Although it is not possible to quantify and attribute benefits in overall terms, the
available evidence suggests that specific advances in medical technology have
delivered substantial benefits across a range of areas in the past decade. They
appear to have contributed to improved health status, observed increases in
longevity and improved wellbeing.

Chapter 6 Distribution of the benefits of new medical technology

FINDING 6.1

The Commission found evidence that rates of use of some medical technologies
were lower for Australians living in more socioeconomically disadvantaged areas
(particularly the elderly in these areas), those residing in rural and remote areas,
males, and Indigenous people. The reasons for this are complex and relate to both
the demand for and supply of technology and healthcare more generally. Unequal
use may be accentuated, at least initially, as new higher-cost technologies are
introduced.
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Chapter 7 Cost effectiveness of advances in medical technology

FINDING 7.1

While it is not possible to establish with precision the overall net benefits of new
technologies or their net impact on the overall cost effectiveness of the healthcare
system, arguably they have provided value for money, particularly given the high
value people place on maintaining good health.

But the cost effectiveness of particular technologies varies widely and is highly
sensitive to use of the technology — some technologies range from being highly cost
effective for some patient groups but not for others compared with available
alternative therapies. The cost effectiveness of some technologiesin usein Australia
is unknown. Evidence suggests that there may be scope to improve net social
benefits from advances in medical technology through better targeting of those
technologies.

Chapter 8 Health technology assessment in Australia: an overview

FINDING 8.1

Existing horizon scanning units in Australia —in contrast to practices in a number
of overseas countries — do not cover new and emerging pharmaceuticals (including
drugs, vaccines and blood products).

FINDING 8.2

Australia’s health technology assessment (HTA) effort is fragmented along
jurisdictional (national and State/Territory) and sectoral (public and private) lines.
Complexity and duplication also reflects ad hoc development of HTA in reaction to
technological advances and the budgetary pressures they have brought. This has
led to apparently inefficient duplication of HTA effort and fragmented diffusion of
knowledge and experience, creating unnecessary additional costs and delays.

While recognising the need for some flexibility in the application of HTA at the
Sate/Territory and individual institutional level, there is potential for a more
coordinated approach to assessing and sharing information about new
technologies. A system-wide review looking at overlaps and opportunities for
greater efficiency would seem to have merit. There would appear to be significant
benefits available from adopting an over-arching framework for coordinating HTA
activities at a national level.
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FINDING 8.3

Where HTA is undertaken by organisations that also have expenditure
responsibilities, this may lead to tensions between different objectives. that is,
between facilitating optimal use of medical technology and controlling health
expenditure.

FINDING 8.4

The level of information disclosure by the Therapeutic Goods Administration (TGA)
and the Pharmaceutical Benefits Advisory Committee (PBAC) regarding drug
evaluations generally has been poor compared with some processes overseas and
accepted good regulatory practice. Improved disclosure by PBAC is expected to
result from new arrangements under the Australia—United States Free Trade
Agreement.

While MSAC is somewhat more transparent than PBAC, MSAC tends to disclose
information only when the assessment process has been compl eted.

FINDING 8.5

A stated intent of restrictions on Pharmaceutical Benefits Scheme (PBS)-listed items
is to improve cost effectiveness based on clinical grounds. However, as the
deliberations of PBAC are not public, it is difficult to determine whether it has
Imposed restrictions on certain drugs purely for fiscal reasons.

FINDING 8.6

Unlike some overseas HTA processes, Australian drug approval processes —
including the Australian Drug Evaluation Committee (ADEC) and PBAC —
currently provide little opportunity for consultation with patient groups or the
general public. ADEC also lacks a consumer representative.

The Medical Services Advisory Committee (MSAC) assessment process, like the
PBAC process, allows little opportunity for consultation with patient groups or the
general public.

FINDING 8.7

As different HTA agencies and committees examine particular types of medical
technology, conducting effective HTA of combined technologies (such as new
drug/device combinations and targeted therapies combining diagnosis and
treatment) can pose challenges and lead to delays. With greater technology
convergence expected in future, coordination difficulties and delays are likely to be
magnified.
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FINDING 8.8

There appears to be no systematic national process for the development of clinical
practice guidelines linked to HTA processes and cost-effecti veness assessment.

Chapter 9 Health technology assessment: pharmaceuticals

FINDING 9.1

PBAC does not assess all medicines used in hospital settings for clinical and cost
effectiveness. This hasled to duplication of HTA effort across and within Sates.

FINDING 9.2

While validation of surrogate indicators is clearly important, it can add to the costs
and duration of the HTA process with the potential to delay the introduction of
some beneficial drugs. Where drugs hold significant promise of being cost effective,
they could be listed on the PBS on the condition that special post-market monitoring
of cost effectiveness be undertaken over a defined period.

FINDING 9.3

The extent to which PBAC takes into account potential indirect benefits of
medicines, such as hospital or aged care cost savings or the ability of patients to
return to work, is unclear. While a lack of hard and relevant data and
methodological issues complicate measurement of these impacts, discounting them
on the grounds that unrealised savings should not be counted (because freed up
hospital beds are used for other patients), or that any individual can be withdrawn
from and replaced in the workfor ce without cost, is misconceived.

FINDING 9.4

Where the choice of discount rate heavily influences the results of an economic
evaluation, there is a strong argument (accepted in several other countries) for
considering sensitivity analysis using a range of discount rates. This analysis would
be in addition to the base case using the discount rate recommended by PBAC.

FINDING 9.5

Although mutual recognition has the potential to fast-track drug approval by the
TGA, there has been limited use of these processes. While transferring
pharmacoeconomic evaluations across countries is likely to be difficult, there are
strategies available to facilitate the transfer of clinical evidence.
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The appropriate use of overseas clinical studies potentially could generate resource
savings and accelerate the preparation of submissionsto the TGA and PBAC.

FINDING 9.6

The use of a fixed dollar threshold that is not periodically adjusted for the effects of
inflation, is likely to see a greater number of drugs being considered by Cabinet,
possibly creating delays in the PBS-listing process and limiting transparency of
decision making.

FINDING 9.7

A major risk with governments at times bypassing existing HTA processes is that it
may lead to a proliferation of different programs which could result in funding
inconsistencies, additional administrative costs, and limit transparency of decision
making.

FINDING 9.8

Once pharmaceuticals are listed on the PBS, there appears to be no systematic
process for monitoring and re-assessing their clinical and cost effectiveness by
PBAC. This represents an opportunity for improving existing processes.

Chapter 10 Health technology assessment: procedures, devices & ICT

FINDING 10.1

Some new medical technologies deemed to fit under existing Medicare Benefits
Schedule (MBS) codes may not have been assessed or have been assessed only after
significant diffusion has occurred.

FINDING 10.2

The use of formal economic evaluation, such as cost-effectiveness analysis, is
hampered by the generally weaker clinical evidence base that exists for medical
procedures and devices, compared with that for pharmaceuticals. MSAC may
commission further work in order to assess new technologies more fully.

FINDING 10.3

The MSAC assessment process appear s lengthy, taking 13-15 months on average to
complete evaluations. This may reflect the fact that MSAC assesses the safety as
well as cost effectiveness of new medical procedures and some devices, and that it
may need to commission further analysis if applications do not provide sufficient
information.
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FINDING 10.4

An overseas economic assessment of medical procedures is unlikely to obviate the
need for an economic evaluation that incorporates Australian factors and
conditions. That said, it may be possible to use overseas clinical studies and
experience — with appropriate adjustments — as a basis for preparing Australian
economic evaluations.

FINDING 10.5

Prior to the introduction of the Prostheses Act, medical devices and prostheses were
subject to little, if any, assessment or re-assessment of their clinical or cost
effectiveness.

Unlike PBAC and MSAC, a major focus of the new Prostheses and Devices
Committee will be relative clinical efficacy rather than cost effectiveness. There
appears to be greater scope for prostheses and devices to be assessed for cost
effectiveness, bearing in mind that evaluation methods may need to differ from those
applying to pharmaceuticals and medical procedures.

FINDING 10.6

Despite significant investment in health information and communications
technology (ICT) projects at the Sate/Territory and national levels, and the
potentially substantial benefits that appropriate use of ICT offers, these activities
largely have been uncoordinated — for example, as evidenced by major
interoperability problems between different sectors of healthcare. Moreover, the
level and quality of project evaluation generally have been poor. ICT in healthcare
represents a significant opportunity but also a significant challenge. It is far from
clear that current and past approaches will ensure a good return for the substantial
investments being made.

FINDING 10.7

Once listed on the MBS medical procedures are not subject to systematic re-
assessment of their clinical or cost effectiveness. While MSAC can undertake such
re-assessments, its ability to do so is limited by its resources and by the types of
referenceit receives.

Appropriate monitoring and review processes could help to improve the overall cost
effectiveness of medical technologies on the MBS and Prostheses Schedule. Such
processes could facilitate the conditional introduction of new procedures and
devices where evidence of cost effectiveness only becomes available over time.
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Chapter 11 Future advances in medical technology

FINDING 11.1

New medical technologies in the pipeline have the potential to revolutionise the
practice of medicine over the next 10to 20 years. Sgnificant benefits to the
community could be delivered through the development of biological and targeted
treatments, convergence of different types of technologies and application of new
technologies to treat chronic diseases.

FINDING 11.2

New medical technologies in the pipeline are likely to have high unit costs and
potentially wide application. When combined with significant demand pressures
arising from higher incomes, an ageing population and increasing community
expectations, these technologies have the potential to significantly increase health
expenditure by governments, insurers and the wider community.

FINDING 11.3

ICT developments have significant capacity to improve health outcomes in their
own right, or by providing architecture for the development and diffusion of other
medical technologies and more efficient and safer delivery of health services
through greater connectivity. Realising this potential will require better upfront
assessment, planning, coordination and more investment.
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1

1.1

| ntroduction

About this study

The Australian Government commissioned the Productivity Commission to
undertake a research study detailing the impact of advances in medical technology
on public and private healthcare expenditure, and the associated costs and benefits
for the Australian community. The study was designed to:

... assist governments and other health sector stakeholders by improving the level of

understanding about the relationship between advances in medical technology, health
outcomes and health expenditures. (Cameron 2004)

The Commission was required to report within 12 months of receipt of the terms of
reference, that is, by 31 August 2005.

Specifically, the Commission was asked to:

Identify the key drivers of medical technology demand.

Identify the net impact of advances in medical technology on healthcare
expenditure over the past ten years.

As far as practicable, identify the likely impact of advances in medical technology
on healthcare expenditure over the next five to ten years, and identify the areas of
significant potential growth.

Identify existing mechanisms and processes for ensuring cost-effectiveness in the
use of medical technology, and any gaps in these processes.

Examine the impact of changes in medical technology on the distribution of costs
and financial incentives across different parts of the health system, including
whether advances in one technology arearesult in reduced costs in others.

Investigate the net impact of advances in overall and individual health technologies
on:

- economic, socia and health outcomes, including exploring which demographic
groups are benefiting from advances in health technology; and

- theoverall cost effectiveness of healthcare delivery.

In examining these matters, the Commission was to have regard to:

recent substantive studies undertaken € sewhere;
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« international experience in ensuring cost effectiveness of health care;

« the established economic, social, health and environmental objectives of the
Government; and

« community expectations of appropriate healthcare provision.

The terms of reference are reprinted in full at the beginning of this report.

1.2 Background to the study

Recent years have brought major advances in medical technology in screening and
diagnostics, in preventative medicines such as cholesterol and hypertension
reducing drugs, and in new procedures and devices such as coronary stents,
minimally-invasive surgical procedures and hip and knee replacement.

At the same time, real expenditure on health has risen significantly — by around
50 per cent between 1992-93 and 2002-03 on a per capitabasis (figure 1.1).

Figure 1.1  Real health expenditure per capita, 1992-93 to 2002-03
2002-03 prices

3750 -
3500 -
3250 +
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2750 -
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1750 +

Health expenditure per capita ($)

1500

1992-93 1993-94 1994-95 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 2002-03

Data sources: ABS (2004b, 2004c); AIHW (2004d).

Health expenditure expressed as a proportion of Gross Domestic Product (GDP)
reached 9.5 per cent in 2002, compared with 8.2 per cent in 1992. This is somewhat
higher than the average for industrialised countries — the OECD average in 2002
was 8.4 per cent — and has risen faster than in most other countries (table 1.1).
Growth in expenditure on pharmaceuticals in Australia has been particularly
pronounced — by rising by around 9 per cent per year in real terms over the last
decade (see chapter 4, figure 4.1).
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Table 1.1 Health expenditure in selected OECD countries
Share of GDP

Country 1992 2002 1992-2002

% GDP % GDP % change
Australia 8.2 9.5 15.9
Canada 10.0 9.6 -4.0
Finland 9.1 7.3 -19.8
France 9.0 9.7 7.8
Germany 9.9 10.9 10.1
Ireland 7.1 7.3 2.8
Italy 8.4 8.5 1.2
Japan 6.2 7.8 25.8
Netherlands 8.4 9.1 8.3
New Zealand 7.5 8.5 13.3
Norway 8.2 8.7 6.1
Sweden 8.3 9.2 10.8
Switzerland 9.3 11.2 20.4
United Kingdom 6.9 7.7 11.6
United States 13.0 14.6 12.3
OECD average 7.7 84 9.1

Source: AIHW (2004d).

There are concerns that these trends will continue, even accelerate, especially with
ageing of the population and emerging advances in medical technology. The study
of genomics is one such area that is likely to provide a new set of tools and
approaches for tackling disease, such as the development of ‘biological’ medicines
and treatments such as gene and stem cell therapies.

Advances in medical technology are frequently cited as a mgjor, if not the major,
cause of increased heath expenditures and consequent pressure on government
budgets. For example, the Intergenerational Report 2002-03 concluded that growth
attributable to non-demographic factors had been the key driver of real health
spending by governments over the past decade, with technological change
accounting for a significant proportion of this. Moreover, it was observed that:
‘non-demographic factors (such as listing new medications on the Pharmaceutical
Benefits Scheme (PBS) and greater use of diagnostic procedures) are likely to
generate the greatest cost pressure in the future’ (CoA 2002, p. 35).

The Commission’s study into the economic implications of an ageing population
likewise projects that non-demographic factors, and technological advances in
particular, together with population ageing, will continue to drive increased
government health expenditure (box 1.1).
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Box 1.1 Productivity Commission study into the economic
implications of an ageing Australia

The study projects that government health expenditure as a proportion of GDP will
increase from 5.7 per cent in 2002-03 to 10.3 per cent by 2044-45, based on the
assumption that future expenditure will be conditioned by past trends and patterns.

Pharmaceutical expenditure is projected to increase by the largest relative amount,
with the contribution of hospital expenditure expected to fall slightly. Other expenditure
components are expected to maintain broadly stable shares of expenditure.

Anticipated ageing of the population is expected to increase projected government
health spending by 25 per cent by 2044-45.

Source: PC (2005a).

Of course, even if advances in medical technology drive increased heathcare
expenditure, the question then is whether the benefits outweigh the costs. Generally
speaking, in competitive markets and in the absence of significant ‘spillover’ effects
which indirectly affect others not party to the transaction, increased expenditure on
technological advances can be presumed to deliver net private and social benefits.
This is because consumers are assumed to know what is good for them. As a
genera rule, they buy goods and services only when the benefits outweigh, or at
least equal, the costs incurred. In other words, consumers make purchases when
they consider that they are obtaining ‘value for money’.

The market for healthcare is different. As discussed below, the direct purchase of
healthcare in Australia is often undertaken by third parties (governments, hospitals
and private insurers) rather than consumers of services. In addition, there are
significant information asymmetries in the provision of healthcare. For this reason,
patients typically rely on the knowledge and expertise of medical professionals.
Even medical professionals may lack adequate information about the effectiveness
of new technologies. This combination of a lack of information and the fact that
patients generally do not pay directly for the full cost of the health services they
consume, means that they have little ability or incentive to weigh the costs of
advances in medical technology against the benefits.

In the absence of normal market ‘tests’ to ensure vaue for money, other allocation
or rationing mechanisms will come into play, either by default or design.
Governments and other providers may simply ration access to healthcare through a
combination of budget constraints and ‘queuing’. Alternatively, they may facilitate
evidence-based prioritised treatment by assessing clinical and/or cost effectiveness
of technologies to promote ‘value for money’.
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Against this background, this study is asked to shed some light on the questions of
whether medical technology has delivered value for money in Australia and whether
its use could be improved upon. How medical technology interacts with the
Australian healthcare system is described briefly in the next section.

1.3 Medical technology and the Australian healthcare
system

Decisions to use advances in medical technology are often divorced from the need
to pay for it. Although direct out-of-pocket payments by individuals at the point of
service delivery have increased as a proportion of total health spending, they still
account for only around one-fifth of the total. (Of course, the community ultimately
pays for all healthcare through genera taxation, the Medicare levy, private health
insurance premiums and compulsory third-party motor vehicle insurance
premiums.)

Responsibility for funding the remaining 80 per cent of healthcare expenditure,
including spending on medical technologies, is spread across different levels of
government and private and public institutions:

« The Austraian Government funds around 46 per cent of al heathcare
expenditure. It directly subsidises access to both pharmaceuticals through the
PBS and medical services (including procedures, diagnostics and pathology)
through the Medicare Benefits Scheme (MBS). It also directly funds some high-
cost drugs and other technologies for use in public hospitals. In addition, it
provides funds to State and Territory Governments for the provision of public
hospital services and provides a rebate equal to 30 per cent of private health
insurance premiums.

. State and Territory Governments fund about 22 per cent of healthcare spending
and are primarily responsible for providing public hospital services. Public
hospitals provide free access to medical technologies such as surgical procedures
and medical devices and prostheses.

. Private health insurers reimburse most hospital expenses (including the costs of
prostheses and medical devices) for privately-insured patients in both private and
public hospitals as well as the costs of some ancillary services. Overall, private
health insurers fund almost 10 per cent of total health spending.

. Workers compensation and compulsory motor vehicle third party insurers
account for about 5 per cent of health spending.

Decisions to use particular medica technologies typically are made by individual
medical practitioners, often in conjunction with their patients. Although their
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decisions are not usually constrained by the patient’s ability to pay, access to
technologies (especialy subsidised technology) is influenced by a range of
regulatory requirements, guidelines and budgetary constraints:

« Pharmaceuticals are listed on the PBS only after assessment of their cost
effectiveness. Increasingly, access to subsidised medicines under the PBS is
restricted to certain conditions or disease indications. In some cases, the
aggregate subsidy level is limited by price~volume agreements with
manufacturers or made conditional on achievement of agreed performance
targets.

« Prior to their listing for reimbursement on the MBS, the cost effectiveness of
new medical procedures is assessed by the Medical Services Advisory
Committee (MSAC).

« Public hospitals influence clinician decisions particularly in regard to their
treatment of public patients by restricting the availability of some technologies.
In some cases, simple budget constraints apply and access is rationed by waiting;
in others, access may be prioritised and guided by technology assessment
undertaken within the hospital or at a State/Territory or national level.

Out-of-pocket expenses paid directly by consumers include co-payments for
medicines. Users of prescription medicine who do not qualify for a concession or
who do not meet safety net thresholds, pay a co-payment of up to $28.60 per script.
Concession card holders pay $4.60 per script.l Patients are also required to
contribute to the cost of medical services where the fee charged by the doctor
exceeds the level reimbursed by government. Other major categories of out-of-
pocket expense include purchases of dental services, over-the-counter medicines
such as painkillers and antihistamines, complementary medicines, and prostheses
and appliances such as spectacles, hearing aids, and walking frames and sticks.
While part of the cost of some of these items may be covered by private health
insurance, privately-insured patients may be required to pay a ‘gap’ for these and
other insured services such as hospital treatment.

The contribution of direct, out-of-pocket expenditure to total health spending
increased from about one-sixth in 1992-93 to one-fifth in 2002-03, with annual
average real growth of around 5 per cent per year over this period. More recently,
annual average growth has reached around 8 per cent, largely reflecting increased
spending on pharmaceuticals (including co-payments for PBS-listed items), denta
services and aids and appliances.

1 Co-payments were increased to these levels on 1 January 2005. In addition, concession and non-
concession patients may be required to pay a ‘brand premium’ if a less expensive generic drug
is available but not dispensed.
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1.4 Scope of the study

The terms of reference for this study are wide-ranging. In contrast to both the
Intergenerational Report (CoA 2002) and the Commission’s study into the
economic implications of ageing (PC 2005a), which focussed on impacts on
government spending, this study is required to consider past and potentia future
expenditure impacts of medical technologies for both the government and private
sectors, and also to assess the benefits of these technologies. In addition, the
Commission is asked to identify processes for assessing advances in technology and
any gaps in these processes. In short, the study is intended to help inform whether
medical technology is being used in a way, and to an extent, that delivers the
maximum net benefits to the community.

Defining advances in medical technology

The terms of reference define medical technology broadly to include physica
equipment, instruments, pharmaceuticals, clinical procedures, knowledge and
support systems within which healthcare is provided. This definition allows the
Commission to explore a variety of direct and indirect impacts of advances in
medical technology and, consequently, a range of technology assessment processes.
That said, the breadth of the definition poses challenges. For example, the impact of
advances in knowledgeis virtually impossible to capture.

The Commission aso has interpreted this definition to encompass genera
technologies that are applied in the health industry (such as information and
communications technologies), as well as technologies developed specificaly for
applications in the healthcare sector.

Advances or innovations in medical technology are understood to encompass
innovations in products (for example, new or improved pharmaceuticals) and
processes (for example, new or improved surgical procedures or patient
management systems).

Time horizon

The Commission was asked to identify net expenditure impacts of medical
technology over the past ten years and likely future impacts over the next ten years.
Because many heralded advances in medical technology are in the early
development stage (for example, gene therapy and some nanotechnologies) and are
unlikely to have significant clinical impact within a ten-year timeframe, the
Commission has attempted to ook beyond the next ten years in those cases where
relevant information is available.

INTRODUCTION 7



The market for medical technology

The terms of reference ask the Commission to identify key drivers of demand for
medical technology. The Commission has also considered key drivers of supply, as
well as regulatory and institutional arrangements, to build a more complete picture
of the dynamics of the market for medical technology.

1.5 Conduct of the study

In accordance with its operating principles (box 1.2), the Commission encouraged
and sought public participation in this study. Soon after receipt of the terms of
reference, advertisements were placed in national newspapers and The Medical
Journal of Australia. The first circular was sent to aimost 600 individuals and
organisations considered likely to have an interest in the study. An issues paper was
released in early September 2004 to assist participants to prepare their initial
submissions.

Box 1.2 Productivity Commission: operating principles

In undertaking its work, the Commission follows three fundamental operating
principles:

« the provision of independent analysis and advice;

« the use of processes that are open and public; and

« to have over-arching concern for the community as a whole, rather than just the
interests of any particular industry or group.

In conducting its commissioned work, the Commission facilitates transparency and
consultation by seeking submissions from interested parties and by releasing draft
reports to facilitate further comment and debate. Broad policy guidelines outlining how
the Commission is to undertake its functions are contained in the Commission’s
founding legislation, the Productivity Commission Act 1998 (Cwilth).

The Commission has held informal discussions with around 60 organisations
including pharmaceutical and medical device manufacturers, medical research
organisations, medical practitioners, health technology assessment (HTA) agencies,
private health insurers, government agencies and departments, and health consumer
organisations, to seek information and to canvass a wide range of views. Forty-one
submissions were received in response to the issues paper. Another 21 submissions
were received in response to the progress report, released in mid-April 2005. A
roundtable (comprising 15 organisations including the Australian and some State
governments, industry, clinicians, HTA agencies and healthcare consumer bodies)
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was held in Melbourne on 8 July 2005 to discuss future technologica advances and
the implications of these for HTA.

Details of individuals and organisations visited, roundtable attendees and
submissions recelved are provided in appendix A. All non-confidential parts of
submissions are available on the Internet, at Commission and State libraries, and
from Photobition Digital Imaging Centre.
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1.6 Report structure

Thisreport is structured as follows:

« The market for medical technology in Australia is described in chapter 2,
including an analysis of the key drivers of demand for and supply of medical
technology and the impact of regulatory and institutional arrangements on the
use of that technology.

. The net expenditure impacts of advances in medical technology over the past ten
years are examined in chapter 3, using econometric modelling techniques to
guantify the aggregate impact of medical technology. Chapter 4 considers the
expenditure impact of maor categories of technology and various individual
technological advances.
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. The benefits of advances in medical technologies are explored in chapter 5,
including a brief discussion of methodological issues in measuring benefits.

. Distribution of access to, and the benefits from, advances in medical technology
are examined in chapter 6.

. The impact of medica technologies on the cost effectiveness of healthcare
delivery is examined in chapter 7.

« Chapters 8, 9 and 10 explore HTA processes in Australia and identify potential
gaps, with reference to overseas experience where relevant.

. Potentia future technologies and their potential costs and benefits are canvassed
in chapter 11.

. Conclusions and future policy challenges are presented in chapter 12.

Appendix B explores issues in evaluating benefits of medica technology.
Appendix C summarises some overseas HTA arrangements.

Appendixes D to M bring together case studies of some advances in medical
technologies, namely statins, selective serotonin reuptake inhibitors, artificial hip
and knee joints, drug eluting stents, prostate specific antigen testing, Herceptin,
genetic testing for breast cancer, information and communications technology and
phacoemulsification and intraocular lenses for cataract surgery.

Four technical papers are available on the CD and from the Commission’ s website:

. Technical paper 1 provides additional details of the quantitative analysis
estimating the aggregate impact of technology on past health expenditure.

« Technical paper 2 presents details of estimates of the net expenditure impacts of
selected individual technologies summarised in chapter 4.

. Cadculations and assumptions underlying the illustrative examples of
expenditure impacts of four possible future technologies (chapter 11) are
presented in technical paper 3.

« Unpublished data relevant to chapter 6 and appendixes E and M are presented in
technical paper 4.
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2 Themarket for medical technology

The terms of reference require the Commission to identify the key drivers of
demand for medical technology. This chapter takes a somewhat broader
perspective, discussing the demand for health services more generaly, and demand
and supply factors driving the use of advances in medical technology, as well as
budgetary, regulatory and other external influences. The interaction of all these
factors ultimately drives consumption of, and expenditure on, medical technology.
Analysis of the drivers of demand for, and diffusion of advances in, medical
technology also provides some insights into whether those advances are being used
appropriately. Quantitative estimates of the impact of key demand and supply
drivers on total health expenditure are presented in chapter 3.

2.1 Key demand drivers

People value good health and, consequently, health services that promote it. In turn,
health services embody the intermediate input ‘medical technology’. Decisions to
use a particular technology (once it becomes available) typically will be driven by
medical practitioners, albeit increasingly influenced by the incentive structures and
constraints imposed by the health system. Patients also have a role to play in the
choice of technology. Accordingly, the demand for medical technologies is a
‘derived’ demand, driven both by the fina demand for good health and health
services by consumers and by the input decisions of doctors in conjunction with
patients, all in the context of the institutional and regulatory environment.

Consumer demand for health services

The drivers of demand for any good or service are income, prices and other factors
referred to as ‘tastes or ‘preferences . In the case of the demand for health services,
the latter catch-all category incorporates several factors, including the prevalence of
disease and consumer expectations. Among other things, the prevalence of disease
is a function of lifestyle and ageing. Demand for health services, and indirectly
technology, is also affected by changes in expectations about levels and availability
of treatment (for example, for the elderly) and changes in perceptions of what is
‘illness’ and ‘wellness'.
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Income

It is generally accepted, and observed that, all else given, as incomes grow, people
consume more, and better quality, health services. This relationship is evident over
time and across countries. Intuitively, this makes sense because good health is pre-
requisite to the improved quality of life and additional leisure and/or consumption
made possible by increased income.

The Department of Health and Ageing (DoHA) suggested that the rapid growth of
out-of-pocket expenses (health services paid directly by consumers) demonstrated
that health expenditure rose more than proportionately with income. It commented:

The fastest real growth within the non-government area in the last ten years was
pharmaceuticals. More than three-quarters of the out-of-pocket expenditure on
pharmaceuticals is on non-prescription medicines and alternative therapies.
(sub. 34, p. 4)

While some growth in out-of-pocket expenses could reflect a change in subsidy
arrangements (for example, de-listing of some medicines or increased co-
payments), or a change in tastes away from traditional ‘Western' medicine rather
than income effects, strong spending growth is evident for largely unsubsidised
medical services such aslaser eye surgery and cosmetic surgery, dental services and
aids and appliances (for example, spectacles).

The precise impact of changes in income on the demand for health services — the
income elasticity — is difficult to measure. As discussed in chapter 3 and technical
paper 1, the various techniques used to measure the linkage at the aggregate level,
produce estimates ranging from 1.0 to 1.6 (for example, Newhouse 1977 and Parkin
et al. 1987). In other words, a 1.0 per cent increase in income leads to an increase in
the demand for health services and, assuming all else given, an increase in total
health expenditure, of between 1.0 per cent and 1.6 per cent. However, isolating the
effects of higher income on health spending from other factors, including the impact
of new technologies, is a difficult exercise. Some have suggested that an inability to
unravel the interaction of demand and supply factors may tend to inflate these
estimates (chapter 3).

On the other hand, some estimates of the income elasticity for individuals are aslow
as 0.2 (Manning et al. 1987). Estimates of income elasticities at an individual level
may be low because health services are funded substantially by insurance or taxes.
This suggests that an individual’s budget constraint is unlikely to be the relevant
constraint when measuring the aggregate relationship between income and the
demand for health services.
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The Commission has assumed a range of income elasticities (0.2, 0.6 and 1) in its
residual analysis of the impact of technology on health spending (chapter 3), with
the impact of income growth on spending increasing in line with the assumed
elasticity — accounting for roughly 10 per cent, 30 per cent and 50 per cent of the
real increase in health spending between 1992-93 and 2002-03 respectively.

Consumer prices, subsidies and private insurance

The demand for virtually all goods and services is inversely related to their price
relative to other goods and services. Health services are no exception. It follows that
because consumer prices for many heath services are heavily subsidised, the
quantity of health services demanded is higher than if consumers had to pay prices
reflecting full costs of supply. This section discusses changes in co-payment,
subsidy and private insurance arrangements, which may have affected prices and
consumer demand for health services (and the technologies they embody).

Arguably, however, the greatest impact on demand has not come from changes in
subsidy arrangements, but rather from the interaction of the availability of new
technologies that expand the range of, or intensify treatments, and existing subsidy
arrangements that potentially extend access to these new technologies at zero or
negligible explicit prices. The extent to which this increased demand tranglates into
increased consumption and expenditure depends on the effect of any externally-
imposed rationing mechanisms.

Government subsidies

The Australian and State and Territory Governments are responsible for funding
approximately 68 per cent of total healthcare expenditure, using funds raised from
taxes and levies (figure 2.1). Subsidisation allows access to healthcare on the basis
of need rather than capacity to pay — in effect, health risks are spread across the
community.

While affordable and needs-based access to healthcare has many desirable features,
individuals have an incentive to demand new technologies regardiess of their cost
because, from their private perspective, healthcare is a free, or relatively cheap,
good. So long as technologies deliver some positive private benefits, they will be
demanded.

This incentive structure has profound implications when new, inherently more
costly technologies and treatments become available, particularly where these
technologies facilitate an expansion in the range of treatable conditions, indications
or age groups. In the context of subsidised access to health care, the introduction of
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new technologies that expand the scope for treatment is equivalent in the
consumer’s eyes to reducing prices from prohibitive to negligible levels. Either al
the increased demands must be met, generating significantly increased healthcare
expenditure, or rationing mechanisms inevitably must come into play.

Figure 2.1  Total health expenditure by source, 2002-03a.b.c

Non-government sector
32%

Australian Government
46%

State & local
Governments
22%

a Expenditure by the Australian Government and the non-government sector has been adjusted for tax
expenditures. b ‘Non-government sector’ includes expenditures by individuals, health insurance funds,
workers compensation and compulsory motor vehicle third-party insurers. ¢ Total health expenditure also
includes expenditure on nursing homes and patient transport services.

Data source: AIHW (2004d).

The dilemma is noted by the Australian Health Workforce Advisory Committee
(AHWAC), the Australian Medical Workforce Advisory Committee (AMWAC)
and the Australian Health Workforce Officials Committee (AHWOC):

A system where the full resource costs of treatment are generally not borne privately
tends to result in an increase in private demand over what would otherwise occur. To
what extent this is translated into additional public funding is a matter of continuing
debate. (2004, p. 37)

Co-payments (discussed below) are a form of limited price signalling which may
reduce demand for some technologies and services such as pharmaceuticals and
medical services. However, for many services, non-price rationing mechanisms are
used. For example:

. public hospitals generally impose waiting periods combined with prioritisation
of treatment based on assessed clinical urgency;

. the Australian Government increasingly has attempted to contain its expenditure
on new pharmaceuticals by restricting subsidised access to certain indications or
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according to disease severity, or by limiting the aggregate subsidy amount for a
new drug via price-volume agreements with manufacturers (chapter 8); and

. the Australian Government also limits access to subsidised magnetic resonance
imaging (MRI) and some other diagnostic services.

Mechanisms for rationing subsidised access to new technologies are discussed in
more detail below and in chapters 4, 8, 9 and 10.

Co-payments and out-of-pocket expenses

About 20 per cent of total health expenditure is out-of-pocket — that is, direct
payments by consumers at the point of service delivery.l Major components
include: expenditure on prescription medicines (co-payments) and non-prescription
medicines (including vitamins and complementary medicines); gap payments for
medical services (for example, for visits to general practitioners (GPs) and some
diagnostic services), gaps paid by privately-insured patients for private hospital and
ancillary services, as well as payments for unsubsidised services (such as laser eye
surgery and cosmetic surgery); and purchases of dental services and (non-
implantable) aids and appliances, such as spectacles, external hearing aids and
walking aids (figure 2.2).

Out-of -pocket expenditure will be sensitive to price changes or, in the case of co-
payments, to the level of co-payment. Just how sensitive is difficult to say.
Estimates of price elasticities with respect to increases in co-payments for
prescription pharmaceuticals are generally ‘inelastic’ and in the range 0.1 to 0.3 (for
example, McManus et al. 1996), suggesting that consumers regard prescription
drugs as largely non-discretionary. Consumer behaviour may also be affected by the
existence of safety nets which reduce co-payments to the concession level (currently
$4.60 per script) once an annual spending threshold is reached. If consumers expect
that they will reach this threshold, an increase in co-payments may have little
impact on their demand for prescription medicines. Overall, the implication is that
to the extent higher drug prices feed through to higher co-payments, they will
induce a less than proportional reduction in the quantity demanded. In other words,
there will be some induced dampening of demand amongst those required to pay a
co-payment, but not by enough to prevent anet increase in total expenditure.

1 Under this definition, out-of-pocket expenses exclude health insurance premiums and
hypothecated levies.

THE MARKET FOR 15
MEDICAL
TECHNOLOGY



Figure 2.2  Health expenditure by individuals, in current prices, by area of
expenditure, 2002-032

Public hospitals 2.6% Private hospitals 2.5%

High-level residential care
5.8%
il 0,
Dental Services 20.5% Ambulance and other
(nec) 1.9%

Medical services 9.9%

Other health professionals

Aids and appliances 9.4%

14.7%

Pharmaceuticals 32.7%

& |Individuals’ expenditure not adjusted for non-specific tax expenditure.
Data source: AIHW (2004d).

Private health insurance

In the context of universal, free access to public hospital services, private health
insurance essentially provides insured patients with greater choice of doctor and a
means of by-passing public hospital waiting periods. Increasingly, private health
insurance may also be seen as facilitating access to new technologies. The Victorian
Department of Human Services (VDHS) noted that:

One of the reasons people take out private insurance is so that they can access
technological advances more readily than if they relied on the public system. (sub. 24,
p. 24)

In the past few years, there has been a significant policy-driven shift to private
health insurance after several years of decline. The proportion of the population
covered has risen to around 43 per cent from a low of 30 per cent in 1998
(figure 2.3).
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Figure 2.3  Private health insurance coverage, 1983-2005
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Data source: PHIAC (2005a).

Policy changes include the introduction of penalty Medicare levies for high-income
earners, the 30 per cent private health insurance rebate, lifetime community rating,
and gap cover schemes (box 2.1). In essence, these changes have combined carrots
and sticks to encourage membership — the net effect has been to make private
health insurance premiums relatively cheaper and health insurance more attractive.

Box 2.1 Policies promoting private health insurance membership

e July 1997 — Introduction of the Medicare surcharge (1 per cent of taxable income)
for higher-income earners without an appropriate level of private health insurance.

e January 1999 — Introduction of the 30 per cent rebate on all private health
insurance premiums for registered health funds.

e July 2000 — Introduction of Lifetime Health Cover. People who take out hospital
cover earlier in life and maintain hospital cover pay lower premiums throughout their
life compared to those who join when they are older.

e August 2000 — Gap cover schemes introduced.

e February 2001 — Removal of gap payments for prostheses and devices listed on
Schedule 5.

Increased levels of private health insurance membership have been associated with
an increase in the number of services performed and benefits paid. In particular,
there has been substantial growth in the number of services provided and benefits
paid by private health insurers above the Medicare Benefits Schedule (MBS) fee.
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Separations in private hospitals increased by around 15 per cent or 253 000 between
1996-97 and 2002-03, with the increase in separations in private hospitals occurring
largely since policy changes in 2000-01. Over the same period, separations fell by
94 000 in the public sector, athough they have increased in the public sector in
more recent years (see chapter 4, table 4.2).

In addition, there has been an increase in demand for more expensive services,
particularly those involving prostheses. By 2002-03, prostheses accounted for more
than 20 per cent of the average cost per separation in private hospitals (excluding
overheads and most medical practitioner remuneration). Total private health
insurance benefits paid for prostheses services increased by more than 200 per cent
between 1997-98 and 2003-04. The number of services involving prostheses
increased by around 50 per cent over the same period (figure 2.4).

Figure 2.4  Private health sector: prostheses services performed and total
benefits paid
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Data source: PHIAC (2005a).

In part, the shift towards use of more expensive items in the private sector may
reflect clinical need. For example, younger patients who have taken out private
health insurance in recent years may require more sophisticated knee or hip
prostheses. But incentives are also likely to have played a role. Between early 2001
until mid-2005, no gap was payable for prostheses by insured patients and, thus,
there was little incentive for them or their doctors to select less expensive items
even when the latter may have been clinically adequate.?

2 Although premiums will likely increase as a result, the increase is spread across the entire
insured population.
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For example, as discussed in appendix H, it is understood that a large majority
(almost 90 per cent) of angioplasty procedures for private patients now involve drug
eluting stents (DES) (compared with maybe fewer than half of all public patients
undergoing angioplasty). While DES appear to have some benefits compared with
bare meta stents for some patients,3 they cost several times more than bare stents.
Largely as a result of the rapid uptake of DES after their approval by the TGA in
2002, the average cost of coronary angioplasty with stenting in private hospitals
more than doubled between 2001-02 and 2002-03. Stent costs per private patient
guadrupled over the same period. To the extent that recent changes to prostheses
arrangements allow gaps for some prostheses, demand for items where gaps are
payable may be dampened if some patients do not value the additional benefits
offered as much as the additional payments required. This could place downward
pressure on such prices and treatment costs.

Not only do private patients appear more likely than public hospital patients to
receive newer, more expensive versions of devices and prostheses, it is claimed that
private health insurers pay more for the same devices and prostheses than do public
hospitals. Both BUPA Australia (sub. 28) and the VDHS (sub. 24) provided data
and analysis suggesting that prices charged for items implanted in private patients
were often around 25 per cent higher on average than prices charged to public
hospitals and, in some cases, many times higher. If thisis so, the cost impact of use
of amore sophisticated prosthesis will be more pronounced for the private sector.

The Medical Industries Association of Australia (MIAA), representing device and
prostheses suppliers, suggested that higher prices charged to the private sector for
similar items reflected differences in the cost of supplying the public and private
sectors (for example, because of sales volumes or differences in the level of support
services provided) (sub. PR54). However, a lack of buying power on the part of
private insurers (arising from legislated ‘no-gap’ arrangements), and/or the ability
of suppliers to price discriminate using any market power conferred by patents or a
first-to-market advantage, may also contribute to observed differences.

Incidence and prevalence of disease

The demand for health services and the technologies embodied in those services
will be inextricably linked to the nature and extent of illness and disease. Changes
in the number of new cases (incidence) of disease, and total numbers affected
(prevalence of disease), will reflect many factors, including:

« changesin population size;

3 Nonetheless, as discussed in appendix H, because of the short time in which DES have been
available, the incremental benefits are difficult to quantify.
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ageing of the population;

new diseases and epidemics,

improved screening and diagnostics,
environmental factors (for example, air pollution);
socio-economic factors; and

lifestyle/behavioural changes including, for example, changes in alcohol and
tobacco consumption and obesity levels.

Major disease categories in terms of total treatment costs and mortality rates are
presented in table 2.1.

Observed changes in total expenditure per disease category over the period 1993-94
to 2000-01 can be partly attributed to the influence of lifestyle and ageing:

Direct expenditure growth of 26 per cent for cardiovascular disease was below
average growth of 37 per cent, presumably reflecting the lower incidence of the
disease, caused by lower smoking rates and other lifestyle changes, and
improved preventative technologies (for example, statins and treatments for
angina and high blood pressure).

Substantially above average expenditure growth on treatment of diabetes
probably reflects a combination of greater awareness of the disease and
improved screening, but also ageing of the population combined with increasing
obesity levels.

Over the next few decades, incidence and mortality rates for cancers and
cardiovascular diseases are expected to decline,4 reflecting reduced smoking levels
and better technology, although total numbers of cases will continue to increase as
the general population ages. Incidence rates for, and prevalence of, dementia and
diabetes are expected to increase significantly, attributable to population ageing and
increased obesity respectively.

4 Although the increasing incidence of diabetes will tend to counter the decline in the incidence of

cardiovascular disease.
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Table 2.1 Health expenditure and mortality by major disease category

2000-01
Disease Total % of total % of total Expenditure %
expenditure allocated deaths change
by disease expenditure 1993-94 to 2000-01
$m

Cardiovascular 5393 11.0 38.3 26
Nervous system 4858 9.9 4.9 44
Musculoskeletal 4725 9.6 0.7 37
Injuries 4061 8.3 5.8 36
Respiratory 3533 7.2 8.3 22
Oral health 3376 6.9 0.0 52
Mental disorders 3018 6.1 0.7 32
Digestive system 2821 5.7 3.2 38
Neoplasms (cancers) 2764 5.6 29.3 31
Genitourinary 2081 4.2 2.5 na
Endocrine, nutritional & metabolic 1571 3.2 1.3 65
Skin diseases 1392 2.8 0.2 na
Maternal conditions 1318 2.7 0.0 9
Infectious & parasitic 1251 25 14 28
Neonatal causes & congenital 583 1.2 1.0 28

anomalies
Diabetes mellitus 836 1.7 2.4 118
Signs, symptoms, ill-defined etc 5593 11.4 0.1 66
All diseases 49 174 100 100 37

na not applicable.
Source: AIHW (2004c).

Population growth

The link between population growth and aggregate demand for health services is
reasonably straightforward — the larger the number of people, the larger the
demand for health services, at any given price. The usual assumption is that
population growth trandates into a one-for-one increase in the demand for
healthcare and health expenditure. In other words, a 1.0 per cent increase in the
population is assumed to translate into a 1.0 per cent increase in the demand for
health services and, hence, expenditure, al else held constant.

Population growth in Australia between 1992-93 and 2002-03 was 1.2 per cent per
year, which explains roughly onefifth of real average annua total health
expenditure growth over the same period.
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Population ageing

Health expenditure increases with age. Across all health expenditure types,
expenditure per person per year on those aged 65 years and over is around four
times higher than on those under 65 years, and rises to between six and nine times
more for older age groups (PC 2005a).

Nonetheless, to date, population ageing does not appear to have been a mgjor driver
of increased demand for heath services — Commission estimates suggest that
ageing has contributed at most about 0.7 percentage points of growth in total real
health expenditure of 5.2 per cent per year, or around 13 per cent of expenditure
growth over the past ten years. Once hospital costs associated with death are
accounted for, a dip in crude death rates in recent years reduces further the past
impact of ageing. However, ageing of the population, and crude death rates, are set
to accelerate. The Commission's report Economic Implications of an Ageing
Australia estimated that future ageing of the population will add 25 per cent to
projected government health spending by 2044-45 (figure 2.5).

Because older age groups consume proportionately more health services, they
consume commensurately more medical technology. Moreover, utilisation levels of
some technologies are increasing faster for older age groups than for younger age
groups. This is likely to be reflecting a combination of changing expectations,
improved health status of the elderly, and improved technology. As Dr Stan
Goldstein commented:

... hot only isit safer to offer a treatment because the health status of many individuals
remains reasonable despite their age, but as the life expectancy of older persons is
greater, there is a greater perceived benefit, or anticipation of a greater longevity of
benefit, in providing technology whose benefit may have, in the past, been
appropriately restricted due to the potentia risks and the perceived limited years of
benefit for the individual. (sub. 5, p. 2)

Fuchs (1998) analyses United States data comparing utilisation of seven procedures
by age groups (over 65 years) over time (table 2.2). Whilst utilisation rates rose
significantly across all age groups, the largest increases were consistently found to
be in older age groups (80-84 years and 85+ years).
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Figure 2.5  Population ageing and government health spending, 2002-03 to
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Table 2.2 Average rate of change in age-specific utilisation of seven

procedures, United States, 1987-1995
Average percentage change per year

Procedure Men by age group
65-69 70-74 75-79 80-84 85+
Angioplasty 13.1 15.7 19.7 21.3 22.3
Coronary artery bypass graft 3.7 5.5 8.5 111 14.6
Cardiac catheterisation 4.4 6.2 10.0 13.4 16.0
Carotid endarterectomy 7.1 5.9 10.1 11.4 10.6
Hip replacement 14.9 16.3 17.7 20.1 25.8
Knee replacement 115 12.1 11.8 8.2 10.6
Laminectomy 3.9 5.0 8.0 10.1 8.4
Women by age group

Angioplasty 12.6 14.9 171 184 20.0
Coronary artery bypass graft 4.4 7.3 10.7 13.3 11.0
Cardiac catheterisation 5.3 7.1 9.9 16.9 15.7
Carotid endarterectomy 8.6 6.9 9.1 10.3 11.8
Hip replacement 18.3 17.0 18.7 21.4 28.9
Knee replacement 10.9 10.8 9.1 8.4 10.7
Laminectomy 4.9 6.6 6.5 4.1 7.2
Source: Fuchs (1998).
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Somewhat similar patterns of growth in costs of treatment of the elderly are evident
in Australia. For example:

. the prevalence of cataract surgery increases with age and increases have been
strongest for the 7579 year age group (figure 2.6); and

. the number of hip replacements per 100 000 people increases progressively with
age. Knee replacements are more heavily concentrated in the 75-79 year
bracket. The rate of joint replacement surgery in most of the oldest age groupsis
also increasing (figure 2.7).

Figure 2.6  Trends in cataract surgery amongst Australia’s aged
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Data sources: AIHW (unpublished data); ABS (2004 unpublished estimated resident population data). Data
available in technical paper 4.

Figure 2.7  Trends in hip and knee replacement amongst Australia’s aged
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Community expectations and preferences

The amount and quality of health services demanded will reflect in part what is
considered a desirable level of health. What is today considered an acceptable level
of chronic pain or discomfort is likely to be significantly different from a few
decades ago, given the availability of new treatments. Changing perceptions are
likely to be strongly linked to education and lifestyle which, in turn, are strongly
linked to income levels.

Greater awareness of medical technologies via Internet access, media and so on, and
simply greater acceptance of or belief in the benefits of technology are also likely to
have been strong drivers of expectations and demand. Queensland Health
commented:

Consumers have greater access to information than ever before and are better informed
and more likely to take an active role in the planning of their care. Armed with
information from the internet and media, consumers often have an expectation that new
technology will be introduced into the public sector as soon as it becomes available.
Consumers lobbying has been responsible for the introduction of technology
especially where [it] can be very forceful about lack of access to new technology and
for its introduction locally, via the media or by approaching politicians and driving
demand for the uptake of new technology. (sub. 43, p. 4)

Technology may also be preferred by some consumers to preventative actions (for
example, taking a pill rather than exercising and changing diet), though such
preferences to some extent may also reflect distorted consumer price signals if new
technologies are subsidised and preventative actions are not. Technologica
breakthroughs may be preferred ssmply because they receive more publicity than
more prosaic forms of treatment.

Several participants considered that community expectations were being influenced
in away that was detrimental to the cost-effective provision of health services. Dr
Jeff Brownscombe observed:

Many conditions may be treated by both technological (high unit cost) and conservative
(low unit cost) means. Often these may achieve equivalent results, or the conservative
option may be superior. However, frequently the technological solution is chosen in
spite of this. Reasonsinclude:

« The perception that technological solutions are superior despite doctors
explanations to the contrary. People feel they have been better treated if they have
been allowed to access expensive technology. This interacts with the placebo effect
in a complex way and is linked to our value systems. It is an important topic for
public education.

« Conservative management often necessitates lifestyle change, the need for which
people may deny and which many people only do when there are no other options.
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Technological treatments offer an alternative to these, yet this may be detrimental
in the long term (example: medications for the management of smoking-related
respiratory disease may delay quitting). (sub. PR55, p. 2)

And the Australian Nursing Federation commented that:

Products are marketed and profited from like any commodity and developers are often
focused on trials and producing evidence of success for their products rather [than] on
appropriate or responsible use. The public often fals ‘victim’ to promotional
campaigns, learning of new technological advances from these rather than from
properly performed detailed analysis. This can have a direct impact on demand and
expectations of treatment by the general public and can result in a lack of
understanding regarding the existence of more cost effective aternatives. (sub. 26, p. 2)

In similar vein, Choice (2004) magazine argues that pharmaceutical companies
sometimes circumvent bans on direct-to-consumer advertising  through
advertisements advising that patients ask their doctor about new treatments, ‘news
stories about new drugs and various other awareness-raising campaigns. It is
claimed that patients then pressure doctors to prescribe new treatments.

A contrary view was put by the National Association of People Living with
HIV/AIDS which considered that:

... consumers themselves can and do exercise rational judgement — and contrary to
one popular view, are more than capable of resisting marketing ploys or other pressures
when making decisions about their health care. (sub. PR58, p. 7)

Even if consumers filter marketing and other pressures to use new technologies, the
availability (or absence) of clinical information may affect their choices. The role of
information in influencing patient (and doctor) demand for technology is
highlighted by a recent trial conducted in regional South Australia. Education of
doctors and the community resulted in significant reductions in the use of
antibiotics for upper respiratory tract infections (Dollman et a. 2005).

There will always be a debate as to whether information is appropriately provided
and whether regulations are needed and/or appropriate. These issues are beyond the
scope of this study. What is clear is that the Australian community appears to need
little encouragement to embrace new technologies that it considers may be helpful
in improving its health. However, while there is broad agreement that community
expectations are important in driving demand for health services and access to new
technologies, it is virtually impossible to isolate and quantify the impact.
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Intermediate demand for, and diffusion of, advances in medical
technology

The pattern and rate of technology diffusion differs significantly across countries
with comparable income levels and health expenditures and after adjusting for
disease patterns. From its study of heart attack care in 17 countries, the TECH
Research Network found that differences in technology diffusion were greatest for
costlier technologies, where budget and other constraints on use were more likely to
apply. Technology diffusion in Australia was categorised as ‘late start/fast growth’,
albeit with levels of diffusion converging over time towards the world leader, the
United States (TECH Research Network 2001). This section outlines some key
factors likely to influence the diffusion of medical technology in Australia.

While it is patients who are the ultimate consumers of health services, choices about
the use of particular technol ogies — including new technologies — continue largely
to be driven by medical practitioners, though often, and probably increasingly, in
conjunction with their patients. A report prepared for the VDHS suggests that in
Victorian public hospitals:
Clinician’s preference is the dominant influence on uptake of new technology in terms
of both total investment and mix ... They influence pattern of uptake ... [including]

those patients for whom a new technology is used and how the criteria for use changes
over time. (KPMG Consulting 2001, Appendices, p. 29)

In competitive markets, producers of goods and suppliers of services generally will
endeavour to select a combination of inputs — labour, capital and technology —
that delivers the attributes desired by consumers, at the minimum cost. However, as
discussed in chapter 1, the market for health services is not a normal, competitive
market, partly because governments and health funds rather than consumers pay for
most of the direct cost of those services. Increasingly, guidelines and regulations
attempting to control budget outlays are affecting technology choices of clinicians
and the rate of technology diffusion throughout the community. In addition, many
technology choices will also be made directly by governments and/or hospital
administrators. For example, hospitals purchase prostheses, devices and diagnostic
and surgical equipment and implement administrative support systems.

Major factors influencing provider decisions to use newer technologies once they
become available include:

. awareness of technological advances and their potential benefits;

« doctor assessment of patient clinical need;

. financial and other incentives provided to doctors and institutions, for example,
by reimbursement arrangements and liability laws,
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. budget and other constraints, such as regulations and guidelines, imposed by
governments and institutions including hospitals; and

. Skillsand availability of health professionals and other complementary inputs.

Awareness of, and willingness to adopt, new technologies

Medical practitioners become aware of new medical technologies in a variety of
ways, including:

« international and local conferences;

« clinical trias;

. marketing and other information provided by manufacturers;
« practicein hospitals and influence of colleagues,

« horizon scanning and other health technology assessment;

. training; and

« medical journals.

The indirect and direct influence of technology suppliers on choices of doctors via
conferences, clinica trials and marketing is especialy contentious. Lopert and
Henry suggest that marketing by pharmaceutical companies contributes to ‘|eakage’
— that is, the prescription of drugs to cases which do not meet the criteria approved
by the Pharmaceutical Benefits Advisory Committee (PBAC):

... pharmaceutical companies spend large sums promoting their products. A drug may
be promoted for any or al of the indications approved by the Therapeutic Goods
Administration. PBS-listed indications are however often narrower ... Thereis a strong
case for requiring pharmaceutical promotion to provide information that is balanced to
assist prescribers ... (2002, pp. 126-7)

Several submissions suggested that the availability and promotion of technologies
tended to ‘medicalise’ conditions, leading to increased use of technological
interventions. For example, Dr Jeff Brownscombe commented:

Medical evidence shows both SSRI [selective serotonin reuptake inhibitor] medications
and six sessions of cognitive behavioural therapy [CBT] (delivered by psychologists)
can have a similar impact on outcomes. SSRIs are widely available and a major
expense for the PBS, yet doctors find it very difficult to refer for CBT due to lack of
public funding. This may not be a cost effective decision, especialy in the long term as
SSRI scripts are often ongoing.

Similarly, many expensive cardiac drugs offer minimal survival benefits for high cost.
However, brief interventions for smoking, with proven efficacy and more substantial
survival benefits, remain at the periphery of treatment. (sub. PR55, p. 3)
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Professor Lesley Barclay and Dr Robyn Thompson from Health Services
Development, Institute of Advanced Studies, considered that childbirth likewise had
become medi calised:

... current Australian health policy and medical insurance schemes encourage hospital
birth for the majority of women under the care of a specialist obstetrician, who may not
be present at the birth. In addition an increasing array of medical technology is
becoming available to monitor the progress of pregnancy and fetal development,
provide genetic screening of the fetus and newborn infants and, in the last few decades,
to enable fetal surgery to correct a variety of anatomic and non-anatomic defects.
(sub. PR48, p. 1)

Thus use of newer technologies may not only reflect differences in promotional
efforts but also funding and listing arrangements that focus on particular
technologies rather than disease prevention and management. Such arrangements
may create a bias towards subsidisation and use of newer technologies.

Promotion of medicines is regulated through a code of conduct administered by
Medicines Australia, the industry’s umbrella organisation. In its submission to this
study, Medicines Australia commented that:

Clearly, a mgjor influence on the take-up of new medicines is the pharmaceutical
industry itself. Having invested between US$750 million and US$1 billion to develop a
new medicine from ‘bench to bedside’, a pharmaceutical company will seek to enter
the market to obtain a return for that investment. However, there is increasing
recognition that this requires balanced information and collaboration with a range of
stakeholders. The industry continues to rely heavily on ‘medical representatives to
promote products face to face with prescribers. Increasingly, the additional marketing
activities undertaken by the industry are becoming aligned (both in content and
delivery) with broader educational programs involving other partners such as the
speciaist colleges. As part of a Federal Budget initiative in 2003, the Australian
pharmaceutical industry agreed to highlight details of any listing on the Pharmaceutical
Benefits Scheme in any promotional materials, in an effort to ensure prescribers acted
morein line with PBS listings. (sub. 30, pp. 62-3)

While the question of whether information provided by manufacturers promotes
appropriate prescribing of medicines and use of other new technologies is beyond
the scope of this study, there would seem to be little doubt that information
campaigns increase awareness of pharmaceuticals and other treatments. Whether
they increase overall use and expenditure is open to question — it may be the case
that in some circumstances information merely switches use from one product to
another. However, if a newer, more expensive drug or intervention is selected,
expenditure will increase. The issue then is whether there are commensurate
additional benefits.
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Some cost-effective treatments may be under-used because of alack of information
and sponsorship. Fett (2000) cites the example of Helicobacter pylori (antibiotic)
eradication therapy to treat peptic ulcers. He suggests that diffusion of this new
treatment was very slow (imposing costs on patients and the community) because of
professional scepticism and a lack of marketing effort reflecting the fact that there
was no champion of (or pecuniary beneficiary from) the treatment. Fett also
attributes low diffuson of immunisation to ‘a lack of institutional impetus to
promote immunisation’ (2000, p. 24).

Several studies of the factors affecting doctors decisions to use new technologies
suggest that the influence of local peers, rather than externally-provided marketing
or scientific information, is akey influence. For example, Greer observes:

.. itisintrinsicaly difficult for knowledge emanating from external sources to affect
local medical behaviour. This is true irrespective of the esteem accorded the sponsors
of the new knowledge. (1988, p. 23)

Wider diffusion thus tends to follow the lead of key ‘opinion leaders who are the
most respected members of the medical community.

Several participants also identified the diffusion of new technologies in private sector
practice as a significant driver of adoption of (or pressure to adopt) these technologies in
the public sector (chapter 4). As observed by the Australian Hospitals Association, this
may also reflect peer influence and that clinicians typically work in both the public and
private sectors:

In particular, doctors who work in both public and private sectors cannot deny the latest
technology to public patients if private patients are receiving these treatments. Senior
medical staff form part of a global workforce that discusses the latest technology and
promotes its introduction on [the] basis of quality and safety. In other words, if doctors
decide that it is no longer safe to use a treatment considered as outmoded they create a
demand for newer alternatives. Current examples are brain stenting, gamma knives and
robotics. (sub. 25, p. 3)

Patient clinical need

Medical practitioners generaly strive to do the best for their patients, a point
stressed in several submissions to this study. The Royal Australian and New
Zealand College of Radiologists, Faculty of Radiation Oncology observed:

Radiation Oncologists are committed to find the most effective methods of treating

patients with cancer. This is the primary driver for the adoption of new technologies.
(sub. 18, p. 2)
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And Dr Michael Loughnan commented that:

As a General Medica Practitioner, | believe that any advances in medical technology,
which may clarify diagnosis, and thereby influence outcomes, must be used or at |east
offered by me. (sub. 10, p. 1)

In response to a submission to this study from the health fund BUPA Australia, the
Australian Medical Association stated: ‘It would be unethical not to offer patients
the better health outcomes that can be achieved by the latest prostheses and drugs
(AMA 2005).

This suggests that if arrangements are such that price is not a significant factor
affecting the patient’s decision, then doctors may feel remiss if they do not choose
what they consider to be the best-available technology, regardless of its cost. The
increase in use of more expensive prostheses in the private sector following removal
of gap payments in 2001 provides some evidence of this (see above). Gelijns and
Rosenberg observe similar pressuresin the United States:

Aslong as new technologies were seen as offering even small health benefits compared
with existing practices, and as long as third-party payers covered the incremental costs,
pressures arose in the system for adoption and regular use of these technologies. (1994,
p. 34)

Financial and other incentives

The OECD observes that: ‘The type of reimbursement mechanism can have an
important influence on the incentives for the uptake and diffusion of technology,’
(20053, p. 23).

For example, as discussed in chapter 4, budget-constrained public hospitals have
incentives to purchase, and encourage doctors to use, technologies that reduce
hospital costs (or increase hospital receipts under casemix funding arrangements),
and to constrain the use of technologies that raise costs, even though more
expensive technologies may sometimes be more cost effective from a broader
community perspective. The short-term nature of budgeting is aso likely to
encourage a focus on short-term outcomes. In other words, the narrow financia
incentives facing public hospitals may not necessarily align with optimal use of
technology in the community over time.

While budget-constrained public hospitals have an incentive to contain use of cost-
increasing technologies, private hospitals may face incentives to do the opposite. To
attract privately-insured patients, private hospitals compete for high-quality
clinicians. To attract and retain the services of scarce clinicians they may purchase
expensive technologies, such as robotic surgery. Analysis of decisions relating to
five technol ogies bought by hospitals in Pennsylvaniafound that:
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Hospitals have competed, in part, by acquiring technologies to attract and retain
physicians and their patients ... The potential financial losses usually associated with
an oversupply of services may have been mitigated by cost-based reimbursement used
by payers and possible cost-shifting practices of providers to maximise reimbursement
arrangements. (Bryce and Cline 1998, p. 221)

Teplensky et a. found in their study of the adoption of MRI that ‘the importance to
the hospital of being a technological leader is one of the strongest determinants of
hospital [MRI] adoption behaviour’ (1995, p. 459).

Supplier-induced demand

Financial incentives may also affect doctors choice and use of technology. The
OECD has identified fee-for-service payments (in the context of universal health
insurance), as encouraging possible oversupply of services in Audraia
(OECD 2005¢). This, in turn, could generate commensurately greater use of some
technologies. Richardson noted that:

Medical practitioners in both public and private hospitals gain financially, as well as
professionally, from the adoption of new technologies, especially when they involve
procedural work where reimbursement is significantly more generous than for
consultations. (1988, p. 430)

The Royal Australian and New Zealand College of Radiologists cited international
evidence that:

... hon-radiologists performing their own imaging are two to seven times more likely to
order imaging procedures than treating physicians with no stake in the radiology
practice to which they are referring [patients]. (sub. 27, p. 2)

Just how important financial incentives are in driving use of new technology by
doctors is difficult to establish, largely because other factors such as subsidised
consumer prices serve to increase demand to the point that marginal benefits are
very low. In this context, incentives provided by a system of fee-for-service
payments for clinicians largely align with incentives provided to consumers to
consume health services up to the point that benefits are negligible. In a study of
supplier-induced demand in Australia, Bickerdyke et al. concluded that, on balance:

Empirical evidence on supplier-induced demand from Australia and overseas is
inconclusive and incomplete. In practice, supplier-induced demand is difficult to
identify because doctor behaviour and service patterns consistent with supplier-induced
demand may also be consistent with appropriate medical treatments. Even so, on
balance, the evidence suggests that supplier-induced demand is likely to be small
relative to other influences on the provision of medical services. (2002, p. x)
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It is conceivable that given a choice of two technologies with similar health
benefits, doctors may favour the technology that generates a larger financial reward
(for example, because of a higher scheduled reimbursement level), regardless of its
cost relative to the other treatment. Whether doctors can or do induce demand for
new technologies that increase their private returns, but which are inferior to other
technologies or treatments (or, indeed, no treatment), will largely depend on the
quality of information available to them and their patients. While it is unlikely that
doctors would advocate treatments that they knew to be inferior, all else equal,
uncertainty about the effects of new technologies may alow some bias towards use
of technologies that bring greater rewards to doctors.

Defensive medicine

Several submissions pointed to the threat of successful litigation against medical
practitioners if the latest technologies were not used. Dr Michael Loughnan claimed
that:

The requirement to blame a practitioner or institution for compensation to be available
when a patient suffers creates afocus on new technology. (sub. 10, p. 1)

And the Australian Healthcare Association observed that:

Doctors have to consider the legal risk whereas the cost issue is one for hospital
management. Without evidence, hospitals have no real choice but to accept usage as a
default measure of acceptability and quality. (sub. 25, p. 3)

In astudy of the dynamics of technological change, Gelijns and Rosenberg likewise
found that:

In an environment of considerable uncertainty concerning the real value of medical
interventions, physicians have been able to expand the demand for medical services, an
expansion that has been intensified by a concern over malpractice suits. (1994, p. 29)

Newhouse considers that growth of ‘defensive medicine' in the United States could
‘only account for atrivial fraction of the expenditure increase’ (1992, p. 9). Yet a
survey of Australian doctors found that between 38 and 85 per cent ‘often’ or
‘occasionally’ adopted ‘defensive’ practices. General practitioners were more likely
to adopt such practices, with the main implication for technology use being referrals
for non-invasive diagnostic procedures (Hancock 1993). In such cases, risks and
costs incurred by patients would be low. As discussed in appendix J, in a survey of
over 200 GPs in NSW, around 60 per cent perceived a risk of litigation if they
denied PSA testing of asymptomatic men, while only 15 per cent were concerned
about the risk of litigation arising from complications following PSA testing (Girgis
et a. 1999). Dr Jeff Brownscombe observed that:
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... the [diagnostic] tests ordered to cover medicolegal possibilities, whilst consistent
with priorities established by our own legal justice system, would nonetheless be
acknowledged by many doctors as “low yield”. The benefits to the population are
marginal, impacting negatively on the cost-effectiveness of the use of medical
technology, in addition to driving up costs in absolute terms. (sub. PR55, p. 2)

Legal liability is to some degree a function of what the community considers to be
reasonable practice and, thus, responses by medical practitioners may broadly
reflect changing community expectations and demands. In this vein, Gelijns and
Rosenberg observe:

Such ‘defensive medicine’ has also, of course, not been inconsistent with the financial,
socio-cultural, and professional incentives encouraging the widespread application of
technology. (1996, p. 46).

In other words, as with supplier-induced demand, the incentives facing doctors to
use the latest technologies to avoid lega liability may not deliver outcomes much
different from those demanded by patients. Thisis not to say, however, that ensuing
use of technologies will deliver net benefits. Brownscombe suggests that court
decisions concerning individuals may ignore population-wide costs and benefits:

... [courts] tend to overstate the value of investigation findings (typically expensive,
technological tests) over clinical findings, perhaps because they are seen to be more
objective, their findings are less open to dispute and perhaps because of a misplaced
faith we have in the reliability of findings generated through technological means.
Courts also do not factor in other costs such as small increases in risk of cancer due to
radiation exposure, which may be relevant at the population level but are difficult to
measure and of little relevance when assessing an individual’s damages entitlements.
(sub. PR55, pp. 1-2)

Regulatory and budget constraints

Gelijns and Rosenberg note that:

Differences in health care financing systems provide a partial explanation for the
observed variations in the international diffusion of medical technology ... budgetary
caps explicitly force choices among technologies. (1996, pp. 53-4)

While doctorsin Australia are given agreat deal of freedom to select treatments and
technologies, their choice set is somewhat restricted, particularly where public
funding of technologiesisinvolved. For example:

. There are requirements for authorisation for and/or restrictions on prescribing
many high-cost drugs (such as the biological arthritis drug Enbrel) under the
PBS. Almost 80 per cent of all PBS-listed medicines currently either require
authorisation, or their use is restricted, compared with around 65 per cent in
1997-98.
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« Public hospital budget constraints may restrict the use of some high-cost
technologies for public patients (for example, implantable cardioverter
defibrillators), or ration access to them via clinical guidelines (as is the case for
DES in Victorian public hospitals). More generally, public hospitals ration
access to procedures and there is some evidence that waiting periods are
increasing (Pirani 2005). As discussed in appendix E, in 2003-04,
approximately 25 per cent of patients on waiting lists for knee replacement
surgery waited for more than a year, with a median waiting time of 168 days
(AITHW 2004a), compared with a median waiting time of 112 days in 1999-00
(AITHW 2000). Similarly, in 2003-04, 12 per cent of patients on waiting lists for
hip replacement surgery waited more than a year. The median waiting time for
hip replacement surgery increased from 88 days in1999-00 to 91 days in
2002-03 (AIHW 2004a).

The Australian Government has also restricted subsidised access to new diagnostic
equipment. For example, Lézaro and Fitch observe that:

Australia has a significantly larger number of CTs [computed tomography] ... than
many other countries, and a smaler amount of MRIs; the introduction of MRIs in
Australia was linked to a formal assessment associated with restrictions on
governmental funding. Thus regulatory mechanisms — or the lack of them, which is
the predominant case — may affect the diffusion and use of medical technologies.
(1995, p. 565)

The impact of regulatory and budget constraints on the use of particular
technologies is discussed further in chapter 4.

Skills and availability of health professionals and other complementary
inputs®

The use of medical technology at the very least requires the services and knowledge
of a medical professional and may also require other inputs, such as other skilled
professionals (for example, technicians and nurses), capital equipment and
infrastructure. To the extent that new technologies require more complementary
inputs than technologies they replace, the impact on overall health spending will be
amplified. On the other hand, if these inputs are limited, adoption of the new
technology will likewise be constrained.

S The Australian Government has asked the Commission to undertake a research study to
examine issues impacting on the health workforce including the supply of, and demand for,
health workforce professionals. A draft report is scheduled for release in September 2005.
Details of the study are available from the Commission’ s website.
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For example, the rate of diffusion, and effectiveness, of medical technology may
reflect in part the time taken to acquire necessary skills and knowledge. The MIAA,
which represents suppliers of medical devices and prostheses, the successful use of
which largely depends on the skills of clinicians, observed that its:

Member companies invest heavily in ancillary services including training doctors and
other medical personndl ... In 2003-04 MIAA conducted 50 professional devel opment
training programs for 1000 people employed in our highly specialised industry.
(sub. 17, p. 80)

Thisrole of skill development in technology diffusion is observed by Fuchs:

... as physicians developed greater confidence and capacity to perform the procedures
on more patients, especially on older patients, utilisation steadily increased. (1998, p. 3)

The numbers, proportions and distribution of surgeons, specialists and GPs will also
have a direct influence on the rate of diffusion of new technologies. Queensland
Health observed that the uptake of new technology was influenced by the
availability of qualified staff (sub. PR43). In Australia in recent years, the number
of practising specialists has increased while the number of GPs has fallen.

The number of specialists increased from 16 524 to 22 553, or by more than one-
third between 1991 and 2001. The percentage increase was around 20 per cent when
controlling for population growth (OECD 2004). Of course, aggregate numbers can
mask changes within particular specialities and do not reveal whether numbers are
at appropriate levels. For example, Queensland Health noted that Queensland was
poorly supplied with medical oncologists. That said, the overal increase in the
numbers of specialists per 1000 of population may have facilitated increased use of
new procedures and treatments. Moreover, some new technologies such as
minimally-invasive techniques for eye surgery and hip and knee replacements have
improved productivity of some specialists, allowing more procedures to be
performed.

Over the period 1996-97 to 2001-02, the number of GPs per 100 000 people fell
from 132 to 123, or expressed on a full-time workload equivalent basis, from 88 to
85, areduction of roughly 3 per cent. Thus, to the extent that GP numbers influence
prescribing and service levels, they may have exerted a limited constraining
influence in recent years, particularly in regiona areas where shortages are more
acute.

The availability of nursing staff, operating theatres and hospital beds could also
affect the use of technology by limiting access to hospital procedures. Although
Australia had the second highest nurse—population ratios of any OECD country in
2000 — 11 726 nurses per 1 million population, second only to Ireland — some
studies suggest that Australia has a shortage of nursing staff in rural and remote
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areas (Simoens et al. 2005). This shortage in turn could contribute to unequal access
to medical technologiesin these areas (chapter 6).

2.2 Supply of medical technology

The supply of advances in medical technology largely reflects health research and
development (R&D) effort and its subsequent commercialisation, after meeting
safety and other regulatory requirements. However, there are other important
sources of technological advance:

. advances in health treatments may also come from applications of technologies
originally developed for non-health applications (for example, MRIs); and

. some advances will develop from clinical practice and observation. Thisis more
likely to be the case for advances in procedures.

Globally, health R&D funding is roughly equally divided between the public and
private sectors. In 2001, it was estimated that public sector funding of health R&D
totalled US$47 billion, and private sector funding US$59 billion. Of private sector
funding, about US$8 billion was funded by not-for-profit organisations such as
universities, foundations and charities. (Global Forum for Health Research 2004)

As in any commercial market, private R&D medical technology investment
undertaken by ‘for-profit’ organisations largely responds to potential demand and
profit expectations. Publicly-funded R&D investment will reflect the priorities of
the government, typically filtered through a funding body. The Globa Forum for
Health Research observes:

The vast majority of R&D spending is done by high-income countries in high-income

countries, aiming to generate products tailored to healthcare markets of high-income
countries. (2004, p. x)

Thus, accordingto AHWAC et al.

New technologies are not developed haphazardly, but they are induced by the incentive
for developing specific kinds of technologies, and government regulation and the
financial incentives of the market shape their development. (2004, p. 37)

Not surprisingly, then, advances in medical technology increasingly are being
aimed at diseases of ageing (for example, cancers, dementia, arthritis) and diseases
associated with lifestyle (for example, smoking and obesity-related diseases such as
cancers, cardiovascular illnesses and diabetes). Medicines Australia (sub. 30) noted
that of 579 drugs currently in clinical trials worldwide for eight diseases (included
in Australia’' s National Health Priority Areas), 245 are for cancer treatment, 81 for
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arthritis, 56 for diabetes and 34 for dementia. Developments in other areas of
medical technology appear to be similarly targeted (chapter 11).

Gelijns and Rosenberg stress the policy importance of understanding the link
between R& D effort and incentives provided by the health market:

Today’s changing health care market sends signals to different groups that operate
under different time horizons, with different priorities, and that are subject to different
incentives. Indeed, the research community that is in a profit-making mode — the drug
and medical device industry — is often highly sensitive to market signals. (1994, p. 43)

At the time of their study, Gelijns and Rosenberg found some preliminary evidence
of a shift in private R&D toward the development of more cost-reducing
innovations — such as minimally-invasive devices — in the light of a shift to
‘managed care and heightened cost consciousness in the US health system.
Although it does appear to be the case that many new technologies have reduced
unit costs compared with existing treatments, by reducing risks and thresholds for
intervention they typically have facilitated much greater levels of use and, hence,
higher spending overall (chapter 4).

Australian health R&D and medical technology

Australia’s total health R&D in 2002-03 was estimated at around $1.3 billion,
representing approximately 1.0 per cent of global health R& D. The non-government
sector contributes around one-quarter of this amount, the Australian Government
about 60 per cent, with the remaining 15 per cent being funded by other levels of
government. Australia has led innovation in many areas in recent years, including:

. invitro fertilisation;

« antibiotic treatment of stomach ulcers;
 cochlear implants; and

« tissue cultures and transplants for burns.

The key organisation responsible for directing public funding of health-related
R&D is the National Health and Medical Research Council (NHMRC). This
funding is prioritised in line with anticipated maor disease burdens in Australia
According to the Department of Health and Ageing (DoHA):

Considerable public funding is committed through the NHMRC for researching all
forms of diseases and assessing how best to prevent, treat and cure them. The
Australian government has boosted its commitment to Australian researchers by over
$220 million spread over the period 2004-05 to 2008-09. The funds are to be used to
research the nation's maor health problems, including cancer and heart disease.
Projects are also to be funded which will tackle the obesity epidemic, including a study
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of the activity patterns of pre-school children. There will also be financia support for
research to identify the genes responsible for high blood pressure, multiple sclerosis,
anxiety and depression. (sub. 34, p. 16)

However, given the small amount of local health-related R&D, most advances in
medical technology in Australia are sourced from overseas.

Medical technology costs and prices

The price at which technologies are supplied will be influenced by the costs of
research and development, manufacture, marketing and distribution, as well the
costs of meeting regulatory hurdles such as marketing approval. Supplier prices are
also likely to contain premiums conferred by patents and other intellectual property.
Whether market premia are obtainable will depend on the degree of competition in
the relevant market.

Prices finally received by producers will aso reflect the demand side of the market.
For example, Australia’ s reimbursement arrangements for PBS-listed medicines
award market premiums based on their relative cost effectiveness as assessed by the
PBAC, regardiess of patent status.

As discussed above, concerns have been expressed about price differences for
medical devices and some prostheses in the private and public hospital sectors.
Differences could relate to differences in sales volumes or service levels or reflect a
lack of buying power on the part of private insurers (influenced by legislated ‘ no-
gap’ arrangements). Differences could aso reflect price discrimination based on
market power conferred by patents or first-to-market advantage. But such producer
market power is likely to be eroded over time as substitutes emerge (for example,
there is evidence that the price of DES has fallen significantly (by around one-third)
since the introduction of a competing device). Persistent price differences for the
same technology would suggest either cost differences or a regulatory impediment
to price convergence.

Prices for procedures will largely reflect the supply prices of specialists and other
medical professionals, plus the costs of providing, equipping and staffing operating
theatres and hospital beds.

Cost-increasing or cost-reducing technologies?

The supply of medical technology does not take place in a vacuum. Some studies
have suggested that development of medical technology is biased towards cost-
increasing innovation because of the availability of heath insurance (public or
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private). In other words, producers have little incentive to produce less expensive
technologies where consumers have little incentive to seek out lower-cost
treatments. Fuchs and Garber observe:

Health insurance increases demand for health care generaly, but its most important
effect on health care spending may be through its long-term influence on the
development of new forms of care. And health-insurance subsidized care not only
raises investment in medical research, but also changes the character of that investment,
encouraging research on quality-improving innovations, rather than on cost-reducing
ways to accomplish the same health outcomes as ol der interventions. (2003, p. 46)

Goddeeris (1984) argues that this response by investors is not necessarily a
problem, provided the insurance arrangements correct a market distortion — that is,
correcting a bias to consume too few hedth services. On the other hand, if
insurance-cum-subsidy arrangements are overly generous and encourage too much
consumption relative to the socially-optimal level (which is difficult to determine),
then the supply of technology islikely to respond to the inappropriate signals.

From a global perspective, the Australian market for medical technology is very
small, suggesting that the influence of Australian funding and technology
reimbursement arrangements on global R&D and innovation is likely to be
commensurately small. That said, if other countries benchmark their technology
reimbursement decisions on prices paid in other countries, Australian arrangements
might have a somewhat greater influence.

2.3 Conclusion

The market for medical technology is complex and deeply embedded in the
institutional and incentive structures of the health system. There are many factors
driving the demand for and consumption of health services and medical technology
and many factors working to constrain it. Some of these factors reflect the
community’s high, and growing, vauation of good health, others may reflect
distorted price signals, ingtitutional funding and reimbursement arrangements and
imperfect information.

One area where expenditure has grown especially rapidly — procedures in the
private sector involving some prostheses, for example — has implications about the
importance of consumer price signals (or lack of them) coupled with the incentives
facing doctors to provide what they consider to be the best technology available.
Rising demand linked to income growth and expectations, combined with incentives
for consumers and their doctors to consider mainly the perceived benefits of new
technologies, make for a potent mix, especially when some new technologies are
relatively high cost.
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Given the high value people place on maintaining or improving their health, it may
still be the case that the benefits perceived by individual consumers of increased
spending on new technologies exceed the costs. However, where poor information
or institutional and financing arrangements distort technology choices, there is a
possibility that from a society perspective the cost—benefit ratio is not being
optimised.

Quantitative estimates of the impact of key demand and supply drivers on
healthcare spending are presented in the following chapter.

FINDING 2.1

There are a number of drivers of demand for advances in medical technology. Key
drivers are income growth, community expectations, population ageing, disease
prevalence, the desire of and incentives facing medical practitioners to provide
what they consider to be the best-available treatments, combined with limited
consumer price signals.

The use of medical technology will reflect both the demand for and supply of
medical technology, including the impact of constraints imposed by regulations and
rationing mechanisms, such as budget constraints and waiting periods and any
restrictions on the availability of skilled labour and other complementary inputs.

FINDING 2.2

The supply of medical technology does not take place in a vacuum. As in any
commercial market, private R&D medical technology investment undertaken by
‘for-profit’ organisations largely responds to potential demand and profit
expectations and is influenced by funding and insurance arrangements and
regulation.

Advances in medical technology increasingly are being aimed at diseases of ageing
(for example, cancers, dementia, arthritis) and diseases associated with lifestyle
(for example, obesity-related diseases such as cardiovascular illnesses and
diabetes).
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3 Aggregate impact of medical
technology on expenditure

The Commission has been asked (terms of reference (b)) to identify the net impact
of advances in medical technology on health expenditure over the past ten years.
This chapter assesses the impact of changes in medical technology at the aggregate
level. The techniques available to quantify the impact of advances in technology are
outlined in section 3.1. Sections 3.2 and 3.3 present the methodology and results of
the Commission’s modelling using the residual and direct approaches to quantify
the impact of technological change. A more detailed description of the modelling is
provided in technical paper 1.

3.1 Techniques to measure the impact of technology

Since Newhouse (1992) estimated that technological change could account for as
much as 75 per cent of the increase in US health expenditure over several decades,
technology has been widely cited as a mgjor driver of the growth in healthcare
expenditure. For example, in a survey of amost 50 hedth economists,
Fuchs (1996, p. 8) found that 81 per cent agreed with the statement ‘the primary
reason for the increase in the health sector’ s share of GDP over the past 30 yearsis
technological change in medicine’.

A magjor difficulty in quantifying the impact of technology on health expenditure is
that health technology, broadly defined, is not directly observable. Some partia
measures are available — new pharmaceutical listings, for example — but these do
not capture broader advances in technology such as improvements in clinical
devices or procedures.

Two techniques have been devised that attempt to circumvent this problem
(Pammolli et al. 2005):

. the residual approach — which quantifies the impact of other determinants of
health expenditure and attributes the unexplained component to advances in
medical technology; and

. thedirect approach — which specifies a proxy measure for technology.
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The Commission has attempted to model the impact of medical technology on
Australian healthcare expenditure using both techniques. The limitations of these
techniques — particularly their sensitivity to the choice of other determinants of
health expenditure for which to control — should be kept in mind when considering
the results. Nonetheless, both techniques provide support for the proposition that
technological change has been an important driver of the growth in health
expenditure over the past decade.

The impact of technology on heathcare expenditure is a function of the policy
environment that prevailed over the decade. Policy constraints governing the
adoption of new technologies — for example, health technology assessment
arrangements and other externaly-imposed rationing mechanisms — have
influenced the magnitude of the impact of technology on expenditure (chapters 2, 8,
9 and 10). Further, the broader institutional framework of the health system,
including the division of funding responsibilities, has also affected the uptake of
new technology and the types of technology adopted (chapter 4). Therefore, the
estimates presented in this chapter are estimates of the impact of technology on net
health expenditure given these policy constraints.

Focusing on the aggregate impact of technology can obscure the ways in which
individual technologies have affected healthcare expenditure. The impacts of
individual technologies are discussed in more detail in chapter 4. The analysis in
this chapter attempts to capture the broader impact of technological change across
al technologies. Further, this chapter makes no attempt to canvass the benefits
provided by medical technologies. Discussions of the benefits and cost effectiveness
of new technologies are presented in chapters 5 and 7 respectively.

3.2 Theresidual approach

The impact of technology change on healthcare expenditure can be modelled as a
‘residual’. This approach was pioneered by Feldstein (1971) and Fuchs (1972).
Using the residua approach, the impacts of changes in other factors — inflation,
income and demographics, for example — are quantified and the unexplained or
residual component is attributed to changes in medical technology.

The residual method is the most widely-used method for quantifying the impact of
technology on healthcare expenditure. Its mgor attraction lies in the fact that it
circumvents the need to specify a direct measure of technology. Also, it captures the
impact of changes in general technologies that are applied in the health sector (such
as information technology and knowledge).
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The residual approach should only be considered a rough guide to the magnitude of
the impact of technology on expenditure. It will never be possible to achieve a
perfectly ‘clean’ estimate of the residual, because the impact of some other factors
that cannot be quantified — lifestyle, environment and education, for example —
will also be captured in the unexplained component along with technol ogy.

A further limitation of the approach is the sensitivity of the sign and size of the
residual to assumptions made about the elasticities (the responsiveness of healthcare
expenditure to changes in its determinants). There is considerable uncertainty about
these elasticities, even for the most important and widely researched determinants
of expenditure such as prices and income (chapter 2).

An implicit assumption of the residual approach is that the growth rates of the
determinants of healthcare expenditure are independent of one another. However, it
IS likely that there is interaction between the growth rates of these variables —
between ageing and technological change and income growth and technological
change, for example. This makes it very difficult to disentangle the impacts of
particular components. These overlaps, and the potentia impact on the
Commission’s residua estimates, are discussed in more detail in the modelling
section of this chapter.

Previous studies

Table 3.1 summarises a number of key previous residua studies, including
Australian studies. There is arange of variables that have been controlled for across
studies as well as a broad range of elasticities assumed for some of the factors, such
as income. In general, the more factors considered and the higher the elasticities
assumed, the smaller the resulting residual attributable to technology.

Care must be taken in comparing results across studies. The starting health
expenditure series (nominal, real or real per capita) (box 3.1), the time period
chosen and whether the residual is calculated as an average annual growth rate or
percentage of the total increase (technical paper 1), will have a bearing on the
magnitude of the estimated residual.

Many of the earlier residual studies presented in table 3.1 span time periods prior to
1970, when technological progress in medicine was arguably slower than it has
been in more recent decades, see for example, Cutler (2004). Nonetheless, al the
studies— with the exception of Mushkin and Landefeld (1979) — find that the
technology residual has a significant and positive impact on health expenditure.
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Table 3.1

Some key residual studies

Study

Expenditure data

Determinants of growth

Magnitude of the residual

Cutler (1995)

Fuchs (1972)

KPMG
Consulting (2001)

Mushkin and
Landefeld (1979)

Newhouse (1992)

Oxley and
MacFarlan (1994)

Mohr et al. (2001)

Smith,S (2001)

Wanless (2001)

Real US healthcare
expenditure per
capita

1940-1990

Nominal US health
expenditure

1947-1967

Nominal Victorian
inpatient expenditure

1996-97 to 1999-00

Nominal US health
expenditure

1930-1975

Real US personal
health expenditure
per capita
1929-1990

Real health
expenditure OECD
countries

1960-1990

Real personal US
health expenditure

1960-1998

Real per capita US
health expenditure
1940-1990

Nominal UK health
expenditure

1977-2000

o Excess health inflation
e Private insurance

e Income growth

e Ageing

o Administration costs

e Population growth

e Inflation (general and
excess health)

e Income growth

o Population growth

e Ageing and gender

e Inflation

e Dialysis

o Population growth

e Ageing

« Inflation (general and
excess health)

¢ Income growth

e Third-party payments

e Ageing

 Private insurance

¢ Income growth

e Supplier-induced
demand

* Ageing
e Income growth
¢ Public insurance

e Population growth

e Inflation (general and
excess health)

e Excess health inflation
e Income

e Ageing

¢ Insurance

o Supplier-induced
demand

» Population growth

e Ageing

« Inflation (general and
excess health)

49% of total percentage
increase in health
expenditure

0.6 percentage points of the
annual growth in health
expenditure

(7.5% of the average annual
growth in expenditure)

1.7 percentage points of the
annual growth in health
expenditure

-0.5 percentage points of the
annual growth in health
expenditure

>50% of the total percentage
increase in health
expenditure

40% to 79% of total
percentage increase in
average OECD health
expenditure (income
elasticity of 1 and 0.2,
respectively)

Estimates range from 4% to
64% of the average annual
growth in health expenditure
across years

2.2 percentage points of the
annual growth in health
expenditure

1.9 percentage points of the
annual growth in health
expenditure

(19% of the average annual
growth in expenditure)
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Box 3.1 The choice of health expenditure series: a stylised example

The choice of health expenditure series used as a starting point for the residual
approach needs to be taken into account when comparing estimates across studies.
When residual estimates are expressed as a percentage of the growth in health
expenditure, the magnitude of the residual will differ with the starting series.

Suppose that two residual studies were carried out using the same underlying health
expenditure data over the same time period. One study (Study A) used nominal health
expenditure as its starting point (with an average annual growth rate of 10 per cent per
annum), while Study B used real health expenditure per capita (with an average annual
growth rate of 5 per cent per annum).

Both studies control for the impact of ageing and income growth when estimating the
residual. Study A also controls for the impact of inflation and population growth. In
Study B, these are already controlled for by using real per capita health expenditure as
the starting series. Thus, both studies produce identical estimates: the residual has
accounted for 2 percentage points of the average annual growth in health expenditure
over the period.

However, if the results are expressed as a percentage of the average annual growth in
the original series, the residual estimate is 20 per cent in Study A and 40 per cent in
Study B. So, even though the results of these studies are actually identical, the
percentages differ because of the different starting series. Thus, estimates presented in
this manner are not directly comparable across studies using different health
expenditure series.

Study A: Nominal health expenditure

Study B: Real health expenditure per capita

Percentage Percentage

points points

Nominal health expenditure 10 Real health expenditure 5
Inflation 3
Population growth 2

Ageing 1 Ageing 1

Income growth 2 Income growth 2

Residual 2 Residual 2

The Commission’s modelling

The Commission has applied the residual approach to real Australian healthcare
expenditure (both public and private) to provide a rough guide to the impact of
technology on expenditure over the previous decade. Real health expenditure has
been chosen as the starting point for the residual calculation because it makes the
‘real’ impact of technology (independent of changes in economy-wide prices) more
apparent. The residual is calculated for the period 1992-93 to 2002-03.
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A more comprehensive discussion of the data and methodology is presented in
technical paper 1.

Methodology

A key determinant of the magnitude of the residua is the choice of other
determinants of healthcare expenditure for which to control. The justification for the
inclusion of particular determinants may be based on data availability, theoretical
grounds (Newhouse 1992) or drawn from prior quantitative analysis (Ringel et
al. 2002).

The Commission has attempted to quantify the major drivers, decomposing the
growth in real health expenditure into the impact of:

. population growth;
. ageing and gender shifts; and
« income (GDP) growth.

The justification for the inclusion of these determinants is presented in technical
paper 1.

Other potential determinants of the quantity of healthcare demanded — private
health insurance coverage and consumer out-of-pocket payments — were also
investigated by the Commission. Increases in the proportion of the population
covered by private heath insurance since 2000 have been associated with an
increase in the number of services performed and benefits paid (chapter 2).
However, very little information exists about the magnitude of the relationship
between private health insurance coverage and total health expenditure. Thus, there
are considerable difficulties in choosing an appropriate elasticity for this variable
(technical paper 1). For this reason, the estimates reported in the following section
exclude the private health insurance coverage variable. Estimates of the residua
controlling for this variable are reported in technical paper 1.

Increases in consumer out-of-pocket payments — for example, co-payments for
medicines and gap payments for medical services — may moderate demand for
some health services. The task of compiling an aggregate measure of out-of-pocket
expenditure is complicated by the existence of safety nets for both pharmaceuticals
and medical services. Further difficulties exist in choosing an appropriate price
elasticity with respect to out-of-pocket payments, athough the limited evidence
available suggests that these are probably quite low (chapter 2). For these reasons
the Commission has not controlled for the impact of out-of-pocket payments in
calculating the residual. However, to the extent that these payments have grown
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over the decade, the residual estimates reported may be understated (with the degree
dependent on the price elasticity of demand).

Another potential demand-side driver of health expenditure is changes in the
incidence and prevalence of disease over time. Growth in the prevalence of chronic
diseases such as cancer, or conditions strongly related to ageing, such as cataracts,
are controlled for to some degree in the residual analysis by controlling for the
ageing of the population. However, changes in disease prevaence which are partly
influenced by lifestyle — higher prevalence of diabetes in younger people, for
example — are not controlled for in estimating the residual .

The Commission also investigated controlling for supply-side drivers of health
expenditure, such as excess health inflation and the number of medical personnel.
Factoring out excess health inflation controls for the growth in real health
expenditure generated by the faster than average growth in the price of healthcare
over the last ten years. A significant component of the health price index is medical
wages, so the excess health inflation series may reflect the ability of healthcare
professionals to raise their income relative to the rest of the economy (Oxley and
McFarlan 1994).

However, there are well-documented concerns about the construction of health price
indexes (Berndt et al. 2000). For this analysis, the major limitation of the index is
that it does not adequately control for quality improvements over time
(Wanless 2001). To the extent that improvements in quality are driven by advances
in technology, this will imply that the expenditure impacts of new technologies are
captured to some degree in the health price index. For this reason, the estimates
reported in the following section exclude the excess health inflation variable.
Estimates of the residua controlling for this variable are reported in technical

paper 1.

Another factor often cited as a supply-side driver of health expenditure is the
number of medical personnel, particularly practitioners. However, this will only
impact on health expenditure to the extent that the number of practitioners
influences servicing levels and behaviour. Newhouse (1992) and Oxley and
MacFarlan (1994) claim that this may occur through supplier-induced demand
(SID), in particular, if the number of practitioners provides incentives for them to
over-service consumers to maintain their income levels.
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In a review of the empirical evidence regarding the impact of SID in Australia,
Bickerdyke et al. (2002) note:

There does not appear to be any robust and reliable evidence on the likely magnitude of
SID, although most existing studies suggest that, where SID arises, it is small both in
absolute terms and relative to other influences on the provision of medical services.

(p. xiv)

Further, per capita numbers of general practitioners — arguably the group with the
biggest potential to oversupply health services — have remained reasonably stable
in the last decade (chapter 2). This suggests that SID is unlikely to be a significant
determinant of health expenditure growth and thus is not controlled for when
estimating the residual.

An increase in practitioners may also affect health expenditure if practitioner
numbers were previously constrained, leading to unmet demand. In this case,
relaxing the constraint will allow more patients to be treated, thus increasing
expenditure. With specialist numbers increasing over the decade (chapter 2), it is
possible that for some treatments or procedures supply-side constraints have been
relaxed. However, without information about the location and particular specialities
in which the increases have occurred, it is difficult to assess the impact on fina
health expenditure. For this reason, specialist numbers are not controlled for when
estimating the residual.

Choice of €lasticities

Assumptions made about the responsiveness of healthcare expenditure to changesin
the determinants of expenditure also affect the magnitude of the residual. For
population growth, the standard assumption is of a one-to-one pass through to
healthcare expenditure, or an elasticity of one.

The impact of age and gender is modelled by assuming the present age and gender
profile of expenditure applied in the past, consistent with the Commission’s ageing
study (PC 2005a). However, if technology has acted to steepen the age-cost profile
over the decade — for example, if the availability of expensive new technologies to
treat chronic diseases has increased per capita expenditure at a greater rate for older
age groups compared to younger age groups — then the impact of ageing may be
understated (and the residual overstated) using this assumption.

On the other hand, an aternative method of controlling for the impact of age on past
health expenditure, taking into account the cost of death, finds that ageing has had a
smaller impact on past spending. This method and the resulting residual estimates
are presented in technical paper 1.
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There is considerable uncertainty about the appropriate elasticity with respect to
income (Getzen 2000). It is generaly agreed that there is a positive relationship
between income and healthcare expenditure. However, there is still considerable
debate about the magnitude of the elasticity.

For this reason the Commission has estimated an upper and lower bound for the
residual based on a plausible range of income elasticities. The upper bound of the
residual is based on the assumption of an income elasticity of 0.2, based on the
findings from the RAND health insurance experiment (Manning et al. 1987; Phelps
1992). The lower bound is based on an income elasticity of one, which has been
widely adopted in other early studies (Fuchs 1972; Mushkin and Landefeld 1979;
Newhouse 1992).

The higher income elasticity estimates (of one and greater) have tended to come
from macro studies (using time series or international cross-section data) which are
more relevant to the Commission’s analysis than the micro level RAND study.
However, adopting these higher elasticity estimates in the residual calculation may
overstate the proportion of growth attributable purely to income (and understate the
residual) because these estimates capture the interaction between income and
technological change (box 3.2) The impacts of technological change and income
growth on health expenditure are inherently interrel ated:

. increased demand for better health outcomes can only be met by improvements
in technology in the long run; but

. new, more expensive technologies will only be developed and used when society
is willing to pay for improved heath outcomes from their growing incomes
(box 3.2).

In recognition of the fact that an income elasticity of one may be too high (because
of the interaction between income and technological change), while an elasticity of
0.2 is probably too low (because it is based on individual decison making), a
mid-range estimate based on an elasticity of 0.6 is presented as the preferred
estimate.
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Box 3.2 Interaction between income growth and technological change

The impact of technological change and income growth on health expenditure are
inherently interrelated. Hall and Jones (2004) show that health expenditure growth will
occur when rising incomes (and preferences that accommodate rising health share)
are accompanied by advances in medical technology. Consider the following:

If incomes were to rise, yet technology were to remain static, it is unlikely that health
expenditure would rise in proportion with the rise in income. Although willingness to
pay for improved health outcomes could certainly rise proportionately with income
(or even more) (Hall and Jones 2004), in the absence of new, improved technology,
the desire for better health would remain largely unsatiated. Health expenditures
may rise in line with incomes initially, as treatment thresholds are lowered and/or
waiting lists reduced. However, eventually the benefits available from existing
treatments would be fully exploited and health expenditures would rise less than
income growth (everything else being equal).

Applying the example in the other direction:

If improved but highly expensive technologies were developed with incomes static, it
is unlikely that there would be as much use of these technologies as expenditure on
other goods and services would have to fall to accommodate their consumption.
Growth in health expenditure in this case would be limited despite the new
technologies. Further, profit-seeking manufacturers would have less incentive to
develop cost-increasing technologies that improve health outcomes in the future.

Implications for estimates of income elasticities

Aggregate level studies (using time series or international cross sectional data) have
tended to produce income elasticity estimates of one or greater (Gerdtham 1992 and
Newhouse 1977, for example). This tendency for health expenditure to grow at least
proportionately with income suggests:

« the willingness to pay for improved health outcomes has risen at least
proportionately with income; and

« new or improved treatments have permitted these desired health expenditures to
occur.

Thus, the magnitude of the historical relationship between income and health
expenditure growth reflects the interaction of income growth and technological change
(Oxley and McFarlan 1994; Ringel et al. 2002).

To adopt these high income elasticities to estimate the historical impact of income on
health expenditure could lead to the role of technology (captured in the residual) being
understated. However, any apportioning of increases in health expenditures between
income and technology will be arbitrary. For this reason, the Commission has
estimated the residual using a range of income elasticities.
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The estimated residual

The residual, including technology, is estimated to have contributed 1.9 percentage
points to the 5.3 per cent annual growth in real health expenditure over the past
decade, equating to 36 per cent of the total growth in real health expenditure over
this period (based on the preferred elasticity estimate of 0.6). However, the residua
estimate is sengitive to the choice of income elasticity, ranging between a 0.9 and
2.9 percentage point contribution to annual growth (based on elasticities of 1 and
0.2 respectively). This equates to between 17 and 56 per cent of the average annual
growth in health expenditure over the period (table 3.2).

In monetary terms, the mid-range estimate of the residual is equivalent to about
$510 of additional health expenditure per person in2002-03 compared with
1992-93. Again, this figure falls within a wide range of $220 to $820 of additional
spending per person, representing the lower and upper bound of the residua
respectively.

Table 3.2 The technology residual 1992-93 to 2002-032

Annual growth in health Per cent of average annual

expenditure attributable to the growth in health expenditure

residualP attributable to the residual

Percentage points %

Lower bound® 0.9 16.9
Mid-ranged 1.9 36.4
Upper bound® 2.9 55.8

& The residual is calculated from real health expenditure data. The effects of population growth, age and
gender shifts and GDP growth have all been controlled for. b Represents the percentage point contribution of
the residual to the annual growth in real health expenditure of 5.3 per cent. ¢ The lower bound is based on the
assumption of an income elasticity for healthcare of one. d The mid-range is based on the assumption of an
income elasticity for healthcare of 0.6. € The upper bound is based on the assumption of an income elasticity
for healthcare of 0.2.

Source: Commission estimates.

Using the aternative method for controlling for the impact of population ageing
(see above) increases the mid-range residual estimate to 43.3 per cent. This is
discussed in more detail in technical paper 1.

The estimates are in the broad range of previous studies (table 3.1). As the Medical
Industry Association of Australia noted:
US studies using the residual method have shown wide variation in the ‘ contribution’
of medical technology, from less than 5% to over 60%. (sub. 17, p. 18)

The Commission’s ageing report (PC 2005a) found that non-demographic drivers of
health  expenditure  growth, including technology, accounted for
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between 0.3 and 0.9 percentage points of the growth in government health
expenditure (excluding Pharmaceutical Benefits Scheme (PBS) expenditure),
depending on the time period chosen (box 3.3). These are not directly comparable to
the estimates reported in table 3.2 because of differences in the time period and the
starting health expenditure series (government health expenditure, excluding PBS
compared to total health expenditure). In particular, excluding the impact of the
PBS (which has grown more strongly than average health expenditure over the
decade) will place a downward bias on the non-demographic growth rate.

Box 3.3 The non-demographic growth rate in the Commission’s ageing
report

The Commission’s ageing report (PC 2005a) estimates the non-demographic growth in
government healthcare expenditure (excluding PBS) over various periods. The
non-demographic growth rate is calculated by controlling for the impacts of ageing and
population growth on healthcare expenditure. The growth rate is reported as a
‘premium above GDP’, which also controls for the impact of income growth (implicitly
an income elasticity of one). The non-demographic growth rate captures the impact of
other determinants of healthcare expenditure, including technology.

The Commission’s estimates suggest that the non-demographic growth rate
contributed between 0.3 and 0.9 percentage points to the 4 to 5 per cent real growth in
government healthcare expenditure, depending on the time period chosen.

Source: PC (2005a).

The estimates presented in table 3.2 suggest that while technology has been a major
driver of the annua growth in rea healthcare expenditure over the period 1992-93
to 2002-03 (based on the preferred elasticity estimate of 0.6), it has by no means
been the only driver. Growth in income has also been an important contributor,
accounting for about 29 per cent of the average annual growth in health expenditure
over this time. Population growth has also had a significant impact, accounting for
over 22 per cent of growth. Population ageing accounted for 12 per cent of the
average annual growth over the decade (box 3.4). However, using the aternative
method to control for ageing, taking into account the cost of death (see above), the
estimated contribution of population ageing shrinks to just 5 per cent of the growth
in health expenditure (technical paper 1).

However, as discussed, the likely interaction between the growth rates of each of
these variables, in particular ageing and technology and income growth and
technology, should be kept in mind when considering their estimated contributions
to growth.
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Box 3.4 Derivation of the technology residual, 1992-93 to 2002-03

The average annual compound growth in real health expenditure from 1992-93
to 2002-03 is decomposed into the impacts of: population growth; ageing; and GDP
growth. An income elasticity of 0.6 is assumed, consistent with the mid-range

estimates in table 3.2.
Real annual health expenditure growth
5.3 per cent

Less population growth (1.2 percentage points)

[22 per cent]
Real per capita growth
4.1 per cent
Less age-adjustment (0.6 percentage points)
[12 per cent]

Real age-adjusted per capita growth
3.4 per cent

N

Less growth attributable to per capita
income growth (1.5 percentage points)
[29 per cent]

Technology residual 1.9 percentage points
[36 per cent]

N

Source: Commission estimates.

The estimates presented in table 3.2 and box 3.4 provide a ‘ snapshot’ of the residual
based on the growth in expenditure over the given ten-year time period. However,
the impact of the residual varies according to the period chosen.

Figure3.1illustrates the average annual compound growth in real hedth
expenditure and its determinants between 1992-93 to 2001-02. For each year, the
average growth rate is calculated between that year and 2002-03. For example, the
growth rate in real healthcare expenditure reported in the chart for 1995-96, is the
average annual growth rate in real health expenditure over the seven year period
1995-96 to 2002-03.

The average annual growth in real health expenditure is reasonably stable across the
ten-year period, varying between 5.0 and 5.5 per cent. However, as a proportion of
this growth, the residual has increased steadily from 36 per cent over the ten-year
period to 51 per cent between 2001-02 and 2002-03 (based on an income elasticity
of 0.6).
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Shactman et al. (2003) also found there was an increase in the contribution of
technology to hospital spending growth in the United States. One explanation they
offer is that some of the offsetting cost savings produced by technologies —
reductions in the length of hospital stays through less invasive surgery, for example
— have levelled off, as the ability of new technologies to generate these types of
saving has moved toward its feasible limit (Shactman et al. 2003). However, thereis
no evidence that thisis yet the case in Australia, with the average length of hospital
stay falling each year between 1996-97 and 2002-03 (DoHA 2005b).

Further decomposition of the residual suggests that increased private health
insurance coverage, rather than technological change per se, was the main driver of
the higher residual growth rate in the late 1990s (technical paper 1). However, the
positive relationship between health expenditure and insurance coverage can be
explained to some extent by the fact that patients with private insurance have higher
use of newer, more expensive technologies (chapter 2).

Figure 3.1  The residual over timeab

0 T T T T T T T T
1992-93 1993-94 1994-95 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02

Average annual growth rate (per cent)
w
|

O Population growth B Age adjustment OGDP growth  OResidual

a For each year displayed on the axis, the average annual growth rate is calculated between that year and
2002-03. P The growth rate presented for 2001-02, is based on a single year of growth (2001-02 to 2002-03),
and hence is more subject to statistical fluctuations than the growth rates calculated by averaging over longer
periods.

Data source: Commission estimates.
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3.3 Thedirect approach

The direct approach to quantifying the impact of technology on health expenditure
Is based on specifying a proxy for technological change. The obvious drawback of
this approach is that it is the impact of the proxy (rather than technology itself) on
health expenditure that is being quantified. The results can only be generalised to
the extent that a‘good’ proxy is chosen.

Previous studies

A number of studies have used econometric techniques to quantify the impact of
determinants of health expenditure (not necessarily including technology). Early
papers (for example, Getzen (1992)), regress health expenditure against its
hypothesised determinants across countries and time. However, Hansen and
King (1996, p.130) argue that the results obtained in these studies ‘may be
misleading, or even completely spurious because most of the variables included in
the models are non-stationary, thus violating one of the key assumptions of ordinary
least squares regression.

More recent papers have applied modern time series techniques — in particular,
unit root testing, cointegration and error correction models — to health expenditure
data (for example, Gerdtham 1992; Gerdtham and Lo6thgren 2000; Murthy and
Ukpolo 1994; and Roberts 1998). The determinants of healthcare expenditure
considered in these models include: GDP; the relative price of healthcare; the
percentage of public financing of healthcare; the number of practising physicians
per head of population; and the fraction of aged in the population. Technology,
often cited as a major driver of expenditure, is conspicuously absent from these
models. This has been rectified to some extent by recent papers by Blomgvist and
Carter (1997), Di Matteo (2005), Dreger and Reimers (2005) and Okunade and
Murthy (2002).

Okunade and Murthy (2002) use total US research and development (R&D) and US
health sector R&D expenditure as proxies for technological change. They find
evidence of a stable long run (cointegrating) relationship between real US health
expenditure per capita, real GDP per capita and technological change in the United
States between 1960 and 1997.

Dreger and Reimers (2005) adopt a similar approach, using three proxies for
medical progress. life expectancy; infant mortality; and the percentage of the
population older than 65. They find a cointegrating relationship between real health
expenditure per capita, real GDP per capita and each of the technological change
proxies across 21 OECD countries.
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Di Matteo (2005) uses non-linear modelling of time effects as a partial proxy for
technologica change. Regressing real per capita health expenditures in the United
States and Canada on age distribution, income, province/region specific indicators
and time, he finds that, once technological change is accounted for, ageing and
income explain a relatively small proportion of expenditure variation. Similarly,
Blomqgvist and Carter (1997) adopt alinear time trend to account, at least in part, for
the impact of technological change on health expenditure. Using annual data across
a cross section of OECD countries, they find that technologica change (as proxied
by the time trend) accounts for 2 percentage points of the annua growth in real
health expenditure.

The Commission’s modelling

The Commission has estimated the impact of technology on Australian health
expenditure using US health R&D spending as a proxy for technological change.
The Commission’s econometric methodology largely follows the approach of
Okunade and Murthy (2002). A comprehensive discussion of the data and
methodology is presented in technical paper 1.

R&D spending is a popular proxy for technological change because of the long time
series available (OECD 2001). Some have criticised the use of R&D as an
innovation indicator on the basis that R&D is an input to the commercialisation
process and thus does not reflect the introduction of new products or services
(Centre for Health Economics Research and Evaluation, sub. 9; Kleinknecht et al.
2002; MIAA sub. PR54). However, providing the average efficiency of firms in
transforming R&D expenditures into commercialised new products or processes
remains stable over time, this criticism does not invalidate the use of R&D as an
innovation indicator. (However, if this efficiency has deteriorated over time — due
to regulatory barriers, for example — then the impact of technology will be
understated by our analysis.l) Further, Kleinknecht et al. (2002) demonstrate a
reasonable correlation between absolute values of R&D indicators and other
common innovation indicators such as patent applications and expenditure on
innovation.

The Commission has chosen to use US health R& D expenditure because the United
States accounts for just under half of the world’'s heath R&D activities (Global
Forum for Health Research 2004). In the absence of time series data on global

1 The Commission’s analysis assumes that the relationship between US Health R&D and health
expenditure over the last decade is the same as the average relationship between these variables
over the 32-year estimation period.
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health R&D, US hedth R&D represents the best measure of spending on
health-related technological innovation over time.

Other possible proxies, such as specific medical equipment measures or patents for
a particular set of technologies,2 do not provide a sufficiently comprehensive
measure of technological change, given the broad definition of technology adopted
in this study (chapter 1). A more comprehensive measure — Therapeutic Goods
Administration approvals — was investigated by the Commission, but could not be
used because of alack of time series data. Also, such a measure would still exclude
important technological innovations, such as new procedures.

Finally, outcome-based proxies, such as life expectancy and the proportion of the
population greater than 65 (used in Dreger and Reimers 2005), are not considered
good proxies in this context for two reasons. First, these series reflect demography
and population health more broadly, and thus observed changes over time may be
driven by a myriad of factors other than advances in medical technology. Second,
these series would be expected to be related to health expenditure for other reasons.
For example, the proportion of the population over 65 will be positively related to
health expenditure because older people use more health services. So any estimated
relationship between the proxy and health expenditure can not be attributed only to
the impact of technology.

Methodology

For the econometric approach, just as for the residual approach, the determinants of
expenditure controlled for have a large bearing on the estimated impact of
technology.

The Commission has chosen to focus on the following key determinants of real per
capita healthcare expenditure:

« GDP growth;

. the proportion of the population older than 65;

« health sector inflation in excess of economy-wide inflation;

2 MIAA (sub. PR54) suggests that the number of patents might be a more appropriate measure of
innovation than R&D expenditure for the medical devices industry. However, this suffers a
similar limitation to the R& D proxy in that it requires the assumption that the number of patents
filed to those commercialised is constant over time. Nonetheless, the Commission investigated
using US medical technology patents as the technological change proxy. However, the only
easily accessible database that provides this type of information, the National Bureau of
Industry Economics database (Hall et al. 2001), only reports data for patents granted prior to
1999.
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« the proportion of the population with private insurance; and
. technological change (US health R&D).

These are similar to the determinants controlled for in the residual approach (section
3.2; technical paper 1). The key differences are that under the direct approach:

. population growth is not controlled for because the starting point is rea per
capita health expenditure;

« theimpact of technology is quantified directly through the R&D proxy; and

. ageing is measured by the proportion of the population older than 65, whereasin
the residual approach it is controlled for using more complex adjustments based
on assumptions about the age and gender expenditure profile (technical paper 1).

Prior to testing for relationships between health expenditure and its hypothesised
determinants, the Commission used various tests (unit root and structural break
tests) to establish the time series properties of each series. Cointegration tests were
used to test for stable, long-term relationships between the variables. Details about
the unit root, structural break and cointegration tests can be found in technical

paper 1.

The impact of technology

Stable long-term relationships are found between health expenditure, GDP, private
health insurance coverage and technology. The proportion of the population older
than 65 is not found to be a significant factor in the growth in real per capita health
expenditure. This finding is consistent with a number of other econometric studies
of the determinants of health expenditure including Gerdtham et al. (1992), Hitiris
and Posnett (1992), Richardson and Robertson (1999) and Moise and Jacobzone
(2003). Similarly, the Commission’s ageing report (PC 2005a) found that ageing
had played alimited rolein historical health expenditure growth.

One explanation is that the historical expenditure impact of an ageing population
has been offset to some degree by a decline in the cost of dying, driven by thefall in
the death rate over the last 35 years. For example, if hospital costs associated with
the end of life are controlled for in the residual analysis, ageing is estimated to
account for just 5 per cent of the average annual growth in health expenditure over
the decade (technical paper 1). It should be noted that demographic change can be
expected to have a much more significant impact on health expenditure in the future
as both the degree of ageing and the death rate are projected to increase (technical

paper 1).
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Other explanations of why ageing may not show up in this type of analysis —
ingtitutional rationing, for example — are explored in the Commission’s ageing
report (PC 20054). Estimates from the model with ageing included are presented in
technical paper 1. Excess health inflation is not included in the final model because
of concerns about its measurement (section 3.2) and because the series was found to
have a structural break.

The elasticity of real health expenditure per capita with respect to technological
change is estimated to be 0.25. Thisimpliesthat a 1 per cent increase in expenditure
on health R&D trandates to a 0.25 per cent increase in real per capita health
expenditure. Okunade and Murthy (2002) estimate an elasticity of 0.32 of US per
capita health expenditure with respect to technological change (using the same

proxy).

The model implies that technological change has contributed 1.9 percentage points
to the annual growth in real heathcare expenditure of 5.3 per cent over the last
decade (1992-93 to 2002-03) or 36 per cent of the annual growth in real healthcare
expenditure during this period. Coincidently, this is the same as the mid-range
residual estimate. This estimate of the contribution of technological change to
health expenditure falls within a wide range of statistically plausible values, from
0.4 percentage points at the lower bound to 3.4 percentage points at the upper
bound.3 This range is similar (although dightly wider) than the range estimated for
the contribution of technology using the residual approach.

FINDING 3.1

The Commission’s modelling provides support for the proposition that advances in
medical technology have been a major driver of the growth in real healthcare
expenditure over the past ten years. Advances in technology are estimated to have
contributed about one-third of the average annual growth in real health expenditure
over the period. Other important contributors to the increase in health expenditure
include population and income growth and, to a lesser extent, past ageing of the
population and rising private health insurance coverage.

3 Calculated based on the 95 per cent confidence interval for the coefficient on the R& D variable.
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4  Individual technology expenditure
Impacts

This chapter assesses the impact of some individua technologies on Australian
healthcare expenditure over the last decade. The ‘bottom up’ analysis presented in
this chapter complements the aggregate level ‘top down’ analysis in chapter 3.
These chapters together form the Commission’s response to the terms of reference
(b) which requires it to consider the net impact of advances in medical technology
on healthcare expenditure over the past ten years.

While this chapter focuses on identifying the impact of new technologies on
observed changes in spending on particular health interventions, it should be kept in
mind that other factors, such as income, population growth and, to a lesser extent
population ageing, will have also played a role in the changes in expenditure
(chapter 3). Further, this chapter makes no attempt to canvass the benefits from
advances in medical technology. These are detailed in chapter 5.

The impacts of advances in technology on two key drivers of health expenditure,
namely pharmaceuticals and inpatient care, are discussed in section 4.1. The
expenditure impacts of some individual innovations are discussed in section 4.2. For
some of the technologies used as case studies, the Commission has attempted a
guantitative analysis of their expenditure impacts. Further detaills about the
assumptions and methodology used to estimate these impacts are provided in
technical paper 2.

Section 4.3 addresses terms of reference (e), which requires the Commission to
consider the impact of advances in technology on the distribution of costs and
financial incentives across different parts of the health system. In particular, this
section considers how the cost burden of new technologies has affected their
diffusion.

4.1 Which technologies have driven the increase in
healthcare expenditure?

Disaggregating health expenditure data by area of expenditure can provide some
insight into the types of technologies that have been major contributors to the
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growth in expenditure over the last decade. The key advances in this respect are
those which:

. were adopted in areas of the health system accounting for a large share of total
health expenditure; or

. produced strong expenditure growth in significant areas of health expenditure.

Figure 4.1 shows real total health expenditure in Australia between 1991 and 2001
by area of expenditure.l

Figure 4.1 Real healthcare expenditure by area of expenditure, 1991 to
2001a
2000-01 prices
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&‘Inpatient’ reflects total inpatient expenditure on curative and rehabilitative and long-term nursing care.
‘Outpatient’ includes physician, dental and other outpatient expenditure. ‘Pharmaceuticals’ and ‘therapeutic
appliances’ refer to expenditure on these services by outpatients only. Spending on these services within the
hospital system is captured under the inpatient category.

Data source: OECD (2005d).

Real expenditure on each area of the health system increased over the
period 1991 to 2001 (figure 4.1). Total health expenditure increased by 67 per cent
(an average of 5.2 per cent per year) over this time. Inpatient care (curative,
rehabilitative and long-term) was the largest category of expenditure, accounting for
over 40 per cent of total expenditure in 2001. Thus, advances in technology that

1 More recent health expenditure data disaggregated by area of expenditure are available in
Australian Institute of Health and Welfare (AIHW 2004d) (see overview). Organisation for
Economic Cooperation and Development (OECD 2005d) data are presented in this chapter
because an expenditure breakdown by inpatient and outpatient categoriesis required.
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have had a significant impact on increasing expenditure in this area are likely to
have played an important role in the growth in overall health expenditure.

The two fastest growing categories of expenditure were pharmaceuticals and
therapeutic appliances, which increased by 147 per cent and 204 per cent
respectively. However, therapeutic appliances — medical durables such as glasses,
hearing aids and orthopaedics and other prostheses external to the user — account
for such a small proportion of total health expenditure (4.1 per cent in 2001), that
advances in technology in this area could not have had much impact on total health
expenditure. Technological advances responsible for the growth in pharmaceutical
expenditure (14 per cent of total health expenditure in 2001), on the other hand, are
likely to have played a more important role in aggregate health expenditure growth.

The impact of technological advances on two of the areas identified as key drivers
of the growth in health expenditure — pharmaceuticals and inpatient care — are
discussed in more detail below.

Pharmaceuticals

The Pharmaceutical Benefits Scheme (PBS) accounted for around 50 per cent of
pharmaceutical expenditure in Australia in 2002-03 (in terms of both government
and patient contributions) (DoHA 2004a; table 85). The rea cost of
pharmaceuticals funded by the PBS increased by an average of 9.1 per cent
annually between 1993-94 and 2003-04. Rising expenditure on pharmaceuticals can
be attributed to both increases in volume and cost. Table 4.1 shows the number of
scripts and the average government payment per script under the PBS over the
decade. The number of scripts increased by an average of 4.1 per cent annually over
the ten-year period, while the average payment per script, in real terms, increased
by 5.1 per cent per year.
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Table 4.1 Real cost to government of subsidised PBS prescriptions,
1993-94 to 2003-04
2002-03 prices

Year Number of scripts  Average PBS payment& Total cost

million $ $ million
1993-94 120 17.94 2159
1994-95 124 19.21 2377
1995-96 131 20.78 2719
1996-97 133 21.89 2906
1997-98 134 23.16 3114
1998-99 139 24.65 3426
1999-00 149 25.73 3844
2000-01 160 27.45 4402
2001-02 168 28.14 4740
2002-03 174 2917 5063
2003-04 181 29.79 5381

& Average PBS payment is the average government payment per script in each year.
Source: HIC (2005b).

Improvements in pharmaceutical technologies have played arole in increasing both
the volume of scripts and the average cost per script. New pharmaceuticals have
increased the volume of scripts by:

. offering treatment for conditions that previously required surgery or were
untreatable — HIV/AIDS, for example; and

« offering safer or more effective treatment, and thus lowering the treatment
threshold (DoHA, sub. 34).

For example, the number of prescriptions for statins — which are more tolerable
and effective than the previous drugs for treating high cholesterol (bile acid
sequestrants, fibrates and nicotinic acid) — increased by more than 600 per cent
over the period 1993-94 to 2003-04 (appendix F).

Obviously though, other factors such as the ageing of the population and the
associated rise in the prevalence of chronic conditions, have aso played an
important role in increasing pharmaceutical consumption.

The listing of new, more expensive pharmaceuticals is a key reason for the increase
in the real average price per script over time (Medicines Australia, sub. 30).
Sweeny (2002a) shows that the average price of new drugs has been about twice the
price of all drugs over the period (figure 4.2).
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Figure 4.2  Average price per script of PBS drugs?2
2000-01 prices
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& The average price of a prescription is based on the government approved dispensed price, including the
price paid by government to the pharmacy and the patient co-payment (appendix F).

Data source: Sweeny (2002a).

Medicines Australia (sub. 30) pointed out that of the four most costly PBS products
and the three generating the most prescriptions all, except statins, are more
expensive than the previous technology they have replaced. Further, the
Productivity Commission (PC 2001a) finds that while manufacturer prices for the
top-selling pharmaceuticals across all drug categories are much lower in Australia
than in a number of other countries, the discount for innovative pharmaceuticals is
smaller than for other drug categories (generic and ‘me too’).

Where newer drugs are more expensive than their comparators, the higher prices
have to be justified through the economic evaluation processes of the
Pharmaceutical Benefits Advisory Committee (PBAC) (chapter 9). Thus, where
they have been approved for listing, these higher-priced drugs must offer net
benefits relative to their predecessors.

Another driver of part of the increase in the average price per script is supply chain
costs (fees to pharmaceutical wholesalers and community pharmacists). In addition
to the flat dispensing fee paid to community pharmacists, both they and wholesalers
receive a mark up linked to the price of the products dispensed. This arrangement
exacerbates the cost to the PBS of new, more expensive pharmaceuticals. Davies
(2004) claims that supply chain costs account for about one-third of PBS spending.
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Inpatient care

The total cost of treating patients in public and private hospitals increased by
11 per cent in real terms over the period 1996-97 to 2002-03. This growth in
expenditure can mainly be attributed to increases in the average cost per treatment.
Table 4.2 shows the number of separations and the average cost per separation for
the Australian hospital system from 1996-97 to 2002-03.

Total separations across all hospitals remained reasonably stable over the same
period. However, this overall stability masks a 15 per cent increase in private
separations at the expense of public hospital separations (down 2.3 per cent over
this period). In part this reflects government measures to encourage the uptake of
private health insurance. Moreover, while total separations have remained stable,
the fal in the average length of stay from 3.65 to 3.05 days, has seen a 14 per cent
decrease in total hospital bed days over this period.

Increases in the total cost of hospital care have been driven manly by the
8.5 per cent increase in the real average cost of a separation over the period, despite
the fall in the average length of stay. The average cost per separation in public
hospitals grew much more strongly than in private hospitals over the period (13 per
cent compared to 1.7 per cent).2 Decomposing the average cost into its direct and
overhead components shows that direct costs have driven the increase in average
cost over the period, increasing by 17 per cent, while overhead costs have fallen by
10 per cent.

2 The stronger growth in public hospital costs may reflect changes in the casemix of public and
private hospitals. Private hospitals may be doing more simple, elective procedures since
government measures to increase the uptake of private insurance were introduced, leaving
public hospitals with a higher proportion of costly, complex procedures. This is consistent with
the larger decrease in the average length of stay in private hospitals (18 per cent) compared with
public hospitals (15 per cent) over the period. MIAA (sub. PR54) claimed that the slower cost
growth in private hospitals may be due to greater efficiency gainsin the private sector.
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Table 4.2 Hospital costs, 1996-97 to 2002-03 2
2001-02 prices

Year Total separations Average costb Total costC
'000 $ $ million
Public hospitals
1996-97 4051 2536 10 275
1997-98 3550 2651 9411
1998-99 3597 2731 9823
1999-00 3628 2742 9945
2000-01 3615 2774 10 026
2001-02 3767 2847 10725
2002-03 3957 2877 11 386
Private hospitals
1996-97 1651 2297 3793
1997-98 1508 2055 3098
1998-99 1548 2121 3282
1999-00 1543 2251 3474
2000-01 1766 2250 3974
2001-02 1918 2264 4341
2002-03 1904 2335 4446
All hospitals
1996-97 5703 2510 14 316
1997-98 5058 2549 12 894
1998-99 5145 2655 13 659
1999-00 5171 2652 13713
2000-01 5381 2660 14 315
2001-02 5685 2701 15 356
2002-03 5861 2723 15 960

@ The information in the table includes data from both public and private hospitals collected by the Department
of Health and Ageing’s National Hospital Costs Data Collection (DoHA 2005b). b Average cost per separation
is calculated as a weighted average of the costs in participating private and public hospitals. € Total cost is
calculated by multiplying average cost per separation in participating hospitals by total separations (in all
hospitals). Separations in participating hospitals were 74 per cent of total separations in 2002-03.

Source: DoHA (2005b).

The adoption of newer, more costly technologies — devices, some procedures and
pharmaceuticals, for example — is likely to have played a key role in the observed
increase in the direct cost of treating patients. However, other factors such as
increases in medical wages above the rate of inflation can also explain some of the
increase.3

3 There are very few salaried medical officers in the private sector (unless there is an intensive
care or emergency department where a full-time medical practitioner is required) and, thus,
remuneration for most medical practitioners are not captured in the cost data for private
hospitals (DoHA 2005b).
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The hypothesis that the adoption of new technologies has played an important role
in increasing average hospital costs is supported by examination of the areas of
direct expenditure that have experienced the largest increase in costs over the period
(1996-97 to 2002-03). Emergency departments and critical care have experienced
strong growth in direct costs (both with increases over 57 per cent over the period
(DoHA 2005b). Expenditure in these areas is also likely to have been influenced by
recent technological advances — for example, improvements in devices to monitor
patient physiological variables (cardiovascular performance, oxygen and carbon
dioxide levels) (Australian Society of Anaesthetists, sub. 8).

Direct hospital spending on pharmaceutical and operating rooms — also areas in
which there have been considerable advances in technology — increased by about
20 per cent. Similarly, spending on prostheses grew very strongly in both public and
private hospitals (increasing by 104 per cent and 227 per cent respectively). This
growth was most likely driven by the availability of more sophisticated and
expensive prostheses — cementless joint prostheses, for example — which have
increased unit costs and also facilitated treatment of younger and older age groups.

In contrast, expenditure on ward medical and ward nursing staff in public hospitals
increased by only 14.2 and 7.2 per cent respectively. This comparatively slow
growth in expenditure on nursing staff in particular may reflect the fact that
hospitals have adopted new technologies that reduce hospital stays — laparoscopic
surgical techniques, for example. This possibility is discussed in more detail in
section 4.3.

While total separations have remained stable over the period, this is not to say that
individual technological advances have had no impact on the volume of certain
treatments. As is discussed in section 4.2, some new technologies — intraocular
lenses (IOLs) for cataract surgery, for example — have strongly increased the
number of separations for particular conditions.

For other conditions, new technologies (particularly pharmaceuticals), have
decreased separations. For example, public hospital separations for asthma and
bronchitis-related conditions and HIV and related infections, fell by 42 per cent and
12 per cent respectively over the period 1996-97 to 2002-03. In both cases, there
have been improvements in the drugs available for treatment of these conditions,
reducing the need for hospitalisation (box 4.1). (Potential cost savings generated by
these improved drugs are discussed in box 4.3.)
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Asthma

several decades. More recently, medications for the long-term management of the

widely utilised since 1996. A number of these treatments are available through the

Box 4.1 Improvements in HIV/AIDS and asthma medications

Recent advances in pharmaceuticals for the treatment of asthma and HIV are likely to
have contributed to the fall in hospital separations for these diseases.

Medications for relieving the short-term symptoms of acute asthma attacks
(short-acting beta-2 agonists, such as salbutamol (Ventolin)) have been available for

symptoms of asthma have become available.

Prophylactic anti-asthma drugs (preventers), such as corticosteroids, are used to
decrease airway obstruction for patients with moderate to severe asthma. While these
drugs have been available for more than a decade, a more potent product, fluticasone,
became available through the PBS in 1997-98 (National Asthma Council Australia
2002).

Long-acting beta-2 agonists such as salmeterol have been available through the PBS
since 1994-95. These are used in conjunction with short-acting beta-2 agonists and
inhaled corticosteroids to control asthma symptoms.

HIV/AIDS

New potent antiretrovirals, including lamivudine and protease inhibitors, became
available in Australia in 1995. Combination antiretroviral treatments (involving
combinations of reverse transcriptase inhibitors and protease inhibitors) have been

Highly Specialised Drugs Program of the PBS.

FINDING 4.1

Technological advances have played an important role in increasing expenditure on
pharmaceuticals and inpatient care:

For pharmaceuticals, direct expenditure has increased due to the higher unit
cost of new drugs and increases in the number of patients treated.

For inpatient care, expenditure growth has been driven by increases in the
average cost of treatment fuelled in part by the adoption of expensive new
technologies.

New technol ogies have had offsetting effects on hospital separations:

- for some diseases, improved pharmaceuticals have reduced the need for
hospitalisation; and

- less invasive and more effective procedures and improved anaesthetics have
led to increased separations for some conditions, but have also reduced the
length of hospital stays.
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The relationship between new technologies and the cost and volume of treatmentsis
explored in more detail in section 4.2.

4.2 Expenditure impacts of individual technologies

Individual technologies may have arange of different impacts on health expenditure
depending on the net cost of treating an individual patient and the number of people
treated. Thus, it is useful to distinguish between cost and volume effects when
assessing the impact of a technology on expenditure. For example, while some
technologies may reduce the cost per patient of treating a given disease, if the
treatment can be provided to awider group of patients, total expenditure may rise.

Further, even if a new technology reduces the cost of treating a particular disease, if
it leads to more effective treatment of that condition, increased longevity and
associated degenerative diseases may increase total health expenditure over time.
Finally, if a new technology allows treatment of a previously untreatable disease,
then it islikely to increase health expenditure.

New technologies and per patient healthcare costs

The vast majority of new technologies are introduced to diagnose or treat diseases
for which other methods of diagnosis or treatment already exist. The net cost of
treating a given patient using a new technology will depend on the:

« unit cost of treatment using the new technology relative to existing technologies,

« extent to which the technology complements or substitutes for, or adds on to,
existing technologies;

. impact of the technology on costs el sewhere in the health system; and
« Impact of the technology on the stream of healthcare costs over time.

Technology and the unit cost of treatment

The unit cost of treatment for a disease is defined as the per patient cost of
providing an episode of treatment (that is, the treatment cost at a point in time). The
impact of a new technology on the unit cost of treatment can be difficult to assess.
For example, in a hospital setting it is necessary to consider the effect of the
technology on: labour costs (through surgery time, for example); length of patient
stays, the probability of post-operative complications; indirect costs, such as
imaging and pathology; as well as the cost of the technology itself, including
upfront and ongoing costs.
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Nevertheless, some technologies unambiguously decrease unit costs. Advances in
anaesthetic agents, for example, may have produced unit cost savings, through
faster patient recovery (and shorter length of stay) as well as reduced probability of
adverse events. Further, advances in practice methods, such as pre-anaesthetic
consultation prior to admission to hospital, have also contributed to unit cost
savings through reduced length of stay (Australian Society of Anaesthetists, sub. 8).

On the other hand, some technologies have increased unit costs (at least in the short
term). The introduction of drug eluting stents (DES), in place of bare metal stents
(BMS) as an adjunct to coronary angioplasty is one such example.4 The cost of
carrying out a coronary angioplasty with DES is higher than the cost of the same
procedure with BM S, primarily due to the cost of DES — about $3600 compared to
$1500 for BMS (appendix H). There do not appear to be any immediate offsetting
unit cost savings in terms of shorter operating times or faster patient recovery from
using DES, although there may be cost savings over time (see below).

Another factor that needs to be taken into account when comparing costs of new
procedures with older technologies, is the possibility for learning to decrease costs
over time. A new technology may initially increase labour costs if staff are required
to develop new sKkills to use the technology. However, the initial labour costs will
tend to fall over time as these skills are refined. For example, the longer operating
times using surgical robotic systems (compared to conventional open or
laparoscopic surgery) can be partially attributed to ‘learning curve’ issues. The
Australian Safety and Efficacy Register of New Interventional Procedures —
Surgical (ASERNIP-S 2004) noted that as experience with robotic systems
increased, operating times and complications tended to fall.

Unit cost comparisons for pharmaceuticals tend to be ssimpler than for devices or
procedures and, in general, are based on comparing the cost of a dailly dose. For
example, the average price of a prescription for statins is approximately the same as
the price of a prescription for bile acid sequestrants (Medicines Australia, sub. 30).
Thus, the introduction of statins has not significantly changed the unit cost of
treating a patient with high cholesterol. On the other hand, selective serotonin
reuptake inhibitors (SSRIs) tend to be more expensive per therapeutic daily dose
than the tricyclic antidepressants (TCAs) which were the most commonly
prescribed antidepressant prior to the introduction of SSRIs (Hegarty et al. 2003)
(appendix G). The impact of statins and SSRIs on whole-of-health system costs is
explored in more detail below.

4 By holding open the artery, stenting is designed to reduce the need for further interventions after
angioplasty.
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Technologies as substitutes, complements or ‘add ons’

Another important determinant of the impact of a new technology on expenditure is
the degree to which it substitutes for, or complements, existing technologies in the
treatment or diagnosis of a disease. New technologies introduced to complement an
existing course of treatment inevitably increase the unit cost of treatment. However,
their overall expenditure impact may be offset to some degree by cost savings
produced elsewhere in the health system.

Coronary stenting as an adjunct to coronary angioplasty is an example of a
technology introduced to complement an existing procedure. Stenting increases the
cost of an angioplasty procedure, both because of the cost of stenting — about
$1500 for BMS (appendix H) — and because of additional time taken to insert the
stent. In 2002-03, the average cost of coronary angioplasty with stent was $6805,
while the cost of angioplasty without stent was $4983 (DoHA 2005b). In 2003-04,
stents were inserted in 93 per cent of patients undergoing coronary angioplasty, an
increase from 12 per cent in 1994-95 (AIHW and NHF 2004).

Diagnostic imaging technologies offer another example of technological advances
that have complemented existing treatments. These technologies offer improved
diagnosis of various diseases, from cancers to neurological conditions. For example,
increased access to mammography screening (through the introduction of
BreastScreen Australia), is one of the factors believed to be responsible for
the 8.5 per cent rise in the average annual number of cases of breast cancer
diagnosed in the period 1996 to 2003 compared with 1993 to 1997 (SCRGSP 2005).
Digital mammography has the potential to increase further diagnosis rates
(BreastScreen Victoria, sub. 22). Similarly, in the five years following the
introduction of the prostate specific antigen (PSA) test in Australia, the reported
incidence of prostate cancer doubled (appendix J).

By increasing the number of cases of disease diagnosed, diagnostic imaging
technol ogies increase healthcare expenditure, both through the cost of these imaging
technol ogies themselves, and in the treatment of patients who would otherwise have
remained undiagnosed. On the other hand, these technologies may prove
expenditure-reducing over time because early detection and treatment may negate
the need for more intrusive (and expensive) treatments once the disease has
progressed.

When new technologies substitute for those previously used, their expenditure
impact depends on the unit cost of the new technology relative to existing ones
(discussed above), and the degree to which they substitute for the existing
technology.
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In many cases when new improved treatments become available, old technologies
are superseded. For example, the phacoemulsification (phaco) technique for cataract
extraction, combined with implantation of afoldable IOL, has virtually replaced the
previous, more invasive, intracapsular cataract extraction technique (appendix M).

In other cases, potential cost savings from the introduction of new technologies are
not realised because the predicted substitution for existing technologies does not
occur and the technology instead becomes an ‘add on’. ACT Health noted that there
isa
... strong tendency to fail to realise potential cost benefits of new technologies because
redundant and more expensive technologies are not being withdrawn. (sub. 11, p. 3)

NSW Health commented that:

... in health care, there is general agreement that technology comes at a cost which
tends to be additive rather than substitutive ... (sub. 20, p. 3)

And further noted:

Newer technologies rarely ‘replace’ an existing technology but have an additive effect
as applicationswiden ... (sub. 20, p. 8)

Diagnostic imaging provides an example of the tendency for some new technologies
to add to, rather than replace, existing ones. As improved but more expensive
diagnostic technologies have become available, there has been a tendency for
patients with some conditions to face an escalation of diagnostic effort. In these
cases, patients are tested with simpler and cheaper technologies such as X-ray or
ultrasound initially, before progressing to computed tomography (CT) and/or
magnetic resonance imaging (MRI) and/or positron emission tomography (PET) if
the diagnosis remains uncertain. Baker et al. (2003) find empirical evidence that CT
and MRI technologies have been used additively in the US health system.

For conditions that can usually be detected by X-ray or ultrasound — spinal cord
injuries in trauma victims, for example (Hendley et al. 2002) — a progressive
escalation through imaging modalities is likely to produce the lowest overal
imaging expenditure. However, in other cases, it may be more appropriate for
patients to be imaged with CT or MRI at the outset. For some conditions,
particularly cardiac and abdominal conditions, the evidence suggests that MRI
should be used as a complement to other imaging modalities (ultrasound or CT)
(Goh et a. 1999; Nikolaou 2003).

SPENDING ON 75
INDIVIDUAL
TECHNOLOGIES



Technologies and costs across the health system

As noted in section 4.1, technologies that increase costs in one area of the health
system may decrease costs in another. The possible savings generated by some new
pharmaceuticals in the other areas of the heath system are well documented
(box 4.2). However, it is very difficult to offer conclusive evidence of cost savings
for any particular technology because of the myriad of other factors that are
captured in the data— changes in disease prevalence, for example.

Box 4.2 Cost savings generated by new pharmaceuticals

A number of studies have estimated the magnitude of cost savings generated by the
introduction of new pharmaceuticals.

Lichtenberg (1996) analyses the relationship between hospital expenditure and drug
prescriptions by disease in the United States. He finds that hospital bed days declined
most rapidly for the diseases which had the greatest increase in drug prescriptions and
the most innovative drugs. He estimates that for every US$1 increase in
pharmaceutical expenditure, hospital expenditure fell by US$3.65.

Lichtenberg (2002b) finds that a reduction in the age of drugs prescribed (that is, a shift
to newer, improved technologies) reduces non-drug (hospital, physician consultations
and home healthcare) expenditure over seven times as much as it increases drug
expenditure. About two-thirds of these cost savings result from reduced hospital costs.

While there have been no studies of aggregate hospital cost savings from new drugs
in Australia, there have been claims that a number of the newer drugs available have
led to substantial cost savings elsewhere in the health system. These include:

. dtatins for high cholesterol (reducing the need for hospital treatment for heart
attacks and strokes);

. omeprazole (reducing the need for surgery on stomach ulcers);

. corticosteroids and long-acting beta-2 agonists (reducing asthma
hospitalisations) (box 4.1; Medicines Australia, sub. 30);

« combination antiretroviral treatment for HIV/AIDS (box 4.1);

« SSRIs (reducing doctor visits and the length of hospital stay following
overdose).

Some evidence for these claims in relation to HIV/AIDS and asthma drugs is
presented in box 4.3. For SSRIs and statins, more details, including estimates of
these cost savings, can be found in technical paper 2. The question of whether cost
savings in other parts of the health system are adequately taken into account in PBS
processes is discussed in chapter 9.
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Pharmaceuticals are not the only technologies that have the potential to generate
cost savings elsewhere in the health system. Technologies that enable people with
diseases or disabilities to be self-sufficient may provide offsetting savings in the
areas of community and residential care. For example, hip and knee replacements
may contribute to cost savings in the hospital and nursing home sectors through
improved patient functioning and mobility (box 4.3).

Box 4.3 Offsetting cost savings from selected new technologies

There is some evidence that recent increases in expenditure on some technologies
have been offset to some degree by savings elsewhere in the health system. However,
it is difficult to be conclusive about cost savings from any particular technology
because of difficulties in establishing causality, with a range of other factors also at
work.

Asthma medications

Studies have shown that treatment of asthma with inhaled corticosteroids reduces the
likelihood of hospitalisation for asthma-related conditions (ACAM 2003). Since the
introduction of improved inhaled corticosteroids in Australia (and other new asthma
medications such as the long-acting beta-2 agonists), there have been large declines
in hospitalisations for asthma-related conditions (section 4.1).

International studies suggest that these new medications have produced substantial
cost savings. The Williamsburg Institute (1997) cited in AstraZeneca (sub. 23) found
that for every $3 spent on asthma medication, $17 was saved due to reduced
emergency room visits.

Antiretrovirals

Combination antiretroviral therapy may produce offsetting cost savings in the hospital
system both by reducing the incidence of AIDS (by stopping the progression of HIV to
AIDS) and by inhibiting opportunistic infections associated with HIV.

There has been a decline in the incidence of AIDS in Australia since the introduction of
combination antiretroviral treatments (Correll et al. 1998; Law et al. 2000). Law et
al. (2000) estimate that between 1995 and 1998 there were 33 per cent fewer AIDS
diagnoses than there would have been if the new antiretroviral treatments had not
reduced the rate of progression of the disease.

International evidence suggests that potent antiretrovirals may be cost reducing
overall. Petersen (1999) cites a study that found that for every 10 per cent increase in
protease inhibitor use in regions of the United States, per patient oral medication costs
increased by US$86 while overall healthcare costs decreased by US$135, mainly

(Continued next page)
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Box 4.3 (continued)

through lower hospital treatment costs for opportunistic infections. Similarly, Bozzette
et al. (2001) find a decline in the average monthly treatment costs for HIV-infected
patients (from US$1792 to $US1359) after the introduction of highly active antiretroviral
therapy. They conclude that the fall in treatment costs was driven by reductions in
hospital costs which more than offset the increases in pharmaceutical expenditure for
patients receiving this treatment.

Joint replacements

A US study (cited by MIAA sub. 17) found that total knee replacements save an
average of US$50 000 in hospital costs and US$40 000 in nursing home costs per
patient. It is claimed that improved prosthetic technologies such as those which enable
minimally invasive surgery have the potential to provide even greater offsetting
savings. MIAA (sub. 17) claimed that minimally invasive surgery reduces the average
length of a hospital stay following joint replacement from 4 to 1.5 days.

MIAA (sub. 17) also stated that computer assisted surgery — which has improved
accuracy relative to traditional joint surgery — has the potential to reduce hospital
stays as well as patients’ requirements for physiotherapy, home care and pain
medication following surgery. However, the US National Institute of Health (2004)
cautioned that computer assisted surgery is expensive, increases operating room time,
and that the benefits are as yet unclear (appendix E).

Technologies and costs over time

The discussion above focuses on the impact of new technologies on per patient
treatment costs at a given point in time. However, to assess the expenditure impact
of a new technology comprehensively, it is necessary to consider its impact on the
net cost of treating a patient over time. Differences exist between the ‘point in time’
and lifetime impact on expenditure because of differences in the effectiveness of
technologies — their impact on longevity and the need for repeat interventions, for
example.

Some technologies are unit cost increasing in the short term but may generate cost
savings over time by reducing the need for repeat procedures. For example, unit
prostheses costs for hip and knee replacements increased by 10 per cent in the
public sector and 11 per cent in the private sector between 1998-99 and 2002-03,
driven partly by improvements in technology. However, these new technologies
may save costs for treating a given patient over time because they are purported to
have lower failure rates and thus require less revision surgery (KPMG Consulting
2001) (appendix E).
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In other cases, a new procedure may simply delay a more invasive procedure and
thus increase costs over time. For example, in some cases, individuals receiving
coronary stenting will later need to undergo bypass surgery (NSW Health, sub. 20).
In cases where there is a greater risk of restenosis or additional complications, there
is a higher probability that repeat procedures will be required after stenting
(although the probability of a repeat procedure may be lower if DES are used
instead of BMS (appendix H)). In these cases, it may be more cost effective for
patients to undergo coronary artery bypass surgery at the outset (Hill et al. 2004).

Advances in technology over the last decade have improved life expectancy
associated with a number of diseases, including heart failure, rena falure and
cancer (NSW Hedth, sub.20). Although clearly generating large benefits,
improvements in longevity increase health expenditure per patient over time
because surviving patients continue to use health services. In fact, these patients
may be particularly intensive users of services because of ongoing treatment costs
or disabilities associated with their disease. Ultimately, many of them will contract
other chronic diseases with high ongoing treatment costs. Meltzer (1997) argues
that healthcare costs incurred in the additional years of life need to be taken into
account when comparing the cost effectiveness of interventions. The benefits of
improved longevity, and the way they are incorporated into cost effectiveness
measures, are discussed in chapters 5 and 7 respectively.

Technologies that have allowed treatment of a broader population

New technologies that offer more effective, safer or less invasive interventions can
allow treatment of a much broader group of patients. As Fuchs (1998, p. 2) observes
‘advances in medical technology have made it feasible and desirable to do more for
each patient and to intervene with more patients' . Therefore, even a technology that
reduces the net unit cost of treating a patient may be expenditure increasing if it
Increases the number of patients eligible or willing to receive treatment.

In studies of the most costly medical conditions in the United States, Thorpe et al.
(2004; 2005) find that for many of these conditions, rising prevalence of treatment
— rather than changes in cost per case — account for most of the growth in
spending (box 4.4). Similarly, DoHA noted that in Australia, technology-driven
changes in the volume of treatment are an important factor behind increases in
health expenditure:

Growth in demand for services, which is partially driven by availability of new and
better technologies, has historically outstripped unit cost savings brought about by new
technologies. Thisis expected to continue. (sub. 34, p. 2)
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Box 4.4 Per patient costs vs treatment prevalence: some empirical
studies

Thorpe at al. (2004) analyse expenditure growth in the fifteen most expensive medical
conditions in the United States between 1987 and 2000. They decompose the
percentage change in nominal healthcare expenditure on each condition into: the
increased cost per treated case; the rise in treated prevalence; and the increased
population.

They find that for several of the medical conditions considered, the rise in treated
prevalence is the key driver of expenditure growth. These include: mental disorders
(treated prevalence accounts for 59 per cent of expenditure growth), diabetes (50 per
cent), and pulmonary conditions (42 per cent). They do not unravel the extent to which
the rises in treated prevalence represent an increase in epidemiological prevalence as
against an improved ability to diagnose and treat sufferers. However, they claim that
for mental health in particular, improved diagnosis and treatment have driven the trend.

In a similar analysis, Thorpe et al. (2005) decompose the growth in US real private
health insurance spending between 1987 and 2002 into spending per treated case and
the rise in treated prevalence. They find that the rise in treated disease prevalence
rather than increased cost per case is the primary factor responsible for the growth in
private insurance spending. Again, the extent to which this reflects improved
technologies for diagnosis and treatment, rather than higher epidemiological
prevalence or changes in the treatment thresholds, is unclear.

Improved anaesthetic agents, combined with more sophisticated monitoring and
minimally invasive surgical techniques have reduced hospital stays and post-
operative complications, increasing the number of patients able to undergo surgical
interventions. For example, the introduction of laparoscopic cholecystectomy has
considerably reduced the length of stay for gall bladder removal (compared to open
surgery techniques). Further, laparoscopic surgery reduces complication rates,
mortality and post-operative morbidity relative to open surgery (Rob et al. 1998).

In New South Wales, cholecystectomy rates in the years following the introduction
of laparoscopic techniques in the 1990s were, on average, 24 per cent higher than
the rates in previous years (Rob et al. 1998), suggesting that the introduction of the
minimally invasive technique reduced the threshold for surgical intervention. Thisis
also consistent with international evidence. For example, Chernew et a. (1997)
show that cholecystectomy rates increased by 20 to 30 per cent across states of the
United States, following the introduction and diffusion of |aparoscopic techniques at
the beginning of the 1990s.

Improvements in pharmaceutical technology have produced drugs with fewer side
effects and that are easier to administer, expanding the potential treatment
population. For example, studies show that SSRIs are better tolerated than the
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TCAs. Improved tolerability, along with simpler dosing regimes, has meant that
patients are more likely to maintain their course of treatment on SSRIs and are
consequently less likely to experience a relapse. These perceived improvements
offered by SSRIs may be one of the factors behind the strong increase in
antidepressant prescriptions since their introduction in 1990. Between 1990 and
2002, use of antidepressants increased by 352 per cent (appendix G).

Advances in technology that have increased the safety and efficacy of procedures
have also broadened the treatment population by allowing older patients to receive
interventions that previously would have been denied to them. For example, Rob et
al. (1998) argue that the increase in the average age of private hospital patients in
New South Wales undergoing cholecystectomy after the introduction of the
laparoscopic procedure (from 50.6 to 53.4 years in the five years after laparoscopic
surgery was introduced) may reflect the willingness to treat older, frailer patients
using the new technique. Further, Queendand Health (sub. PR43) point out that
surgical and biomedical advances, such as heart stabilising devices, have reduced
surgery times and complications associated with cardiopulmonary bypass, allowing
older and sicker patients, previously considered too challenging for surgery, to
undergo operations.

Improvements in diagnostic technologies have also contributed to increases in the
volume of treatment for certain diseases by bringing forward the stage at which
these diseases can be detected and then treated. For some diseases, questions have
been raised about the appropriateness and cost effectiveness of early intervention
(box 4.5).
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Box 4.5 Improved diagnostic technologies for prostate and breast
cancers

Prostate cancer

The PSA test, introduced in Australia in 1989, allows for prostate cancer to be detected
at an earlier stage than the previous diagnostic tests. In the five years following its
introduction, the reported incidence of prostate cancer almost doubled.

While screening for prostate cancer using PSA tests allows small tumours to be
detected, clinicians are often unable to identify when a detected tumour will warrant
intervention, and thus some men will undergo an unnecessary radical treatment.
Further, some studies have indicated that PSA testing has increased the cost of
treating prostate cancer because the treatment of early stage cancers tends to be more
expensive.

That said, early detection is argued to improve the chance of cure, as well as providing
a greater choice of treatment options because the cancer is more likely to be contained
to the prostate gland (Benoit and Naslund 1997; Urological Society of Australasia
2005b) (appendix J).

Breast cancer

Improved breast cancer screening techniques in the last fifteen years have decreased
the size at which growths can be detected. Gorman (2002) questions the value of
identifying such small growths when it is uncertain whether such growths pose future
dangers. Similarly, Olsen and Gotzsche (2001) find that screening may lead to
unnecessary treatment in some cases. However, the Cancer Council Australia and
Clinical Oncological Society of Australia (sub. 32) argued that screening is responsible
for the decline in breast cancer mortality rates since 1993 and that further
improvements in mortality will become evident as the effect of the national breast
screening program becomes measurable.

In some cases, technologies may increase the volume of treatment because they are
applied to a wider range of indications than advised. For example, there is some
evidence that SSRIs are being prescribed for patients with ‘chronic mild
depression’, athough the PBS restrictions state that SSRIs should only be
prescribed for the treatment of maor depressive disorders (McManus et al. 2003)
(appendix G).

On the other hand, some technologies have increased total treatments because they
have applications in treating diseases other than those for which the technology was
originally intended. For example, a study of ‘blockbuster’ drugs in the United States
found that secondary uses accounted for more than 40 per cent of total salesin 1995
(Gelijns et a. 1998 cited by AstraZeneca sub. 23).
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Technologies for a previously untreatable condition

Most of the advances in medical technology over the last decade have provided
ways to treat or diagnose patients more effectively or efficiently than possible under
existing technologies. However, there have also been breakthroughs in treating
previously untreatable conditions. In general, these breakthroughs will increase
expenditure through the new costs incurred in providing the treatment. However,
where the symptoms of the disease were previously costly to manage — because of
high aged or palliative care costs, for example — a new technology for treating the
disease may reduce expenditure over the longer term.

Gene therapy, a technique till in its infancy, has potential to offer treatment for
some previously untreatable diseases. For example, trials of gene therapy to treat
adenosine deaminase (ADA) deficiency — one of the causes of severe combined
immunodeficiency which leaves sufferers highly susceptible to recurrent infection
— have generated some promising results (Victorian Government 2005). However,
a French trial has been halted twice due to reports of trial participants developing
leukaemia (Centre for Genetics Education 2004b).

If eventually gene therapy is shown to be efficacious and safe, it will generate large
benefits. Nonetheless, it will also be expenditure increasing because it could
significantly extend life (Cooper 2004). More detail about the potential expenditure
impacts of other applications of gene therapy are presented in chapter 11.

In other cases, technologies have been developed to treat entirely new diseases.
These technologies are unambiguously expenditure increasing at the time they are
introduced. An example is the antiretrovirals developed to treat the symptoms of
HIV/AIDS after the first recognised case of the disease was reported in 1981.
However, improvements in these technologies over time may then be cost reducing.
For example, magjor advances in the treatment of HIV/AIDS in recent years — new
potent antiretrovirals (box 4.1) and ‘fusion inhibitors (GlaxoSmithKline Australia,
sub. 21) — may reduce the net costs of treating patients through offsetting savings
in the hospital system (box 4.3).

Summarising the expenditure impacts of new technologies

This section brings together the net expenditure impact of some of the technologies
discussed above, specifically statins, SSRIs, drug eluting stents and the phaco
technique for cataract surgery. Primarily, the Commission has attempted to identify
whether these technologies have been expenditure increasing or decreasing from a
whole of health system perspective.

To quantify the net expenditure impact of these technologies it is necessary to
specify the counterfactual, that is, how the relevant condition would be treated if the
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technology in question had not become available (the no technological change
scenario). It is also necessary to make further assumptions about the costs and
volume of treatment under the no technological change scenario.

To smplify the analysis, all expenditure impacts are considered at a point in time.
Thus, the dynamic expenditure impacts of the technologies — healthcare costs
patients incur after their lives have been extended by a technology, for example —
are not accounted for.

Table 4.3 summarises the point in time expenditure impacts of the technologies
considered. A discussion of some of the assumptions used to produce these
estimates is provided in box 4.6. The net expenditure estimates, along with a more
detailed description of the assumptions and methodology, are presented in technical

paper 2.

Table 4.3 Net expenditure impact of selected advances in medical
technology, 2000-01

New Previous Per patient costs Volume Net expenditure
technology technology impact
Unit price  Substitute, Costs

complement elsewhere
or add on
Bile acid
Statins ;equestrants, Unchanged Substitute
fibrates,
nicotinic acid

!

SSRIs TCAs T Substitute l T Severe depression

?

Mild depression

Phaco
; Intracapsular
technique cataract
and extraction l Substitute T T
foldable technique A 4
IOLs g
Long- Corticosteroids
acting and short- na Complement T T
agonists acting agonists A 4

na Not applicable.
Source: Technical paper 2.
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Box 4.6 Estimating the expenditure impacts of selected advances in
technology

For each technology the net expenditure impact is estimated by comparing current
treatment expenditure with the hypothesised whole-of-health system cost if the
technology were not introduced and the previous drug, device or procedure remained
the main treatment. This box summarises the main assumptions made in estimating
the expenditure impacts as well as summarising the likely direction of the impact. A
more detailed discussion is provided in technical paper 2.

Statins

It is assumed that if statins were not introduced, bile acid sequestrants, fibrates and
nicotinic acid would have remained the major cholesterol-lowering drugs used in the
prevention of coronary heart disease. In this case, the cost of treating a patient with
high cholesterol would be largely the same because these drugs are about the same
price as the statins.

As the strong growth in statin prescriptions since 1993-94 cannot be attributed to an
increase in the prevalence of high cholesterol (which has remained reasonably stable
over this period), it is assumed to arise from a broadening of the treatment population
because of the relative efficacy and tolerability of the statins.

The Australian Long-Term Intervention with Pravastatin in Ischaemic Disease study
suggests that the offsetting cost savings from statins (decreased hospital and long-
term medical costs associated with coronary heart disease and stroke), are
approximately $290 per patient per year (Medicines Australia, sub. 30). Despite these
offsetting cost savings, the analysis suggests that the introduction of statins increased
health expenditure because of their large impact on the volume of treatment.

SSRIs

It is assumed that if SSRIs had not been introduced, TCAs would have remained the
most commonly-used antidepressants. In this case, the cost of treating a patient with
depression would be significantly lower ($5 for a TCA prescription compared with $31
for a SSRI prescription).

The growth in SSRI use above the growth in the prevalence of depression is attributed
to a broadening of the treatment population because of the improved tolerability and
lower toxicity of the SSRIs. In particular, there is some evidence of ‘leakage’ of the
SSRIs to treat patients with chronic mild depression, rather than major depressive
disorders (McManus et al. 2003).

Taking into account the offsetting cost savings associated with SSRIs compared to
TCAs (fewer physician visits and shorter hospital stays) as estimated in Skaer et al.
(1995), the analysis suggests that SSRIs may have been expenditure reducing, to the
extent that they have diffused to those with major depressive disorders. For patients
with chronic mild depression, on the other hand, the expenditure impact is unclear
because the offsetting hospital cost savings are likely to be considerably lower.

(Continued next page)
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Box 4.6 (continued)

Phaco technique for cataract surgery

It is assumed that if improved techniques for cataract surgery (the phaco technique
combined with the implantation of a foldable IOL) had not been introduced, cataract
operations would have continued to be performed using the more intrusive
intracapsular cataract extraction technique. In this case, the average cost of cataract
operations would be higher, more than $4500 compared with just over $3750 using the
phaco technique. These cost differences mainly reflect the longer operating and length
of hospital stay associated with intracapsular extraction.

It is assumed that the volume of cataract surgeries would have grown by about 30 per
cent under this alternative scenario because of population growth and the ageing of the
population. However, the additional 27 000 surgeries above this amount in 2000-01 are
attributed to the lower intervention threshold, and the improved productivity, brought
about by the introduction of the phaco technique.

For the additional patients undergoing surgery, there are some offsetting cost savings
in the aged care and hospital sectors, from a reduction in the risk of falls. However,
these are estimated to be insufficient to offset the growth in spending on cataract
surgeries due to the new technique.

Long-acting beta-2 agonists

It is assumed that the long-acting beta-2 agonists to control the symptoms of asthma
have been adopted as a complement to existing medications, namely, short-acting
beta-2 agonists to relieve acute asthma symptoms, and corticosteroids for longer-term
symptom control.

To the extent that the long-acting agonists improve symptom control in patients with
moderate to severe asthma, these patients are less likely to attend hospital emergency
departments or be admitted to hospital with exacerbations of asthma. In the absence of
specific studies on the likely expenditure impact, all of the $18 million reduction in
hospital expenditure on asthma conditions since the introduction of these drugs is
attributed to their impact. Even using this generous estimate of the offsetting cost
savings, these drugs are still estimated to be expenditure increasing overall.

Three of the advances in medical technology examined are estimated to have
increased health expenditure over the last decade, even after accounting for possible
offsetting cost savings. SSRIs, on the other hand, are estimated to have reduced
expenditure for certain patient groups. Although some of the expenditure-increasing
technologies were about the same or lower unit cost than the treatment they
superseded (statins and phacoemulsification), the consequent broadening of the
treatment population led to an increase in overall health expenditure.

The estimates are dependent on the assumptions made about the impact of the new
technology on the unit cost, volume and offsetting cost savings from treatment, and
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thus they provide only a broad indication of the overall expenditure impact of the
technology. Importantly, these technologies are also likely to have delivered
significant benefits, which have not been evaluated in this expenditure analysis.

FINDING 4.2

Analysis of the expenditure impacts of some of the major advances in medical
technology over the past decade suggests that most have increased net health
expenditure:

. For some, the expenditure impact has been unambiguous because they have
higher unit costs, complement or add to the existing mix of technologies; or treat
an entirely new disease.

. Others have reduced unit treatment costs or have generated offsetting savings
elsewhere in the health system, but have often facilitated significant increasesin
the volume of treatment.

4.3 Funding responsibilities and expenditure on
technology

This section addresses terms of reference (e€) which requires the Commission to
consider the impact of advances in medical technology on the distribution of costs
and financial incentives across different parts of the health system. The question of
who pays for a new technology has important implications for both the use and the
cost of the technology, and for ensuing impacts on overall health expenditure
(chapter 2). In particular, the cost burden of a new technology may affect its uptake
because of certain characteristics of the Australian health system which include:

« budget caps;

. cost spillovers; and

« cost shifting.

Further, legislation governing the provision of prostheses by private health insurers
may have also affected the diffusion of new technologies.

This section analyses how the division of funding responsibilities among the
Australian Government, private insurers and the State and Territory Governments,
has affected total expenditure on new technologies. The effect of out-of-pocket
payments by consumers on demand for technology is discussed in chapter 2.
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Budget caps

Capped funding arrangements in the public sector constrain the adoption and/or use
of new technologies. Under a capped budget, new technologies must compete with
other types of expenditure for the available funding (NSW Health, sub. 20). Thus,
the impact of advances in technology on healthcare expenditure would have been
greater over the last decade in the absence of these mechanisms. For example,
commenting on the 7 per cent annual growth in pharmaceutical expenditure in NSW
public hospitals (which operate largely under capped budgets) compared with
the 12.6 per cent annual growth in the (notionally uncapped) PBS over the
period 1998-99 to 2002-03, NSW Health stated:

One could speculate that the different growth rates reflect the different financing
systems but it could also reflect tighter control over drug expenditure in major hospitals
through drug committees. (sub. 20, p. 9)

Capped funding arrangements for diagnostic imaging provide another example of
how these types of budget constraints can affect the diffusion of technologies. The
Australian Government and relevant bodies have entered into four Memorandums
of Understanding (MoUs) for Medicare-funded diagnostic imaging services
(radiology, cardiac imaging and obstetric and gynaecological ultrasound) to ensure
that spending on diagnostic imaging services remains within defined levels for the
five-year target period (2003-2008) (DoHA, sub. PR56).

While these MoUs have been effective in constraining public expenditure for
diagnostic imaging services (DoHA sub. 34), it islikely that patient access to these
imaging technologies has been restricted as aresult. As the Victorian Department of
Human Services (VDHS) commented:

While this may be an effective way of controlling costs, it is not the best way of
ensuring cost-effective delivery of health care services. The College of Radiologists has
argued that Australiais lagging other countries by at least 10 years in patient access to
these services ... (sub. 24, p. 22)

However, DoHA (sub. PR56) argued that access to new diagnostic technologies will
not be unreasonably constrained in the future because the cap can be adjusted in the
event that a new technology is approved by MSAC and listed on the MBS.

Commenting on these types of arrangement more broadly, DoHA argued that
budget caps promote the cost-effective use of new technologies:

We disagree with the Commission’s contention that a patient’s access to technology is
necessarily limited under a capped funding arrangement. Treatments will be available
where their effectiveness, compared to other treatments, isin proportion with the higher
costs. (sub. PR56, p. 4)
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However, this does not guarantee that the range of technologies will be used in a
cost-effective manner. As the Centre for Health Economics, Monash University
noted:

... athough caps on expenditure will reduce the risk of budget excesses, they do not
explicitly assist in limiting use of technologies to circumstances where the technology
has been found to be acceptably cost effective. (sub. 2, p. 16)

Further, in a cost-constrained environment, not all cost-effective technologies will
necessarily be adopted.

Capped budgets may also create a bias toward adopting particular types of
technology. The focus on cost containment will tend to favour the adoption of
technologies that reduce costs in the short term, even if they may be cost increasing
over the longer term or generate additional costs in other areas of the health system
(see below). For example, there is some evidence of a bias toward adopting cost-
reducing technologies in the public hospital sector over the last few years, with
separations increasing in those diagnostic related groups (DRGs) with a decreasing
average length of stay but remaining stable for those with an increased or
unchanged length of stay (box 4.7). It is possible that casemix funding arrangements
have provided incentives for hospitals to adopt technologies that improve their
productivity.

Budget caps may also create a disincentive to invest in high cost or ‘lumpy’
technology, even where it may be cost effective over the long term. For example,
upgrading information technology systems can have high upfront costs but may
generate significant efficiencies and offer patient benefits over time. The VDHS
clamed that its ability to purchase expensive medical equipment for public
hospitals is constrained by its funding arrangements, regardless of potential cost—
benefit improvements:

... in an environment where the acquisition of major equipment items can be governed
more by budget constraints than by cost—benefit tests, smply replacing equipment at
the end of its useful life, much less acquiring equipment incorporating the latest
technological advances, is achallenge. (sub. 24, p. 50)
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Box 4.7 Growth patterns in public hospital separations

Between 1998-99 and 2002-03, public hospital separations increased by 10 per cent
and the average length of hospital stay decreased by almost 7 per cent.d

By examining the trends in separations and average length of stay for each of the 660
DRGs between 1998-99 and 2002-03 it can be observed that:

» separations for the DRGs that have exhibited a decrease in the average length of
stay have on average increased by 11 per cent;

« separations for the DRGs that have exhibited an increase (or no change) in the
average length of stay have on average been unchanged.

Presumably, technology has provided benefits in terms of improved treatment
outcomes for both sets of DRGs. However, overall expansion in separations has only
occurred for those DRGs that have experienced a decrease in the length of stay. One
reason for this may be that capped hospital budgets, in combination with casemix
funding arrangements, encourage adoption of technologies that improve hospital
productivity through reductions in the length of stay. This may or may not coincide with
the provision of the most cost-effective technologies from a broader community
perspective.

Source: DoHA (2005b).

NSW Health pointed out that a benefit of capped budgets for public hospitals may
be reduced duplication of technology and cost shifting:

... the combination of largely public financing and capped budgets for public hospitals
with a salaried doctor workforce avoids the inflationary consequences normally
associated with fee-based health systems where expensive technology is duplicated
across hospitals and cost-shifting occurs amongst multiple private payers driving up
costs. (sub. 20. p. 9)

Cost spillovers

As outlined in section 4.2, adopting cost-increasing technologies in one area of the
health system may save costs in another. These spillovers can occur across different
parts of the health system with different budgets and funding sources — such as
from State and Territory Governments to Australian Government funded areas and
vice versa. Asthe Australian Healthcare Association (AHA) noted:

The net impact of the costs and benefits of new technologies very often crosses
jurisdictional or sector boundaries, such as Commonwealth-state or acute-residential. In

S Thetime period here differs from that in section 4.1 because a breakdown by DRG was required
for this analysis. The choice of time period has a bearing on the observed trends in separations
and average length of stay.
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other words, many cost-increasing technologies in one sector are also cost-decreasing
in another ... These dituations create significant difficulties for rational forward
planning and decision making at senior levels of management. (sub. 25, p. 6)

Where these offsetting cost savings are not taken into account by decision makers,
they may manifest in lower use of new technologies than would be desirable. Asthe
Australian Diagnostic Imaging Association commented:

An unhelpful ‘funding silos mentality and compartmentalised responsibilities within
and across jurisdictions including within and across Commonwealth, State and
Territory jurisdictions continue to preclude effective evaluations of health care services
and costs. (sub. 12, p. 4)

It is difficult to know the extent to which spillovers have led to sub-optimal use of
new technologies. The availability of new pharmaceuticals through the PBS is one
example of how spillovers may affect the adoption of new technologies. To receive
Australian Government funding for new medicines through the PBS, companies
must demonstrate the cost effectiveness of their product to the PBAC (chapters 8
and 9). It has been clamed that cost savings generated elsewhere in the health
system are not adequately taken into account as part of this process. For example,
Medicines Australia noted:

Unfortunately, broader Government policy does not seem to recognise the impact that
new, innovative medicines can have by reducing cost pressures in other parts of the
health system. (sub. 30, p. 65)

Further, others have argued that the lack of emphasis on these types of cost saving
in the evaluation process has led to inefficient outcomes. In a recent report prepared
for GlaxoSmithKline Australia, the Allen Consulting Group claimed:

Recent discussions about the impact of advances in pharmaceuticals tend to take a
fairly narrow approach to the assessment of their costs and benefits. Considering the
expenditure on pharmaceuticals separately instead of as part of overall resource use ...
has been criticised as reflecting a ‘silo mentality’. ... One disadvantage of such a
narrow approach to the assessment of the costs of pharmaceuticalsis that it could result
in inefficiency because pressure to reduce the consumption of pharmaceuticals could
lead to increased consumption of other healthcare resources. (sub. 21, p. 13)

The issue of whether cost savings in other parts of the health system are adequately
addressed in PBS processesis discussed in more detail in chapter 9.

Cost shifting

Cost shifting between different parts of the health system will also tend to dampen
the expenditure impact of new technologies. In general, cost shifting will result in
lower use and later adoption of new technologies, as each part of the health system
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attempts to avoid responsibility for providing the technology. Several participantsin
this study commented on the issue of cost shifting between the Australian, State and
Territory Governments (box 4.8)

Box 4.8 Participants’ comments on cost shifting in the Australian
healthcare system

The Australian Nursing Federation commented:

The current divide of State and Federal responsibilities for health care delivery has resulted
in chronic cost shifting activities, duplication of services and lack of continuity and
communication between services and across sectors. A piecemeal approach to health care
provision generally does not lend itself to effective planning and utilization of technological
advancements. (sub. 26, p. 3)

The AHA noted:
AHA believes that the current health funding system has a number of problems, including
the following:
— Inefficiencies, due to cost-shifting and funding duplication
— Lack of accountability for health funding

— Gaps in service provision due to cost-shifting and lack of integration across jurisdictions
... (sub. 25, p. 2)

ACT Health observed:

. there are structural constraints to ensuring the introduction and uptake of new
technologies in ways that increase the chances of attaining their potential health and
economic benefits. These included:

— the current division of Commonwealth/State responsibilities for health services, which
may create opportunities for cost shifting. Group members also stated that these
divisions led to considerable duplication of effort in the introduction of new technologies
with inconsistent uptake across the country and between sectors ... (sub. 11, p. 2)

The funding of MRI provides an illustration of cost-shifting behaviour between the
Australian and State and Territory Governments. The AHA claimed that the States
have not funded MRI because it is perceived to be aresponsibility of the Australian
Government:

The legacy of poor Commonweslth-State relations has an impact on costs of
technology. For example, increased provision of MRI facilities in public hospitals
would be cost reducing, aleviating expensive transportation of patients between
hospitals and delays in assessing correct treatment regimes for patients. But the States
will not fund MRI because its provision is perceived to come within the
Commonwealth’s responsibility for ambulatory care. (sub. 25, p. 3)

On the other hand, it has been claimed that there may have been some indirect
shifting of responsibility onto the States from the Australian Government. If PBAC
or MSAC recommends that the Austraian Government should not fund a
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technology, there may be an expectation that State Governments will become the
residual providers. One example of this may be genetic testing. The Australian
Government funds only a small number of the available genetic tests, while several
of the non-listed tests are funded by the State Governments (box 4.9).

Box 4.9 Funding arrangements for genetic testing

While there are approximately 220 genetic tests available in Australia, only six tests are
covered by the MBS. State health departments provide funds for genetic testing for
some non-MBS items (Cancer Council Australia and Clinical Oncological Society of
Australia, sub. 32).

Some participants observed a need for an expansion of government funding of genetic
testing. The Cancer Council Australia and Clinical Oncological Society of Australia
(sub. 32, p.18) affirmed that there was a ‘powerful case’ for expanding MBS coverage
of genetic testing, while the Royal College of Pathologists of Australasia commented
that:
... it must be recognised that until the approach to funding of genetic testing in Australia is
addressed, it is unlikely that the community will benefit significantly from further
technological advances in this area. (sub. PR52, p.1)

The Australian Health Ministers Advisory Council Advisory Group on Human Gene
Patents and Genetic Testing is currently examining potential expenditure issues for
genetic technologies. DoHA anticipates that the Australian Government's funding
arrangements will be able to be determined through the existing health technology
assessment processes (DoHA, sub. PR56).

If the costs of being a residua technology provider become a burden on state
government finances, it will become increasingly necessary for State Governments
to adopt their own health technology assessment (HTA) processes (AHA, sub. 25).
The cost of duplicating HTA processes at the state level has questionable efficiency
consequences (chapters 8, 9 and 10).

Governments may also shift costs to patients by increasing co-payments for
prescription medicines or gap payments for medical services. Increasing patient
contributionsislikely to reduce both government expenditure on health services and
the total quantity of these services demanded in the short term (chapter 2).
However, for some conditions, the resulting reduction in medication use or deferral
of medical services may manifest in health problems requiring more costly
interventions in the longer term, if these broader impacts are not taken into account.
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Prostheses funding arrangements

The use and cost of some new prostheses may differ between the private and public
sectors because of legidation governing the provision of these technologies to
health fund members. From 2001 until 2005, private health insurers were required
to fund (with no gap) any prosthesis listed on the Prosthesis Schedule (Schedule 5
of the National Health Act 1953 (Cwilth)) (chapter 10). The National Health
Amendment (Prostheses) Act 2005 (Cwlth) was passed in March 2005 to allow
private health insurers to offer a ‘no gap’ and ‘gap permitted’ range of prostheses
(chapter 10).

Under the no gap system, new devices and prostheses diffused quickly to private
patients. For example, Steketee (2005) reports estimates from BUPA Australia
that 90 per cent of patients in private hospitals undergoing stenting received DES,
compared with 30 per cent of public patients (appendix H). However, once new
technologies have diffused to the private sector, there is significant pressure to
adopt them in the public sector.

Expenditure on new prostheses in the private sector has also been higher because of
apparently higher unit prices charged to private health funds compared with public
hospitals for similar items. For example, the VDHS (sub. 24) suggested that the unit
costs for joint replacements are between 12 and 30 per cent higher in the private
sector. Similarly, BUPA Australia noted that it pays significantly more for some
prostheses than public hospitals — for example, it pays about 50 per cent more for a
Boston Scientific DES ($3600 compared with $2400) and over 60 per cent more for
aMedtronic Pacemaker (almost $9900 compared with $6040) (sub. 28).

It has been argued that the higher unit prices faced by private insurers were a by-
product of the no gap requirement. For example, BUPA Australia claimed:

These prices are fuelled by the legidlative restrictions which prohibit health funds from
effectively negotiating prostheses prices on behalf of their members. Health funds, as
payers of prostheses, have no market power in this area. This is brought about by the
current inequitable system that mandates that health funds must pay the full price of
prostheses charges, and that there can be no out-of-pocket cost for consumers. This
allows prostheses suppliers an easy path to put significant upward pressure on their
prices. Whilst the current system is meant to have a negotiation process, in actual fact,
this does not exist. (sub. 28, p. 4)

However, MIAA (sub. PR54) commented that these price differentials may persist
for a number of other reasons, including volume discounts for the public sector.
That said, some of the price differentials quoted by BUPA Australia appear large.

The proportion of the population with private health insurance has affected total
spending on new technology because of the higher use and, in some cases, prices
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for these technologies in the private sector. It is too early to assess the extent to
which the recent legidlative changes will alter these trends.

As noted above, to the extent that the previous no gap requirement for prostheses
increased demand for new technology in the private sector, there is likely to have
been increased pressure to use these technologies in the public sector. In the case of
laparoscopic cholecystectomy, for example, there is some evidence of convergence
in the use of this technology in the public and private sectors over time. When the
technology was first introduced in the mid-1990s, it diffused more rapidly to private
hospitals. For example, in New South Waes in 1995, 92 per cent of
cholecystectomy patients in private hospitals had laparoscopic surgery compared
with 80 per cent of patients in public hospitals (Rob et al. 1998). However, by
2003-04, 96 per cent of cholecystectomy patients in both public and private
hospitals underwent laparoscopic surgery (AIHW 2005d).

NSW Health noted the pressure on the public system to adopt technologies from the

private sector:
The diffusion of atechnology within the private sector may also increase clinician and
community expectations. This exerts pressure for the expansion of the technology to
the public sector, irrespective of the effectiveness and cost effectiveness of the
technology or previous service planning. Once a technology diffuses into the private
sector, and has attracted significant attention, it is often too late to undertake a formal
assessment and will put further pressure on the public system. (sub. 20, pp. 14-15)

In particular, this pressure may come from peer influence and from medical staff
working in both sectors (chapter 2).

FINDING 4.3

The division of funding responsibilities in the health sector influences expenditure
on new technologies:

. The technology choices of individual public agencies and institutions are often
constrained by short-term budget caps. Hence, they have little incentive or
ability to take into account the impacts of their treatment choices on either their
own future spending or on consequent expenditure in other parts of the health
system.

. This creates a bias toward technologies that produce short-term cost savings in
particular parts of the health system, possibly at the expense of technologies that
are more cost effective but have higher upfront costs.
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FINDING 4.4

Increases in the proportion of patients using private hospitals (reflecting in part
increased private health insurance coverage), combined with regulatory restrictions
on gap payments for prostheses, have increased spending on medical technologies
by inducing faster diffusion of more advanced and expensive technologies and
apparently higher unit prices in the private sector. Diffusion in the private sector
appearsto place pressure on public hospitals to adopt the technology.

4.4 Summing up

The analysis in this chapter provides support for the finding in chapter 3 that
technology, on average, has increased net health expenditure over the last decade.
However, it makes little sense to consider the increase in expenditure generated by
new technologies in isolation from the benefits they provide. These benefits are
examined in chapter 5.

Considering two areas of the health system that have driven health expenditure
growth over this period — pharmaceuticals and inpatient care — it is evident that
technology has played a key role in the growth in expenditure in both areas. New
pharmaceuticals have increased PBS expenditure by increasing the average price of
drugs available and by expanding the treatment population for various diseases.
Advances in technology for inpatient care have mainly affected expenditure through
increases in the average cost of treating a patient. While hospital separations have
remained relatively constant, the stability masks two offsetting effects of the impact
of new technologies on the volume of treatment. First, less invasive and more
effective procedures have increased the number of patients treated. Second,
improvements in pharmaceuticals have reduced separations for other diseases.

Considering the expenditure impacts of some individual technologies, it is evident
that in the majority of cases examined, these have increased net health expenditure.
Even technologies that have decreased the unit costs of treatment, or produced
offsetting cost savings elsewhere in the health system, have tended to generate
increases in the volume of treatment and, thus, are more likely to have increased
overal health expenditure.

The division of government funding responsibilities in the Australian health system,
and the incentives created by these divisions, may have dampened the net up front
expenditure impact of new technologies. In particular, budget caps and cost shifting
behaviour arising from compartmentalised funding arrangements, create bias toward
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adopting technologies that produce short-term cost savings in particular areas of the
health system.

An increase in the proportion of the population with private health insurance, on the
other hand, has magnified the impact of new technologies on expenditure,
particularly in combination with arrangements that have required private insurers to
offer reimbursement for the latest prostheses to private patients, regardless of price.

It isimprobable that these different incentives and the distribution of responsibilities
for costs combine to produce the most cost-effective or efficient outcome for the
community overall.
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5 Benefits of advancesin medical
technology

The terms of reference (f) require the Commission to investigate the net impact of
advances in overall and individua health technologies on economic, social and
health outcomes, including an examination of which demographic groups are
benefiting from these advances.

The previous two chapters examined the expenditure impacts of advances in
medical technology, both in the aggregate (chapter 3), and in relation to specific
technologies or categories of technol ogies (chapter 4).

Although a number of factors drive the use of, and therefore expenditure on,
medical technology (chapter 2), underlying all these is a desire to capture the
benefits it can provide, such as improved patient care or saving lives. Medical
technology may also have effects beyond its primary intended purpose.

Most formal studies, however, have focused on the expenditure impacts of medical
technology, partly because costs are more easily identified and quantified than are
benefits. According to the Australian Nursing Federation, ‘research on the benefits
of technological advances in health careis still initsinfancy’ (sub. 26, p. 5).

To the extent allowed by the available information, this chapter examines the
benefits of advances in medical technology. It begins with a discussion of how
outcomes can be measured and issues that arise in their measurement (section 5.1),
before outlining what some health outcomes have been for Australia (section 5.2).
Section 5.3 discusses the relationship between the use of advances in medical
technology and health outcomes over the past decade. Section 5.4 summarises the
analysis of the previous sections.

Offsetting cost savings, although obviously a benefit, are not considered in this
chapter. These cost savings were incorporated in the analyses of chapters 3 and 4, as
contributing to the net expenditure impacts of advances in medical technology. The
distribution of benefits across various groups in society is discussed in chapter 6,
and the overall impact of medical technology on cost effectiveness of healthcare
delivery isdiscussed in chapter 7.
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5.1 Measuring outcomes

The classification of outcomes provided by the terms of reference for this study —
economic, social and health — is one of many ways that outcomes can be
categorised. Medicines Australia (sub. 30) provided an alternative interpretation,
comprising clinical, humanistic and economic categories.

These broad distinctions can be arbitrary, and interactions among different types of
outcomes need to be accounted for. Moreover, a thorough ‘economic’ analysis
should in theory incorporate all of these outcomes — individual and social, tangible
and intangible — not just what can be readily measured in financial terms or
physical output (appendix B). In practice, measuring outcomes — however they are
categorised — is fraught with difficulty. Pragmatic decisions often need to be made
in light of available information and the ultimate purpose of the analysis. Some of
these issues are outlined in this section, using the three broad groups of outcomes
identified in the terms of reference as a framework for discussion. More detailed
discussion is contained in appendix B.

Measuring health outcomes

Health outcomes are those outcomes that relate to physical, socia and mental
wellbeing. This broad perspective is consistent with the World Health Organization
definition of health, and incorporates a range of considerations involving the non-
material aspects of quality of life (QoL). This includes, but is not confined to, life
expectancy and the absence of illness or disability.

Such a broad conception of health makes it difficult to identify appropriate
measures of benefits. Indeed, the UK Department for International Development
Health Systems Resource Centre (DFID 2000, p. 2) noted that ‘the search for an
agreed and accurate measure of heath benefits has proven eusive’, with many
specific indicators used (box 5.1). These include general single-dimension and
summary indicators, incorporating so-called QoL instruments, that are discussed
below. Because each offers a different perspective and requires different
information, the choice of which to use depends largely on circumstances.

Single-dimension measures of population health outcomes
Single-dimension outcome measures focus on a specific aspect of health. Some of
the most commonly cited measures include:

. mortality rates — the number of deaths in a specified period as a proportion of
the population (generally quoted in terms of deaths per thousand people);
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. life expectancy — estimated using mortality data, this indicates how long a
person can be expected to live, measured at a particular age (often birth);

« disease incidence — the number of new cases of a condition that are diagnosed
in the population during a specified time period; and

. disease prevalence — the number of cases of a condition in the population at a
particular point in time (appendix B).

Box 5.1 Health outcome indicators — an overview

Many specific indicators of health and health outcomes have developed over the years
relating to, for example, years of life saved, number of deaths averted, and
improvements in emotional, physical or social functioning.

« They can be single-dimensional, relating to a particular aspect of health such as life
expectancy, or multi-dimensional ‘summary’ measures, incorporating several
aspects of health such as mortality and morbidity.

e Some are specific to patients, conditions or contexts, while others are more generic
and relate to outcomes at the population or systemwide levels.

— Patient-, condition- or context-specific measures can relate closely to actual
patient outcomes and experience, and can provide useful complementary
information for broader measures, but do not provide a common measurement
unit to allow comparisons for cost-effectiveness analysis or resource allocation.

e They can involve final (ultimate) outcomes or intermediate (surrogate) outcomes,
which are linked causally to an ultimate outcome, such as risk factors for, or
detection of, disease. A possible ultimate outcome is, for example, the prevention of
death or suffering due to stroke, with reduced blood pressure the related surrogate
outcome.

— Intermediate outcomes tend to be used when it is infeasible to measure final
outcomes, as can be the case in clinical trials. Nonetheless, the Department of
Health and Ageing (DoHA) prefers final outcomes, such as deaths prevented, life
years gained or quality-adjusted life-years, to be used in submissions to the
Pharmaceutical Benefits Advisory Committee (PBAC).

Sources: Cairns (1996); DoHA (2002b); Peacock et al. (2001).

On their own, these measures provide a relatively narrow, although potentialy
useful and easy to understand, perspective of outcomes. For example, athough
average length of life and mortality data provide some indication of the wellbeing of
a population, they do not provide a picture of the state of heath or quality of the
yearslived. Yet QoL becomes more important as the population lives longer and the
potential for further gains in longevity becomes more limited (Australian Nursing
Federation, sub. 26; Dolan 2000).
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When used in conjunction with other measures, such as in the calculation of
summary measures, single-dimension measures can contribute to a broader picture
of health status. They can also be a basis for calculating other single-dimension
measures used in clinical trials, such as years of life saved (YOLS), which are
calculated as the difference between life expectancy with a specific treatment and
life expectancy with another (or no) treatment. The usefulness of the information
these measures provide is of course highly dependent on the quality of the data on
which they are based (appendix B).

Summary measures of health outcomes

Asnoted by Gold et al. (2002):

Although mortality-based rates are useful in a cursory way, they provide insufficient
information to make any but the most basic judgments about the health of a population
or the comparative impact of an intervention. The contribution of chronic disease,
injury and disability to population health goes unrecorded. (pp. 115-16)

Summary measures of population health aim to fill this gap by combining
information on mortality and non-fatal health outcomes to represent population
health in a single number (Mathers et a. 1999; appendix B). They have been
developed for various purposes (box 5.2), including the need to compare outcomes
across conditions and/or interventions in light of rapidly expanding healthcare
expenditure, and the inadequacies of single-dimension statistics for this task.

Box 5.2 Potential uses of summary health outcome measures

« Comparing health conditions or overall health status between two populations or the
same population over time.

« Quantifying health inequalities.

« Ensuring that non-fatal health outcomes receive appropriate policy attention.

« Measuring the extent of different health problems using a common metric.

« Analysing the benefits of health interventions for use in cost-effectiveness studies.

« Providing information to assist in setting priorities for health planning, public health
programs, research and development, and professional training.

Sources: Mathers et al. (1999); Murray et al. (2002).

The measures most commonly referred to are the:

. quality-adjusted life-year (QALY), the most widely used measure of health-
related utility — which combines QoL and survival into a single index number
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by weighting the time spent in each health state by an associated quality/utility
weight between 0 (death) and 1 (full health) (health states deemed worse than
death can have negative values); and

disability-adjusted life-year (DALY) — which is calculated as the sum of years
of life lost due to premature mortality and years lost due to disability, and is said
to provide a measure of the burden of disease (box 5.3; appendix B).

Box 5.3 Burden of disease

The ‘burden of disease’ is the overall impact of a disease — incorporating impairments
to quality of life, disability and premature mortality — due to its presence in a
population. It therefore measures the health burden that particular diseases, conditions
or risk factors place on society.

Estimates of the health burden of disease can be used to estimate the economic
burden of specific diseases — by, for example, multiplying the DALYs attributed to a
disease by the estimated value of a DALY. This provides an estimate of the burden (in
dollar terms) that can be attributed to the projected disability arising from new cases of,
and from premature mortality due to, a condition. This value reflects factors such as the
impact on the ability of those who have the condition to participate in work, social
activities, and other activities or roles. It does not include the influence on families and
carers, however, so may not provide a complete picture of the burden.

Burden of disease estimates cannot be directly related to healthcare expenditure,
which is a measure that only examines the financial cost (burden) of treating the
disease. To the extent that expenditure on prevention and treatment reduces disease
burden, expenditure estimates relate to the burden averted by the health system,
whereas measures such as DALYSs relate to the current incident burden not averted.

Sources: ACAM (2005b); appendix B; Mathers et al. (1999).

Both QALY s and DALY sinvolve describing health (as a health state or condition),
developing values or weights for the state or condition, and combining values for
different states or conditions with estimates of life expectancy (Gold et a. 2002).
They differ, however, in the aspects of health that they value, populations from
which values are derived, the way life expectancy is handled, weights used and
underlying assumptions (Gold et al. 2002; appendix B). One QALY can be thought
of as a year of healthy life, while one DALY can be thought of as a lost year of
healthy life. Various technical, conceptual and practical issues confront the
calculation and use of QALY 's (box 5.4), aswell asof DALY's, so caution is needed
in using and interpreting them (appendix B).
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Box 5.4 Potential problems using QALYs in economic evaluation
e Restrictive underlying assumptions that may not reflect reality.

« Lack of sensitivity when comparing the efficacy of similar drugs, and the treatment
of less severe health problems.

« Difficulty accommodating chronic diseases, where QoL is more important than
survival (disease-specific measures tend to be used in such cases).

« Difficulties quantifying the impact of preventative measures, where health impacts
may not occur for many years, because the importance attached to each dimension
depends significantly on age, and life context and responsibilities.

« Inadequate weight attached to emotional and mental health problems.
« Lack of consideration of QoL of carers and other associates.

« The assignment of lower value to life extensions for the chronically ill/people with
disabilities than for otherwise healthy people.

Sources: Nord et al. (2003); Phillips and Thompson (2001).

Measuring social outcomes

The benefits of advances in medical technology may not accrue exclusively to the
technology’ s direct users — patients or service providers, for example. Others also
may be affected indirectly. Social outcomes refer to these ‘external’ outcomes that
are non-pecuniary. They are also often intangible and, consequently, can be difficult
to quantify. Moreover, they may not be clearly ‘positive’ or ‘negative’, so can give
rise to debates about ethics and the nature of society and its values. When concrete
indicators of outcomes cannot be devised, more qualitative and anecdotal indicators
need to be used.

Various possible social outcomes can result from advances in medical technology.

. Health-related spillovers. Vaccinations against infectious disease protect those
who are vaccinated and may also reduce the likelihood of infection of
unvaccinated people. Improved diagnostic techniques may reduce contagion
risks.

« Changes to community expectations about, for example, the extent and type of
treatment that should be expected for people of certain age groups or with
particular conditions.

« Changes to the age structure of society due to, for example, changes in fertility
and/or mortality rates.
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« Quality of life of associates and carers. Improvements in a person’s heath may
improve the QoL of family and friends.

« Contributions to general culture and knowledge. Advances in medical
technology, such as imaging, can be applied, and hence enhance knowledge, in
non-medical areas such as archaeology.

« Environmental spillovers can arise in the production and/or use of new
technologies — if, for example, required inputs have associated risks (such asin
nuclear medicine), or involve expensive or special disposal methods.

Measuring economic outcomes

As noted above, a thorough economic analysis incorporates tangible and intangible
outcomes at both the individual and societal levels. Thus, in theory, it incorporates
the value placed by individuals, on their life and wellbeing — even if this is not
(easily) quantifiable in monetary terms. This includes the quantity and quality of
leisure time, not just the ‘value’ of their productive capacity to the broader
community (appendix B). In general, then, economic analysis can be seen to
incorporate a range of outcomes, which can be considered in terms of broad
categories representing the main areas of interest. In the present context, this means
that ‘economic outcomes are one part of an economic anaysis, along with the
health and social outcome categories identified in the terms of reference. Bearing
thisin mind, in this report, economic outcomes are defined to involve material and
production-related aspects of life and the economy. They can be measured at several
levels and with various indicators (box 5.5).

Medical technology can affect economic outcomes both directly and indirectly.
Direct outcomes are the immediate consequence of using a technology in a specific
application (the administrative and efficiency impact of adopting appropriate
information and communications technology (ICT), for example). The indirect
outcomes are flow-on effects such as improved health leading to increased labour
supply and, through this, increased GDP per capita (Bloom et a. 2004;
Lichtenberg 20023).

As with most indicators, measuring economic outcomes involves numerous
difficulties, including: conceptual and methodological issues surrounding
measurement of the ‘quantity’ aspect of the indicator; attribution of the heath
condition to (changes in) the outcome; and valuation, including valuing productivity
in paid work, unpaid work and regular activities (appendix B).
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Box 5.5 Some economic impacts of advances in medical technology
Technological change can have impacts at various economic levels, including on:

« individuals, whose health status can affect their labour force participation, hours in
paid and unpaid work, earnings, number of days at work and/or school, and (quality
of) leisure time;

« associates of the individual, as reflected in, for example, the time spent by carers
in paid and unpaid work, and leisure, and their productivity in these pursuits;

e healthcare sector organisations, with possible effects on the overall use of
resources — such as emergency departments, beds, labour, and time spent
undertaking particular tasks — and productivity;

« firms and industries in general, in relation to the age structure of their workforce,
and workplace productivity, which can be affected by levels of absenteeism,
productivity levels while at work, and the retirement age of individuals whose health
is affected; and

« the economy as a whole, including possible effects on productivity, labour force
participation rates, the age structure of the workforce, and GDP.

There is particular (and unresolved) debate about whether, and how, indirect
economic outcomes (specifically health-related impacts on workplace productivity),
should be included in an assessment of technology impacts. The Commission notes
that measurement of indirect outcomes does require caution — the approach
adopted should be consistent and avoid double-counting. Hence, to the extent that
QALYs and other QoL measures incorporate an individual’s work-related
functionality/productivity, these productivity impacts should not be measured as an
additional indirect economic benefit. On the other hand, if the work of colleaguesis
also affected and this is not captured by the QALY measure, then these indirect
effects could be considered (appendix B).

General measurement issues

In addition to the indicator-specific measurement issues alluded to above, other
general issues are involved in measuring outcomes.

« Discounting. Discount rates, reflecting the different value placed on what occurs
now and in the future, can be used to consistently measure expenditure or
benefits that occur at different times. The need to discount costs is accepted but
there is debate about whether health benefits should also be discounted and the
appropriate level of the discount rate, including whether it should differ from
that used to discount costs (appendix B).
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— Discounting effectively gives less weight to changes in health that endure for
a long time or occur in childhood, and conditions with high levels of
mortality at younger ages, compared with those that last for shorter periods.

« Marginal or average outcomes? Average outcomes — the way in which most
health outcome information is reported — refer to the total impact of a
technology expressed as a proportion of the total affected population. Marginal
analysis, on the other hand, examines the additional or incremental impact of the
technology, that is the impact on the last relevant unit (patient treated, for
example) to which it is applied. Marginal and average values are unlikely to be
identical in the healthcare context, where the net benefits of technology vary
substantially across the patients or organisations that use them.

— Margina analysis generaly is preferred for cost-effectiveness analysis and
resource alocation decisions athough some have argued that it may not
always be sufficient for assessing health-related outcomes (appendix B).

« Valuing outcomes. There are several approaches for valuing mortality and
morbidity outcomes in healthcare, al involving the measurement of the value of
a ‘datistical life'. Value-of-life estimates can then be used to value QALY s and
DALY's (appendix B). Such valuation involves various ‘ conceptual, ethical and
practical problems (Mclntosh et al. 1999, p. 358) that are avoided by both cost-
effectiveness and cost—utility analysis, and many of the estimates seem very high
(appendix B). However, expressing both costs and benefits in monetary terms
allows comparison of the net benefits of health and non-health expenditure.

5.2 Health outcomes in Australia

In 2003 (the most recent year for which data are available), Australians on average
could expect to live longer and healthier lives than they could expect a decade
earlier. There were differences in the level of, and changes in, health status across
groups and regions, however.

The 132 300 deaths in Australia in 2003 represented an age-standardised mortality
rate of 6.4 per 1000 population, compared with 8 per 1000 population in 1993, a
decline of 20 per cent (ABS 2004d). In that time, mortality rates for females fell
18.8 per cent, from 6.4 to 5.2 per 1000 population, while those for males fell 22.5
per cent from 10.2 to 7.9 per 1000 population (ABS 2004d). Although mortality
rates fell in al jurisdictions, they were much higher in the Northern Territory than
elsewhere (9 per 1000 population) and lowest in the Australian Capital Territory
(5.8 per 1000 population).
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The Victorian Department of Human Services (VDHS, sub. 24) commented that
overal mortality improvements equated to 640 000 extra years of life already lived
over the past decade.

Life expectancy at birth for Australians in 2003 was about 80.4 years, compared
with about 77.7 years a decade earlier, an improvement of 2.7 years.

In that time, life expectancy for females increased 2.3 per cent, from 80.9 to 82.8
years, and that for males rose 4.5 per cent, from 74.5 to 77.9 years (ABS 2004d).
Life expectancies were lower: in the Northern Territory than for other jurisdictions;
in rural and remote populations; and for Indigenous Australians.

5.3 Linking outcomes to advances in medical
technology

That advances in medical technology have delivered various, sometimes significant
benefits, is undeniable. Increases in expenditure and numbers of patients treated
often reflect (at least in part) the perceived benefits of advances that have resulted
in, for example, lessinvasive and more effective procedures (chapter 4).

However, any attempt to quantify the influence of advances in medical technology
on health, social and economic outcomes confronts many difficulties.

. Isolating the impact of medical technology. Many factors other than medical
technology, both within and external to the healthcare sector, influence health
outcomes. These include socioeconomic and demographic characteristics,
infrastructure, diet and the environment (SCRGSP 2005). For the most part,
studies of specific technologies are better suited to estimating the contribution of
advances than are studies of technology at an aggregate level.

. Lags between cause and effect. At both patient and population levels, the full
impact of an intervention may not be felt immediately. Preventative
interventions and vaccinations, for example, target populations before the onset
of a condition, which may not otherwise have occurred until many years in the
future (if at al). Even treatment of acute conditions can have uncertain lifetime
impacts beyond the treated episode.

. ldentifying and measuring the appropriate indicator of outcomes, as discussed in
section 5.1.

« Data and information availability. The information required for accurate
measurement of the impacts of medical technology are often unavailable,
incomplete or inconsistent. Thus, any conclusions based on these must be treated
with some caution.

108 IMPACTSOF MEDICAL
TECHNOLOGY



Applicability of trial results to the real world. In many cases, the available data
have been generated in a trial setting. The extent to which this trandates into
outcomes in the real world is affected by factors such as the design and length of
the trial (especially where lags or long-term side effects are an issue), and the
characteristics of the participating groups relative to future real-world patients.

Benefits can change over time. The Medical Industry Association of Australia
(MIAA, sub. PR54, p. 4), for example, commented that ‘it is highly unlikely that
the benefits of today’s pacemakers will be the same as the pacemakers available
in 10 years'. Likewise, the benefits of some surgical procedures may increase as
practitioners become more experienced in performing them.

Methodological issues. Formal studies of the benefits of technological advances
have been conducted, with some applying econometric techniques and using
health outcome measures such as QALYs and DALY's as inputs. These tend to
be limited in scope (many focus on pharmaceuticals), and there are issues about
the appropriateness of the models used and underlying assumptions, as well as
data quality.

Valuing outcomes. The methods used to estimate the value of life, productivity
gains and so on, are subject to controversy (appendix B).

Additional complications exist for analysing benefitsin this study.

Lack of local studies. Of the available studies, most have not been undertaken
for Australia. Although international studies can be useful and broadly indicative
of impacts, any inferences drawn for Australia must be mindful of differencesin
the broader health, social and economic environment across countries.

Timeframe of analysis. The period of analysis in many studies does not coincide
with that required for this report, that is, the past ten years.

The focus on advances in medical technology. Several studies use measures of
the cost of technology (such as total health or pharmaceuticals expenditure) that
include all vintages of the technology in question, rather than just the ‘new’
component (that is, the expenditure that reflects advances).

These issues necessarily constrain the present analysis. Nonetheless, severd
observations can be made about the impact over the past decade of advances in
medical technology — in the aggregate, by broad category (pharmaceuticals), and
by specific technologies.
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The impact of medical technology in aggregate

The evidence on the impact of advances in medical technology in aggregate is
relatively limited, with most research focusing on specific technologies (especialy
pharmaceuticals, as discussed below).

Estimates of the impact of healthcare expenditure on health outcomes, and the
returns to health-related research and development (R&D) can provide an indirect
way to assess the aggregate impact of technology. Studies of this type tend to use
longevity or mortality as the health outcome of interest. Lichtenberg (2003a, p. 3)
noted that, until recently, it had generally been thought that the contribution of
medical care to increasing longevity has been ‘ quite modest’. Other factors, such as
education, lifestyle, nutrition and the environment, have been suggested as more
important influences. Recent research has, however, found that some medical
technol ogies have played a greater role than previously thought.

Impact of healthcare expenditure on health outcomes

A recent Australian study, using 1996 population data, found that medical
expenditures were health-improving (in terms of reducing mortality), and that their
benefits relative to their costs were still increasing (Connelly and Doessel 2004). To
the extent that some of this expenditure was incurred on ‘new’ technologies, it
suggests that technological advances may have had a positive impact on longevity
inAustralia

A study in the United States (MEDTAP International 2004) suggested that
improvements in health and the associated expenditure between 1980 and 2000
resulted in 470 000 fewer deaths, 2.3 million fewer people with disabilities and
206 million fewer days spent in hospital than would otherwise have been the case.
The study only examined impacts on longevity, but assumed that all improvements
in health outcomes were due to increased expenditure on health services (other
contributing factors were assumed not to have changed in net termsin that time).

Impact of medical research on health outcomes, and returns to research

Both ‘formal’ research (basic laboratory studies and applied research such as
randomised clinical trials) and ‘informal’ research (improvements in knowledge
generated outside the context of basic research and clinical trials, such as through
clinical practice) have improved population health outcomes (Heidenreich and
McClellan 2003). Heidenreich and McClellan (2003), investigating changes in
treatment of acute myocardial infarction (AMI), for example, noted the benefits that
derived from formal research, but also that the health benefits of the informal
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development of medical practices ‘far outweighed their costs (p.192). They
commented further that:
.. informal, incremental developments in clinical ‘know-how’ that occur beyond the
setting of formal biomedical research studies are major contributors to growth in the

biomedical knowledge base and to the resulting improvements in population health.
(Heidenreich and McClellan 2003, p. 192)

US studies that have attempted to quantify the returns to medical research, have
found the gains in terms of lives saved to be substantial. Murphy and Topel (2003),
for example, estimated that, the net value (total value of the gains less the increase
in health expenditure) of increased longevity was eight times greater than research
expenditure over the 1970-98 period (even if only 10 per cent of that value was due
to increases in medical knowledge). The greatest returns were in the first decade of
the period. Reduced mortality from cardiovascular disease (CVD) has been the
main contributor to increased longevity (Cutler and Kadiyala 1999;
Rosenberg 2002). Cutler and Kadiyala (2003) commented that the average 45 year
old American now lives 4.5 years longer than in 1950, simply due to the reductions
in CVD mortality.

Cutler and Kadiyala (2003) investigated the link between medical research and
CVD mortaity. Examining the effects of research on both treatments and
behavioural change, they suggested that around one-third of the improvement in
CVD mortality was due to each of high-technology invasive treatments, low-
technology pharmaceutical innovation and behavioural change. The subsequent
estimated rate of return to medica technology innovation was around 4 to 1, with
the return to new knowledge about 30 to 1. Access Economics (2003c) estimated
that annual rates of return to Australian medical R&D were between one and five
times expenditure. In the 1999 base case, the figure was 2.4 times (1.3 due to
improved longevity and 1.1 due to improved wellness).

Impact of health status on other outcomes

A number of studies at the aggregate level examine the impact of improved health
status on other, generally economic, outcomes. The contribution of medica
technology to these other outcomes would need to be assessed indirectly — by
estimating the impact of technology on health (which, as already noted, only tends
to have been quantified in relation to specific technologies). These studies have
found improved health increases:

. GDP per capita, which a recent cross-country study estimated increased by
around 4 per cent for each extrayear of life expectancy (Bloom et al. 2004); and

. workforce participation among older workers. Cai and Kalb (2005), for example,
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found that over 81 per cent of older working-age Australian men who reported
poor health were not in the labour force, compared with only 15 per cent of those
who reported very good health. Another Australian study (Walker 2004), found
that, although government incentives and improved job availability significantly
influenced participation, improved health in 1998 would also have led to an
additional 500 000 people aged 65 to 70 years remaining in the workforce
(increasing their earnings and reducing government expenditure on pensions).

Recent US research shows that poor health can also have significant effects on
productivity (measured as the percentage of time that a worker is working at full
potential), mostly due to lost productive hours rather than absence (Gross 2003).
Therefore, to the extent that advances in medical technology have played arole in
improving health, they would have indirectly contributed to increased worker
participation, productivity and GDP per capita.

The value of improved health outcomes

Many studies, including some of those cited above, have attempted to place a value
on improved health outcomes. Nordhaus (2003), for example, estimated the value of
improvements in living standards due to decreased mortality to be equivalent to as
much as 40 per cent of US consumption over the period 1975-95, or between about
1.6 and 2 per cent of consumption per year. He suggested that including morbidity
improvements might add another 5 per cent or more to the estimated value of health
improvements.

MEDTAP International (2004) estimated that the value of the reduced deaths in the
United States between 1980 and 1998 was US$1.9 trillion (assuming a value of life
of US$4 million), with the two-year increase in life expectancy estimated to be
worth US$L.5 trillion (assuming a net present value of a life year of US$100 000,
undiscounted).

Murphy and Topel (2003) estimated the value of increased longevity in the United
States between 1970 and 1998 to be US$2.6 trillion per year (in 1996 US dollars),
equal to about 45 per cent of average measured GDP over that period. The gains
peaked at about $350 000 for men at age 50, and at about $180 000 for women at
age 45. The 1970-80 period accounted for more than half of the overall value of the
gains (US$37 trillion), with gains lowest (though still high) between 1990 and 1998
(US$16.7 trillion).

The value of increased longevity in Australia likewise may be considerable.

« Access Economics (2003c) valued improved health in Australia between 1960
and 1999 at $5.4 trillion ($2.9 trillion due to longevity and $2.5 trillion to
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morbidity improvements). The longevity component accounted for 46 per cent
of Australian consumption expenditure over the period, and was worth $142
billion per year by 1999. Cardiovascular improvements accounted for about one-
third of the gains.

« In aless forma approach, the VDHS (sub. 24) estimated the value of lower
mortality rates alone in Australia over the past decade, would be $110 billion,
when considering the years to be lived in the future. This figure would double if
the same gains were realised in relation to morbidity. These figures are based on
the assumptions that two-thirds of the years gained are healthy, half are due to
healthcare (including public health programs and education campaigns, as well
as medical technology) and the value of a healthy year of life is $100 000.

The economic gains of increased longevity have been found to rise over time, and
increase with a larger population, higher average lifetime incomes, and better
existing health levels, and the closer the ages of the population are to the onset of
disease (Murphy and Topel 2003). Murphy and Topel (2003) suggested that
economic growth and population ageing alone would increase the economic return
to improved treatment of many diseases by almost 50 per cent between 1990 and
2030.

The impact of broad categories of technologies

Most quantitative research relating to the impact of broad categories of technology
has focused on pharmaceuticals, in part reflecting the greater availability of data
relative to other technologies (Lichtenberg 2003a).

Participants in this study commented on the variety of benefits that pharmaceuticals
can provide including saving and prolonging lives, improving QoL (by, for
example, decreasing recovery times, alowing people to lead more active and
productive lives, and reducing their pain), preventing and curing disease, reducing
the need for admission to hospitals and institutions, and improving safety and/or
reducing side effects (GlaxoSmithKline Australia, sub. 21; Medicines Australia,
sub. 30; MIAA, sub. 17; Pharmacy Guild of Australia, sub. 13).

Medicines Australia commented on the range of conditions for which
pharmaceuticals have improved outcomes in the recent past:

For the main chronic illness areas such as diabetes, asthma, cardiovascular disease,
muscul oskeletal disease and mental health, medicines are central to improved outcomes
in the past 10-20 years. The introduction of statin medications for elevated cholesterol,
improved oral hypoglycaemic medications for type 2 diabetes, inhaled corticosteroids
for asthma and SSRI [selective serotonin reuptake inhibitors] antidepressants for
depression have all had significant impact on disease burden. (sub. 30, p. 60)
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A number of studies, mostly conducted overseas, have tried to quantify these
benefits. The quality of the results is affected by factors such as sample size, and the
extent to which they control for the severity of illness and define appropriate lags
between drug launch and effect.

Crémieux et a. (2005) found a ‘strong dtatistical relationship’ between
pharmaceutical expenditure and health outcomes in Canada between 1981 and
1998, particularly in relation to infant mortality and life expectancy at age 65, and
for private rather than public spending. They estimated that 15 000 lives had been
saved due to the increase in pharmaceutical expenditure since 1981, noting that
outcomes would have been better (an average of 584 fewer deaths each year, or up
to 10 509 fewer deaths in the first year of life, and several-month increases in life
expectancy) had expenditure in al provinces equalled that of the two highest-
spenders. Pharmaceutical expenditure generally had a more significant impact on
life expectancy (except infant mortality) than did other medical expenditure.

Lichtenberg (2003b) examined the relationship in the United States across diseases
between the reduction in life years lost before age 75 and the relative use of new
pharmaceutical products over the period 1970-91. Overall, he estimated that each
new drug approved during that period saved 18 800 life years in 1991. Over 45 per
cent of the variation in the reduction in mortality across diseases was explained by
new-drug share — the reduction in life years lost was five times greater for the 19
diseases with the highest relative use of new drugs than it was for the 19 diseases
with the lowest relative use. The impact was ‘ much greater’ between 1970 and 1980
than it was for the 1980-91 period, but the significance of the impact was larger
over the entire 21-year period than either subperiod, reflecting the long-run effects
of new drugs. Only the highest third of the age distribution benefited between 1980
and 1991. He tentatively estimated the social rate of return to pharmaceutical
innovation over the period to be 68 per cent.

Lichtenberg (2003a) found that, after controlling for education, income, nutrition,
the environment and ‘lifestyle’, the launch of new chemical entities (NCEs) had a
strong positive impact on the probability of survival — accounting for 40 per cent
(1.96 years) of the long-run increase in longevity in the sample as a whole between
1986 and 2000. Many older non-NCE drugs had no impact. The maximum impact
was felt with athree to five-year lag, reflecting gradual diffusion.

Using Puerto Rican data, Lichtenberg (2004a) found that drug vintage had a
significant effect on a patient’ s three-year probability of survival (between 2000 and
2002) — estimated mortality rates strictly declining with drug vintage. He estimated
that new drugs introduced from 1970 to 2000 reduced the mortality rate by about
0.58 per cent per year. The actual mortality rate was about 16 per cent lower than it
would have been if all drugs consumed were of pre-1970 vintage.
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Using 1997 US data, Lichtenberg and Virabhak (2002) examined the impact of new
drugs on various indicators of health — survival, perceived health status, and
presence of physical or cognitive limitations. They found that those taking newer
drugs had better post-treatment health than those using older drugs for the same
condition. The effect was greater for those with lower initial health, suggesting that
‘ pharmaceutical-embodied technical progress has a tendency to reduce inequality as
well as promote economic growth’ (p. 28).

Frech and Miller (2004) also examined the impact of pharmaceuticals, both on life
expectancy and disability-adjusted life-expectancy (DALE) (appendix B) in OECD
countries. They found that pharmaceutical consumption had a greater impact on
DALE than on life expectancy, suggesting ‘much of the benefit of modern
healthcare is on quality of life’ (Frech and Miller 2004, p. 35). Non-pharmaceutical
expenditure did not appear to have an impact (although they noted this could have
been due to statistical anomalies).

In terms of economic outcomes, Gross (2003) noted that pharmaceuticals are able to
target many of the chronic illnesses that affect productivity. Lichtenberg (2001,
p. 247) found that those consuming new drugs were ‘significantly [in a statistical
sense] less likely to experience work-loss days than persons consuming older drugs
were’, athough the effect was not very large. (The age of drugs did not affect
school days and only marginally affected bed days, but did affect the number of
hospital stays.)

Lichtenberg (2002a) also found that newer vintages of pharmaceuticals decreased
the probability that people experienced activity limitations, reducing the number of
days where their activity was restricted. Accordingly, he concluded that newer
drugs contribute to increased labour supply and, therefore, GDP per capita
Lichtenberg (2005) estimated that the growth in the lagged stock of pharmaceuticals
(used to treat 47 chronic conditions) between 1982 and 1996 reduced:

. the probability of being unable to work by 1.8 per cent per year, and of being
limited in work by 2.0 per cent per year; and

. the number of ‘work days lost’ by 1.0 per cent per year, and ‘restricted activity
days by 1.5 per cent per year.

He estimated further that the benefits of new drugs, measured as the value of the
increase in workforce participation, was eight times greater than the estimated cost
of the new drugs. Assuming only 28 per cent of the effect of new drug approvals
was attributable to the drugs (the remainder attributable to other medical
innovations), benefits were still more than double the expenditure on them.
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The beneficial impact of pharmaceuticals has been shown to be enhanced by disease
management programs and education, as noted by AstraZeneca:

A magjor US health plan enrolled over 2000 patients in a disease management program
which focused on education about the disease, and the importance of following
treatment regimens including medicines such as angiotensin-converting enzyme (ACE)
inhibitors ... Patient outcomes were also improved — mortality rates were 15 per cent
lower than the expected rates, and patient’s ability to perform their normal activities
increased by 15 per cent. (sub. 23, p. 4)

The impact of individual technologies

The impacts of specific pharmaceuticals, medical devices and other technologies on
health, social and economic outcomes are discussed in this section.

Impact of specific pharmaceuticals

Various Australian and international studies have illustrated the impact of specific
pharmaceuticals (box 5.6).

Box 5.6 Impacts of specific pharmaceutical advances
Health outcomes

e Stomach ulcer medication — the number of operations to treat stomach ulcers fell
from 97 000 to fewer than 19 000 in the ten years following the introduction of
stomach-acid-blocking H2 antagonist drugs (Canada).

« New cancer drugs have reduced some of the adverse effects of chemotherapy —
preventing nausea, restoring lost energy, and stimulating weakened immune
systems. They also accounted for 50 to 60 per cent of the gain in US cancer
survival rates (which have risen from 50 to 62.7 per cent) since the 1970s,
contributing to 10.7 per cent of the increase in US life expectancy at birth.

« Adjuvant chemotherapy increased breast cancer survival rates by 33 per cent. In
the adjuvant setting, non-steroidal aromatase inhibitors increased quality of life and
reduced toxicity for metastatic patients, as well as increasing disease-free survival.

« Herceptin has been shown to prolong survival of women who have advanced
metastatic breast cancer with a specific genetic alteration. Adding Herceptin to
standard chemotherapy has been found to control the cancer for longer and
increase survival compared with chemotherapy alone. Patients on Herceptin have
also been found to be in less pain and suffer less shortness of breath. There may
also be benefits for women in the earlier stages of the disease.

(Continued next page)
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Box 5.6 (continued)

« Statins are considered a key contributor to the large decline in deaths from coronary
heart disease, reducing risk factors and overall mortality, although they are
generally more effective in secondary than in primary prevention (depending on risk
factors).

o Changes in pharmaceutical treatment for AMI — including aspirin, beta-blockers,
thrombolytics and ACE inhibitors — in the United States between 1975 and 1995
accounted for about 70 per cent of the change in mortality outcomes for AMI. This
included reduced use of older treatments that had proven harmful in some cases.

« New asthma medication resulted in a 28 per cent decline in mortality from the
condition over ten years during the 1990s (Australia).

« Selective serotonin reuptake inhibitors (SSRIs) for depression may have contributed
to a reduction in suicide rates for some age groups, and have fewer side effects
compared with older antidepressants (enhancing patient compliance).

o Patients treated with recombinant thrombolytic drugs (rt-PA), developed in the
1990s, are at least 30 per cent more likely to have ‘minimal or no disability’ three
months after having an ischaemic stroke than those who are untreated immediately
following the stroke. Glycoprotein inhibitors are also reported to have improved
outcomes for stroke patients in the United States.

Social outcomes

e Medications for mental illness have contributed to improved social attitudes to
mental iliness, and reduced the treatment burden on patients and family members.

Economic outcomes — productivity

e Influenza vaccines — vaccinated individuals in a US sample lost 18 to 43 per cent
fewer work days, with 18 per cent fewer days of reduced effectiveness, than those
receiving a placebo.

« Migraine medications reduced productivity loss by 49 per cent per headache during
the workday in one US study, while another US study found that more than 50 per
cent of workers who received a triptan drug injection for an attack returned to work
within two hours, compared with 9 per cent of those who received a placebo.

« New diabetes medications resulted in 19 fewer lost work days (5 compared with 24)
per 500 days, for those taking the medication compared with the placebo group
(United States). Patients with type 2 diabetes who undergo ‘well-managed’ drug
therapy are also more likely to be employed and be more productive.

e A new atypical antipsychotic medication led to a doubling of employment rates of
people with schizophrenia in a US study.

« New (non-sedating) antihistamines — a US study reported a 2 per cent increase in
daily work output in the three days after receiving the medication, compared with a
7.8 per cent reduction in work output for those receiving sedating antihistamines.

Sources: Appendixes F, G, I; GlaxoSmithKline Australia, sub. 21; Heidenreich and McClellan (2003);
Lichtenberg (2004b); Medicines Australia, sub. 30; MEDTAP International (2004).
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The impacts documented by these studies include:

improved health outcomes, such as:

— increased survival rates, decreased mortality rates and increased longevity
due, for example, to asthma medication, statins, and anti-cancer drugs;

— reduced need for surgery due to stomach ulcer medication, for example; and

— reduced side effects, for example, due to new cancer drugs and
antidepressants;

improved socia outcomes, including improved attitudes to mental illness; and

improved economic outcomes, such as increased productivity, due to influenza
vaccines, non-sedating antihistamines, and new medications for migraines and
diabetes;, and higher employment rates of patients taking antipsychotic
medication.

Impact of specific medical devices

Although published studies have not quantified the impacts of advances in medical
devices to the same extent as they have for individual pharmaceuticals, severa
specific impacts (covering various conditions) have been noted, at least
qualitatively. At a broad level, advances in medical devices have reduced disease
risk factors, long-term complications of related chronic diseases, and the need for
drugs. They have also improved mobility and day-to-day functioning, and reduced
hospital admissions, length of stay and the indirect costs of caring for patients.

How medica devices have delivered these benefits can be illustrated with specific
examples.

Blood pressure monitoring devices have helped to reduce risk factors for heart
disease (MIAA, sub. 17).

Diagnostic devices for heart disease and stroke have helped to monitor
symptoms and diseases (MIAA, sub. 17).

Home monitoring kits have improved (made more accurate) self-monitoring of
blood glucose levels for diabetes (MEDTAP International 2004).

Ambulatory heart monitors have accelerated rehabilitation, allowing people to
lead normal lives or improving their QoL (MIAA, sub. 17).

Prostheses (knee and hip replacements, for example) have alleviated pain and
improved physical function in most patients who have not responded to non-
surgical therapies. They have also improved most aspects of patients health-
related quality of life, although hip replacements may have delivered a greater
return to patients than knee replacements, and primary surgery may have offered
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greater improvement than revision surgery (appendix E). Hip replacements have
also reduced the need for older people to live in nursing homes (MIAA, sub. 17,
MTG 2003).

Intraocular lenses have improved outcomes of cataract operations, restoring
vision soon after surgery, with vision restoration helping to prevent premature
death due to visual impairment, and reducing the need for older people to livein
nursing homes (appendix M).

Colonic stents allow an obstruction to be eased when people are too ill to have
an operation or when the cancer is too advanced to be removed by an operation,
improving patient QoL (MTG 2003).

Implantable cardioverter defibrillators (ICDs) have been found to significantly
reduce mortality from sudden cardiac death (MEDTAP International 2004).

Cardiac resynchronisation therapy (CRT), which involves inserting a device
similar to conventional pacemakers, combined with drug therapy for heart
failure patients has been found to reduce complications and mortality relative to
traditional drug therapy alone. A recent European study estimated that CRT
alone resulted in a 36 per cent reduction in mortality. A US study found that a
new version of ICDs, the CRT-D, which combines a defibrillator with a
biventricular pacemaker, reduces all-cause mortality and hospitalisation. Overall,
both CRT and CRT-D appear to improve patients' functional capacity, exercise
tolerance and QoL (MIAA, sub. PR54).

Microcoil devices help prevent stroke and provide effective minimally invasive
treatment for brain aneurysms (MEDTAP International 2004).

Insulin pumps for diabetics have improved patient QoL, by providing more
control over their condition and increasing flexibility of lifestyle in terms of
eating and exercising. They have also improved clinical outcomes (better blood
glucose control, resulting in fewer episodes where patients need help from
others, and reduced diabetes-related complications). Consequently, they have
reduced mortality rates — improved control of glucose levels can prolong life by
an average of fiveyears. (MTG 2003)

Drug eluting stents provide some, possibly small, QoL benefits relative to bare
metal stents by reducing the rate of restenosis following coronary angioplasty.
However, as yet no difference has been found in their impact on major events
associated with coronary heart disease (appendix H).

BENEFITSOF 119
MEDICAL
TECHNOLOGY



Some positive impacts of other advances in medical technology

Advances in imaging technologies have resulted in less invasive, better quality
images and more sophisticated and accurate measurements, that can be delivered
faster. This has reduced the need for exploratory surgeries, and broadened the range
of treatment and management options (Australian Diagnostic Imaging Association,
sub. 12; MTG 2003; SA Government, sub. 35). Advances in ultrasound and cardiac
catherisation, for example, have improved treatment planning and outcomes for
heart attacks by providing information on heart functioning and performance
(MEDTAP International 2004). Improvements in brain and vascular imaging have
also dlowed much faster diagnosis of stroke and its possible cause, allowing
treatment to begin earlier, thereby improving health outcomes (MEDTAP
International 2004).

Although the merits of positron emission tomography (PET) imaging in some uses
has been controversial, the Cancer Council Australia and Clinical Oncological
Society of Australia (sub. 32) commented on the benefits this can provide in the
treatment of cancer. They cited a study of patients with four types of cancer (non-
Hodgkins lymphoma; lung; head and neck; and bowel cancers), which found that
PET imaging:

. facilitated an increase in cancer survival rates by five to six months on average;

. dlowed patients to receive better targeted care based on information about
metastatic disease; and

. avoided ‘futile and costly’ surgery or radiotherapy (with consequent QoL
Improvements and possible productivity gains) (p. 23).

Other benefits delivered by specific technologies include:

. faster recovery from eye surgery and other procedures, due to lasers
(MTG 2003);

« reduced hospital stays and recuperation times, due to minimally invasive surgery
(MTG 2003) and improved anaesthetics (Australian Society of Anaesthetists Inc,
sub. 8);

. an ability to perform procedures on younger, sicker and older patients, and to
perform riskier procedures, due to advances in anaesthesia;

« the possbility of earlier treatment of some diseases, with subsequent
improvements in mortality, morbidity and length of hospital stays, due to
improved turnaround times and accuracy of many pathology tests (Royal
College of Pathologists of Australasia, sub. PR52);

120 IMPACTSOF MEDICAL
TECHNOLOGY



. better management of people with diabetes, due to the development and
widespread availability of the haemoglobin Alc laboratory test, and easier
management of the condition due to the development of non-invasive tests that
do not require skin puncturing (MEDTAP International 2004); and

. fewer medica errors, improved efficiency and effectiveness of healthcare, and
improved access for rural and remote communities, dueto ICT (appendix K).

But advances in technology do not guarantee the ‘best’ outcomes

There is often a presumption that a newer technology must be better smply by
virtue of its being an ‘update’ of an existing solution or of its being seemingly more
sophisticated. If this presumption does not reflect reality, inappropriate and/or
excessive use of the technology can result.

The extent of benefits depends on how technology is used

Advances in some types of technology may only deliver significant additional
benefits in a particular setting or for a particular subgroup of patients. At a broad
level, benefits can depend on:

« whether the technology is used in primary prevention (that is, to prevent a first
episode of a condition) or in secondary prevention (that is, after a person has
already had an episode) — as noted in box 5.6 and appendix F, for example,
statins have been found to be more effective in secondary prevention than in
primary prevention, where the benefits are less clear;

. the age of patients — some interventions, such as some asthma medications,
have different effects on younger than on older patients;

. the extent to which patients comply with use instructions; and

. comorbidities — the presence of which can, for example, result in an otherwise
beneficial intervention having less beneficial (or even detrimental) impacts or
interacting negatively with treatments for the other conditions.

— Inthe case of diabetes, for example, the reduction in cholesterol due to statin
therapy was found to lower the risk of coronary events (MEDTAP
International 2004). More recent research found, however, that statins had no
significant effect on ‘severely ill’ diabetics who require haemodiaysis, but
that thelir relative risk of fatal stroke doubled (Wanner et al. 2005).

The uptake of technologies in practice has not, however, always reflected these
differential outcomes. In part, thisis due to the fact that clinical trial design does not
aways allow these differences to be detected. It also partly reflects the difficulty
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practitioners have denying access to available medical advances even if the benefit
to a specific patient may be marginal at best (Callahan 2003). That patients do not
bear the full cost of interventions reinforces the tendency to use newer technologies.

Low technology solutions are sometimes at least as effective

Interventions, medical and non-medical, that do not rely on ‘high technology’
solutions can be effective and appropriate in some cases. Asthma management
plans, for example, have been shown to be effective in managing the disease —
helping many to control their asthma and reducing the need for hospitalisation —
even though the use of these plans has been falling since 1995 (ACAM 2005b).
Preventative measures, including lifestyle changes, can also be effective ways to
either prevent the onset of, or manage, illnesses such as CVD and type 2 diabetes.

Yet the emphasis has often been on using new ‘high technology’ medical
interventions. This has led to claims by participants to this study, as well as in the
broader literature, that some conditions have been ‘medicalised’, and some
technol ogies overused.

« Already the most commonly performed surgical procedure in Australia, the use
of caesarean sections to deliver babies is increasing (accounting for about
30 per cent of births), even when medically unnecessary. This is despite the
availability of less-technologically intensive yet effective aternatives, and the
risk of complications (to the mother and/or baby) associated with the procedure
(Darby 2005; Professor Lesley Barclay and Dr Robyn Thompson, sub. PR48).
Suggested drivers of this trend include convenience to the mother and the
specialist, the demand for women to choose their own means of birth, increased
numbers of older mothers, rising obesity rates, and a desire by women to
‘maintain pelvic shape' (Darby 2005).

. Overprescribing of medication, including for mental illness and attention deficit
and hyperactivity disorder (ADHD), has also generated debate.

— SSRIs have proven very effective for a number of people with depression,
and their use (for an increasing number of indications) is growing (box 5.6;
appendix G). Questions are mounting, however, about whether the ‘right’
people are receiving the treatment, particularly as the severity of potential
side effects (such as increased risk of suicide and symptoms of psychiatric
disease) is coming to light. SSRIs are not recommended for younger people,
for example, even though they are being prescribed antidepressants, while
counselling has been suggested as a more appropriate alternative for milder
cases (Dr Yolande Lucire, sub. PR47; Bell 2005; Macken 2005). The efficacy
of cognitive behaviour therapy (face-to-face and over the internet) and other
talk therapies, for instance, has been demonstrated in trials, athough such
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psychological treatments face resistance among many psychiatrists (Richards
2004, Skatssoon 2004).

— The number of diagnoses of, and prescriptions for, ADHD has risen
dramatically in the past decade or so (Allen 2005; Cameron 2005; Cummings
2005). Some in the medical profession believe this growth isin part the result
of misdiagnosis — the symptoms of ADHD being almost identical to those
resulting from other causes, such as trauma (Cummings 2005). They suggest
that identifying and addressing these underlying causes can be more effective
than automatically treating the symptoms with medication (Cummings 2005;
Dunlevy 2005). Psychological or other low-technology therapies (such as
physical exercises to stimulate the lower part of the brain) can sometimes be
more appropriate, and would avoid the adverse effects that can result from
drug treatment (Cameron 2005). On the other hand, some have suggested that
only a small proportion of those exhibiting symptoms of ADHD are using
medication to control it, indicating ‘cautious prescribing practices
(Dunlevy 2005).

Various factors have contributed to these problems. Some have arisen due to what
Callahan (2003, p. S345) describes as ‘a supposed imperative to use available
technologies’, regardless of what evidence-based medicine might suggest is
appropriate. This imperative and a shortage of doctors are also allegedly leading
hospitals to overuse expensive medical equipment in a bid to attract to their
hospitals (insured) private patients (who do not directly bear the costs of the
equipment), as well as doctors (Stafford 2005c). In the case of hip replacements, the
head of orthopaedic surgery at the Queensland University of Technology suggested
that ‘every patient wants a titanium implant because they’ve read that it's such a
good light metal and fancy pushbikes are made of it’ (cited in Burstin 2004).

Staff shortages and the nature of government funding have been suggested as
contributing to the overprescribing of some medications. In terms of depression, one
doctor has commented that, given the relative costs of counselling (which attracts
no Medicare rebate) and medication (which is on the Pharmaceutica Benefits
Scheme (PBS)), ‘it’s clear that more people will have access to medication rather
than counselling’ (Macken 2005). In the case of ADHD, ‘handing out pills' is seen
as relatively quick and easy, but ‘bringing in experts such as education specialists,
speech therapists, child psychologists and behavioural therapists is far harder and
more expensive’ (Cameron 2005). Inequality of access to psychological therapies
exacerbates the problem in rural areas.
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... and technology can be a two-edged sword

Some advances in technology, while delivering sometimes significant benefits in
one area, have also given rise to problems. This has been evident, for example, in
the case of ICT applications in heathcare. The use by general practitioners of
electronic prescribing packages, for example, offers potentially substantial benefits
in terms of efficiency and health outcomes (by decreasing medication errors). On
the other hand, advertising that appears with some of these packages has been
blamed for the overprescribing of ‘expensive’ medications and increased PBS costs
(appendix K). Advances in ICT, and specificaly the internet, have also increased
consumer access to health information, with a potential to improve health outcomes.
However, there are issues about the quality of this information, the extent to which
consumers can interpret it, and the dangers of self-diagnosis (appendix K). Genetic
testing, too, can provide valuable information and potentially contribute to disease
prevention, but may also cause anxiety and distress during testing and among those
undergoing prophylactic therapy (appendix L).

In terms of medicine-specific advances, problems can to some extent be attributed
indirectly to the benefits they provide, and have resulted from such factors as:

. unredlistic expectations and inadequate understanding about the true nature of
the benefits delivered by the technology (such as assisted reproductive
technology (ART));

. the seeming imperative to use atechnology becauseit is available, even:

— if its benefits in a specific case are unclear or marginal at best (such as with
some diagnostic technol ogies); or

— where knowledge about side effects is uncertain (such as with SSRIs and
ADHD drugs, and some Cox-2 inhibitors, a class of non-steroidal anti-
inflammatory drug (NSAID) used in the treatment of arthritis);

. theinability of other aspects of healthcare to keep pace with the outcomes of the
technological advance (such as improved treatments and surviva rates for
chronic paediatric conditions); and

. the use of technology to try to prolong life, but possibly severely comprising the
quality of that life (such asin critical care settings).

ART has given many otherwise infertile couples the opportunity to have children.
As well as being the subject of ethical debates (discussed below), Andrea Hayward
(sub. 7) pointed to the possible impact ART has had on women’s decisions on when
to have children. She suggested that one factor influencing the trend for women to
have their first child later in life is the ‘unrealistic expectations that reproductive
technology will be able to guarantee them a baby if they delay their childbearing’
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(sub. 7, p. 1) and are unable to conceive naturally. She commented further that ‘the
higher the level of technology, the higher the aspirations about its potentia and
ability’ (sub. 7, p. 9) but that ‘some ... will remain childless as they are unable to
achieve a pregnancy, or maintain a pregnancy due to age related complications' that
they mistakenly believe are avoided by ART (sub. 7, p. 1).

As noted above, advances in diagnostic imaging have provided a range of benefits.
A recent advance — multidetector computed tomography (CT) scans of the heart —
offers the potential for further benefits. Scans are performed in just a few seconds,
require no recuperation period and may largely replace invasive diagnostic
angiograms, with particular benefits in emergency situations. However, because the
new technology is so sensitive, it can detect previously undetectable narrowed
arteries and lung spots that may pose no heath problems or risks. This has led to
concerns that doctors and patients may want to ‘fix’ percelved problems with
procedures that carry their own risks. (Kolata 2004)

Cox-2 inhibitors came onto the market in the late 1990s promising significant
benefits over traditional NSAIDs. As well as their effectiveness in reducing the
symptoms of arthritis, another particular benefit was their apparent gastrointestinal
safety relative to traditional NSAIDs (Dieppe et a. 2004; Murray 2004). In the case
of rofecoxib (Vioxx), however, potential side effects relating to cardiovascular
toxicity (increased risk of heart attack and stroke for patients taking the drug for
more than 18 months) were initially ignored (Dieppeet a. 2004; Murray 2004,
Pountney 2004). Concerns about these side effects eventually led to its withdrawal
from sale in October 2004. As well as affecting confidence in other Cox-2
inhibitors, the withdrawal increased pain and uncertainty, at least in the short term,
for those forced to change what had been an effective treatment. One patient
commented:

... | went off Vioxx on a Friday night and | woke up realy sore and miserable on
Saturday ... It can take many years to find the right medication, and it can change the
quality of life depending on whether you are on the right medication or not (cited in
Murray 2004, p. C32).

A number of advances in medical technology and early intervention in the past two
decades have significantly increased survival rates of, but not cured, a range of
paediatric illnesses. As a result, people can now live with these chronic conditions
long into adulthood. This has, however, created other problems in terms of the
transition from the paediatric to adult hospital systems once patients turn eighteen
(Maey 2005). This transition can be daunting, leading some patients to drop out of
the health system altogether to the detriment of their treatment. According to one
patient (cited in Maley 2005), ‘you feel so isolated, and you don’t really want to
have to go through all those tests again and explain yourself over and over to new
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doctors'. A transition care program has been established in Sydney to help deal with
these issues.

In the critical care setting, the focus is on saving patient lives, a task that has been
significantly helped by advances in medical technology. According to Callahan
(2003, p. S346), however:

The main benefit of technology in the most serious cases is that it may save a patient’s
life. The main hazard of technology in those same cases is that it may increase the pain
and suffering of a patient who cannot be saved, making the end of life more miserable
than it need be.

He suggests that the desire to use technology in seemingly hopeless cases arises
because of a tendency to ‘confuse the use of technology with the sanctity of life’,
that is.

...it has become all too easy to think that if one respects the value of life and
technology has the power to extend life, then failure to use it is a failure to respect that
value. (p. S345)

This is indicative of the type of ethical dilemmas that have accompanied some
advancesin medical technology, more of which are outlined below.

... as well as lead to ethical and other concerns and debates

Advances in scientific knowledge have led medical technology into previously
unimaginable territory — increasing its ability not only to save and prolong life but
also to create life — meaning that decisions need to be made about issues that once
were not a consideration.

. Asaready noted, issues have arisen about when it is appropriate to use available
technology to keep acritically ill person aive (Callahan 2003).

. Advances in technology are also allowing premature babies to be kept aive at
increasingly earlier stages. For many very premature babies, long-term survival
prospects are poor, while those who do survive may have serious health
problems for the rest of their lives. This has led to debates about the extent to
which life-prolonging treatment should be administered to babies born early in
pregnancy (Dunn 2005).

. Rapid advances in ART have seen technical possibilities often move ahead of
society’s ability to accept them. Debates have surrounded, for example, the
extent to which the technology should be used to alow gender selection of
babies, the identification and non-implantation of embryos with certain
undesirable characteristics or genetic diseases (Miles 2005), and whether it is
appropriate to implant awoman with her dead husband’ s sperm (The Age 2005).
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— The expense of in-vitro fertilisation (1VF) treatment has aso led to debates
about the extent to which the Government should subsidise access to
treatment for women above a certain age, who are perceived as having made
a ‘lifestyle choice’ to delay childbearing until a stage in life when their
fertility islow (The Canberra Times 2005; Fynes-Clinton 2005).

Materials used in the development of other recent advances have generated debates
centred around environmental considerations. The Australian Nuclear Science and
Technology Organisation has estimated, for example, that every Australian on
average will have a reactor-based nuclear medical procedure in their lifetime
(Grose 2005). Whether this requires production of isotopes in Australia, and where
the resultant nuclear waste will go have become significant issues of contention
(Grose 2005; Noonan 2004; Wong 2004). The use of the bark from 100-year old
Pacific yew trees for a drug (Taxol) to treat severa types of cancer also generated
controversy in the United States in the 1990s (Viscusi 1996). Issues surrounded the
number of trees that were required (at least six trees per patient), and whether
synthetic substitutes were a possibility.

5.4 Conclusions

Identifying and measuring appropriate indicators of health, social and economic
outcomes is a complex task. There are many possible specific indicators for each,
and various problems confound their measurement. Additional problems are
encountered when trying to link these outcomes to advances in medical technology.

Nonetheless, the available evidence suggests that advances in medical technology
have delivered benefits across a range of areas — contributing, for instance, to
observed increases in length and quality of life, improvements in productivity, and
improved living standards in Australia.

Accurately quantifying the overal impact of new technologies has not been
possible. What can be said is that a number of specific technologies have provided
significant health and other benefits. For others, benefits are not so obvious and
some may even have generated unintended negative consequences but, overall, it
would appear that advances in medical technology have delivered substantial
benefits.

How these benefits have been distributed across various groups in society is
discussed in chapter 6, while the extent to which benefits of medical technologies
justify their costs is examined in chapter 7.
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FINDING 5.1

Although it is not possible to quantify and attribute benefits in overall terms, the
available evidence suggests that specific advances in medical technology have
delivered substantial benefits across a range of areas in the past decade. They
appear to have contributed to improved health status, observed increases in
longevity and improved wellbeing.
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6 Distribution of the benefits of new
medical technology

This chapter centres on the distribution of the benefits of advances in medical
technology across demographic groups, in accordance with the terms of
reference (f).

The aim is to examine whether different demographic groups have different rates of
use of various medical technologies, and whether diffusion patterns differ across
demographic groups over time. The demographic characteristics analysed include
socioeconomic status, remoteness of patients from health services, age, gender and,
where possible, patient funding status (private or public) and Indigenous status.
Patterns of use of various types of medical technology are reviewed, including some
recent advances such as the breast cancer drug Herceptin and genetic testing for
breast and ovarian cancer, as well as some technologies that are now pervasive,
such as phacoemulsification surgery combined with insertion of foldable intraocular
lenses (I0OLs) for cataract, selective serotonin reuptake inhibitors (SSRIs), hip and
knee replacements and a number of heart procedures.

After reviewing patterns of use, possible reasons explaining differences in
utilisation rates across demographic groups are presented. Conclusions are drawn at
the end of the chapter.

6.1 Defining appropriate access

Government policy statements regarding access to health services emphasise
affordability, universal access according to clinical need, timeliness, equity across
regions, and in some cases, cost effectiveness (box 6.1).

To be available for use in Australia, new medicines and medical devices require
approva from the Therapeutic Goods Administration (see chapters 8, 9 and 10),
which assesses their quality, safety and efficacy. To be listed on the Pharmaceutical
Benefits Scheme (PBS) or the Medicare Benefits Schedule (MBS), a new drug or
service must first be assessed for cost effectiveness by the Pharmaceutical Benefits
Advisory Committee (PBAC) or the Medical Services Advisory Committee
respectively. These two committees may also impose restrictions on the use of these

DISTRIBUTION OF 129
BENEFITS



medicines or services in order to target treatment to patients with particular
conditions for which it is more cost effective. Thus, a basic prerequisite for
subsidised access to many new pharmaceuticals and medical services is clinica
appropriateness and cost effectiveness. Clinical appropriateness is a necessary (but
not sufficient) condition for cost effectiveness.

Box 6.1 Selected government policy statements relating to access to
the health system

Medicare

The Council of Australian Governments included universal coverage, bulk billing and
free access to public hospital care in a list of the principles of Medicare (COAG 1996).

The 2003-04 Australian Government Budget included changes to Medicare that:

... will ensure that all Australians have access to affordable, quality health care, no matter
where they live or how much they earn. (Patterson 2003c, p. 5)

National Medicines Policy

The central objectives of the National Medicines Policy include:

. timely access to the medicines that Australians need, at a cost individuals and the
community can afford ... (DoHA 1999, p. 1)

Australian Health Care Agreement between the Commonwealth of Australia and the
State of New South Wales, 2003—-2008:
6(b) Access to such services by public patients free of charge is to be on the basis of clinical
need and within a clinically appropriate period; and

6(c) Arrangements are to be in place to ensure equitable access to such services for all
eligible persons, regardless of their geographic location.

Achieving access to new medical technology that is cost effective is important in
ensuring that those who need care and would benefit from assistance are able to
obtain it. According to DoHA (sub. 34), research in the United Kingdom and
Australia has shown that up to 50 per cent of patients with established heart disease
are not being targeted with technology that could benefit them. In addition, the
Cancer Council Australiaand Clinical Oncological Society of Australia noted that:
Existing technologies, if better targeted or more accessible could prevent up to half the

cancers currently diagnosed in Australia or detect cases early enough to be treated
successfully and at significantly lower cost. (sub. 32, p. 2)
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An inappropriate distribution of care may unnecessarily add to health system costs.
Wyeth Australia Pty Limited commented:

A patient's inability to access clinically-required treatments may lead to less
appropriate treatments being used and adversely increase long-term healthcare
expenditure. (sub. 37, p. 14)

6.2 Measurement issues

Utilisation rates for selected medical technologies are presented below as an
indicator of which demographic groups obtain access to the latest advances in
medicine. Compared with other indicators, such as heath status, or potentially
preventable health conditions or potentially avoidable hospitalisations, rates of use
of particular technologies can be more closely linked with specific medical
advances. Isolating the impact of one medical advance is a challenge when new
technologies are introduced continually. In addition, a myriad of factors determine
health outcomes.

Utilisation rates need to be interpreted with care.

. Without some benchmark for determining an appropriate utilisation rate for a
particular health intervention, it is not possible to conclude whether differences
in utilisation rates across demographic groups imply under- or over-servicing.
Yardsticks exist for some types of services, an obvious one being population
screening. For example, evidence suggests that it is cost effective to use
mammograms for population screening of women for breast cancer who are
aged between 50 and 69 years. However, for other technologies, it is difficult to
estimate appropriate rates of use at a population level without examining alarge
number of individual patient records. Health outcomes (such as mortality rates)
across different demographic groups are referenced below as a broad gauge of
the need for care amongst various groups in the community.

« New interventions may be modified over time with practitioner experience and
new information. This may affect cost-effectiveness measures, so the benchmark
for appropriate intervention ratesis likely to change as the technology devel ops.

. Utilisation rates cannot provide information about the quality of care received,
which also affects cost effectiveness and health outcomes.

There are a number of difficulties associated with examining who has access to new

medical technology.

. It takes time for technology to diffuse sufficiently to have a measurable
population impact (Robertson and Richardson 2000).

DISTRIBUTION OF 131
BENEFITS



« The most detailed longitudinal data available relate to hospital care. Other data
sets are substantialy less detailed and time series may not be available. It is
therefore more difficult to examine advances in non-acute care such as
preventive medicine (for example) and substitutability between this and acute
care.

. National hospitals data are compiled relatively slowly and are only available
after atime lag, hampering study of the most recent advances in medicine.

. There is a dearth of longitudinal data hampering study of the diffusion of
technology and assessment of whether differences in intervention rates across
demographic groups are associated with better or worse health outcomes. In
addition, there is a paucity of linked data hindering an examination of the
treatments and associated health outcomes for a given patient. A notable
exception isthe linked health data sets in Western Australia.

. [Few data collections incorporate patient characteristics other than age, sex and
post code, limiting research on the distribution of access to care. For example,
the Health Insurance Commission (HIC) commenced collection of patient post
code and Indigenous status in 2002 (when pharmacists were required to check
Medicare cards). Prior to that only patient age and sex were available. Similarly,
the national elective surgery waiting times data collection does not include
patient characteristics.

Identifying selected demographic groups

The methods used to classify patients into different demographic categories and
data collection systems are not perfect. This section outlines some of the problems
associated with the methods used in this chapter to identify the socioeconomic
status of patients, their Indigenous status, and how easily patients are able to access
health services based on their residential location.

Identifying differences in socioeconomic status

Indicators of disadvantage are generally based on an assessment of a set of
individual characteristics including employment, education and income. In
Australia, most studies use the index of relative socioeconomic disadvantage
(IRSD). The IRSD is aso used in this chapter. It is a composite measure based on
the characteristics of individuals in a certain region, including income, educational
attainment, public sector housing, unemployment and occupational skill levels. The
IRSD measures the average disadvantage of al people living in a statistical local
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areal and will generally understate the range of inequality at the individual level
(ATHW 2004e).

There are alternative approaches.

. Some studies referred to in this chapter isolate the individual components of the
IRSD and examine them alone (for example, income or education). However,
partial analysis could be biased because characteristics such as education and
income are likely to be related. In addition, as noted earlier, it is difficult to find
datafor an extensive range of patient characteristics.

. Another approach to measuring socioeconomic status in Austraia was
developed by the National Centre for Social and Economic Modelling (Thurect
et a. 2004) and is based on the distribution of equivalent family income (EFI) in
an Australian Bureau of Statistics (ABS) Census Collection District.

The type of classification system used can affect the result (box 6.2).

Identifying Indigenous status

Data on Indigenous people are generally limited because sample sizes may be too
small, and the extent to which the Indigenous population is able to be identified is
not consistent over time, or across geographic regions and is generally incomplete.

Remoteness

This chapter uses the Australian Standard Geographic Classification (ASGC)
system to analyse the impact of living in remote locations on the use of health
services. The ASGC groups geographic regions with similar remoteness
characteristics (based on the road distance to a given cluster of goods and services).
There are five mgjor categories: mgjor cities (where services are most accessible),
inner regional, outer regional, remote and very remote (where services are least
accessible).

The data need to be interpreted with care as, in some cases, patients postal
addresses do not reflect their residential address, and patients may move closer to
where they can obtain treatment. The Commission is not aware of estimates of the
materiality of these scenarios.

1 A statistical Local Area (SLA) is part of the Australian Standard Geographic Classification
system used by the Australian Bureau of Statistics to divide Australia into smaller regions.
SLAs may be made up of one or more Census Collection Districts.
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Box 6.2 The impact of using different systems for classifying
socioeconomic status — hospital admissions

The IRSD and EFI approaches provide different answers to whether more advantaged
socioeconomic groups are more likely to be admitted to hospital than more
disadvantaged socioeconomic groups.

Thurect et al. (2004) analysed use of hospitals by socioeconomic status of patients in
New South Wales by imputing the EFI for each patient based on the distribution of EFI
in each ABS Census Collection District. They found that after standardising actual
hospital usage for differences in age and sex, patients in more advantaged
socioeconomic groups had marginally higher rates of hospital use. They noted that,
given previous studies have suggested that patients in less well-off socioeconomic
groups tend to have poorer health even after taking account of age differentials, this
may suggest that better-off patients are able to more effectively access medical and
hospital services.

The Australian Institute of Health and Welfare (AIHW), on the other hand, used the
IRSD to classify hospital admissions by socioeconomic status. They compared those in
each socioeconomic quintile with the whole Australian population and found that those
in the two most disadvantaged quintiles were more likely to be admitted to hospital,
and were more likely to have an overnight stay in hospital than the Australian average
(AIHW 2005b).

6.3 Who has access to new medical technology

At any point in time, disparities in health status between different demographic
groups signal differences in the need for heathcare. Poorer heath outcomes
amongst more disadvantaged socioeconomic groups or Indigenous people, for
example, would imply a potential for these communities to improve their health
status given the current set of medical technologies available. Health outcomes such
as mortality rates and incidence and prevalence of disease are discussed below as a
broad gauge of whether health service utilisation rates are appropriate. Possible
reasons for apparent under- or over-use of new medical technologies amongst
certain groups in the community are discussed in section 6.4 and include both
demand and supply factors.

Disparities in health status

Australian and international research shows that, in general, health status is worse
amongst the more socioeconomically disadvantaged and those living in more
remote areas. However, this does not apply for all groups for every disease, for
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example, breast cancer (see appendix | on Herceptin). Examples of disparities in
health status at the aggregate level include:

« The most recent national burden of disease data (for 1996) show that the
mortality burden for those living in the most socioeconomically disadvantaged
regions was at least 41 per cent higher for males and at least 26 per cent higher
for females than the burden for males and females in the least disadvantaged
regions (Mathers et al. 1999).

. For the period 19982000, life expectancy at birth and at ages 15, 25 and 65 was
highest in the least socioeconomically disadvantaged areas and lowest in the
most disadvantaged areas (Draper et al. 2004).

. Like other disadvantaged groups in Australia, the hedth status of Indigenous
Australians is poor compared with the rest of the population (ABS 2004d; ABS
and AIHW 2003; SCRGSP 2003; SCRGSP 2005; Zhao et al. 2004).

. According to Draper et a. (2004) for both males and females in each age group
in the period 1998-2000, death rates for residents in remote and very remote
areas were significantly higher than for those in regions with better access to
healthcare facilities.

Australian studies finding links between socioeconomic advantage and better health
outcomes include: AIHW (2004e), Draper et a. (2004), Glover et a. (2004),
Population Health Division (2004) and Walker (2001). Australian health disparities
have also been documented by income, occupation and geographic region (AIHW
2003a and 2004e; Draper et al. 2004; Walker 2001). Some international studies
showing links between poorer health status and socioeconomic disadvantage were
noted in Alter et al. (1999) and Morrison et a. (1997).

While, in general, absolute mortality rates have declined in Australia, there is some
evidence that declines in mortality rates have been faster among those in
socioeconomically advantaged groups, leading to increases in relative disparities
across the socioeconomic spectrum (Draper et al. 2004 and Population Health
Division 2004). According to Draper et al. (2004), relative inequalities between the
most and least disadvantaged males rose between 1985-87 and 1998-2000, but fell
or remained stable for females in some age groups (table 6.1).
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Table 6.1 Changes in inequality in death rates over time, 1985-87 to
1998-20002.b

Relative inequality Absolute inequality
Age group Gender 1985-87 1998-2000 1985-87 1998-2000
Per cent difference in rate ratio Difference in absolute death
rates®
0-14 years Males 50d 78d 42d 32d
Females 66 61 39 22
15-24 years Males 49 90 49 57
Females 55 57 22 16
25-64 years Males 68 75 230 163
Females 50 51 95 70
65+ years Males 14 17 8 7
Females 11 11 4 3

& socioeconomic  status measured using IRSD. b Al differences are between the most and least
disadvantaged groups. € Difference in absolute death rates is per 100 000 for ages 0 to 64 and per 1000 for
ages 65 or over. d For example, in 1985-87, death rates in the most disadvantaged areas were approximately
50 per cent higher than in the least disadvantaged, and in 1998-2000, the corresponding difference was
78 per cent. In terms of absolute death rates, in 1985-87, the difference between the most and least
disadvantaged was 42 deaths per 100 000, and in 1998-2000, the corresponding difference was 32 per
100 000.

Source: Draper et al. (2004).

Use of health services

Studies of the use of health services across different demographic groups are
outlined in various sections of this chapter. Those in less advantaged, less affluent,
less educated groups, and those in more remote areas (with some exceptions) often
have lower rates of service use relative to their apparent need. Similarly, while there
may be differences in the types of disease suffered by Indigenous people compared
with other Australians and, therefore, the types of intervention and technology that
are appropriate, there is evidence that Indigenous people are less likely to undergo
treatment for their illnesses. Studies include: heart procedures (Coory and Walsh
2005), lung cancer surgery (Hall et a. 2004), rena transplant and waitlisting for
renal transplant (Cass et al. 2003), cervical cancer screening (Coory et al. 2002) and
most diagnostic and therapeutic procedures in public hospitals except
infectious/parasitic, and injury (Cunningham 2002).

International evidence suggests that new technologies spread to different
demographic groups at different rates and that this contributes to existing health
disparities. The most advantaged groups gain access to the latest technologies first,
initially increasing inequities in health status, but technologies gradually diffuse to
less advantaged groups over time (Crystal et al. 1995; Sambamoorthi et al. 2003;
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Victora et al. 2000). This is a dynamic process — as new technologies are
continually introduced, delays in access by the least advantaged groups lead to a
continuation of health disparities over time.

Australian studies centering on the dynamic process of diffuson of new
technologies across patients are limited, although some research is underway at the
Australian National University. There is Australian evidence that some types of new
treatment reach those in younger age groups first and diffuse to older Australians
only after alag (AIHW 2004¢e; McClellan and Kessler 2002; Rob et al. 1998).

The Commission has obtained data on utilisation rates for selected advances in
medicine (discussed below), including treatments for heart disease, breast cancer,
cataract, anxiety and depression, and joint replacement. These examples were
chosen because they represented a significant step forward at the time they were
introduced, facilitating an examination of utilisation rates over time, even though
some are now considered mainstream treatments. Selection was also based on
availability of datafor different demographic groups.

Coronary heart disease

Coronary heart disease (CHD) includes heart attack (myocardia infarction) and
angina. Risk factors are smoking, high blood pressure, high cholesterol, insufficient
physical activity, overweight and obesity, and diabetes. Males, older Australians,
Indigenous Australians and people living in more disadvantaged areas are at higher
risk of CHD.

In 2001-02, men aged 4090 years were twice as likely to develop CHD than
women in the same age range and men were more likely to be admitted to hospital
with the disease than women (AIHW and NHF 2004). In 2003, 85 359 potential
years of life were lost amongst males due to ischaemic heart disease compared with
24 467 amongst females (ABS 2003b). The incidence of CHD, death rates and
hospitalisation for the disease also increase markedly with age (AIHW and
NHF 2004). Differencesin death rates by age and sex are shown in table 6.2.

Between 2000 and 2002, age standardised death rates from CHD were highest in
remote areas and lowest in mgor cities (AIHW and NHF 2004). Based on the
IRSD, in 2000-02, age standardised death rates from CHD were 29 per cent higher
amongst Australians living in the most disadvantaged areas compared with those in
the least disadvantaged areas.
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Table 6.2 Rates of death from ischaemic heart disease, 20032

Age group Males Females Persons
45-54 years 54.3 12.2 33.1
55-64 years 142.2 39.0 91.1
65-74 years 417.1 160.6 285.3
75-84 years 1238.6 758.4 963.3
85+ years 3852.5 3145.3 3368.6

& Deaths per 100 000 people.
Source: ABS (2003b).

Indigenous death rates from CHD were 2.6 times higher than those of the rest of the
population between 2000 and 2002. Indigenous people were also nearly twice as
likely to be admitted to hospital for CHD than other Australians in 2001-02 (AIHW
and NHF 2004). In the Northern Territory, Indigenous people had a higher
proportion of healthy years of life lost due to cardiovascular disease than non-
Indigenous people (Zhao et a. 2004).

Despite the greater prevalence of heart disease amongst Australians living in the
most disadvantaged areas — including Indigenous people — there is some evidence
that these groups are less likely to receive treatment (box 6.3). These findings are
consistent with a large number of international studies that find that more
disadvantaged socioeconomic groups are less likely to have cardiac procedures (in
particular, angiography), and may also wait longer for surgery (Alter et al. 1999,
Alter et al. 2003, and Pilote et al. 2003 in Canada; Hetemaa et a. 2003 in Finland;
Payne and Saul 1997, Britton et al. 2004 and Parkes et al. 2005 in the United
Kingdom; Pell et al. 2000 in Scotland; and Holmes et al. 2005 in the United States).

The Commission analysed unpublished Australian data from the AIHW on the
characteristics of hospital patients who received various types of heart procedures
over the 10-year period 1993-94 to 2003-04 with the aim of comparing utilisation
rates with need. Diagnostic procedures (catheterisation and angiography) and
revascularisation procedures (coronary artery bypass graft (CABG) and angioplasty
with or without the insertion of stents — see appendix H on drug eluting stents)
were examined, along with the implantation of cardioverter defibrillators. The latter
deliver electric shocks to the heart if it is beating arrhythmically. (Abnormal heart
rhythms can lead to cardiac arrest.) The term ‘procedure rates' is used for simplicity
in the text of this chapter to refer to separation rates for which a procedure was
reported.2

2 Theterm ‘procedure rate’ here refers to separation rates for which a procedure was reported. A
‘separation’ is the end of an episode of admitted hospital care — through discharge, transfer to
another health service, or death. A separation may include more than one procedure, so the term
‘procedure rates’ is used hererelatively loosely.
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Box 6.3 Socioeconomic status and interventions for heart disease

Queensland residents admitted to a Queensland public hospital in 1998 with an acute
myocardial infarction (AMI) were more likely to undergo angiography and angioplasty if
they lived in a middle or high socioeconomic area compared with residents of low
socioeconomic areas. There was no such socioeconomic effect for patients in private
hospitals (Coory et al. 2002) (although this could reflect that most people with private
insurance are in less disadvantaged groups — box 6.7). Rates of bypass surgery in
both public and private hospitals were similar across socioeconomic groups. These
patterns persisted after adjusting for age, sex, hospital characteristics, rurality and
comorbidities. Private patients were more than twice as likely as public patients to
undergo angiography, angioplasty and CABG.

Indigenous patients were less likely than others to receive percutaneous coronary
interventions (PCI) either immediately after AMI or subsequently. However, rates of
bypass surgery after AMI were about the same for both Indigenous and non-
Indigenous people (Coory and Walsh 2005).

Australian males living in the highly advantaged socioeconomic areas were found to
have higher rates of statin prescribing relative to their cardiovascular risk compared
with other men (Stocks et al. 2004) (appendix F).

The results below need to be interpreted with care. Differences in procedure rates
across demographic groups reflect both demand and supply side factors (see section
6.4 below). In particular, the data do not reflect differences across patients in
diagnosis, disease severity, or the existence of comorbidities, although they are
adjusted for differencesin population age profiles where stated.

Age

Age-specific procedure rates between 1993-94 and 2003-04 are presented in
table 6.3. Excluding CABG and defibrillators, the age group at which procedure
rates peaked shifted from 6069 years to 70-79 years in around 1997-98. Elderly
people are now much more likely to receive heart procedures than in the past. For
al procedures, annual growth rates between 1993-94 and 2003-04 were markedly
higher for those aged 80 years or over (table 6.3).
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Table 6.3 Age-specific CHD separation rates and annual growtha

Age group
<20 20-29 30-39 4049 50-59 60-69 70-79 80-84 85+

Catheterisation
Rate 1993-94 35.1 16.0 97.1 547.0 1599.9 2711.2 2299.1 648.8 1405
Rate 2003-04 28.0 240 1314 596.4 1702.0 3216.5 44725 3609.5 1301.4
Growth per year -2% 4% 3% 1% 1% 2% 7% 19% 25%
Angiography
Rate 1993-94 7.3 6.6 43.2 2413 700.1 1189.3 985.6 275.9 57.0
Rate 2003-04 5.8 11.1 64.4 2944 840.9 1593.8 2215.6 1788.9 645.7
Growth per year -2% 5% 4% 2% 2% 3% 8% 21% 27%
Angioplasty without stent
Rate 1993-94 0.1 0.4 8.0 56.8 150.2 232.7 167.1 43.3 10.0
Rate 2003-04 0.2 0.1 14 5.9 18.0 35.8 49.4 45.8 22.8
Growth peryear  15% 9% -16% -20% -19% -17% -11% 1% 9%
Angioplasty with stentP

Rate 1994-95 0.0 0.0 1.4 7.2 20.2 31.1 24.8 4.4 0.5

Rate 2003-04 0.1 1.0 16.4 96.4 279.1 5029 667.2 5753 254.1

Growth per year na na 31% 33% 34% 36% 44% 2% 99%
CABG

Rate 1993-94 0.1 0.2 5.4 515 207.8 4529 458.8 119.3 22.1

Rate 2003-04 0.0 0.2 3.4 295 112.6 292.0 455.7 310.6 93.2

Growth peryear -17% -2% -5% -5% -6% -4% 0% 10% 15%
Defibrillators

Rate 1993-94 0.0 0.1 0.1 0.2 0.8 3.0 5.2 11.3 3.9

Rate 2003-04 0.0 0.8 0.9 1.9 5.4 20.4 45.0 146.7 43.9

Growth per year na 23% 21% 26% 22% 21% 24% 29% 27%

& Separation rates are per 100 000 people in the relevant age group. b Annual growth for angioplasty with
stent calculated from 1994-95 because rates were zero in most age groups in 1993-94.

Source: Productivity Commission calculations based on AIHW (unpublished data).

Gender

Consistent with the incidence of CHD, males were more than twice as likely as
females to undergo the heart procedures examined during the period 1993-94 to
2003-04. (See data in technical paper 4.)

Remoteness area

Those living outside mgjor cities had significantly lower age-standardised procedure
rates for CHD in contrast with the pattern of death rates outlined above (figure 6.1).
From 2000-01, gaps in procedure rates across regions closed markedly (except
angioplasty without stent). However, age-standardised rates for those outside mgjor
cities never reflected the apparently greater need for care in these areas.
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Figure 6.1  Age-standardised CHD separation rates by remoteness area2
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a Age-standardised separation rates are per 1000 people and shown with 95 per cent confidence intervals.
Data source: AIHW (unpublished data). Data available in technical paper 4.
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Socioeconomic status

Ratios of procedure rates for those in the most disadvantaged group to those in other
socioeconomic groups are presented in table 6.4 for the period 1998-99 to 2003-04.
Ratios that are greater than one indicate that those in less disadvantaged regions
have higher procedure rates than those in more disadvantaged regions (contrary to
the patterns of prevalence and incidence of CHD outlined earlier).

The evidence below is not entirely consistent with the ‘socioeconomic gradient’
commonly found in international research on heart procedures.

. In the vast mgjority of cases, those in the second most disadvantaged group
(socioeconomic group ‘2’ in the table) were more likely to receive a procedure
than those in the least disadvantaged and the most disadvantaged groups.

. The ratios for younger age groups were often less than one, suggesting a
distribution of care in accordance with need. However, the ratios in older age
groups were more often greater than one. In particular, Australians aged 70 years
or over in the most disadvantaged regions were the least likely in their age group
to receive a procedure.

Indigenous status

Procedure rates by Indigenous status in table 6.5 have been adjusted for differences
in the age profile of the Indigenous and non-Indigenous populations. Between
2001-02 and 2003-04, despite the greater prevalence of CHD amongst Indigenous
people, Indigenous Australians were significantly less likely to undergo heart
procedures (with the exception of angioplasty without stents and CABG in 2003-04,
and defibrillators in 2001-02 when the rates were not significantly different).

Patient funding status

Figure 6.2 shows that, since 1993-94, the rate of growth of procedure rates has been
higher for private patients than public patients for all of the heart procedures
examined here except CABG. (The data in figure 6.2 are not age standardised.)
Separation rates for private patients now outweigh those for public patients for all
procedures except CABG. (Angioplasty with and without stent are not included in
figure 6.2 and are discussed in appendix H.)
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Table 6.4  Ratios of CHD separation rates by socioeconomic status
1998-99 to 2003-04a,b

20-29 30-39 40-49 50-59 60—69 70+
years years years years years
Rate ratio
Catheterisation
211 1.0 1.1 1.2 1.3 1.4 1.4
31 0.9 0.9 1.0 1.1 1.2 1.4
4/1 1.0 0.9 1.1 1.2 1.4 1.7
5/1 0.6 0.6 0.7 0.8 1.0 1.3
Angiography
211 1.0 1.1 1.2 1.3 1.4 1.4
31 0.9 0.9 1.0 1.1 1.2 1.4
4/1 1.0 0.9 1.1 1.2 1.4 1.7
5/1 0.6 0.6 0.7 0.8 1.0 1.3
Angioplasty without stent
2/1 1.0 1.0 1.1 1.3 1.4 1.5
31 0.4 0.9 0.9 0.9 1.1 1.1
4/1 0.7 0.7 1.0 1.1 1.4 1.8
5/1 0.3 0.5 0.6 0.8 1.1 1.4
Angioplasty with stent
2/1 0.7 1.1 1.1 1.2 1.3 1.4
31 0.5 0.9 1.0 1.1 1.2 1.4
4/1 0.7 0.9 1.1 1.2 15 1.8
5/1 0.4 0.5 0.7 0.9 1.1 1.5
CABG
211 1.3 1.0 1.0 1.1 1.2 1.3
31 0.9 0.7 0.8 0.9 1.1 1.3
4/1 0.7 0.7 0.8 1.0 1.2 1.5
5/1 1.0 0.4 0.5 0.6 0.8 1.1
Defibrillators
211 1.2 1.8 1.2 1.3 1.4 1.4
3/1 1.0 1.0 1.0 0.9 1.2 1.5
4/1 1.6 1.3 1.4 0.9 1.2 1.7
5/1 1.2 1.0 0.8 0.9 0.9 1.2

& A high IRSD index score (5) means the area has few families of low income and few people with little
training and in unskilled occupations. A high score reflects lack of disadvantage (ABS 2001). Rate ratios
reflect differences between each level of disadvantage, for example, the least disadvantaged over the most
disadvantaged (age specific separation rate for group five divided by age specific separation rate for group
one). b Separation rates are calculated for each age group and each socioeconomic region (age specific and
socioeconomic status specific rates).

Source: Productivity Commission calculations based on AIHW (unpublished data) and ABS (2004 unpublished
estimated resident population data).
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Table 6.5 Age-standardised CHD separation rates by Indigenous status

Year Indigenous status LCLa Rate ucLa
Catheterisation
2001-02 Indigenous 0.56 0.60 0.64
Non-Indigenous 1.00 1.00 1.01
2002-03 Indigenous 0.66 0.70 0.74
Non-Indigenous 1.00 1.00 1.01
2003-04 Indigenous 0.74 0.78 0.82
Non-Indigenous 0.99 1.00 1.01
Angiography
2001-02 Indigenous 0.56 0.60 0.64
Non-Indigenous 1.00 1.00 1.01
2002-03 Indigenous 0.66 0.70 0.74
Non-Indigenous 1.00 1.00 1.01
2003-04 Indigenous 0.74 0.78 0.83
Non-Indigenous 0.99 1.00 1.01
Angioplasty without stent
2001-02 Indigenous 0.28 0.45 0.62
Non-Indigenous 0.97 1.01 1.04
2002-03 Indigenous 0.30 0.51 0.71
Non-Indigenous 0.96 1.00 1.04
2003-04 Indigenous 0.52 0.82 1.12
Non-Indigenous 0.96 1.00 1.04
Angioplasty with stent
2001-02 Indigenous 0.42 0.49 0.56
Non-Indigenous 0.99 1.00 1.02
2002-03 Indigenous 0.60 0.68 0.76
Non-Indigenous 0.99 1.00 1.01
2003-04 Indigenous 0.54 0.61 0.67
Non-Indigenous 0.99 1.00 1.01
CABG
2001-02 Indigenous 0.64 0.75 0.86
Non-Indigenous 0.99 1.00 1.02
2002-03 Indigenous 0.65 0.75 0.86
Non-Indigenous 0.98 1.00 1.02
2003-04 Indigenous 0.90 1.03 1.16
Non-Indigenous 0.98 1.00 1.01
Defibrillators
2001-02 Indigenous 0.39 0.83 1.26
Non-Indigenous 0.94 1.00 1.06
2002-03 Indigenous 0.18 0.44 0.70
Non-Indigenous 0.95 1.01 1.06
2003-04 Indigenous 0.30 0.55 0.81
Non-Indigenous 0.96 1.00 1.05

a Age-standardised rates are per 1000 people. LCL and UCL denote lower and upper confidence limits at
95 per cent.

Source: AIHW (unpublished data).
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Figure 6.2  CHD separation rates by funding status, 1993-94 to 2003-04
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Data source: AIHW (unpublished data). Data available in technical paper 4.
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Breast cancer

Patterns of incidence and prevalence of breast cancer are outlined in the appendix
on Herceptin (appendix 1). Briefly, across demographic groups:

Death rates from breast cancer increase with age.

There were no differences in mortality rates from breast cancer between those
living in the most and least disadvantaged regions in 1998-2000 (Draper €t al.
2004). However, amongst women aged 25-54, manual workers (including
tradespersons) were more likely to die from breast cancer than clerical workers,
but both manual and clerical workers were less likely to die from breast cancer
than managers, administrators and professionals (Draper et al. 2004).

Evidence on the prevalence of breast cancer by remoteness area is equivocal.
Studies suggest that death rates from breast cancer either do not vary with
residential location, or else decline with remoteness (appendix I).

Use rates by demographic groups for three types of healthcare related to breast
cancer are outlined below: surgery, Herceptin treatment for metastatic breast cancer
and genetic testing for gene mutations associated with a greater risk of breast
cancer. There is some evidence that types of surgery for breast cancer differ across
demographic groups (box 6.4).

were as likely as non-Indigenous women to undergo breast conserving surgery.

Western Australia, women who were more likely to receive breast reconstructive

Box 6.4 Surgery for breast cancer by demographic group

Breast conservation therapy was accepted internationally in 1990 as preferable to total
mastectomy for women with stage | and 1l operable breast cancer because it provides
equivalent survival while preserving the breast (Kricker et al. 2001). There is some
evidence that urban women are less likely to have mastectomy than rural women
(Kricker et al. 2001) and more educated women are also less likely to have a
mastectomy (after adjustment for age, stage and surgeon activity level) (Taylor et al.
1999). Across socioeconomic groups, Kricker et al. (2001) found no significant
difference in the application of breast conserving therapy after adjustment for age, and
size and spread of cancer at diagnosis. Hall et al. (2004) found that Indigenous women

Hall and Holman (2003) examined whether certain demographic groups were more
likely to receive breast reconstructive surgery after surgery for breast cancer. In

surgery were relatively young, non-Indigenous, and had less comorbidity. In addition,
women were more likely to receive breast reconstructive surgery if they lived in or were
treated in metropolitan areas. Private health insurance and treatment in a private
hospital at the time of the primary breast cancer surgery were also positively
associated with breast reconstructive surgery.
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Herceptin

Herceptin is an anti-cancer agent that targets a particular type of breast cancer
occurring in 20-30 per cent of cases. Herceptin was registered by the Therapeutic
Goods Administration in 2000 for use in advanced metastatic breast cancer. It was
not approved for listing by the PBAC, but was subsidised by the Australian
Government in a separate ‘Herceptin Program’ from December 2001. Prior to that,
the drug was supplied free by the manufacturer (Roche) for those on clinical trials,
and was also subsidised by some State Governments through public hospitals.
Detailed information about Herceptin including the future outlook for its use and
cost arein appendix I.

According to NATSEM (sub. 1), the projected target population for Herceptin for
the year 2001 was around 1000 patients. Prior to the establishment of the Herceptin
Program, Roche supplied the drug to 50 patients (pers. comm., Roche, 4 August
2005). Data on the number of public hospital patients receiving the drug during that
period are not available. From the commencement of the Herceptin Program,
544 women received Herceptin in 2002, 695 in 2003, 956 in 2004 and 867 from
January to May 2005. The expected target of 1000 women was not reached until
about 2004.

The distributional resultsin appendix | suggest that:

« Most Herceptin patients (over three quarters) were aged between 40 and 69
years.

. Therate at which women received Herceptin in New South Wales was relatively
low compared with both the incidence of breast cancer in that State, and the
female population aged 20 or over in New South Wales.

. The distribution of the drug by remoteness area probably reflects the different
female age profile across regions.

. With the exception of the territories, those in the least disadvantaged areas
received Herceptin at a higher rate than those in the most disadvantaged areas.

« More than haf of the women receiving Herceptin held a health care concession
card. It is not possible to compare this accurately with similar data for drugs
listed on the PBS.

Genetic testing

Inherited gene mutations account for between 1 and 5 per cent of al breast and
ovarian cancers and a higher proportion of early onset disease. Only a small
proportion of gene mutations associated with breast cancer has been discovered.
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State Governments fund testing for the BRCA1 and BRCA2 gene mutations which
are associated with a 40-80 per cent lifetime risk of breast cancer, and a 10-60 per
cent risk of ovarian cancer (NHMRC NBCC 2000). Testing is generally offered to
those with moderate or high risk of carrying the gene — that is, those with the
strongest family history of breast or ovarian cancer. More detailed information on
testing arrangements for gene mutations associated with breast cancer in Australia
and their cost and useis provided in appendix L.

The Commission obtained data from family cancer clinics in New South Wales,
Victoria and South Australia on the age and residential post code of their clients
between 1997 and 2004. The data included the characteristics of women at their
first contact with the clinic (either women who were referred, self referred, or
telephoned for information), women who received counselling about testing,
women who underwent a test to search for the presence of a gene mutation
(mutation search test), and women who had a predictive test once a gene mutation
had been found in the family (predictive test). Data were not available by patient
funding status. The South Australian data were census data for the State and
therefore most representative at a State level. The data for the other States were
from a sample of clinics and do not therefore necessarily represent the population of
clients of family cancer clinics at the State level. In addition, the New South Wales
and Victorian data were for clinics in capital cities. Data from regional clinics were
not available. The extent of missing data on client characteristics varied across
clinics, but improved over time. More detailed results are included in appendix L,
but in summary, the data suggested that:

. Between 1997 and 2004, over 180 clients receiving a predictive test (around 21
per cent of those receiving a predictive test) were 60 years or over and nearly 30
women (3 per cent) were 80 years or more. Around 50 per cent of those having a
predictive test were aged 49 or less.

« Those in the most disadvantaged groups were less likely to present to family
cancer clinics and are therefore under-represented in testing.

Cataract

The use of the phacoemulsification technique to remove cataract-affected lenses
combined with the insertion of foldable intraocular lenses were significant advances
in the treatment of cataract. The use, costs and trends in cataract treatments are
outlined in appendix M. In brief, the prevalence of cataract increases with ageand is
higher amongst women. Risk factors for the different types of age-related cataract
include UV exposure, smoking and diabetes (appendix M).
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There is no evidence in Australia of socioeconomic status as a predictor of cataract,
including by occupation or education levels (Panchapakesan et al. 2003;
Younan et a. 2002). However, in theory, since cataract rates are linked to UV
exposure and smoking, those in lower socioeconomic groups or in more remote
areas may be more susceptible (because they may be more likely to have
occupations that lead to UV exposure). For similar reasons and because of their
high rates of diabetes, Indigenous people are also likely to be at relatively high risk
of cataract. Based on a study undertaken in the 1970s, Indigenous people had twice
the prevalence of lens abnormalities compared with non-Indigenous people (Taylor
1997).

The Commission analysed unpublished Australian data from the AIHW on the
characteristics of hospital patients who had lens insertion and or removal procedures
over the 10-year period 1993-94 to 2003-04 with the aim of comparing utilisation
rates with need. The term ‘lens insertion and or removal rates is used relatively
loosely in this chapter to refer to separation rates for these procedures. A summary
of the analysis of the datain appendix M is provided here.

. Asexpected, lensinsertion and or removal rates are higher for those in older age
groups.

. Age-adjusted rates of lens insertion and or removal were significantly higher for
women, consistent with their higher susceptibility to cortical cataract than men.

. Prior to 2000-01, on an age adjusted basis, those living in major cities were
significantly more likely to undergo lens insertion and or removal — by contrast
with the expected impact of greater occupational UV exposure in regional and
remote areas. However, similar to the patterns outlined earlier in the heart
procedures data, in 2000-01, differences in lens insertion and removal rates
across regions narrowed significantly.

. Patterns of lens insertion and/or removal across socioeconomic groups are
similar to those for heart procedures.

— There was no consistent socioeconomic gradient.

— Those in the second most disadvantaged group were more likely to receive a
procedure than those in the least disadvantaged and the most disadvantaged
groups.

— Those in less disadvantaged older age groups were somewhat more likely to
be admitted to hospital for lens insertion and or removal. Notably,
Australians aged 70 years or over in the most disadvantaged regions were the
least likely in their age group to receive a procedure.

« Despitetheir relatively higher risk of cataract and documented higher prevalence
of lens abnormalities, between 2001-02 and 2003-04, Indigenous Australians
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were significantly less likely (on an age-adjusted basis) to be admitted to
hospital for lensinsertion and or removal than non-Indigenous Australians.

. Between 1993-94 and 2003-04, on average, private patients were more than
twice as likely to undergo lens insertion and/or removal than public patients.
However, the annua rate of growth in procedure rates during the period was
highest for Veterans (10 per cent per year for patients funded by the Department
of Veterans Affairs, 9 per cent per year for privately-funded patients and
6 per cent per year for publicly-funded patients). (However, these data were not
adjusted for differencesin age profiles over time or across sectors.)

Anxiety and depression

Rates of use of relatively new antidepressants — selective serotonin reuptake
inhibitors (SSRIs) — are discussed in appendix G. Briefly, it is difficult to ascertain
which groups have the greatest need for antidepressants. Based on the 2001 ABS
National Health Survey (ABS 2002a):3

. women were more likely to report psychological distress a a leve
commensurate with need for professional help than men;

« people in more socioeconomically disadvantaged regions were more likely to
report psychological distress at alevel commensurate with need for professional
assistance than people in less socioeconomically disadvantaged regions;

« people in the 18-24 and 45-54 age groups were more likely to report very high
levels of psychological distress compared with other age groups; and

« reported rates of very high psychological distress were similar across geographic
regions.

In contrast to these 2001 survey results, data on recorded suicide death rates suggest
the prevalence of depression is higher outside capital cities, and amongst men.
(Although women are more likely to attempt suicide than men, men are more likely
to die from suicide (ABS 2000).)

The Commission obtained data from the HIC for the period 2002 to 2004 and thisis
analysed in appendix G. SSRIs were distributed at higher rates to: females, persons
aged 18-24 and 45-54 years, people living in capital cities and those in more
disadvantaged areas. By and large, the distribution of SSRIs reflected estimates of
the prevalence of anxiety and depression, although it is possible that SSRIs may be
under-supplied to males.

3 These data are based on the 2001 National Health Survey, which exclude people in institutions
such as hospitals and nursing homes (ABS 2002a).
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As noted earlier, HIC data provide little information about the characteristics of
Australians taking prescription drugs prior to 2002, so it is not possible to examine
the patterns of the diffusion of antidepressants in Australia over time. However,
amongst older people in the United States, SSRIs were first provided to better
educated and more affluent older people, but after five years had also spread to
those who were less well educated, or less affluent (Sambamoorthi et al. 2003).

Hip and knee replacements

Joint replacement surgery for hips and knees is commonly used to treat severe
osteoarthritis (OA) and is discussed in detail in appendix E.

The mgority of joint replacement surgery is undertaken on females, consistent with
their relatively higher prevalence of self-reported OA (ABS 2002a; appendix E). In
addition, the oldest age groups tend to have the highest rate of joint replacements
consistent with greater self-reported OA amongst older people (ABS 2002a;
appendix E).

As with heart procedures and lens insertion and removal (discussed above),
Indigenous people have significantly lower age-standardised rates of joint
replacement compared with non-Indigenous people. However, it is unclear how this
relates to relative need in the Indigenous and non-1ndigenous populations.

Rates of OA were higher outside capital cities (ABS unpublished data from the
2001 National Health Survey; appendix E). By contrast, people in remote areas had
lower age-standardised rates of joint replacement than persons living in regional
areas and major cities. As with heart procedures, the pattern of regional differences
changed in 2000-01 and the age-standardised rate of joint replacements in remote
areas increased (appendix E).

Rates of OA were highest amongst the most socioeconomically disadvantaged
(ABS unpublished data from the 2001 National Health Survey; appendix E). The
oldest people in the most disadvantaged regions were generally less likely to receive
joint replacement surgery (similar to the pattern for heart procedures). For hip
replacements, Australians aged 50 years or over in the most disadvantaged areas
were least likely in their age group to receive a procedure, but the most likely to
need it. A similar pattern existed for those aged 70 or over recelving knee
replacements (appendix E).

International studies suggest that in the United Kingdom, women, older people and
those in more deprived areas were less likely to receive joint replacements than
expected based on indicators of need, and in the United States, African Americans
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were less likely to receive knee replacements than white people (Dixon et al. 2004
and Yong et a. 2004).

6.4 Explaining differences in utilisation rates

Reasons underlying patterns in the use and diffusion of new medical technology
across different demographic groups are complex.

The capacity of medical technology to exacerbate inequities aready present in the
community, through multiple mechanisms including information, access and systems
issues, is an important one. (Dr Jeff Brownscombe, sub. PR55, p. 3)

There are many factors that explain access to health services more generally and
these influences interact with the mechanisms for registration and listing of medical
technologies to determine which demographic groups have the best and most timely
access to advances in medicine. A taxonomy developed by Andersen (1995)
categorises determinants of access to health services from an individual patient’s
perspective under three headings:

« need (family history, comorbidities);

. predisposing factors (the propensity of an individual to use healthcare services);
and

. enabling factors (a person’s ability to use healthcare services).

Andersen’s categories are not mutually exclusive and are used only loosely to
structure the discussion below.

Need and predisposing factors

Severity of disease at diagnosis, the presence of comorbidities, and individual
preferences (determined by factors such as age, sex and cultural background) affect
the utilisation of healthcare services generally and therefore access to new medical
technology.

Greater severity of disease at diagnosis, and the presence of comorbidities may
moderate intervention rates for both old and new technologies by reducing the
chance that an intervention will prove successful (box 6.5). Comorbidities are
related to known risk factors for disease — such as smoking, lack of exercise,
obesity and diabetes — and are often more prevalent amongst those in more
disadvantaged areas and Indigenous people (for example, AIHW and NHF 2004)
(box 6.5).

152  IMPACTSOF MEDICAL
TECHNOLOGY



New medical technologies such as advances in anaesthesia practices (Australian
Society of Anaesthetists Inc, sub. 8), and increases in the safety of medical
interventions (Dr Stan Goldstein, sub. 5) have the potential to increase the speed of
diffusion of new procedures to riskier patients such as older people and those with
comorbidities, or with greater severity of disease. For example:

Advances in surgical techniques ... [such as “off pump” technology and ventricular

fibrillation] ... in recent years mean that the risks of cardiac surgery for al patients but
especially those over 80 years, have been substantially reduced. (Alvarez 2004 p. 182)

Box 6.5 The impact of comorbidities and severity of disease on the use
of medical technology

Indigenous Australians admitted to hospital for AMI were more likely to have
comorbidities and complications than non-Indigenous Australians and therefore less
likely to receive PCI or bypass surgery (Coory and Walsh 2005). Amongst patients
admitted for AMI, Indigenous people were more than twice as likely to suffer diabetes,
chronic renal failure, pneumonia and chronic rheumatic fever compared with
non-Indigenous patients. Chronic bronchitis and emphysema and heart failure were at
least 60 per cent more common amongst Indigenous patients. ‘If a patient had at least
one comorbidity then their probability of having a coronary procedure was reduced by
40 per cent’ (Coory and Walsh 2005, p. 510).

Commenting on Hall and Holman (2003) (see box 6.4), Brown et al. (2003) suggested
that Indigenous women, those living in rural or remote areas and those in lower
socioeconomic groups were less likely to receive breast reconstruction surgery after
surgery for breast cancer because of the advanced nature of their disease (patients
from lower socioeconomic groups present with more aggressive and advanced
disease), comorbidities, and risk factors such as smoking — as well as lack of access
to services.

Obesity or stroke appeared to preclude some English patients from receiving knee
replacement surgery (Yong et al. 2004).

Patients’ preferences affect the nature of their access to health services and the types
of treatment they receive and, hence, their access to new medical technology.
Amongst other things, preferences may reflect age, sex and cultural background.
For example, men and women use health services differently, affecting their relative
access to new medical technology. Stocks et al. (2004) cite evidence that men do
not visit GPs as frequently as women, and suggest this is one explanation for
women in the lowest socioeconomic group receiving more statins than men in
similar economic circumstances — despite women being at much lower risk of
death from CHD. Men with a mental health problem were less likely than women
with a mental health problem to seek professional assistance (ABS 1998) and, in
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Victoria, the probability of never having seen an eye care provider was higher
among men than women (Keefe et al. 2002).

In some sections of the community, cultural or other belief systems may create a
reluctance to seek assistance. People may delay longer after the onset of symptoms
before presenting to a health service, and after presentation, may reject intensive
curative treatment, or decide not to complete therapies (Dr John Condon, Senior
Research Fellow Menzies School of Health Research, Darwin, pers. comm., 24
March, 2005; Fisher and Weeramanthri 2002).

Other influences on the propensity to present to a health service or to choose a
particular treatment include convenience (such as time away from work or family),
and perceptions about trade-offs between length and quality of life.

... consumers with chronic illnesses, such as HIV or cancer, often feel over-burdened
with tests and procedures as it is, and will carefully choose when and under what
circumstances they may agree to a procedure which may involve inconvenience,
hospitalisation, personal expense, or the risk of side effects. One recent example hinting
at this is a report suggesting that uptakes of chemotherapy and radiation therapy are
often low, despite clinical guidelines — and a number of experts have pointed out that
this may be in part due to people with cancer deciding that they do not wish to undergo
treatment. (National Association of People Living with HIV/AIDS, sub. PR58, p. 7)

Enabling factors

Weadlth, education, residential location and proficiency in English influence
patients wherewithal to access health services and therefore medical technology.
The characteristics of health practitioners and the diffusion of knowledge amongst
providers aso influence the uptake of new types of care. The nexus between income
and education and the interaction between the process for listing of new medical
technologies and their diffusion across the private and public sectors tends to
reinforce the ability of more affluent and better qualified people to obtain the latest
advances in health care. As noted by the South Australian Government:

People who are more socialy advantaged are not only more able to afford to purchase
technologies not yet available to the general public but are also more aware of the
availability of a choice of treatments and more able to articulate and advocate for their
interests. (sub. 35, p. 9)

Ability to pay

Less affluent patients are likely to experience delays in access to the latest medical
technology, and some may miss out altogether depending on which new
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technologies are registered and subsidised, and the length of time the registration
and listing process takes.

There is an apparent trade-off between the equity and timeliness of access to
medical advances. Prior to listing, the distribution of new technologies depends on a
number of disparate funding sources. According to the National Association of
People Living with HIV/AIDS, these include ‘research programs, or grants at
hospitals, universities or research centres, specifically earmarked monies (such as
new technology grants), industry-assisted access schemes, or sometimes, as in the
case of polylactic acid treatment for HIV facia wasting, the consumer simply hasto
pay for the technology themselves (sub. PR58, p. 5). As noted in appendix I, prior
to commencement of the Herceptin subsidy program, Herceptin was funded by the
manufacturer (Roche) through clinical trials, and State Governments through
hospitals. Other examples include robotic surgery, advances in neonatal and foetal
care and genetic testing.

New medical technologies including foetal surgery and genetic screening and testing

may be beneficial for some infants but costs and access to specialists may preclude

them being available universally. (Health Services Development, Institute of Advanced
Studies, Charles Darwin University, sub. PR438, p. 4)

Access to new medica technologies is likely to be horizontally inequitable? until
technologies are listed for subsidy by the Austraian Government as funding
arrangements are likely to vary across regions and communities. The timeliness of
listing is discussed in chapters 9 and 10.

Less affluent patients are also likely to experience delayed access to new medical
advances because the rate of uptake of new technology appears to be faster in
private than public hospitals (chapter 4 and box 6.6). Rob et al. observe:

Elective surgery forms a major part of the business of private hospitals and there are
clear incentives for the early adoption of new technology. (1998, p. 271)

Those on higher incomes and who live in the least socioeconomically disadvantaged
areas are more likely to have private health insurance, and to be admitted to hospital
as a private patient, or to use a private hospital (box 6.7).

More socioeconomically disadvantaged groups (such as Indigenous Australians and
single pensioners) are less likely to be admitted as a private patient or to a private
hospital and so depend on the uptake of new technologies by the public sector.
Similarly, a higher proportion of patients from regional and remote areas are

4 Briefly, horizontal equity means that everyone faces the same access regime. In this case,
horizontal equity would imply that everyone pays the same amount. Vertical equity refers to
people having access on the basis of need, which might imply different access arrangements for
different population groups.

DISTRIBUTION OF 155
BENEFITS



admitted to public hospitals than private hospitals. People with existing medical
conditions that preclude them from obtaining private health insurance are also less
likely to receive the latest medical technologies.

Box 6.6 Private and public patient access to new technology

While complete data are not available, in private hospitals, it is estimated that around
90 per cent of patients receiving stents receive drug eluting stents compared with
around one-half of public patients (BUPA Australia, sub.28; MIAA, sub. 17,
appendix H).

In 1996, the likelihood of angiography (a diagnostic imaging technique) or
revascularisation (repair of the blood vessels to restore blood supply) in Victoria was
between 50 and 120 per cent greater in the private than in the public sector, and
somewhat greater for a private patient than a public patient in a public hospital (Hobbs
et al. 2002). In part, the discrepancy between a public and private patient was
explained by the age of private patients. However, standardising for age reduced, but
did not eliminate, the discrepancy.

Similarly, rates of angiography, angioplasty and bypass surgery were two to three
times more likely in the private compared with the public system for patients admitted
to Queensland hospitals with AMI in 1998. These rates were adjusted for age, sex,
rurality, hospital characteristics, and comorbidities (Coory et al. 2002).

According to Hall and Holman (2003), women with private health insurance or who
were treated in a private hospital at the time of their primary breast cancer surgery
were more likely to receive breast reconstructive surgery after surgery for breast
cancer.

Laparoscopic cholecystectomy was a new technique for removing the gallbladder
introduced into New South Wales in 1990. Rob et al. (1998) showed that it was
introduced more rapidly in private than public hospitals and was also used more
extensively in private hospitals.

A population based study in Victoria (Keeffe et al. 2002) found that the use of eye care
services varied depending on whether people had private health insurance. Those with
insurance were more likely to have seen an ophthalmologist, or both an
ophthalmologist and an optometrist, whereas those without insurance were more likely
to see an optometrist only. In addition, those without insurance were more likely never
to have seen an eye care provider.

Use of phacoemulsification cataract extraction (PKE) increased between July 1994 and
June 1999 at the Royal Victorian Eye and Ear (teaching) Hospital in Victoria, but
spread faster among private patients. In 1994, PKE was used in 55.6 per cent of
public, and 55.9 per cent of private patients undergoing cataract surgeries. By 1998,
90.5 per cent of public and 95.6 per cent of private patients had PKE surgery (Yi et al.
2001).
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Box 6.7 Socioeconomic status, private health insurance coverage and
use of private hospitals

There are direct links between income, the propensity to have private health insurance
and the use of private hospitals.

e In 2003-04, the proportion of Australians covered by private health insurance
increased with household income and with personal income (Denniss 2005a).

« In 2001, there was a positive correlation between the socioeconomic status of an
area and the proportion of people living in that area claiming the private health
insurance rebate as a premium reduction or through Medicare offices (Productivity
Commission calculations based on Senate Community Affairs Legislation
Committee 2003, and ABS unpublished).

« Those with English as a second language, lower levels of educational qualifications,
those living in regional or remote areas, and those in the most disadvantaged
socioeconomic groups were less likely to have private health insurance
(ABS 2002a).

« Those from less disadvantaged socioeconomic regions are significantly more likely
to be admitted to private hospitals than the Australia average, whereas people living
in more disadvantaged socioeconomic regions are significantly more likely to be
admitted to public hospitals compared with the Australian average (AIHW 2005b).

e Indigenous people are markedly less likely to be admitted to a private hospital
(AIHW 2005b; SCRGSP 2005).

Education and health literacy

A number of studies have shown that more educated people have higher health
services utilisation rates (box 6.8). Education is aso likely to be associated with
more timely access to the latest medical advances.

Glied and Lleras-Muney (2003) conjectured that people with higher educational
attainment are more likely to access the latest technologies because they are more
likely to be better informed about medical innovation, have a more positive view of
the risks and benefits of medical innovation, may be more effective at searching for
high quality providers and may be better able to understand and tolerate complex
dosing regimes or side effects. In particular, more educated people are likely to have
access to a range of information sources and be more proficient at using them.
Steel et al. make the point that:

. in the early days of the service [testing for gene mutations associated with breast

cancer], women had to be uncommonly ‘aware’ of the specific health issue of familial
breast cancer in order to find their way to the clinics. (1999, p. 127)
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In addition, more highly qualified people are generaly more affluent and so likely
to access new medical technologies earlier than others for reasons outlined above.

One plausible hypothesis [for the socioeconomic status effects on rates of invasive
coronary procedures| is that affluent patients are more educated, articulate and
demanding (and potentially more litigious) and hence more likely to receive invasive
procedures than less affluent patients. (Coory et al. 2002, p. 233)

Similarly, Stocks et al. (2004) conjectured that men living in the most
socioeconomically advantaged areas have relatively high rates of statin prescribing
relative to their cardiovascular risk because greater education and wealth signal
greater expectations about healthcare, and may also be associated with a greater
likelihood that messages about men’s health will be adopted.

Box 6.8 Education and access to healthcare

The Western Australian Aboriginal Child Health Survey (Zubrick et al. 2004)
(conducted between May 2000 and June 2002) found that Indigenous children, whose
carers had 13 or more years of education, were more likely to have seen a doctor than
children whose carers had one to nine years of education.

Dracup et al. (1997) examined the factors contributing to delays in seeking treatment
among patients with an evolving AMI in light of evidence that the shorter the interval
between the onset of symptoms and when thrombolytic drugs are given, the better the
outcome. They found that delay time increased amongst those with fewer years of
education, lower income, transportation by private car rather than ambulance and
cognitive or emotional responses to symptoms. (The study was structured so that
distance was not a causative factor in time to receive treatment.) While their sample of
patients was relatively small and made up mostly of older, male, married and white
people, they observed that:

Very few patients knew about thrombolysis and its effectiveness in treating acute MI, but

those who did presented sooner than those who did not. (Dracup et al. 1997, web version)

Patients with operable breast cancer diagnosed and treated in 1992 in the Greater
Western region of Sydney who had higher education levels were more likely to have
breast conserving surgery rather than mastectomy (after adjustment for age, stage and
surgeon activity level) (Taylor et al. 1999).

Education and annual income levels were associated with use of counselling for
BRCA1/2 gene mutations associated with breast and ovarian cancer in the United
States (Armstrong et al. 2005 outlined in appendix L).

Residential location and proximity to health services

Medical technology advances in the future will benefit people more remotely located
through providing services without the need for a physical visit to the doctor. However,
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other advances in technology may provide most benefit to those who live close enough
to acentre of health specialisation. (SA Government, sub. 35, p. 9)

The impact of a patient’s residential location on his or her access to new medical
technology is difficult to predict and confounded by a number of different factors.

Travel time and travel costs (including inconvenience and time spent away from
family and friends) can present barriers to accessing some new medical
technologies for those living in regional or remote areas, or outer metropolitan
areas, or where location of supply does not match location of demand. The evidence
of the impact of location on access to services is not unequivocal, however.

. [For example, women living in rural or remote areas are more likely to have a
mastectomy to ‘avoid prolonged absence from family’ (Cancer Council
Australia submission to the Radiation Oncology Inquiry cited in Radiation
Oncology Inquiry Committee 2002). On the other hand, while Kricker et al.
(2001) attributed lower rates of mastectomy in urban areas compared with rural
areas to less access to specialised care and adjuvant radiotherapy in rura areas,
Taylor et a. (1999) found that distance from the patient's residence to a
radiotherapy unit was not correlated with the mastectomy rate in the Greater
Western region of Sydney in 1992.

. Roaob et a. (1998) found evidence that living some distance away from hospitals
offering laparoscopic cholecystectomy did not affect access to this treatment for
public hospital patients. Among public hospitals in 1995, 85 per cent of inner
metropolitan, 86 per cent of outer metropolitan and 58 per cent of rural hospitals
were performing laparoscopic cholecystectomy. However, the same proportion
of public hospital patients had laparoscopic cholecystectomy regardless of their
residential location (Rob et al. 1998).

« According to Keeffe et a. (2002), people living in rura areas were more likely
never to have seen an eye care provider, and those in rural areas were more
likely to have seen an optometrist only compared with people in urban areas who
more often saw an ophthalmologist or both an ophthalmologist and optometrist.

Location is likely to be an important factor affecting access where: medical
technology requires complex training and expensive equipment and therefore
economies of scale are likely to exist; where there are benefits from grouping a new
technology together with a number of related services (economies of scope) — for
example, multidisciplinary assessment; or where there are benefits from learning
and technological change through contact with others (centres of excellence). In
these cases, the number of locations at which a new technology is offered will
necessarily be limited and this may cause accessibility problems for those who are
not close by (box 6.9).
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Regional mismatches between supply of and demand for various types of health
services may occur for a number of reasons, including practitioner preferences,
regulation, and government policies and programs. For example, genera
practitioners are less likely to locate in outer metropolitan and regional and remote
areas — areas of socioeconomic disadvantage (O’ Dea and Kilham 2002; SCRGSP
2005).

In some cases, establishment of healthcare facilities in regional or remote areas is
hampered by poor reliability of utilities such as electricity and water, variable water
quality and difficulties retaining staff. Cass et al. (2001) noted this as part of their
examination of regiona variation in the incidence of end-stage rena disease
(ESRD) in Indigenous Australians which they matched against the location of
treatment centres. They found that standardised ESRD incidence among Indigenous
Australians was highest in remote regions where it is up to 30 times the national
incidence for al Australians. In addition, while the standardised incidence is lower
in urban regions, it remains significantly higher than the national incidence.
However, 48 per cent of Indigenous ESRD patients come from regions without
dialysis or transplant facilities and 16.3 per cent from regions with only satellite
dialysisfacilities (Cass et al. 2001).

Innovations that reduce the need to visit a health practitioner (such as home-based
testing and disease monitoring outlined in chapter 11) may improve access to
medical technology by those who do not live in close proximity to health services.
Telehealth and telemedicine may improve access to health services by those living
in more remote areas (appendix K).

Proficiency in English

People from a non-English speaking background can have difficulties accessing
healthcare generally, including new medical technology (see Keeffe et al. 2002 in
relation to eye care services in Victoria). For example, Indigenous Australians with
cancer are diagnosed with more advanced disease and have a lower chance of
survival once diagnosed than other Australians. The reasons for this differ
depending on whether Indigenous people have an Indigenous first language or if
their first language is English. A more advanced stage at diagnosis appears to
explain the poorer chances of survival of Indigenous people whose first language is
English. For those with an Indigenous first language, poorer treatment is one of
several possible factors including cultural differences, athough there is no evidence
to confirm this (Dr John Condon, Senior Research Fellow Menzies School of Health
Research, Darwin, pers. comm., 24 March, 2005).
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Box 6.9 Impact of proximity to more specialised staff and facilities

McCredie et al. (1996) suggested that diagnosis and staging procedures for prostate
cancer in rural areas in New South Wales in 1991 were less ‘state of the art’ than those
in urban areas, partly because rural patients were treated by a general surgeon rather
than a urologist, and because options for procedures and treatments in rural and
remote areas are limited by the need for sophisticated equipment or lengthy travel to
specialised units.

In the Greater Western region of Sydney in 1992, patients with operable breast cancer
whose surgery was undertaken by a surgeon with a relatively high breast cancer
caseload were more likely to have breast conserving surgery rather than mastectomy
(Taylor et al. 1999). (The results were adjusted for age of patient and stage of cancer.)

Leitch (2003) noted the strong body of evidence showing that infarct angioplasty is a
better treatment than thrombolysis and can improve outcomes in patients with
myocardial infarction. However, while infarct angioplasty is a more expensive treatment
and is more likely to be offered in metropolitan hospitals with cardiac catheterisation
laboratories, pre-hospital thrombolysis is suitable for remote regions with long
ambulance transport times. Pre-hospital thrombolysis is not available in some states of
Australia, for example, in Victoria where Kelly et al. (2003) found that patients in rural
areas were slower to receive in-hospital thrombolytic treatment for AMI than patients
from large urban areas, leading to an increased risk of dying. Ho (2002) argued that
the cost and quality benefits associated with centres for excellence in cardiac care
need to be weighed against the negative health consequences for patients in less
populated areas requiring emergency care.

Several international studies have found an association between the characteristics of
the hospital where patients are initially admitted for AMI (including the volume of AMI
cases, the specialty of the admitting doctor, facilities for invasive coronary procedures
(ICPs), and distance to a hospital with ICP facilities) and the probability of undergoing
an ICP (Coory et al. 2002). For example:

e According to a survey of implantable cardioverter defribillator (ICD) centres in the
United Kingdom, eligible patients in more disadvantaged areas were less likely to
obtain ICDs partly because they were not appropriately identified and referred to
ICD centres (Parkes et al. 2005).

« In Canada, AMI patients were more likely to receive coronary angioplasty or bypass
surgery if they were initially admitted to a hospital with onsite catheterisation and or
revascularisation facilities, or if they presented to a teaching hospital — regardless
of whether the teaching hospital had specialist facilities. Patients were more likely to
receive a procedure if initially admitted to a teaching hospital without invasive
facilities compared with a community hospital with invasive facilities (Cox et al.
1994). The authors followed patients admitted to hospital with AMI for six months to
see whether the type of hospital influenced whether a patient received a heart
procedure. Results were adjusted for patient comorbidity and AMI complications.
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Characteristics of health practitioners and the diffusion of knowledge amongst
health providers

The characteristics and skills of health practitioners, together with the diffusion of
knowledge about innovations in care amongst health providers, have an important
impact on patients access to new technology. Arguably, the skills and uptake of
knowledge by GPs is especially important in Australia because they are the first
point of access to the health system for the maority of Australians. A study of the
distribution of the use of BRCAL1/2 counselling in the United States also noted the
potential importance of the characteristics of primary care physicians (Armstrong et
a. (2005) outlined in appendix L).

The diffusion of knowledge across practitioners is not necessarily well understood
and the interactions between patients and their healthcare providers is complex.
Some examples of research on GP consultations are outlined in box 6.10.

Box 6.10 GP consultations

There are differences in the approach of female and male GPs in Australia. In 2000-01,
female GPs tended to have significantly longer consultations with their patients than
male GPs (Britt et al. 2002). In addition, research indicates that female GPs tend to
conduct more complex consultations with their patients including management of more
psychosocial problems (Britt et al. 2002).

According to Gruen et al. (2002), qualitative studies have shown that GP referral
decisions are related not only to clinical factors and specialist availability, but also to
the characteristics of the referring doctor, the patient, and the relationships the GP has
with both patient and the specialist. The characteristics of both patients and their GPs
are probably reflected in the findings of Furler et al. (2002), that people in
socioeconomically disadvantaged areas visit GPs more often, but they are less likely to
have a long consultation. While the higher GP visit rate for lower socioeconomic status
groups probably reflects their greater need for care, Stocks et al. (2004) conjectured
that the extra consultation time experienced by more advantaged patients could well
be spent on preventive activities, implying that less advantaged patients may have had
less preventive treatment. In their study of statin presc