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ABSTRACT

A number of countries including Australia appoint a group of decision-makers
who are largely responsible for making recommendations on which pharmaceuticals
will be subsidised by public funds. Whilst cost-effectiveness is of key relevance to their
recommendations, there is limited information on the relative importance of the
components of cost-effectiveness, or on other criteria that may be of value. In addition
to health gain, the public value criteria such as those concerned with fairness and equity
considerations. The public are the payers and beneficiaries of any public health system,
and procedural justice supports the consideration of their views. In the Australian
context, this leads to the question of whether public funding decisions for subsidising
pharmaceuticals in Australia are consistent with the preferences of society. It is this
broad question that is addressed by this thesis.
A review of the literature revealed there are many criteria that may be important
to pharmaceutical funding decisions, and these have been explored empirically to
varying degrees for public and decision-maker preferences. Most of the evidence
relating to pharmaceutical funding originates from outside of Australia. Both the public
and decision-makers agree that clinical effectiveness is important to the decision;
although, evidence on the relative importance of the individual components of
effectiveness (survival, quality of life (QoL) and chance of success) to social
preferences is limited. Further, severity of illness also appears relevant to both groups,
although most evidence for this defines severity of illness in terms of QoL rather than
expected survival. In some cases, evidence exists to support the importance of a
criterion in either the public or decision-makers, whilst that criterion has not been (well)
explored in the other group. One notable example is the lack of evidence showing costeffectiveness to be important to the public, despite its relevance to pharmaceutical
decision-making bodies.

The research in this thesis focuses on the relative importance of cost, the
components of effectiveness, and uncertainty (decision-makers only) to the preferences
of Australian public and decision-makers, for different severity of illness scenarios. A
Discrete Choice Experiment (DCE) was developed and used to elicit and compare
iii

Australian public and decision-maker preferences. For the purposes of this study,
preferences were elicited from an Australian population sample and from members of
the Pharmaceutical Benefits Advisory Committee and its Economics Subcommittee.
Data analysis utilised a mixed logit framework. The public and decision-maker
marginal rate of substitution and willingness-to-pay for attributes was estimated and
compared across scenarios and between respondent groups.

The findings of this research suggest that the preferences of the Australian
public are largely consistent with the stated preferences of Australian decision-makers,
and are broadly consistent with pharmaceutical funding decisions in Australia. The
public and decision-makers were willing to trade between survival and QoL; and, both
consider cost-effectiveness to be important to the decision. Further, the initial severity
of illness was important, with both the public and decision-makers willing to pay more
for the treatment of severe illness when described in terms of both a short life
expectancy and poor QoL with current treatment. However, this trend was stronger in
the public. For decision-makers, the importance of uncertainty also differed according
to the severity of the illness. Several differences were observed between public and
decision-maker preferences, suggesting that the public may place a greater value on
QoL gains and on the treatment of moderate anxiety/depression than decision-makers.

The findings of this thesis have implications for government policy, the
pharmaceutical industry, and for society. They provide insights into the distributive
framework for pharmaceutical decision-making, support procedural justice, broadly
support a number of pharmaceutical funding policies in Australia, and allow marketers
to tailor their pharmaceutical offerings so that they are more likely to appeal to the
public and relevant funding bodies. The implications for researchers who may consider
further exploring preferences or using similar techniques in future studies are also
discussed. In particular, the findings support the inclusion of an “opt out” option in the
DCE, the use of public funds as a payment vehicle in the DCE, and the use of mixed
logit analysis to accommodate the significant heterogeneity observed for both the public
and decision-maker preferences. Research limitations and future research opportunities
are highlighted, with many opportunities for future research detailed. This is the first
use of a DCE to consider the stated preferences of the Australian public or decisionmakers for the public funding of pharmaceuticals, and is the first occasion where the
iv

stated preferences of a group of decision-makers have been compared to those of the
population to whom their funding recommendations apply. This study sets the
foundation for future research on the relative importance of criteria to decisions, the
contexts that impact on the criteria of importance, and the extent to which decisionmaking for pharmaceuticals in Australia is consistent with the preferences of society.
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CHAPTER 1: Introduction
1.1 The public funding of pharmaceuticals
Many developed countries are experiencing an escalating growth in health
expenditure, both in absolute terms and as a proportion of gross domestic product [1].
This is a concerning trend, particularly for governments of countries such as Australia
where a large proportion of health expenditure accrues to public funds. Pharmaceuticals
have been accused of being a key driver in this growth [2]. In Australia,
Commonwealth Government expenditure on subsidised pharmaceuticals has
experienced an average growth of 9.0% per annum in the decade leading to June 2006
(constant prices); this compares to an average growth of 5.2% in total government
recurrent health expenditure [3]. Yet periodic media reports and advocacy groups draw
attention to the plight of population subgroups who, it is argued, may benefit from a
particular pharmaceutical to which they do not have access via their public health
system (see for example [4-6]). Few would suggest that public funds provide all the
pharmaceuticals that the population desires, regardless of which health jurisdiction we
live within. Even in the United Kingdom (UK), which has one of the most inclusive
public health systems [1], this is unlikely to be the case. Somewhere, somehow, every
public health system must draw a line between those pharmaceuticals it will fund (or
subsidise) for its population, and those it will not.

How is this line drawn? The reality of a strong and growing demand for
pharmaceuticals constrained by limited public resources has led to a growth in the use
of economic evaluation to inform decision-making in priority-setting globally [7]. A
number of advisory bodies and agencies have been given the responsibility of making
recommendations regarding the cost-effectiveness of pharmaceuticals and their
appropriate availability within publicly funded health care systems. These bodies
include the Pharmaceutical Benefits Advisory Committee (PBAC) in Australia, who
make recommendations to the Commonwealth Minister for Health on which
pharmaceuticals should be included on the publicly subsidised Pharmaceutical Benefits
Scheme (PBS), and the National Institute for Health and Clinical Excellence (NICE) in
the UK. Decision-making bodies such as the PBAC, NICE and their counterparts
1

elsewhere, operate in different political, economic and social environments. However,
they share some common underlying policy objectives, namely to improve public health
and promote equitable access to pharmaceuticals [8, 9].

1.2 A health maximisation approach to decision-making
The decision tool in the extra-welfarist paradigm of cost utility or cost
effectiveness analysis is the Incremental Cost Effectiveness Ratio (ICER). This is given
by the incremental cost of an intervention divided by its incremental benefit [10]. The
Quality Adjusted Life Year (QALY) is generally accepted as the most appropriate
measure of health benefit to inform the denominator of the ICER [9, 11, 12]. The
QALY is a single index combining survival with health-related quality of life (QoL),
where QoL is indicated on a preference-based QALY weight1 scale from 0 (representing
death)2 to 1 (representing full health) [13].

In practice, the ICER can be used to inform one of two decision rules [14].
Where there is a budget constraint, a QALY “league table” approach can be used, in
which interventions are ranked from the most to least cost-effective [14]. Funding
would proceed down the league table, starting with the most cost-effective intervention,
and would cease when the budget limit was reached. Alternatively, where there is no
fixed budget (as is the case for the PBAC), a “value for money” approach can be
adopted. This requires a judgement as to how much decision-makers, on behalf of the
government and ultimately society, are willing to pay for an additional QALY (the costeffectiveness “threshold”) [15]. A pharmaceutical above the threshold is deemed to be
poor value for money and not funded or subsidised by Government; one below the
threshold would be considered cost-effective and be funded or subsidised.

In extra-welfarism, a purely utilitarian approach to decision-making would
require that decision-makers seek to maximise health; and, therefore, to maximise the
1

Consistent with Scuffham and colleagues [13], the term “QALY weight” is used throughout this thesis:
(i) to distinguish the weights used to estimate QALYs from the non-preference based scoring systems
commonly used in quality of life instruments, such as the SF-36; and, (ii) to avoid use of the word
“utility” in this context, acknowledging that QALYs are only a measure of utility if additional strong
restrictions are imposed on the utility function [13].
2
States worse than death, represented by a negative QALY weight, are also possible.

2

total QALYs available to society [16]. Thus, if a utilitarian framework were to guide
decision-making, funding decisions would be made based on cost-effectiveness alone.
This would require the QALY league table to be based only on the ICER (and not
amended for any subsidiary information), and would require the cost-effectiveness
threshold to be absolute.

Consistent with utilitarianism, a goal of health maximisation using the QALY
model holds the marginal benefit of a QALY to an individual or to society constant,
regardless of the intervention type, severity of illness treated, the chance the
intervention will be successful, the number of people eligible for treatment, or the size
of the health gain per person. Further, the benefit of a QALY to society is independent
of the manner in which it is distributed or the characteristics of its recipient. If
decisions were to be made based on cost-effectiveness alone, these factors would not be
accounted for in the decision.

1.3 The international experience of using economic evaluation to
inform pharmaceutical funding decisions
In Australia, Pharmaceuticals have been formally evaluated for costeffectiveness by the PBAC since 1993 [17]. Australia is credited with being the first
country to require a formal evaluation of cost-effectiveness for consideration prior to a
decision on subsidy of a pharmaceutical by the government [7, 18, 19]. Subsequently, a
number of other countries have formally introduced some level of requirement for
economic evaluation of health technologies such as pharmaceuticals as a part of their
technology assessment processes [7, 17, 20]. The process of obtaining public
reimbursement for pharmaceuticals based on an evaluation of cost-effectiveness has
become known as the “fourth hurdle” for pharmaceutical companies (the first three
hurdles being the assurance of quality, safety and efficacy) [7, 21] .

The role of economic evaluation in the decision process varies from country to
country [17]. Countries now requiring or considering some level of assessment of value
for money as a consideration in purchasing and pricing decisions at a national or
provincial/state level include Australia, Canada, the UK, Denmark, Finland, Norway,
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Portugal, Belgium, the Netherlands, Italy, Sweden and New Zealand [7, 17, 18, 20, 2225]; with other countries including some Asian countries developing policy in this area
[7, 26]. Two countries are notable in their absence from this list; France and the US.
Access to pharmaceuticals in both the US and France is highly regulated in terms of an
assessment of their quality, safety and efficacy [21]. However, France does not require
an assessment of cost-effectiveness prior to listing on its reimbursable “positive”
formulary list [20, 21], whilst the US has many public and private payers with variable
requirements for an assessment of cost-effectiveness rather than any single national
formulary (as is discussed further in Section 1.3.3 below) [20, 21]. In addition to the
consideration of value for money at the national or provincial level, it is possible that an
unquantified number of local committees, such as Drug and Therapeutics (or formulary)
Committees (DTCs) for hospitals or private fund holders, may also require assessments
of cost-effectiveness before listing of a pharmaceutical on a third-party funded
formulary.

The growth of economic evaluation as a consideration in health technology
decision-making has led to an extended literature of the processes and experiences in
this area, both for individual countries (see, for example, [19, 24, 25, 27-32]) and of
comparisons between countries (see, for example, [7, 17, 18, 20, 21, 23, 33, 34]). The
processes involved in the assessment and public subsidy of pharmaceuticals in Australia
are summarised in Section 1.4 below. However, the experiences of three other countries
are of particular importance to understanding the international context in which
Australia sits; Canada, the United Kingdom (UK), and the United States of America
(US). These countries are chosen to provide an example of a system which was
developed at a similar time and is largely similar to that of Australia (i.e. Canada), a
system which arguably is now the most influential (and most debated) health
technology assessment process globally (i.e. the UK), and a country whose systems for
reimbursement contrast starkly with that in Australia as well as most of Europe and
Canada (i.e. the US). The experiences of these three countries will be briefly
summarised in this section; further detail can be found in the references provided.
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1.3.1 Canada

In contrast to Australia, where prescription pharmaceuticals for use in the
community are subsidised at a national level (by the Commonwealth Government), outof-hospital prescription drugs in Canada fall outside the boundaries of Canada’s
universal public health insurance scheme for medical services (National Medicare), and
are considered the fiscal responsibility of each province [17]. Consequently, in
Canadian provinces, pharmaceuticals are subsided by a mix of federal, provincial,
territorial and private drug benefit plans [17, 27]. However, in most provinces, public
funds pay for medicines for persons over 65 years of age [17]. In 1994, the then
Canadian Coordinating Office for Health Technology Assessment (CCOHTA) issued
economic guidelines that were proposed to provide a common framework for adoption
across provinces [7]. CCOHTA has subsequently been renamed as the Canadian
Agency for Drugs and Technologies in Health (CADTH) [35]. In the mid 1990s
Ontario and British Columbia were innovative in establishing a formal system of review
and approval for pharmaceutical reimbursement, with recommendations made by the
Drug Quality and Therapeutics Committee (DQTC) or Pharmacoeconomic Initiative
(PI) respectively [7, 17, 20, 29].

More recently (in 2003) Canada has established a federal process, the Canadian
Common Drug Review (CDR), to review cost-effectiveness of medicines in a similar
way to that in Australia [17]. The CDR, which is delivered by CADTH [35], provides a
single process for reviewing the cost-effectiveness of drugs, and makes formulary
listing recommendations to publicly funded plans [27]. All public drug plans except
Quebec are participating [27]. Similar to processes for the PBS and PBAC in Australia,
submissions are received from pharmaceutical companies, and are reviewed by CDR
staff and external experts [27]. Submissions are then considered by the Canadian
Expert Drug Advisory Committee (CEDAC) [27]. However, unlike the processes in
Australia, CEDAC recommendations are not binding on the drug plans, which each
make their own decision about funding [27]. The CDR processes are for the large part
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comparable to processes in Australia [7, 23], and the CDR face many similar challenges
to those faced by processes in Australia3 [7, 27].

1.3.2 The United Kingdom (UK)

Historically in the UK there have been few controls over prescribing; once drugs
have been licensed, they can be prescribed and are subsidised by the National Health
Service providing they are not included in a small “negative” list of mostly over the
counter and lifestyle drugs (the so-called “Blacklist”) [17, 21]. An important
development in the UK was the establishment in 1999 of the National Institute for
Clinical Excellence, now called the National Institute for Health and Clinical Excellence
(NICE) [17]. The remit of NICE includes the appraisal of new and existing
technologies, not limited to pharmaceuticals, based on a range of factors including costeffectiveness [17]. Thus, in contrast to Australia, the UK has a single agency for the
appraisal of all health technologies. There are a number of other notable differences
between the UK NICE and Australian PBS processes; namely, that the assessment of a
technology is initiated by the pharmaceutical company and occurs for all publicly
funded pharmaceuticals in the case of the PBS but is initiated by the decision-making
body and occurs for selected technologies only in the case of NICE; that
pharmaceuticals are assessed individually by the PBS but often in groups in the case of
NICE; that the assessment process is undertaken by both an academic and decisionmaking team in the case of the PBS but by an academic team alone in the case of NICE;
and that the funding decision is mandatory in the case of the PBS but “advisory” in the
case of NICE [7].

Whilst Australia and Canada can be considered to be pioneers in the field of
economic evolution to inform decision-making, the UK NICE has arguably become the
most revered and developed health technology agency internationally. Of particular
note is its approach for involving the public in the health technology assessment
3

Challenges faced in the economic evaluation of pharmaceuticals to inform decision-making are
multiple: see [7, 23-25, 27] for further discussion. They include: how to determine effectiveness (rather
than efficacy); unresolved issues with methods for valuing health outcomes; how to deal with cost,
effects and model uncertainty; how to avoid “prescription creep” or “leakage”; the need for transparency;
difficulties with the harmonisation of fourth hurdle processes around the world; and the development of
policy to guide disinvestment from cost ineffective technologies [7, 19, 23-25, 27, 36, 37].
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processes. In comparison to NICE who utilise a Citizen’s Council [38, 39], the
Australian PBAC and Canadian CEDAC each include a consumer representative in
their membership [40, 41].

1.3.3 The United States (US)

The US system of reimbursement for pharmaceuticals remains relatively
unregulated compared to other systems such as Australia, Canada and the UK [21].
There is no national formulary, other than the formulary employed within the veterans’
affairs hospital and pharmacy system [21]. Rather, hundreds of private and public
payers employ a wide range of formularies [21]. In 1998, Regence BlueShield, a
Managed Care Organisation (MCO), began requesting both clinical and economic
evidence as a condition of formulary review [7]. The establishment of guidelines for
formulary submissions by the Academy of Managed Care Pharmacy (AMCP) is the
closest thing to a standardised approach to formulary management, since approximately
70% of US health plans subscribe to the AMCP format [21]. The AMCP Format
requirements include the submission of pharmacoeconomic data for assessment by
health plans [21, 42]; however, the format is a template, not a mandate [21]. Thus,
individual plans may or may not require an economic evaluation, and there is some
evidence of variation in adherence to the template [7].

Neumann and Sullivan note the reluctance of American policy makers and
private MCOs to formally use a cost-effectiveness approach to pharmaceutical decisionmaking [42]. However, they suggest that value for money plays a less formal (implicit)
role in decision-making in the US [42]. For example, The US Medicare program has
been a notable holdout in the global move among healthcare payers to use economic
evaluation explicitly to inform healthcare decisions, but has nonetheless been involved
in a number of projects that utilise economic evaluation to inform decision-making [42].
A further example is the Drug Effectiveness Review Project (DERP), an alliance of 15
states and 2 private organisations, who have pooled their resources to synthesise and
judge clinical evidence for drug class reviews based on comparative effectiveness and
safety, without respect to costs [42]. However, DERP participants retain local authority
for interpreting DERP reports and develop their own formularies, and are free to use
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pharmacoeconomic evidence in doing so [42]. Neumann and Sullivan consider the US
utilisation of economic evaluation to be evolving, but argue that it is unlikely to follow
the explicit models adopted by Europe, Canada or Australia [42]. They consider that
the ongoing indirect use of cost-effectiveness to inform decision-making is a more
likely outcome [42].

The above section (1.3) has briefly outlined the international experience of using
economic evaluation to inform public (and in the case of the US private) funding
decisions for pharmaceuticals. Health Technology Assessment and pharmaceutical
funding processes in Australia will now be outlined in detail (Section 1.4)

1.4 Health Technology Assessment (HTA) of pharmaceuticals in
Australia

1.4.1 Health Technology Assessment in Australia

Health Technology Assessment (HTA) is the process of identifying new medical
technologies, evaluating their key dimensions and effects, and monitoring their
diffusion into clinical practice [2]. Australia is considered a world leader in HTA,
particularly for its assessment of pharmaceuticals and medical services [2].

Technology assessment is the second and most systematically undertaken stage
of the whole HTA process4 [2]. Technology assessment is the detailed evaluation of
new technologies, based on their safety, efficacy, quality, effectiveness, and costeffectiveness [2]. Agencies and committees undertaking technology assessment are
fragmented, based on the technologies evaluated and the assessments made. A
summary of HTA agencies and committees at the national level in Australia, and the
technologies and assessments they are responsible for is given in Table 1.

4

The other stages are horizon scanning (which is not undertaken for pharmaceuticals in Australia) and

monitoring and review [2].

8

Table 1: Agencies and committees responsible for technology assessment in
Australia and their responsibility
Agency / committee
Technologies
Therapeutic Goods Administration
Medicines, devices, prostheses,
(TGA)
other products
Pharmaceutical Benefits Advisory
Pharmaceuticals, Vaccines
Committee (PBAC)
(since 2006)
Australian Technical Advisory
Vaccines
Group on Immunisation (ATAGI)
Medical Services Advisory
Procedures, devices, equipment
Committee (MSAC)
Australian Safety and Efficacy
Surgical procedures
Register of New Interventional
Procedures – Surgical (ASERNIP-S )
Prostheses and Devices Committee
Prostheses, devices
(PDC)
This table is adapted from Productivity Commission 2005 [2]

Assessments
Safety, Efficacy
Effectiveness,
Cost-effectiveness
Safety, Efficacy
Safety, Effectiveness,
Cost-effectiveness
Safety, Efficacy

Efficacy

A research report published by the Australian Government Productivity
Commission (2005) provides a comprehensive overview of HTA in Australia [2]. The
remainder of this section will focus on the technology assessment of pharmaceuticals in
Australia.

1.4.2 Technology Assessment of Pharmaceuticals

Technology assessment processes in Australia are particularly well established
for pharmaceuticals, as compared to other technologies [2]. A summary of the key
HTA agencies and committees assessing pharmaceuticals at a national level and their
relationship is provided in Figure 1.
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Figure 1: Key national HTA agencies and committees for pharmaceuticals in
Australia

Australian
Drug Evaluation
Committee
(ADEC)

Therapeutic Goods Administration (TGA)

Australian Register of Therapeutic Goods (ARTG)
Drug utilisation
Subcommittee
(DUSC)

PBAC

Minister

Economics
Subcommittee
(ESC)
Pharmaceutical
Benefits Pricing
Authority

Pharmaceuticals Benefits Schedule (PBS)

This figure is adapted from Productivity Commission 2005 [2]

Before a pharmaceutical can be released onto the market, it is evaluated for
quality, safety and efficacy by the Therapeutic Goods Administration (TGA)5; who in
turn are advised by the Australian Drug Evaluation Committee (ADEC). If approved, a
product is “registered” on the Australian Register of Therapeutic Goods (ARTG). At
this point the product can be marketed, but does not attract a subsidy from the
Commonwealth Government. However, the product can be supplied on private
prescription, through state/territory Governments (states/territories are responsible for
the supply of pharmaceuticals in hospitals), and over the counter (for non-prescription
medications) [3].

5

For some time, the Australian and New Zealand Governments have been working towards a joint
regulatory scheme for therapeutic products, resulting in an agreement between the two countries to
establish such a scheme being reached in December 2003 [43]. Negotiations between the two countries to
establish a joint scheme have recently been postponed (for political reasons); however, the agreement
remains in place [44].
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Once a pharmaceutical has marketing approval from the TGA, a sponsor
(usually the manufacturer) may apply to the PBAC for listing on the PBS [2]. The PBS
provides a Commonwealth Government subsidised national formulary (the Schedule of
Pharmaceutical Benefits [41]) and aims to provide reliable and affordable access to a
wide range of necessary medicines [41]. The number of pharmaceuticals available on
the PBS has grown from 139 drugs at its establishment in 1948 to 804 drug substances
available in 2,138 forms or strengths and marketed as 3,659 products (brands) as at
December 2005 [45]. The PBAC is an independent statutory body established in 1954
under section 101 of the National Health Act 1953, to make recommendations and give
advice to the Commonwealth Minister for Health about which drugs and medicinal
preparations should be made available as pharmaceutical benefits on the PBS [46].

Sponsors prepare a submission providing a request and evidence for listing
according to detailed guidelines [9]. Following amendments to the National Health Act
1953 in the late 1980s, the PBAC has been required to consider the cost-effectiveness in
addition to the effectiveness of a pharmaceutical proposed for PBS listing compared to
alternative therapies; with an economic evaluation being a requirement for funding
submissions since 1993 [2]. Consequent to the introduction of this requirement, the
proportion of all PBS-listed pharmaceuticals subjected to economic evaluation has
grown from 4% in 1992-03 to 46% in 2003-04 [2].

Since 2006, the PBAC assumed responsibility for advising the Minister on the
funding of vaccines on the National Immunisation Program from the Australian
Technical Advisory Group on Immunisation (ATAGI) [2, 9], and there is a joint
PBAC/ATAGI member to support this process. The principles applied by the PBAC
when considering the PBS listing of pharmaceuticals also apply to the funding of
vaccines [9].

1.4.3 The Government subsidy of pharmaceuticals on the PBS

The PBAC consider submissions at three meetings each year [25]. They are
assisted by an economics subcommittee (ESC), who review and advise on the clinical
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and economic evaluations; and a drug-utilisation subcommittee (DUSC), who advise on
usage estimates and review post-listing drug utilisation data [25]. In advising the
Minister, the PBAC may recommend a pharmaceutical for listing as cost-effective at the
price premium requested by the sponsor, at a lower price to achieve cost-effectiveness,
or with a restriction6 to patient subgroup(s) for whom the pharmaceutical is costeffective [25]. Alternatively, they may reject a pharmaceutical on the basis of
unacceptable cost-effectiveness [25]. If the PBAC recommends a listing, the
Pharmaceutical Benefits Pricing Authority (PBPA) formulates a recommendation to the
Minister on the price at which the pharmaceutical should be listed for subsidy [2].
Negotiations on the price for listing take place between the Commonwealth
Government Department of Health and Ageing (DoHA) and the manufacturer [2]. The
patient pays the cost of the pharmaceutical up to a maximum patient contribution7
($31.30, or $5.00 for concession patients8 as at March 2008 [41]); the government pays
any cost above this level9. The Minister gives the final decision on PBAC
recommendations; however, the Minister cannot list a pharmaceutical unless a positive
recommendation has been received from the PBAC [25]. If the total annual expenditure
to Government is predicted to exceed AUD$10 million, the recommendation must also
be approved by the Cabinet before subsidy can occur [25].

1.4.4 The Government subsidy of pharmaceuticals other than on the PBS

The discussion related to the Government subsidy of pharmaceuticals thus far
has been limited to the PBS and PBAC. However, processes for Government funding
of pharmaceuticals in Australia are fragmented, and several other sources of
Government funds should be acknowledged. Firstly, an additional subsidy scheme
exists for veterans and war widows/widowers. Known as the Repatriation
Pharmaceutical Benefits Scheme (RPBS), it is published with the PBS [41]. However,
6

A restriction can be as a “restricted benefit” or the more stringent “authority” listing [25].
A safety net scheme is in place designed to protect patients and their families who require a large
number of prescriptions per year [41].
8
Patients entitled to concession hold an entitlement card issued by either Centreline (a Commonwealth
Government agency which assists Australians to become self-sufficient and supports those in need [47])
or the Department of Veterans’ Affairs. There are a number of categories for eligibility, including senior
citizens, veterans, and low income earners. For further information, refer to the Schedule of
Pharmaceutical Benefits [41] or Centreline website [48].
9
In certain circumstances, patients are also required to pay a brand or therapeutic group premium. This
results from a reference pricing policy [25].
7
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the scheme is overseen and funded by the Department of Veterans’ Affairs (DVA),
rather than the DoHA. The Repatriation Pharmaceutical Reference Committee (RPRC)
assesses all submissions for the listing of pharmaceuticals on the RPBS, and makes
recommendations to the Repatriation Commission and the Minister for Veterans’
Affairs on which items should be listed [49]. Secondly, the use of pharmaceuticals in
public hospitals is generally funded by State and Territory Governments10; and, many of
the pharmaceuticals used in hospitals are not listed on the PBS [2]. In addition to the
national HTA agencies and committees already discussed, advisory and formulary
committees have been established at the state/territory or hospital level (for example
Drug and Therapeutics Committees, DTCs) [2].

In 2004-05, total expenditure on all pharmaceuticals was estimated at $12,576
million (current prices) [45]. Of this, $7,061 million was paid for by public funds11.
The majority of the expenditure from public funds was paid by the DoHA ($5,230
million, 74%), almost entirely for pharmaceuticals listed on the PBS. The RPBS cost
the DVA $460 million (7%). The remaining $1,371 million (19%) was paid for by
State/Territory Governments for pharmaceuticals in public acute care and psychiatric
hospitals. Thus, expenditure on either the RPBS or pharmaceuticals in hospitals is
relatively small compared to the PBS.

1.5 Decision-making for the public subsidy of pharmaceuticals in
Australia

1.5.1 The framework for the PBS and PBAC decision-making
The PBS operates within the context of Australia’s National Medicines Policy,
which has four interrelated objectives (Box 1) [50]. The PBS is most closely (although
not exclusively) related to the first objective; that is, “Timely access to the medicines
that Australians need, at a cost individuals and the community can afford”. Access to
10

Although, pharmaceutical reform is extending the supply of PBS medicines to admitted patients on
discharge, outpatients, and some day patients in some states [2].
11
The other $5,515 million was due to expenditure by the private sector, that is health insurance funds
($49 million), individuals (including patient contributions and over the counter medicines, $5,091
million), private hospitals ($271 million), and other non-government ($104 million). Refer to Table 6.8
of the Government report “Australia’s Health 2006” [45].
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medicines and consequentially the subsidy of pharmaceuticals is an integral component
of the National Medicines Policy [25].

Box 1: The four objectives of Australia's National Medicines Policy
•

Timely access to the medicines that Australians need, at a cost individuals and
the community can afford;

•

Medicines meeting appropriate standards of quality, safety and efficacy;

•

Quality Use of medicines; and

•

Maintenance of a responsible and viable medicines industry.

The National Health Act 1953 and its amendments provide the legal framework
within which the PBS processes operate and the PBAC is constituted [51]. It
establishes the stated objectives of the PBS to provide access to life-enhancing
medicines at an affordable price, taking account of the comparative effectiveness, cost,
and cost-effectiveness of medications (Section 101 of the Act [51]) [52]. However, the
PBAC is required to place its own interpretation on these criteria, and weighs them
against other potential factors [52, 53].

The PBAC guidelines suggest that a number of factors may be relevant to it’s
decisions [9]:

“In making decisions as to whether to recommend that a proposed drug be listed on
the PBS, PBAC considers many factors. Each of these factors might have a separate
influence on the decision to list the proposed drug on the PBS and, depending on
the circumstances of each consideration, might influence PBAC in favour of, or
against, a recommendation to list. More than one factor might be relevant to each
consideration.” [PBAC Guidelines 2007 version 4.2 p25 [9]]

The guidelines describe the factors or criteria that might be important to the
PBAC decision [9]; these are further elaborated in Section 1.5.2 of this thesis. The
factors described in the guidelines represent the PBAC’s interpretation of the Act and its
judgement on what criteria should be considered [53]. The PBAC’s own understanding
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of factors affecting its decision-making is evolving. As stated in it’s guidelines, the
“PBAC continues to reflect on its processes and to further develop its understanding of
these matters” [9].

Further, it is quite possible that the membership of the PBAC, which changes
over time, could influence decision-making and the absolute and relative importance of
different criteria. Current membership includes medical practitioners and specialists,
pharmacists, health economists and a consumer representative [54]. However, the
membership of PBAC has been the subject of some controversy. At the end of 2000,
the PBAC and its subcommittees were dissolved, following recommendation from a
review group that PBAC membership should come from a broader range of
constituencies, and that tenure should be limited [53]. Subsequently, a pharmaceutical
industry lobbyist was appointed to the PBAC [53]. Although the PBAC no longer has
an industry representative in its membership, it seems quite possible that both its
membership history and its absolute membership at any one point in time, along with
possible implicit political influences, may impact its decision-making. Nevertheless it
is of note that in a study of past PBAC decisions, Harris and colleagues used a dummy
variable to represent decisions post 2000 and did not find any evidence of an impact of
a change in membership in 2000 on PBAC decision-making [52].

1.5.2 Which criteria are important to decision-making in Australia?

Perhaps because of the large expenditure on the PBS and its universal coverage
(of the population), much of the attention on pharmaceutical decision-making in
Australia has focussed on the PBAC. However, even for the PBAC there is little
information available on decision-making. Only three previous studies have explored
criteria that are important to the decision [52, 55, 56]. However, policy documents
provide some insight into factors which decision-making bodies consider relevant to
pharmaceutical funding recommendations. For example, the PBAC identify a number
of quantitative and qualitative factors which are relevant to their decision (refer
primarily to PBAC Guidelines 2007 Part II Section F.3 p167-169 and Appendix 1 p233235) [9]). Identified criteria are summarised in Table 2.
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Lower priority may be given to additional forms of an already listed pharmaceutical where proliferation may
cause confusion. Higher priority where no alternative exists, if “rule of rescue” applies (see below).
Emphasis on nature and extent of disease. Lower priority for pharmaceuticals intended for clinically minor or
trivial conditions. Higher priority for more severe conditions if “rule of rescue” applies (see below).
That is, to target therapy to those in whom the pharmaceutical is acceptably cost-effective.

Availability of effective
alternatives
Severity of condition
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Hospital or community use?

“Rule of rescue”

Ability to target therapy to
those likely to benefit most
Development of resistance

Equity

For antimicrobial agents, PBAC takes advice from an expert advisory group on the likely extent of the
development of resistance.
Higher priority in exceptional “rule of rescue” circumstances; which requires:
(i)
No alternative exists; and
(ii)
Severe, progressive medical condition, expected to lead to premature death; and
(iii)
Only a small number of patients affected; and
(iv)
Proposed drug provides a worthwhile clinical benefit (sufficient to qualify as a “rescue”).
The more severe the condition, younger the expected age at death, closer the person is to death, lower the
patient number, or greater the “rescue” the more influential is the “rule of rescue”.
Lower priority for pharmaceuticals intended for in-hospital use (as PBS is a community-based scheme).

Required by law (National Health Act 1953).
(Whilst an assessment of cost-effectiveness is required, cost-utility analysis is not mandatory).
Both effectiveness and toxicity, in terms of magnitude and clinical importance of effect.
(i)
For patient, in absence of PBS subsidy.
(ii)
For PBS.
(iii)
For government health budget.
In the cost and effectiveness data and consequently ICER, from statistical and non-statistical sources, or
relating to utilisation and financial estimates. Increases the likelihood that a risk averse decision will be made
from the perspective of the PBS.
Exact impact not given; however, equity factors may need to be considered alongside the economic evaluation.
Any implication of the following should be discussed:
(i) A sought listing on equity principles including the promotion of fairness in the PBS subsidy arrangements
or affordable access to cost-effective drugs; or
(ii) The equity assumptions underlying economic evaluation on the cost-effectiveness of a pharmaceutical.

Comparative costeffectiveness
Comparative health gain
Affordability / Financial
implications

Uncertainty

Comments:

Criteria:

Table 2: Relevant criteria for the PBAC decision, according to PBAC guidelines (2007)

p6

p 168

p 235

p 235

p 6, 234

p 6, 234

p 167, 234

p 24, 234

p 233
p 233

Refer PBAC
guidelines 2007 [9]:
p 5, 23, 233

Criteria declared by the PBAC to be important to their recommendations include
cost-effectiveness and affordability as quantifiable factors, and uncertainty, the severity
of the medical condition treated, and equity as less readily quantified factors [9]. This
suggests the PBAC do not apply a purely utilitarian framework. It is also notable that
whilst the PBAC guidelines require consideration of cost-effectiveness, and encourage
the use of QALYs as an outcome measure, they do not require submissions to estimate
QALYs or to undertake a cost-utility analysis (in fact, between 2002-04, only 21% of
PBAC submissions used QALYs as an outcome measure [13]). It is not clear how the
individual components of cost-effectiveness, such as survival or QoL, are valued or
contribute to recommendations. Policy statements such as those made in the PBAC
guidelines may not be comprehensive. They represent only those criteria which
decision-makers believe and willingly acknowledge as being important. They provide
little if any evidence on the relative importance of these criteria; although, the PBAC
highlight that the importance of individual factors varies between different situations
[9]. It is likely that decision-makers are to some extent unaware of their preferences,
and their own understanding of the criteria of importance is evolving [9]. In summary,
although policy guidance suggests that factors other than cost-effectiveness contribute
to the decision for the PBAC, it is unclear which components of effectiveness and other
factors are important in different contexts, and to what extent. Nevertheless, it is clear
that cost-effectiveness plays a major role.

While recognising a growing interest in pharmaceutical funding
recommendations made by decision-making bodies, and their rationale, it is also
relevant to consider the opinion of the public. They are the payers and beneficiaries of
any public health system. There is a growing realisation that the public do not want
decisions to be based on cost-effectiveness alone, if at all. This realisation stems from
the Oregon experience in 1990, where a draft “league table” for health care services,
based on cost-effectiveness alone, produced counter-intuitive priorities [57]. More
recently, there has been a proliferation of studies supporting the importance of other
criteria to the public with selected studies refuting some of the assumptions inherent in
the current QALY framework [58, 59], and suggesting that the public are concerned
with fairness and equity considerations [60].
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1.6 Whose views should guide the resource allocation decision?
Recognising the possibility that public preferences may differ from decisionmaking frameworks for pharmaceutical funding, we must ask the question: “Whose
views should guide the resource allocation decision?” Currently, the preferences of an
independent group of experts (including one consumer “representative” amongst its
eighteen members [54]), the PBAC, are used. Their deliberations and decisions are
constrained by a legal requirement to consider cost-effectiveness. The extent to which
they take account of public preferences is unknown. However, as has been identified by
NICE [61, 62], judgements regarding funding recommendations for pharmaceuticals are
social as well as scientific in nature. A group of scientific experts are no better placed
to make social judgments than members of the society which they serve. Therefore, it
could be argued that the preferences of the public should be used, or at least taken into
account.

From a decision-maker perspective, there are at least two arguments that support
the use of public preferences to inform resource allocation decisions and these will now
be considered in turn. Therefore, this thesis contends the views of both decision-makers
and the public should be considered by researchers.

1. The economic argument: maximise social welfare.

A number of authors agree that when resources are allocated from public (or
insurance) funds, pre-illness public preferences should be used, to avoid any selfinterest that may be introduced by the use of patient preferences12 [63, 64]. This is
consistent with Rawl’s condition for justice known as the “veil of ignorance” [65].
Some have debated the use of subgroup preferences (defined in terms of demographic
or socio-economic indicators) on (assumption-laden) efficiency grounds [64, 66, 67];
however, there is a general consensus that preferences should be taken from a
representative sample of the entire population who are eligible to benefit from the
resource(s) [64, 68]. It is the taxes (or premiums) of the population that subsidises the
12

The lack of any associated marginal financial cost to the patient at the point of consumption often
makes any potentially beneficial treatment desirable or “worth trying”. Thus, the wishes of the patient
may be biased as compared to the average wishes of all beneficiaries of the insurance, who may not wish
to pay for everything [63].
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pharmaceutical, and the opportunity cost associated with a funding decision is borne by
all beneficiaries [64]. Therefore, the values of the whole population, and not just one
specific subgroup, should have input to resource allocation decisions. Both the NICE
and the United States (US) Panel on Cost-Effectiveness in Health and Medicine have
adopted this approach in their respective reference cases for undertaking economic
evaluation [11, 12], and the approach is supported in the most recent version of the
PBAC Guidelines (2007) [9].

2. The ethical argument: procedural justice.

Daniels and Sabin suggest that in the absence of an agreed distributive justice
framework, procedural justice is of key importance to fair limit setting [69]. Their
“Accountability for Reasonableness” framework proposes four conditions which
promote procedural justice in priority-setting: publicity, relevance, appeal and
enforcement [69, 70]. Professor Rawlins, Chairperson of NICE, agrees that the
Accountability for Reasonableness framework legitimises decisions, and has used it as a
benchmark against which to compare NICE processes [62]. Although the PBAC have
not taken a public stance on procedural justice, examples can be found where PBAC
processes are consistent with the Accountability for Reasonableness framework13. The
second Accountability for Reasonableness condition, “relevance”, is particularly notable
in the context of an exploration of the specific criteria which are important to the
decision. “Relevance” requires that the rationales for limit-setting decisions should
appeal “to evidence, reasons, and principles that are accepted as relevant by fair-minded
people who are disposed to finding mutually justifiable terms of cooperation”[69]. The
key idea behind Accountability for Reasonableness is that fair-minded people will agree
that the reasons underlying a decision are relevant to meeting healthcare needs fairly
under reasonable resource constraints [69]. How do we know that the criteria used by
decision-makers are “relevant”’? Consumer participation, while neither a necessary nor
sufficient condition for Accountability for Reasonableness, is consistent and supportive
of the relevance condition [69]. Rawlins agrees that consumers or potential consumers

13

Consistent with “relevance”, the PBAC membership includes a consumer representative [54].
Consistent with “publicity”, the PBAC have attempted to improve transparency through the publication of
limited documentation detailing the reasons for PBAC decisions on their website following the 2005
Australia – United States Free Trade Agreement (AUSFTA) [71, 72].
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of health care, and the tax-payers who fund health care services, should have input to
the decision-making processes and that their views should be considered [62].

Further, studies seeking consumer opinion provide some indication that the
public want their preferences to be considered for “non-technical” aspects of prioritysetting [68]. Although findings have not been consistent, the framing and breadth of
questions asked (in terms of level of priority setting and extent of public involvement)
may explain some of the variation in response [73]. Of particular note to the planned
research, a study undertaken in a convenience sample of 373 citizens in Sydney,
Australia, found 74% of participants supported the use of public preferences to inform
all three described levels of priority setting in health care [73].

Beyond the inclusion of a consumer representative in the PBAC membership
[54], we do not know to what extent the PBAC consider the views of the public in their
decision-making. However, if the preferences of the Australian public and the PBAC
were to be compared, we would be able to draw some conclusions regarding the extent
to which the pharmaceutical decision-making in Australia is consistent with the
preferences of society as a whole.

1.7 A summary of the research problem
To summarise, a number of countries including Australia appoint a group of
decision-makers who are largely responsible for making recommendations on which
pharmaceuticals will be subsidised by public funds. Whilst cost-effectiveness is of key
relevance to their recommendations, there is limited information on the relative
importance of the components of cost-effectiveness, or on other criteria that may be of
value. In addition to health gain, the public value criteria such as those concerned with
fairness and equity considerations. The public are the payers and beneficiaries of any
public health system, and procedural justice supports the consideration of their views.
In the Australian context, this leads to the question of whether public funding decisions
for subsidising pharmaceuticals in Australia are consistent with the preferences of
society. It is this broad question that is addressed by this thesis.
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1.8 The research question for this thesis
This research aims to consider the attributes of a pharmaceutical and its use
which are important to the preferences of decision-makers and the public for resource
allocation decisions for pharmaceuticals. It aims to contribute to the broad question of
whether public funding decisions for pharmaceuticals in Australia are consistent with
the preferences of society. Specifically, with a focus on the Australian context, from the
perspective of (i) society and (ii) the decision-maker; it will address the following
questions, which have been refined from the literature review summarised in Chapter 2:

1. Do preferences support a trade-off between gains in survival and health-related
QoL?
2. If so, does the trade-off differ depending on the baseline severity of illness (i.e.
initial health state or initial life expectancy)?
3. Does the willingness-to-pay “threshold” for survival or QoL gains differ
depending on the baseline severity of illness (i.e. initial health state or initial life
expectancy)?
4. (From the perspective of the decision-maker) What is the relative importance of
cost and survival to uncertainty for decision-makers, and does the relative
importance differ depending on the baseline severity of illness (i.e. initial health
state or initial life expectancy)?

By considering the criteria that are important to pharmaceutical resource
allocation decisions, and their relative importance, this research will contribute to the
body of knowledge in two key areas:
1. It will expand the body of knowledge on decision-maker and public preferences for
resource allocation in health care. It will do this specifically in the context of
Australian preferences for the public funding of pharmaceuticals. In particular, it
will enable insights to be gained into the currently unknown distributive framework
used by the PBAC when making resource allocation decisions, and a comparison of
the extent to which this framework is consistent with preferences of the Australian
public.
2. It will contribute to the methodological literature on preference elicitation. By
utilising discrete choice methodology [74-77], it will add to the body of knowledge
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on the use of this technique in priority setting in health care generally and for
pharmaceuticals specifically.

The findings of this research will be of practical usefulness for stakeholders in a
number of ways. Firstly, the findings can be used to inform policy makers seeking to
build public support for health expenditure decisions. Secondly, the findings have the
potential to promote debate within the PBAC and more broadly within society around
the criteria that are (or should be) important to decisions. Thirdly, the findings will
permit pharmaceutical manufacturers to understand attributes that are more or less
likely to be funded, and this should inform their research and development efforts.
Finally, the findings will inform researchers on the usefulness of the DCE as a
technique for eliciting preferences in health care priority setting.

1.9 The structure of this thesis
This thesis seeks to consider the extent to which decisions for pharmaceutical
funding in Australia are consistent with the preferences of society. To do this, the
preferences of the Australian public and decision-makers (members of the PBAC and its
economic subcommittee), as they apply to criteria that may be important for decisionmaking, will be compared.

The remainder of this thesis is organised as follows. Chapter 2 discusses the
findings of a literature review which aimed to understand previous empirical findings
on criteria which are important to the preferences of the public or decision-makers when
making resource allocation decisions for pharmaceuticals. Chapter 3 introduces the
chosen methodology for the research, the Discrete Choice Experiment (DCE), and
describes the development and administration of a DCE to address the research
questions. Chapters 4 and 5 present the findings of two DCE studies undertaken in an
Australian public and decision-maker sample respectively. In Chapter 6 the findings of
the two studies are discussed and compared, with particular emphasis on answering the
specific research questions posed by this thesis. Limitations of the research are also
discussed in Chapter 6. Finally, conclusions from this thesis are presented in Chapter 7.
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Implications of the findings for stakeholders and researchers are presented in the final
chapter along with opportunities for future research.
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CHAPTER 2: Which criteria are important to public
funding decisions for pharmaceuticals?
2.1 Introduction
Chapter 1 introduced the theme of the research to be undertaken in this thesis,
which seeks to consider the attributes of a pharmaceutical which are important to the
preferences of decision-makers and the public for resource allocation decisions for
pharmaceuticals. Ultimately, this thesis aims to contribute to the broad question of
whether public funding decisions for pharmaceuticals in Australia are consistent with
the preferences of society. This chapter builds on the introduction, by presenting a
review of the literature on decision-making for pharmaceuticals. The aim of the review
was to identify empirical evidence supporting the criteria of a pharmaceutical and its
use which are important to the preferences of the public or decision-makers when
making resource allocation decisions for pharmaceuticals.

This chapter briefly summarises the methods for the review (Section 2.2). The
findings of the review are then presented (Section 2.3). Firstly, the published studies
which provide evidence for the criteria of importance, including their population and
methodology, are detailed (Section 2.3.1). In Section 2.3.2, the criteria evidenced as
being important for either the public or decision-makers are discussed, and this is
followed by conclusions from the review (Section 2.3.3).

2.2 Methods
Due to the diverse nature of the literature on pharmaceutical decision-making
and preferences for pharmaceutical funding, the literature review pooled references
identified using three separate search strategies which are detailed below.
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Search strategy 1

Firstly, a search of eight databases was undertaken in July 2006 and updated in
February 2008. The databases searched are detailed in Box 2.
Box 2: Databases searched for the literature review

Medline
International Pharmaceutical Abstracts (IPA)
Embase Pharmacoeconomics and Disease Management
EconLit
Australasian Medical Index (AMI)
ABI Inform Global
Web of Science (Science citation index expanded/ Social sciences citation index/Arts
and humanities citation index)
Centre for Review and Dissemination (Database of Abstracts of Reviews of
Effects/NHS Economic Evaluation Database/Health Technology Assessment Database).
Available at http://www.york.ac.uk/inst/crd/

The terms used and their combination(s) were tailored to each database;
however, generalising across the databases the terms can be approximated to those
given in Box 3.
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Box 3: The search terms used in the literature review

1. Preference(s)
2. Pharmaceutical Benefits Advisory Committee (PBAC)
3. National Institute for Health and Clinical Excellence (NICE)
4. Canadian Coordinating Office for Health Technology Assessment (CCOHTA)
5. Canadian Agency for Drugs and Technologies in Health (CADTH)
6. State medicine (Medline only)
7. Technology assessment
8. Cost benefit, utility or effectiveness analysis
9. Quality adjusted life year(s)
10. Pharmacoeconomics
11. Pharmaceutical(s)
12. Drug approval
13. Decision-making
14. Health care rationing
15. Priority setting
16. Resource allocation
17. Social value(s)

The terms given in Box 3 were generally combined as a Boolean search using
“(1 or 2 or 3 or 4 or 5 or 6) and (7 or 8 or 9 or 10 or 11 or 12) and (13 or 14 or 15 or 16
or 17)” for each database, with the exception of three databases (ABI Inform, Web of
Science, Centre for Reviews and Dissemination) where amendments were made to
increase the search sensitivity. When available, the terms were entered as a
MESH/subject heading term in addition to a free-text term (Medline and Embase only).
The terms were limited to “humans” and “English language” where possible.

Search strategy 2
A second search was undertaken in Medline for papers published prior to 31st
March 2008. This search combined the terms “decision-making” AND
“pharmaceutical(s)”. The terms were entered as a MESH/subject heading term in
addition to a free-text term, and were limited to “English language”.

27

Search strategy 3
The third search was undertaken in Medline for papers published prior to 31st
March 2008 by leading researchers in the field as listed in Box 4. In addition to the
database search a hand-search was undertaken for publications in relevant journals.

Box 4: Key authors used as search terms in the literature review
Devlin, N or NJ
Harris, A or AH
Laupacis, A
O’Brien, B or BJ
Menon, D
PausJenssen, A or AM
Sullivan, S or SD
All articles identified by the above three search strategies were pooled. The
selection of articles was performed based on the article title and abstract. Included
references were defined as original publications that presented empirical evidence, or a
review of empirical evidence, on the preferences or criteria that are, or may be,
considered important to the preferences of the public or decision-makers for resource
allocation decisions around pharmaceuticals. Decisions-makers were defined as anyone
who in their course of employment may make a contribution to recommendations
regarding the allocation of public funding for pharmaceuticals, and included those
involved with decision-making bodies such as the PBAC and NICE. Since this thesis is
concerned with preferences for the funding of pharmaceuticals for the treatment of
others, only studies exploring criteria from a “social” or “socially inclusive personal”
(rather than “personal”) perspective, as defined by Dolan and colleagues in their
framework of perspectives that can be used when eliciting preferences in health [78],
were included in the review.

Articles which were discussion-based, duplicate articles, and those written in a
language other than English, were excluded. For decision-makers, articles reporting
government or payer policy rather than empirical data or case studies of past decisions
were excluded from this review. Articles analysing decision-making processes rather
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than criteria were also excluded. An exploration of time preference was considered to
be outside of the scope of this thesis; thus, articles relating solely to time preference
were also excluded14.

2.3 Findings of a review of the literature on criteria of importance to the
public or decision-makers

A total of 2779 citations were identified from the search strategies (839 from
strategy 1, 1846 from strategy 2 and 94 from strategy 3). Table 3 provides a breakdown
of the source database for the citations identified for search strategy 1. The majority of
references were identified via Medline.

Table 3: Number of citations found for each database in search strategy 1
Database
Medline
International Pharmaceutical Abstracts
Embase Pharmacoeconomics and Disease
Management
EconLit
Australasian Medical Index
ABI Inform Global
Web of Science (Science citation index expanded/
Social sciences citation index/Arts and humanities
citation index)
CRD (Database of Abstracts of Reviews of
Effects,/NHS Economic Evaluation
Database/Health Technology Assessment Database)
Total

Number of citations
432
5
88
67
31
30
94

92

839

A flowchart of the inclusion and exclusion of citations is provided in Figure 2.

14

Time preference and the most appropriate discount rate for the costs and benefits of health
interventions have been much explored in the literature, and in particular the question of whether costs
and benefits should be discounted at the same rate has been the subject of considerable debate. For an
introduction to the issues and summary of evidence for time preference in health see Cairns 2001 [79].
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Figure 2: Flowchart of identified and retrieved citations
2779 Citations
Strategy 1: 839
Strategy 2: 1846
Strategy 3: 94

160 Excluded
(155 Duplicate;
5 Non-English)

2619
Included

2221Excluded
(Irrelevant based on title)

398
Included

325 Excluded
(Irrelevant based on
abstract)

73
Included

24 Excluded
(10 No empirical data;
8 No evidence on
criteria;
6 Time preference only)

Total
49
Included Empirical
Papers

A total of 2730 citations identified using the search strategies were excluded
from the review mostly because they were duplicate citations (155), in a language other
than English (5), or irrelevant based on their title (2221) or abstract (325). In addition,
10 papers were excluded as they contained no empirical data on the criteria of
importance to decisions (i.e. they were theoretical or discussion based), 8 papers were
excluded as they contained empirical data but did not provide evidence on criteria of
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importance to the decision, and 6 papers were excluded as they provided evidence on
time preference only. After exclusions, 49 empirical papers providing evidence on
criteria that are or may be important to the public or decision-makers for pharmaceutical
funding decisions were included in the literature review. The 49 relevant papers
consisted of 33 papers identified from the first search strategy, an additional 11 from the
second strategy, and an additional 5 papers from the third search strategy.

2.3.1 Studies evidencing the criteria of importance

The 49 papers identified from the review provided empirical evidence (or
reviews of empirical evidence) on the criteria of importance to the public (n=19,
including 3 reviews) [59, 60, 80-96], or decision-makers (n=30) [17, 28, 29, 32, 52, 55,
56, 97-119].

A brief summary of each of the original studies is presented in Table 4 (studies
undertaken in the public), Table 5 (opinion-based / stated preference studies undertaken
in decision-makers), and Table 6 (analysis of past decisions made by decision-makers).
More detailed versions of these tables, including key findings of the studies, are
presented in Appendix A of this thesis.
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Johri & colleagues 2005
[84]

Gyrd-Hansen 2004 [83]

Gold & colleagues 2007
[93]

Camidge & colleagues
2008 [96]

Camidge & colleagues
2005 [95]

Bryan & colleagues
2002 [82]

Bleichrodt & colleagues
2005 [81]

Author
Abellan-Perpinan &
Pinto-Prades 1999 [80]

Public (C): doctors / nurses /
medical secretaries.
Scotland.
N=30
Public (purposive):
doctors/oncology patients.
Scotland.
N=484
Public (C): Jury pool.
US
N=56
Public (Random)
Denmark
N=3201
Public (C): university medical
centre.
US
N=147

Population
Public (C) – students
Spain
N=174
Public (Random)
Netherlands
N=179
Public (Random)
UK
N=909

Questionnaire. Stated preference. Analysis by
distribution of response and non-parametric analysis of
mean preference.

Interview (face to face), stated preference. Binomial
logit model and regression analysis.

Focus groups, including deliberation and a ranking
exercise.

Questionnaire. Stated preference. Follows pilot study
[95].

Questionnaire (pilot study). Stated preference. No
quantitative analysis presented.

DCE (face to face).
Probit with random effects regression model.

Questionnaire (computer). Stated preference based on an
adjusted trade-off technique.

Methodology
Questionnaire (face to face). Stated preference.
Analysis by distribution of response.

Benefit, using the four attributes:
Number of people treated
Chance of success
Survival
QOL after treatment
Severity of illness (initial survival)

Severity of illness (initial survival)
Benefit (survival)

Cost-effectiveness

Benefit (QoL)
Final health state
Severity of illness (initial health state)
Age
Intervention type

•
•

•
•
•
•
•
•
•
•

Criteria explored
• Benefit (survival)
• Distribution of gain
• Final health state
• Distribution of gain

Table 4: Summary of original empirical papers (n=16) indicating criteria of importance to the public

Public (C) – students. Spain
N=61

Public (C) – students. Spain
N=45
Public (C) – students.
Germany
N=150

Public (C) – students. US
N=42
Public (C) – jurors. US
N=479
(1) Physicians, US, N=1295
(2) Public (C) – jurors, US,
N=495.

Rodriguez & Pinto 2000
[86]

Rodriguez-Miguez &
Pinto-Prades 2002 [87]
Schwappach 2003 [88]

Ubel & colleagues 1996
[91]
Ubel 1999 [89]

6 attributes:
• Age
• Duration (life-expectancy after
treatment)
• Final health state
• Lifestyle
• Previous health care consumption
• Socioeconomic status
• Severity of illness (initial health state
and initial survival)
• Benefit (not defined)
• Severity of illness (not defined)
• Benefit (survival)
• Distribution of gain

DCE (budget piea variation) via interactive web-based
questionnaire. Random main effects linear regression
model.

Questionnaire (self-administered), opinion-based.
Analysis by distribution of response.
Questionnaire (self-administered), stated preference.
Analysis by distribution of response.

Questionnaire (self-administered), PTO.
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Distribution of gain

•

Questionnaire (face-to-face), PTO and ranking exercise.

Questionnaire (face-to-face), PTO and ranking exercise.

•
•
•

•
•

Criteria explored
• Cost

Age
Benefit (duration of survival or health
state)
Distribution of gain
Age
Benefit (survival)

Methodology
Questionnaire (self-administered) with follow-up
interview. Opinion-based. Analysis by distribution of
response.
Questionnaire (self-administered), opinion-based (same
study as Nord 1995[94]). Follow-up interview (PTO).
Analysis by distribution of response.

Table footnotes:
a
In the “budget pie” variation, respondents were asked to allocate a proportion of an unstated budget between choices, rather than make a forced choice. Thus,
indifference was allowed (but funding of “neither” was not allowed) [88].
Abbreviations: (Random) = sample randomly chosen with intention of being representative; (C) = public convenience sample; TTO = time trade-off; PTO = person
trade-off; SG = standard gamble; N = number of subjects; yr = year(s), DTC = Drug & Therapeutics Committee or formulary committee; AMCP = Academy of
Managed Care Pharmacy; MCO = Managed Care Organisations.

Ubel & colleagues 2000
[90]

Nord & colleagues 1996
[85]

Population
Questionnaire: Public
population sample. Australia.
N=551. Interview: N=119.
Questionnaire: Public
population sample. Australia.
N=551. Interview: N=86.

Author
Nord & colleagues 1995
[94]

Senior Health Ministry Officials,
Ontario, Canada, N= 80.

Medical and pharmaceutical advisors,
hospital directors of pharmacy,
directors of public health, UK, N=178,
202, 66 respectively.
Studies of empirical research (i.e.
surveys) on health care decision-maker
attitudes to health economic studies,
N=16.
Members of a hospital high cost drugs
subcommittee of a DTC, Australia,
N =5.
Pharmacoeconomics / outcomes
conference delegates (mixed
nationality), 2002, N=110.

Health workers, planners,
administrators, public, Uganda,
N=408.

Provincial/ regional cancer board
DTCs, Canada, N=10

Choudhry & colleagues 1997
[98]

Drummond & colleagues 1997
[108]

Kapiriri & Norheim 2004 [99]

Menon & colleagues 2005
[111]
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Johnson &Backhouse 2006
[101]

Gallego & colleagues 2007
[110]

Drummond & colleagues 2003
[109]

Population
Health care decision-makers and
advisors (purposive), Netherlands, N=4.

Author
Al & colleagues 2004 [97]

Semi-structured questionnaire (selfadministered), including Likert questions.

DCE (i) paired comparison (forced choice
A or B), (ii) recommendation threshold
(fund A, fund B, fund both, fund neither).
Conditional logit analysis, as separate and
joint models.
Questionnaire (self-administered), Likert
scale. Analysis by distribution of response.

Qualitative: semi-structured interviews.

Review of the literature.

Questionnaire (self-administered), stated
preference. Analysis by distribution of
response.
Questionnaire (self-administered).
Analysis by distribution of response.

Methodology
Semi-structured interview (pilot study).
Primarily qualitative findings.

Many - includes
Age, Clinical effectiveness, Co-morbidity,
Cost, Cost-effectiveness, Dependents,
Gender, Severity of illness, Religion,
Responsibility, Socio-economic status,
Uncertainty.
Clinical effectiveness, quality of clinical
evidence, availability of alternatives,
budget impact, patient preferences.

Affordability, Number eligible for
treatment, Cost-effectiveness, Uncertainty.

Clinical effectiveness, cost-effectiveness,
budget impact.

Cost-effectiveness.

Cost-effectiveness.

Criteria explored
Affordability, Age, Clinical effectiveness,
Number eligible for treatment, Severity of
illness, Socioeconomic status.
Age, Clinical effectiveness, Distribution of
gain.

Table 5: Summary of original empirical papers (n=14) indicating opinions or stated preferences of decision-makers

Pharmacist members of hospital DTC,
Florida US, N=204.

Pharmacist members of hospital DTC,
France, N=19.
NICE appraisal committee members,
UK
N=37.
MCOs, US, N=53 (63% response rate).

Odedina & colleagues 2002
[112]

Späth & colleagues 2003 [113]

AMCP members who were involved in
formulary management, US, N = 56
(51.9% response rate).
Table footnotes: Abbreviations: as for Table 4.

Wu & colleagues 2005 [115]

Titlow & colleagues 2000 [114]

Tappenden & colleagues 2007
[105]

Population
Health outcomes conference delegates,
Australia, N=283.

Author
Mooney & colleagues 1995
[100]

Stated preference binary choice
experiment. Random effects binary logit
model.
Questionnaire and follow up telephone
interview.
Questionnaire (self-administered).
Analysis by distribution of response.

Methodology
Questionnaire (self-administered), stated
preference. Analysis by distribution of
response.
Telephone survey, including rating of
importance of 10 factors used in making
formulary decisions.
Qualitative interviews.

Clinical effectiveness, drug acquisitions
costs, availability of alternatives.
Clinical effectiveness, cost.

ICER, Uncertainty, Age, Baseline QoL,
Availability of other therapies.
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Clinical effectiveness, cost-effectiveness,
acquisition cost, other hospital specific
criteria.
Clinical effectiveness, cost-effectiveness.

Criteria explored
Age, Distribution of gain, Gender, Severity
of illness, Socio-economic status.
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Harris & colleagues
2008 [52]

Harris & colleagues
2001 [17]

Hailey 1997 [55]

George & colleagues
2001 [56]

Devlin & Parkin 2004
[102]

NICE decisions
contained in appraisals
with cost-effectiveness
data available.
1999-May 2002
Submissions to PBAC
using LYG or QALY
gained as an outcome
measure.
Jan 1991-June 1996.
Case studies of PBAC
decisions.
Case examples of past
decisions, UK,
Australia, Canada,
Netherlands.
Submissions to PBAC
using LYG or QALY
gained as an outcome
measure. Feb 1994Dec 2004.

Submissions to PI,
British Columbia, with
a recommendation
made Jan-Dec1996.
NICE decisions prior to
Dec 2003.

Anis & colleagues
1998 [28]

Dakin & colleagues,
2006 [106]

Inclusion criteria
LFN decisions.
Oct 2002 – Mar 2005.

Author
Anell & Persson 2005
[32]

N=138 (LYG),
N=116 (QALY) from total
of 858 submissions.

Not stated.

Not stated.

N=26 (LYG), N=9 (QALY).

N=94 decisions
(recommended routine
use/recommended restricted
use/not recommended),
taken from 72 appraisals.
N=33 decisions (recommend
/ reject).

N=21 decisions.

N
N=107 decisions.

Probit regression
analysis of past decisions
(only analysis based on
QALY submissions
reported).

Observational case
studies (retrospective).
Observational case
studies of past decisions.

Observational review of
past decisions.

Binary logistic
regression analysis of
past decisions.

Multinomial logistic
regression of past
decisions.

Observational review of
past decisions.

Methodology
Observational review of
past decisions.

Cost-effectiveness, cost to government, clinical
significance, uncertainty, severity of illness (lifethreatening), availability of alternatives.

Cost-effectiveness, clinical effectiveness, severity of
illness, number eligible for treatment, public opinion.
Cost-effectiveness.

Cost-effectiveness.

Affordability, Alternative available, Number eligible
for treatment, Cost-effectiveness, Uncertainty.

Quantity/quality of clinical evidence, costeffectiveness, alternative available, budget impact,
technology (intervention) type.

Criteria explored
Affordability, Alternative available, Number eligible
for treatment, Clinical effectiveness, Costeffectiveness, Severity of illness.
Cost-effectiveness, budget impact.

Table 6: Summary of original empirical papers (n=16) providing analyses of past decisions

Inclusion criteria
“Principally important”
decisions made by the
LFN, Sweden 20022005.
Cancer Care Ontario
Policy Advisory
Committee, meeting
transcripts and
committee members
May 1997-May 2000.
DQTC, Ontario,
meeting transcripts and
committee members
Dec 1997-Aug 1998
NICE appraisals.
1999-Mar 2001.
Committees in cancer
and cardiac care,
Ontario, meetings and
committee members
1997-Dec 1998.
NICE appraisals.
1999-Jan 2002.
Case study of a private
payer formulary
decision, US, inclusion
criteria not got given.
NICE appraisal activity
over a 9-month period.

N = 1 case study.

N=32 appraisals.

N = 21 interviewees
(number of meetings not
stated).

N=22 appraisals.

N = 9 meetings & 7
interviewees.

N = 12 meetings, 14 drugs,
11 interviewees.

N
N=33.

Observational review of
past decisions.
Single case study of a
past decision.

Observational review of
past decisions.
Qualitative case study
(prospective), plus
interviews.

Qualitative case study
(prospective), plus
interviews.

Qualitative case study
(prospective), plus
interviews.

Methodology
Observational review of
past decisions.

Clinical effectiveness,
Cost-effectiveness.
Cost-effectiveness.

Affordability, Clinical effectiveness, Costeffectiveness.
Clinical effectiveness, cost-effectiveness, uncertainty.

Clinical effectiveness, cost-effectiveness, quality of
data/submission, budget impact.

Clinical effectiveness, cost-effectiveness, available
alternatives, number of patients affected, cost to
system, quality of evidence, pressure from patients/
physicians.

Criteria explored
Cost-effectiveness.
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Williams & colleagues
N=7 appraisals.
Qualitative case study
Clinical effectiveness,
2007 [107]
(prospective).
Cost-effectiveness, uncertainty.
Table footnotes:
Abbreviations: DQTC = Drug Quality and Therapeutics Committee of Ontario, Canada; LFN = Läkemedelsförmånsnämnden or the Swedish Pharmaceutical Benefits
Board; LYG = life years gained; N = number of observations; NICE = National Institute for Health and Clinical Excellence; PBAC = Pharmaceutical Benefits
Advisory Committee; PI = Pharmacoeconomic Initiative of British Columbia Canada; QALY = quality adjusted life years.

Towse & Pritchard
2002 [104]
Watkins & colleagues
2006 [119]

Singer & colleagues
2000 [118]

Raftery 2001 [103]

PausJennsen &
colleagues 2003 [29]

Martin 2001 [117]

Author
Jansson 2007 [116]

The studies described in Table 4 to Table 6 are diverse in methodology,
population, and context, as is discussed below. In particular, there are noticeable
differences in the evidence supporting the preferences of decision-makers and the
general public for resource allocation.

2.3.1.1 The methodology used in the studies
The evidence for the public is either opinion-based [89, 94] or stated preference
[80-88, 90, 91, 93, 95, 96] is utilised; to gain revealed preferences for this context
(where there is no free market) is not possible15. The methodology of the studies varied
widely, from opinion-based self-administered questionnaires [89, 94], through studies
incorporating deliberation [93], rating or ranking exercises [84], to the presentation of
choice-based scenarios to respondents [81-83, 85-87, 90, 91, 96]. Variations to choicebased scenarios, where respondents were asked to allocate a fixed budget between
scenarios, were also used [80, 88]. Frequently the results were given in terms of the
number of respondents expressing a preference in a given direction, with the strength of
preference not elicited [80, 84, 89, 90, 94, 96].

When preferences are elicited, choice-based methods are preferred by
economists16 [68]. Only 11 of the studies used a choice-based (or variation of choicebased) approach [80-83, 85-88, 90, 91, 96]. Of these, two studies did not quantify a
trade-off (analysis was by distribution of response) [80, 90]. Some studies used the
person trade-off (PTO) technique [85-87, 91]. Few studies explored the importance of
more than two criteria simultaneously, the exceptions being two studies which used
DCE-based elicitation techniques [82, 88] and regression-based analyses.

In contrast, the empirical evidence for the criteria of importance to decisionmakers (n=30) included revealed preference studies [17, 28, 29, 32, 52, 55, 56, 102-104,
15

Revealed preferences consist of observations of actual decision-making behaviour in the real world;
whereas, stated preferences consist of observations of survey responses to hypothetical questions or
scenarios [120]. The free market cannot be relied upon to reveal public preferences relating to health care
goods or services, or to the allocation of resources for these. This is discussed further in Chapter 3
Section 3.2.
16
This is because choice-based methods present an opportunity cost, are consistent with random-utility
theory, and more closely mimic real-life decision-making than non-choice based or opinion-based
methods [68, 121].
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106, 107, 116-119], in addition to opinion-based [97, 99, 108-115] or stated preference
[98, 100, 101, 105] studies. The revealed preference studies were mostly in the form of
reported case studies [17, 55, 119], observational reviews [28, 32, 56, 103, 104, 116] or
regression-based analyses [52, 102, 106] of past decisions. In addition, four studies
utilised a prospective qualitative case study approach involving observation of
deliberation at meetings, review of documentation for decisions, and interviews with
committee members [29, 107, 117, 118]. Although in theory revealed preferences in the
form of analysis of past decisions where available may be preferred to stated
preferences (since they are not hypothetical, represent a group rather than individual
decision-making process, and would consequently be expected to be less prone to bias),
the analyses of past decisions are limited by the number of observations available, and
the lack of data available in the public domain. Further, only three of the revealed
preference studies used stochastic analysis, allowing for the estimation of trade-offs (i.e.
Devlin and Parkin [102], Dakin and colleagues [106] and Harris and colleagues [52]
who used forms of regression analysis); all others were observational in nature.

2.3.1.2 The study populations
The public studies were all undertaken in developed countries; and although
several have been undertaken in Australia [85, 94], the focus has largely been European
[80-83, 86-88, 95, 96] or American [84, 89-91, 93]. Most studies undertaken in the
public used convenience samples, ranging in size from 42 to 479 participants [80, 81,
84, 86-89, 91, 95]. Thus, the preferences or opinions collected were not intended to be
representative of the general population. The two main exceptions to this were Bryan
and colleagues, who undertook a DCE in a representative sample of the UK public
(n=909) [82], and Gyrd-Hansen and colleagues who used a random sample of the
Danish public (n=3201) [83].

The decision-maker studies were dominated by the UK [102-108], Canada [28,
29, 98, 111, 117, 118] and Australia [52, 55, 56, 100, 110]; with fewer studies
undertaken in other areas of Europe [32, 97, 113, 116] or the US [112, 114, 115, 119],
and one study undertaken in Uganda [99]. Three studies involved populations from
more than one nation [17, 101, 109]. The revealed preference studies included coverage
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of decisions by the PBAC [52, 55, 56], NICE [102-104, 106, 107], the Canadian PI
(British Columbia) [28] and DQTC (Ontario) [29], and the Swedish
Läkemedelsförmånsnämnden (LFN) [32, 116]. Only one of the stated preference
studies was of a decision-making group specifically involved in HTA at the national
level (NICE appraisal committee members) [105].

The differences in the study origin between the public (where the US is
relatively dominant) and the decision-makers (where the UK, Canada and Australia are
relatively dominant) are not surprising and may be explained in part by the dominance
of pharmaceutical evaluation in HTA, and the predominance (at least until recently) of
Australia, Canada and the UK as countries in which health policy supports the
economic evaluation of pharmaceuticals [7].

2.3.1.3 The context explored in the studies
The context explored in the public was broad – health care program, health gain,
or budget allocation; none of the studies have explored the context of pharmaceutical
funding specifically. However, pharmaceuticals are a subset of health care programs,
and there is no reason to believe that the more general findings wouldn’t apply to
pharmaceuticals also. Much of the data available for decision-makers is specifically
related to pharmaceuticals; or, in the case of NICE, pharmaceuticals and other health
technologies. The decision-maker studies identified in this review relate to both
national [17, 32, 52, 55, 56, 102-107, 116] and local [28, 29, 108, 110-115, 117-119]
levels of decision-making.

2.3.2 The criteria evidenced as important to pharmaceutical funding
decisions

Using an amended version of the categorisation proposed by Kapiri and
Norheim [99], the criteria explored can by classed as intervention-related, populationrelated, or society-related. Criteria explored in public respondents have generally been
population-related (i.e. related to the individuals to be treated), with virtually no
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attention given to more technical criteria such as uncertainty or affordability, or to cost.
In contrast, criteria explored in decision-makers have been more closely related to the
intervention, with little attention given to population characteristics, including age. The
difference in criteria explored between the public and decision-makers is not surprising,
given the likely (in part) efficiency-based objectives of decision-makers, and the likely
lack of familiarity of the public with technical criteria. Furthermore, although the
public may be prepared to openly state their views on patient population characteristics
that should or should not impact on the decision, an exploration of decision-maker
preferences on criteria that may be politically sensitive is more challenging to
undertake.

Interpretation of the relevance of the criteria explored can at times be difficult.
The criteria have been variably defined in studies, and at times not defined at all.
Further, perhaps inevitably, a number of the criteria explored can be expected to be
correlated with each other, resulting in difficulty interpreting the exact aspect(s) of an
attribute that has a true effect on preferences. For example, the number eligible for
treatment has been explored as a separate criterion in decision-makers, as a marker of
disease incidence or prevalence [101, 102]. However, it can be correlated with
affordability (budget impact), total population health gain, and also with the distribution
of a fixed gain17. Nevertheless, this review provides an overall summary of the
evidence available.

A total of 22 criteria were found for which there was some empirical support for
their importance (or otherwise) for resource allocation decisions. The evidence for the
criteria whose importance to the decision has been explored empirically in public or
decision-maker groups was categorised as “good” when the evidence was persuasive (a
number of consistent studies were available), “moderate” when one or two consistent
studies were found, and “poor” when the available evidence was tentative or
inconsistent. The evidence for the criteria whose importance to the decision has been

17

This is the case, since each of these criteria is dependent on the number needing treatment.
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explored empirically in each group is summarised in Table 7 (intervention-related
criteria), Table 8 (population-related criteria), and Table 9 (society-related criteria)18.

18

These tables summarise the findings of this review of the empirical literature; they do not include
criteria stated to be of importance by decision-making bodies in their guidelines; these criteria have been
briefly discussed for the PBAC in Chapter 1 Section 1.5.2.
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Table 7: Intervention-related criteria explored empirically in the public or
decision-makers and an indication of the level of evidence supporting the findings
Relevance a to the
public
Relevant
Preference favours higher
effectiveness
Good evidence

Relevance a to decisionmakers
Relevant
Preference favours higher
effectiveness
Good evidence

Cost-effectiveness

Unknown relevance
Poor evidence

Relevant
Preference favours lower
ICER
Good evidence

Uncertainty

Not explored

Relevant
Preference favours lower
uncertainty
Good evidence

Alternative
available

Not explored

Unknown relevance
Poor evidence

Final health state

Unknown relevance
Poor evidence
Relevant
Moderate evidence

Not explored

Criteria
Clinical
effectiveness

Intervention type

Relevant
Poor evidence

Source of evidence
Stated preference studies
P [60, 80, 82, 83, 85, 86,
88-90]
DM [97-99, 110-115]
Analysis of past NICE,
PBAC, LFN, DQTC,
other formulary decisions
[29, 32, 52, 55, 103, 104,
107, 117, 118]
Stated preference studies
P [93, 94]
DM [98, 101, 105, 108110, 112, 113]
Analysis of past NICE,
PBAC, LFN, DQTC, PI,
other formulary decisions
[17, 28, 29, 32, 52, 55,
56, 102-104, 106, 107,
116-119]
Stated preference studies
DM [99, 101, 105, 111]
Analysis of past NICE,
PBAC, other formulary
decisions [52, 102, 106,
107, 117, 118]
Stated preference studies
DM [105, 111, 114]
Analysis of past PBAC,
other formulary decisions
[52, 117]
Stated preference studies
P [59, 60, 80, 83, 88]
Stated preference studies
P [84, 85]
Analysis of past NICE
decisions [106]

Table footnotes:
a
Categories for relevance to decision: Relevant (i.e. evidence available suggests criteria is important to
preferences), Not relevant (i.e. evidence available suggests criteria is not important to preferences),
Unknown relevance (i.e. criteria has been explored to some extent but with unclear or conflicting results).
Abbreviations: DQTC = Drug Quality and Therapeutics Committee of Ontario, Canada;
ICER=incremental cost-effectiveness ratio; LFN = Läkemedelsförmånsnämnden, or the Swedish
Pharmaceutical Benefits Board; NICE = National Institute for Health and Clinical Excellence; PBAC =
Pharmaceutical Benefits Advisory Committee; PI = Pharmacoeconomic Initiative of British Columbia
Canada; P = public; DM = decision-makers.
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Table 8: Population-related criteria explored empirically in the public or decisionmakers and an indication of the level of evidence supporting the findings
Criteria

Relevancea to the public

Severity of illness

Relevant
Preference favours
shorter survival or poorer
initial health
Good evidence

Age

Relevant
Lower preference given
to older adults, most
preferred age unclear
Good evidence
(relevance); Poor
evidence (preferred age)
Not relevant
Poor evidence
Unknown relevance
Poor evidence
Unknown relevance
Poor evidence

Unknown relevance
Poor evidence
(conflicting)

Unknown relevance
Poor evidence

Unknown relevance
Poor evidence

Unknown relevance
Poor evidence
(conflicting)
Not relevant
Poor evidence

Unknown relevance
Poor evidence

Not explored

Religion

Unknown relevance
Poor evidence
Not explored

Patients’ views

Not explored

Co-morbidity
Previous health care
consumption
Socioeconomic
status (when
considered
independently from
health status)
Dependents

Responsibility for
illness
Gender

Race

Table footnotes: as for Table 7.

44

Relevancea to decisionmakers
Relevant
Preference favours
shorter survival or poorer
initial health
Good evidence

Not explored
Not explored
Not relevant
Poor evidence

Not relevant
Poor evidence

Not relevant
Poor evidence
Relevant
Poor evidence

Source of evidence
Stated preference studies
P [59, 60, 82, 83, 89, 91,
95, 96]
DM [97, 99, 100, 105]
Analysis of past NICE,
PBAC, LFN decisions
[32, 52, 55, 104]
Stated preference studies
P [59, 60, 84-86, 88, 92]
DM [97-100, 105]

Stated preference studies
(review) P [59]
Stated preference studies
(review) P [60]
Stated preference studies
P [59, 60, 88]
DM [100]

Stated preference studies
(reviews) P [59, 60]
DM [99]
Stated preference studies
(reviews) P[59, 60]
DM [99, 114]
Stated preference studies
P [59]
DM [100]
Stated preference studies
P [59]
Stated preference studies
DM [99]
Stated preference studies
DM [111]
Analysis of past NICE,
other formulary decisions
[106, 117]

Table 9: Society-related criteria explored empirically in the public or decisionmakers and an indication of the level of evidence supporting the findings
Relevance a to the
public
Relevant
Preference favours
reducing inequality; but,
dependent on cause of
inequality
Moderate evidence
Relevant
Preference favours small
gain to many (beyond a
threshold gain); and
some distribution to all
Good evidence
Relevant
Preference favours larger
number (but confounded
by total clinical
effectiveness)
Poor evidence

Relevance a to decisionmakers
Not explored

Affordability

Not explored

Unknown relevance
(likely to be context
specific)
Poor evidence

Community views

Not explored

Relevant
Poor evidence

Criteria
Distribution of gain
(1) – preference to
reduce disadvantage
(health inequality)

Distribution of gain
(2) – preference to
allocate a portion of
available resources
to all
Number eligible for
treatment
(independent of
total clinical
effectiveness)

Source of evidence
Stated preference studies
(review) P [59, 60]

Unknown relevance
Poor evidence
(conflicting)

Stated preference studies
P [59, 60, 80, 81, 87, 90]
DM [98, 100]

Relevant
Direction unclear
Moderate evidence

Stated preference studies
P [82]
DM [97, 101]
Analysis of past NICE,
PBAC, LFN, other
formulary decisions [32,
55, 102, 117]
Stated preference studies
DM [97, 101, 110-112,
114]
Analysis of past NICE,
PBAC, LFN, DQTC, PI,
other formulary decisions
[28, 29, 32, 52, 103, 106,
117]
Stated preference studies
DM [99]

Table footnotes: as for Table 7.

The persuasiveness of the evidence supporting the importance of the criteria
given in Table 7 to Table 9 varies, in terms of the quality, consistency, and number of
studies found. Nine of the twenty-two criteria were judged to be supported by at least
moderate evidence as important to the preferences of the public, decision-makers, or
both. These nine criteria are summarised in Box 5.
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Box 5: Criteria supported by at least a moderate level of evidence as important to
the public, decision-makers or both

Clinical effectiveness
Cost-effectiveness
Uncertainty
Intervention type
Severity of illness
Age
Distribution of gain (1) preference to reduce disadvantage (inequality)
Distribution of gain (2) preference to allocate portion of available resources
to all
Number eligible for treatment

In the following sub-sections, the importance of the criteria listed in Box 5 to the
public and decision-makers will be briefly discussed. This is followed by conclusions
from the literature review.

2.3.2.1 Clinical effectiveness
Studies undertaken in the context of both life-saving and QOL enhancing
interventions suggest that clinical effectiveness is important to the public for resource
allocation decisions [60, 82, 83, 85, 88, 90]. Using clinical effectiveness (in
combination with a consideration of costs) as a criterion for resource allocation is
consistent with the current QALY model and a utilitarian equity paradigm for health
care [16, 122]. Clinical effectiveness or clinical significance (as distinct from costeffectiveness, which is discussed in Section 2.3.2.2 ) has also been shown to be
important to decision-makers [32, 52, 55, 97-99, 103, 104, 110-115, 117, 118]. Three
qualitative studies of decision-making in Ontario, Canada [29, 117, 118] and two
studies of local level formulary decision-making in Europe and the US [112, 113, 115]
found clinical benefit or merit to be the most important decision-making criterion for
funding of a pharmaceutical.
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Clinical effectiveness can be separated into a number of components. The
change in health status (i.e. QoL), change in survival, and chance of success of
treatment can all be considered sub-criteria for clinical effectiveness. The QALY model
assumes individuals value gains in all of these components of effectiveness, and are
prepared to trade between the three components [82]. For the QALY model to be
applicable to the priority-setting context and consistent with public preferences, the
public should be willing to trade between these three components, as they apply to the
treatment of others. Previous studies of public preferences confirm the importance of
gains in QoL [83, 85] or survival [85, 90] distinct from one another. However, only two
previous studies have traded QoL for survival [82, 88], one of which also traded chance
of success [82]. These studies were based on DCE methods [82, 88]. Their findings
suggest that public respondents are willing to trade between these attributes of
effectiveness. However, only one of these was in a large population sample (of the
British public) [82]; the other used a small convenience sample of students in Germany
[88]. No study has explored Australian preferences for such a trade. Further, both these
studies used a life-saving context; they did not explore preferences for QoL enhancing
interventions. Although one previous study of US Managed Care Organisation (MCO)
decision-makers suggests QoL is considered in decision-making [115], no other
previous study of decision-maker preferences has separated clinical effectiveness into
its constituent components. Thus, there is no empirical evidence to confirm the
willingness of decision-makers to trade between these effectiveness attributes.

2.3.2.2 Cost-effectiveness
The importance of cost-effectiveness to some pharmaceutical decision-makers
including the NICE and PBAC appears to be well established empirically, in stated
preference studies [101, 105, 108, 109, 112], and analyses of past decisions [17, 28, 32,
52, 55, 56, 102-104, 106, 107, 116, 118]. This is consistent with the stated policy of
both the NICE and PBAC [9, 12] as well as with the existence of twenty-five formal
and informal health economic guidelines available across Australasia, Europe, Canada
and the US [18].
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Although many studies support the importance of cost-effectiveness to decisionmaking, some studies suggest that pharmacoeconomic analyses play a limited role in
some circumstances [29, 108, 109, 113, 117]. In a qualitative analysis of DQTC
decision-making in Ontario, Canada, PausJenssen and colleagues found complex
economic analyses to play a limited role, particularly for submissions involving generic
or “me-too”19 pharmaceuticals [29]. However, they played a greater role for the
appraisal of innovative pharmaceuticals. Further, informal analysis based on economic
principles played a role in most decisions. Gallego and colleagues reported that
members of a hospital high cost drugs subcommittee in Australia did not use economic
evaluation in their decision-making; however, both cost per patient and clinical
effectiveness were important decision-making criteria [110]. A study of local decisionmaking for hospital formularies in France made similar findings [113]. The US has
been relatively resistant (compared to many European countries, Canada and Australia)
to formally take up the use of pharmacoeconomic analysis to inform decision-making
[42]. Nevertheless, an example is available of the use of pharmacoeconomic analysis
by one US MCO to inform decision-making [119], and members of hospital formulary
committees in the US, have reported pharmacoeconomic data to be important to
decision-making [112].

In a review of published surveys of health care decision-maker attitudes,
Drummond and colleagues identified a number of barriers to the use of health economic
studies to inform decision-making [109]. Identified issues related either to the
reliability of the economic study or its relevance to the decision-making context. In
their analysis of DQTC decision-making in Ontario, PausJenssen and colleagues
suggested a number of possible reasons for the limited role of formal economic
evaluations, including that clinical benefits were paramount and when they were not
perceived to exist an economic evaluation became redundant, that the quality of
economic evaluations was at times poor20, that economic analysis requires committee
members to possess specialist knowledge, and that economic evaluation is weakened as
a decision aid by its reliance on value judgements [29]. Other authors have suggested
19

“Me-too” is a vernacular term commonly used to refer to a pharmaceutical that is approved after a
pioneering (innovative) product and which is defined as comparable or similar, and is not clinically
superior [123].
20
The quality of economic evaluations presented for reimbursement decisions including those made by
the PBAC has been reviewed by other authors, who also identified significant problems with the quality
of some analyses [13, 124].
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similar barriers to the use of economic evaluations to inform decision-making in the UK
context of managed competition [108]. The decentralised nature of the US health
system, cultural expectations and attitudes surrounding healthcare results in further
barriers in the US context [42]. There are additional challenges associated with the use
of economic evaluation at a local rather than central level21 [109], which would be
likely to apply for example in the US managed care context as well as for the selection
of formularies at hospital or provider level (as is the case in the UK managed
competition context). Thus, the importance of cost-effectiveness as a decision-making
criterion for pharmaceuticals may differ dependent on the level and context of decisionmaking, and is likely to be a dynamic and evolving process.

It is noteworthy that all the available evidence supports other factors (which are
not necessarily identified) as being important to the decision, in addition to costeffectiveness. Studies which have explored the importance of cost-effectiveness
support both the NICE and PBAC to have a probabilistic rejection/adoption threshold
range, rather than an absolute acceptable cost-effectiveness threshold [52, 56, 102-105].
Within this range, criteria other than cost-effectiveness appear to be of particular
importance. Table 10 summarises what is known of the likely NICE and PBAC costeffectiveness “ranges”.

21

Drummond and colleagues identify two critical differences between the central and local levels of
decision-making: (1) expertise to review the methodological quality of studies is more likely to be
available at the central than local level; and (2) processes and guidelines for undertaking economic
analyses are more likely to be available at the central than local level (one important exception being the
AMCP Format) [109].
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Date(s) for data on which
Inferred ICER “range” within which factors other than cost-effectiveness play a key
ICER “range” is based
role.
Studies based on NICE revealed preferences (RP) or stated preferences (SP)
Devlin & Parkin 2004 [102]
RP: Up to May 2002
Results suggest a threshold somewhat higher than NICE’s stated “range of acceptable costeffectiveness” of £20,000 - £30,000 per QALY. Models suggest 50% chance of rejection
falls around £35,000 - £40,000 per LYG/QALY (LYG/QALY combined in analysis).
Raftery 2001 [103]
RP: Up to March 2001
Restrictions on the recommended use of most technologies helped keep cost per QALY below
approximately £30,000 – with one exception (riluzole for MND which had cost per QALY of
£34,000 to £44,000).
Tappenden & colleagues 2007
SP: June 2005
Experiment only explored ICERs of £15,000 to £35,000 per QALY. For ICERs between
[105]
£25,000 - £35,000 the differential impact of other factors on the probability of adoption was
substantial.
Towse & Pritchard 2002 [104]
RP: Up to Jan 2002
Interventions with a cost per QALY below £20,000 were generally approved without
restriction. Those with a cost per QALY £20,000 - £30,000 were all approved but with
restriction. Those with a cost per QALY above £30,000 were generally rejected or approved
with restriction; the exception being riluzole for MND, which was approved without
restrictionb.
Studies based on PBAC revealed preferences (RP)
George & colleagues 2001 [56]
RP: 1991 to 1996
PBAC were unlikely to recommend listing if the additional cost per life year gained (LYG)
exceeded AUD$76,000 and unlikely to reject a drug for which the additional cost per LYG
was less than AUD$42,000 (1998/9 values).
Harris & colleagues 2008 [52]
RP: 1994-2004
Results suggest 50% probability of listing (at the mean value of all other variables in the
model) at approximately $10,000 per QALY (upper bound of 95% confidence interval
approximately $24,000 per QALY). However, there was substantial differential impact of
other factors; for example, for a resubmission, confidence in clinical significance of treatment
effect and treatment of a life-threatening condition each increased this value by approximately
$25,000 per QALY.
Henry & colleagues 2005a [125]
RP: 1994 to 2003
Highest cost per QALY at which a drug was recommended for listing by the PBAC was
AUD$69, 867 / QALY (reported as USD$52,400; with an exchange rate at press of AUD$1 =
USD$0.75).
Table footnotes:
a
This source was not included in the literature review as it is a non-empirical commentary, whose authors were formerly associated with the PBAC. However, it
makes a statement based on the cost-effectiveness ratios of past decisions, and so is included here.
b
The thresholds used in this study (£20,000 and £30,000) are the thresholds given in NICE guidance [12].. MND = motor neuron disease.

Reference

Table 10: Inferred ICER "range" for NICE and PBAC

The ranges shown in Table 10 are broadly consistent with ranges that have been
stated in the literature to apply to NICE and (indirectly) to PBAC. Those associated
with NICE have reported an adopted range of approximately UK £20,000 to £30,00022
per QALY as the threshold above which it would be increasingly likely to reject a
technology on the grounds of cost-ineffectiveness [126], and this is consistent with
NICE guidance [12]. Although Devlin and Parkin found the range may be higher than
this [102], their revealed preference study was based on a binary dependent variable of
recommend or reject. Thus, any difference between recommend for routine or restricted
use may not have been captured, and this may have lead to an over-estimation of the
threshold range. Although not specific to the PBAC, the Australian National Health and
Medical Research Council suggests an acceptable shadow price range of AUD$30,000
to AUD$100,000 per LYG (dependent on strength of evidence on costs and effects)
[127]. This is consistent with the findings of two previous analyses of past PBAC
decisions [52, 56].

Whilst cost-effectiveness underpins pharmaceutical policy in a number of
countries, including Australia, and has been shown to be important to decision-makers,
little exploration on the importance of costs (and cost-effectiveness) to the public has
been undertaken. A deliberative study in a US convenience sample suggests the public
are willing to consider cost-effectiveness as a decision-making criterion in some
situations [93]. The only evidence available for the Australian public is opinion-based,
and somewhat contradictory, as it suggests that the majority would not give priority to
low cost patients; the authors infer that costs should not be a major factor in prioritysetting [94]. No previous stated preference study has attempted to explore the impact of
costs on public preferences from a social perspective.

2.3.2.3 Uncertainty
Uncertainty is a complex concept, which is difficult to define. For decisionmakers, the definition of uncertainty has varied considerably between studies. Analyses
of stated and revealed preferences have defined uncertainty in terms of either the
confidence interval around the ICER (since, these studies used the ICER to define cost22

Reported as USD$30,600 to $45,900 based on purchasing power parity of USD$1=£0.65 [126].
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effectiveness) [101, 102], have attempted to use quantitative measures of clinical
evidence as markers for uncertainty (i.e. variables representing the precision, level and
quality of clinical evidence) and the upper limit of the ICER in the model sensitivity
analysis) [52], or have described uncertainty qualitatively (“low” or “high”) [105].

Clinical and cost uncertainty appear relevant to decision-makers, although there
is some inconsistency in findings [52, 99, 101, 102, 105, 107]. Four previous studies
have attempted to quantify the importance of uncertainty to the decision. Two of these
studies related to NICE decision-making (one stated preference [105] and one analysis
of past decisions [102]), one to PBAC decision-making (analysis of past decisions [52]),
and one study related to the stated preference of an unrepresentative conference sample
[101]. In addition, although they did not explicitly explore uncertainty, some studies
have found the quality and/or quantity of clinical evidence to be important to NICE
[106] or Canadian therapeutics committee [29, 111, 117, 118] decisions, and this is
likely to be correlated with the degree of uncertainty in the clinical effectiveness of the
intervention. With the exception of one study of PBAC preferences (discussed below),
these studies are consistent in suggesting uncertainty is important to decision-making.

The importance of uncertainty specifically to the PBAC has been explored in
one empirical study [52]. Contrary to expectations, this study did not find a significant
impact for a number of variables representing uncertainty in the clinical evidence [52].
However, the authors suggest a number of possible explanations for this discrepancy,
including a possible lack of power to detect a significant difference [52]. Therefore, the
relevance of uncertainty to the PBAC should be explored further before any conclusion
on its importance to decision-making can be drawn.

The importance of uncertainty has not been explored in the public. This is not
surprising, given the technical nature of the criterion.

2.3.2.4 Intervention type
Intervention type covers questions such as the relative value attached to
preventative as opposed to therapeutic interventions, to life-saving versus QoL
enhancing interventions, and to interventions used in particular circumstances, such as
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in palliative care. The intervention type appears relevant to the public [84] but it is
unclear exactly how it affects preferences. Age may be an important covariate for
intervention type, particularly for life-saving interventions [84, 85].

The importance of intervention type as defined by mode of intervention has been
explored for past NICE decisions, suggesting NICE are more likely to fund a
pharmaceutical than other technologies (all else equal) [106]. However, intervention
type as defined by indication or outcome category (prevention, therapeutic, palliative
and so on) has not been explored empirically in decision-makers; although, it would be
reasonable to anticipate it to be of importance. In 2006, the PBAC was given remit for
vaccines [9], adding an additional range of preventative interventions to others such as
aids to smoking cessation, lipid lowering agents and antihypertensives, for which it
already had an advisory responsibility. Additionally, as part of its National Palliative
Care Program, the Australian Government has established a working group to promote
access to and the quality use of palliative care medicines in the community, and in 2004
the PBS introduced a dedicated section for palliative care medicines [128].
Nevertheless, little is known about whether and how decisions are impacted by the type
of intervention under consideration.

2.3.2.5 Severity of illness
The public want to prioritise resources for those with severe illness, all else
equal, and are willing to forgo some health benefit (for others) in order to do so [59, 60,
83, 89, 91, 95, 96]. Studies indicate that severity of illness is relatively more important
to social than personal preferences [83, 91]. The trend in favour of allocating resources
according to severity of illness is consistent with both a prioritarian equity paradigm23,
and with Sen’s capability approach24 [122, 129].

Severity of illness can be described in terms of a combination of the expected
survival, and the expected QoL, without treatment. As such, severity of illness is likely
to be closely related to the intervention type and the mode of the health gain (enhanced
survival, improved QoL, or increased chance of treatment success). For example, if an
23

In a prioritarian view, those who have had least of what is to be distributed have priority [122].
The capability approach, attributed to Amartya Sen, is the view that society should maximise people’s
capability to achieve their potential [122].

24
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intervention is to be used in palliative care, the initial health state is likely to be
associated with a fixed (and often relatively short) survival, and palliative interventions
are intended to improve QoL over that duration of survival. Most evidence supporting
the importance of severity of illness to public preferences arises where severity of
illness has been defined by the initial health state (i.e. QoL without treatment) [83, 89,
91]. One of these studies, in which the EQ-5D25 health states were used to describe
QoL, suggests that the two dimensions pain/discomfort and anxiety/ depression may
have particular importance for social preferences related to initial health states [83].
Whilst most studies have looked at the severity of the illness in terms of initial QoL,
few have looked at preferences for allocating resources if severity of illness differs in
terms of life expectancy; although, Ubel and colleagues found a propensity to prioritise
acute appendicitis patients over patients with three other non life-threatening conditions
[91]. However, this study was confounded by life expectancy, which was not controlled
for as respondents were not given a life expectancy without treatment or average age for
the hypothetical patient groups. More recently, Camidge and colleagues have suggested
that prognosis without treatment (expected survival) is important to the social
preferences of doctors and oncology patients [96].

Most decision-maker studies evidencing the importance of severity of illness
have undertaken descriptive or qualitative analysis only [97, 99, 100] or have been
based on case reports [32, 55]. Further, most have not defined severity of illness in
terms of whether it refers to short survival or poor QoL [97, 99, 100]. Two recently
published exceptions provide the most reliable evidence on the importance of severity
of illness for decision-makers. In one study, a stated preference binary choice
experiment administered to NICE committee members explored baseline QoL only (not
baseline survival), and found a baseline QALY weight of 0.75, but not 0.50, to reduce
the likelihood of a funding recommendation, as compared to a baseline QALY weight
of 0.25 [105]. A second study based on an analysis of past PBAC decisions found lifethreatening illnesses (defined as an expected survival of less than 5 years) to
significantly increase the likelihood of funding [52]. However, in both of these studies
other attributes or variables did not separate health gain into survival, QoL and chance
25

The EQ-5D is a multi-attribute utility instrument, which describes health states using a generic quality
of life instrument and scales those health states based on a stated preference task, reflecting trade-offs that
individuals representative of society are willing to make between health outcomes. Further information
can be found at the EQ-5D website http://www.euroQoL.org/ (accessed 25th October 2007).
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of success [52, 105]; rather, these components were subsumed (with cost) into a single
attribute representing the ICER.

No study is available to evidence the importance of severity of illness to the
Australian public, and only limited studies [52, 55] are available to empirically support
its relevance to the PBAC. Nevertheless, were severity of illness to be important, it
would be consistent with the PBAC’s declared policy of prioritising the severely ill, and
pharmaceuticals meeting defined “rule of rescue” criteria [9]. No public or decisionmaker study has simultaneously explored the importance of severity of illness when
defined in terms of both short survival and poor QoL with current (or no) treatment, or
the impact severity of illness may have on the trade-off between the separate
components of effectiveness (including gains in survival or QoL). The public DCEbased studies that have explored the trade-off between survival and QoL (discussed in
Section 2.3.2.1)[82, 88] did not attempt to explore the impact of severity of illness on
that trade-off.

2.3.2.6 Age
Of the patient-related criteria that impact on public preferences for resource
allocation for pharmaceuticals, age is the most widely discussed and is the criteria with
the largest body of evidence supporting its relevance. Despite this, exactly how it is
relevant is still not known. For the public, the majority of the empirical evidence
supports giving a lower priority to older people [59, 92]. The health gain explored has
usually been a gain in length of life, with some studies finding large differences in the
priority attached to saving the life of the young and old, for example it has been
suggested that saving one 20yr old is equivalent to saving seven 60yr olds or saving one
30 yr old is equivalent to saving thirty-five 70yr olds [59]. Although the age of the
patient appears to matter to preferences for resource allocation, it is not clear which age
is valued most highly, with some studies finding profiles which peak in childhood and
then decline and others finding profiles which rise until somewhere in mid-adulthood
(around age 25-35yrs) and then decline [59, 60, 86, 92]. In the DCE-based study
undertaken by Schwappach in a convenience sample, the age of recipients was found to
be inversely related to the proportion of the budget allocated to the recipient group, for
the limited age levels tested (20, 40, 60yrs) [88].
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Contrary to its apparent importance to public preferences, available (but limited)
evidence for the importance of age is conflicting for decision-makers [98-100, 105];
although, the relevance of age to PBAC decisions has not been explored.

2.3.2.7 Distribution of gain
This section discusses studies that provide evidence on how a given (fixed) gain
should be distributed. Studies providing evidence on preferences for the distribution of
a gain can broadly be divided into two streams; those studies that explore prioritising
the distribution of a gain according to some measure of health, such as life expectancy
or lifetime QALYs, and those that explore the distribution of a gain according to the
number or proportion of the population who should receive a portion of it, regardless of
their capacity to benefit or other characteristics.

1. Preference to reduce disadvantage (health inequality)
In general, the literature is indicative of a general public preference for reducing
health inequalities, even at the cost of efficiency. However, the cause of the inequality
appears to be important; for example, there is some evidence to suggest that respondents
are willing to reduce inequality when due to socioeconomic differences, but generally
unwilling to reduce inequalities in health when due to gender or to lifestyle behaviour
(e.g. smoking) [59]. The apparent preference to reduce health inequality is consistent
with either a prioritarian or egalitarian equity paradigm [122, 130]. It has been
suggested that there is a preference for equal distribution of lifetime health. This is the
basis of the “Fair Innings” approach [131], and is one possible underlying motive for
the preference to prioritise the young over older adults (see Section 2.3.2.6). There is
some evidence on public preferences to support this suggestion [81].

The importance of reducing health inequality when distributing a fixed gain has
not been tested empirically in decision-makers. However, other criteria discussed in
other sections of this review could be considered to be related to the reduction of health
inequalities. For example, a preference to prioritise in favour of those in a poorer initial

56

health state (Section 2.3.2.5) and any preference to equalise final health state (Table 7)
could both be motivated by a wish to reduce health inequality.

2. Preference to allocate a portion of the available resources to all

There is some inconsistency between public and decision-maker preferences
over whether a fixed gain should be distributed as a large gain to few or small gain to
many. The finding by Choudhry and colleagues [98] indicating a preference in
decision-makers for distribution of large gains to a few over smaller gains to many
conflicts with the finding by Mooney and colleagues that the majority of a sample of
(expert) conference attendees preferred to distribute a smaller gain to many [100]. It is
also inconsistent with public preferences, as empirical studies suggest that on average
the preference of the public is to distribute gains to as many people as possible,
provided that the gain to each patient is sufficiently high (above some as yet
undetermined threshold level) [59, 60, 80, 85, 87]. The public’s view that a given
resource or gain should be shared as widely and equally as possible, regardless of the
characteristics of potential recipients, is consistent with an egalitarian paradigm [130].
However, it should be noted that the vast majority of the evidence supporting the
preference for distributing smaller benefits to many over larger benefits to few, is
gathered in the context of a gain in life years. It is unclear whether this preference holds
for QoL gains. Further, whether preferences indicate that the “resources” are to be
equally distributed in terms of health inputs (e.g. money allocated) or health outputs
(e.g. life years gained, QALYs gained, lifetime QALYs) is not at all clear.

2.3.2.8 Number eligible for treatment
Number eligible for treatment has been explored as a separate criterion in
decision-makers, as a marker of disease incidence or prevalence. Evidence from past
decisions on the number eligible for treatment gives a tentative indication that NICE
have a preference for a pharmaceutical that is to be used widely [102]. One possible
explanation for this would be a recognition by NICE that economies of scale or scope,
which are assumed not to exist in conventional cost-utility analysis [132, 133], may
improve the estimated cost-effectiveness of interventions when they are used in a larger
population. Bryan and colleagues found that the public preferred a larger number to be
57

treated, all else equal [82]. However, this would be expected since the other attributes
of the DCE indicated a health gain (therefore, total population health gain was
correlated with the number eligible for treatment).

The picture for decision-makers is made more complex by examples of the “rule
of rescue” or orphan drug status which suggest a preference to give a gain to a few,
below some threshold number eligible for treatment [32, 55, 103, 104]. Thus, although
it appears that the number eligible for treatment may be relevant to decision-makers as
well as the public, no conclusion can be drawn from current evidence regarding its
direction or size of relevance. It is possible that any one decision-making body may
have one or more unknown ‘thresholds’ for patient number, below which there is a
preference to treat smaller numbers or give a large gain to a few, and above which there
is a preference to treat a larger number or give a small gain to many.

2.3.3 Conclusions on the criteria of importance to the public and / or
decision-makers

A review of the literature indicates that there are many criteria that may be
important to the decision, which have been explored to varying degrees for public and
decision-maker preferences. There is considerable variation in the methodology and
populations used in previous studies. Few studies have used choice-based techniques,
and even fewer have simultaneously explored multiple criteria. Despite the diversity of
criteria explored in the public and decision-makers there are notable similarities. Both
the public and decision-makers appear to agree that clinical effectiveness is important to
the decision; although, empirical evidence on the relative importance of the individual
components of effectiveness (survival, QoL, chance of success) to social preferences is
limited. Further, severity of illness also appears relevant to both groups, although most
evidence for this defines severity of illness in terms of QoL rather than expected
survival. In some cases, evidence exists to support the importance of a criterion in
either the public or decision-makers, whilst that criterion has not been (well) explored in
the other group. One notable example of this is the lack of evidence showing costeffectiveness to be important to the public, despite its clear relevance to pharmaceutical
decision-making bodies. Criteria explored in the public have been predominantly
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population or society-related; whereas, criteria explored in decision-makers have been
predominantly intervention-related. Further, it is likely that there are criteria that are of
relevance to preferences for the allocation of resources for pharmaceuticals, which as
yet have not been tested empirically. Whilst the criteria that have been explored in
decision-making bodies are broadly consistent with their stated policy [9, 12, 61, 134,
135], there are a number of other potentially relevant criteria, such as innovation, that
are yet to be explored.

A comparison of the literature concerned with public and decision-maker
preferences indicates that little is known about whether resource allocation
recommendations made by decision-makers are consistent with the preferences of the
society which they serve. To date, there have been no studies that have simultaneously
administered the same stated preference instrument to both the public and decisionmakers. Preferences are population and context specific, and ideally in an Australian
context the preferences of the Australian public and decision-makers (i.e. the PBAC for
pharmaceuticals) needs to be explored; however, there is very limited evidence
currently available on the preferences of either the Australian public or decision-makers.

From the many unanswered questions that arise out of this literature review,
several specific research questions were chosen to be addressed empirically in this
thesis. These are detailed in the introduction to this thesis (Chapter 1, Section 1.8). The
research will focus on exploring the relative importance of cost, the components of
effectiveness, and uncertainty (decision-makers only) to the preferences of Australian
public and decision-makers, for different severity of illness scenarios. Other questions
arising from the literature review are outside of the scope of this thesis and these
represent opportunities for future research (discussed later in Chapter 7 Section 7.4).
The next chapter (Chapter 3) describes the methods used to elicit preferences and the
relative importance of the criteria to decision-makers and the public.
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CHAPTER 3: Methods

3.1 Introduction
This chapter describes the methodology used in this thesis to address the
research questions. To aid discussion in this chapter, the research questions as
presented in Chapter 1 (Section 1.8) are repeated in Box 6.

Box 6: The research questions to be addressed in this thesis

The broad research question:
Are public funding decisions for pharmaceuticals in Australia consistent with the
preferences of society?

The specific research questions:
From the perspective of (i) society and (ii) the decision-maker:
1. Do preferences support a trade-off between gains in survival and health-related
QoL?
2. If so, does the trade-off differ depending on the baseline severity of illness (i.e.
initial health state or initial life expectancy)?
3. Does the willingness-to-pay “threshold” for survival or QoL gains differ
depending on the baseline severity of illness (i.e. initial health state or initial life
expectancy)?
From the perspective of the decision-maker:
4. What is the relative importance of cost and survival to uncertainty for decisionmakers, and does the relative importance differ depending on the baseline
severity of illness (i.e. initial health state or initial life expectancy)?

61

In this chapter, the selection of a stated preference method (Section 3.2),
specifically the Discrete Choice Experiment (DCE) (Section 3.3) to elicit preferences, is
justified. Section 3.4 provides an introduction to the DCE technique. The majority of
this chapter (Section 3.5) describes the development, administration (in a public sample
and decision-maker group) and analysis of a DCE to address the research questions for
this thesis. After considering the decision problem and alternatives to include in each
choice set (Section 3.5.2), the development of a DCE for each of three scenarios,
differing in the severity of the initial illness with current treatment, and choice of
attributes for the DCE is described (Section 3.5.3). Levels are assigned to the attributes
(Section 3.5.4). A priori expectations regarding the attributes and levels are highlighted
(Section 3.5.5). The experimental design is described in Section 3.5.6; and methods for
data collection are described in Section 3.5.7. Finally, Section 3.5.8 describes data
analysis utilising a Mixed Logit (MXL) framework.

3.2 Stated versus revealed preferences
Individual preferences for goods or services can be obtained in one of two ways:
as stated or revealed preferences. Revealed preferences consist of observations of
actual decision-making behaviour in the real world; whereas, stated preferences consist
of observations of survey responses to hypothetical questions or scenarios [120]. When
they are available, revealed preferences are considered by many to be superior to stated
preferences as what people actually do is more relevant to decision-making and policy
than what people say they will do. However, when revealed preferences are not
available, stated preferences are considered to be an acceptable alternative, and carry
some advantages due to their greater flexibility to value products not traded in a real
market, or estimate demand for new products with new attributes or features [120].
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The free market cannot be relied upon to reveal preferences for health care
funding26. There is no data available that would inform a revealed preference study of
public preferences for the public funding of pharmaceuticals. Therefore, it is necessary
to elicit stated preferences.

For decision-makers, revealed preferences do exist in the form of their past
recommendations regarding the funding of pharmaceuticals. Previous researchers who
have attempted to infer the revealed preferences (of the NICE) from past
recommendations have acknowledged difficulty in analysing past decisions [102]; in
particular, with respect to inconsistencies in the evidence (informing their analysis)
collected and reported, and the existence of key documents not in the public domain. In
Australia, the PBAC and the Australian Government have attempted to address the
transparency of their decisions. Brief summary outcomes for each meeting and public
summary documents related to each pharmaceutical considered have been published on
the DoHA website since June 2003 and July 2005 respectively [137, 138]. However,
these documents may provide only the information the PBAC or Government wish or
are able to publicise. Others have suggested options for collecting evidence on past
recommendations carry the dangers of misinterpreting the decisions actually taken, or
relying on the information decision-makers state were important to the decision, which
in turn carries a risk of post hoc rationalisations or corporate memory failure [102].
Further, it is possible that past decisions may not always reflect future decisions. For
example, changes in committee membership occur over time, and this suggests there
may be some variation in decisions. Therefore, analysis of the revealed preferences of
the PBAC would be challenging.

Given the difficulties associated with collecting revealed preferences from
decision makers, stated preferences provide an attractive alternative. One previous
study has elicited the stated preferences of a HTA decision-making group (the NICE) to
explore the criteria of importance to their decision [105]; thus, there is precedence for
26

The free market cannot be relied upon to reveal public preferences relating to health care goods or
services, or to the allocation of resources for these. There are two key reasons for this [136]. Firstly, in
some societies, it is considered inappropriate to sell health care through the free market, as this inhibits
access to some who are unable to afford necessary care. Secondly, health care goods and services are
frequently paid for by a third party, such as the government or insurance companies. This generates
excess demand and gives rise to a moral hazard problem on the part of both the consumer and the
supplier. Consequently, the buying and selling of goods in a market will not reveal the true value placed
on those goods [136].
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the collection of decision-maker stated preferences for this purpose. Further, since the
aim of the research in this thesis is to compare public and decision-maker preferences, it
would be beneficial to use a comparable technique in both population groups.

This thesis will address the research questions by eliciting and comparing the
stated preferences of both the public and decision-makers, for the following reasons.
Firstly, there is no source of revealed preferences for pharmaceutical funding available
from the Australian public, and analysis of the revealed preferences of the PBAC is
likely to be challenging. Secondly, since the aim of this thesis is to compare public and
decision-maker preferences, it is desirable to use a comparable method in both. Thirdly,
stated preferences are (relatively) easy to collect. Finally, there is precedent in the
literature for the elicitation of the stated preferences of both the public and decisionmakers for this (or related) purposes.

3.3 How can we collect stated preferences related to resource allocation
decisions?
Ryan and colleagues have provided a systematic review of qualitative and
quantitative techniques for eliciting public preferences for healthcare [68]. Their review
identified a variety of techniques that have been used to elicit public views in health
care, including citizen’s juries, consensus methods such as the Delphi process, focus
groups, the Person Trade Off technique (PTO), contingent valuation (CV), and conjoint
analysis methods including the Discrete Choice Experiment (DCE) [68].

The Discrete Choice Experiment (DCE) was chosen as the most suitable
technique to address the research questions for a number of reasons. Firstly, as a
choice-based technique, it presents a familiar task to respondents and incorporates
opportunity cost; as such, it is preferred by health economists to ranking or rating
techniques [121, 139]. Secondly, unlike the alternative choice-based techniques of PTO
and CV, a DCE allows exploration of the relative contribution of multiple attributes
within a health scenario to overall preferences27. Thirdly, if a cost attribute is included,
a DCE can be used as an indirect method to estimate the willingness-to-pay (WTP) for a
27

Theoretically, this could be achieved by using a series of PTO or CV studies; however, the cost and
resources required make this impractical [140].
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good or service28. Although as yet unproven, it has been suggested that DCEs may
minimise some of the problems associated with direct WTP approaches such as CV,
including protest bids, strategic bidding, and “yea-saying”29 [74, 121, 136, 140, 143].
Finally, although some conjoint methods such as adaptive conjoint analysis or bestworst (maximum difference) scaling allow larger numbers of attributes to be explored
[145-147], these methods have their own disadvantages. Whilst best-worst scaling may
have advantages over the DCE for qualitative attributes where scale comparisons are not
possible with a DCE [146], this is not so for multiple level numerical attributes, which
dominate the planned study. Adaptive conjoint analysis requires the presentation of
partial profiles. It is considered that for the current study full profiles should be
presented to respondents, since the validity of asking respondents to make choices based
on only some of the attributes at a time has been questioned [148].

The DCE is not without limitations. In particular, as with other stated
preference techniques, it is possible that an individual’s stated preferences to
hypothetical scenarios would not match their revealed preferences were they to actually
make the decision. This risk is perhaps particularly acute for the decision-makers,
whose actual funding recommendation is a consensus decision made in a group setting
following a collaborative decision-making process. There is some suggestion that
deliberation may affect the preferences of the public (who prior to deliberation were
unfamiliar with the task at hand) [149]; however, the findings of this study suggested
only a limited difference30. Further, the decision-makers are familiar with the task.
Thus, deliberation may have less of an effect on decision-maker preferences. The
impact of deliberation on the preferences of pharmaceutical funding bodies has not been
28

To be consistent with welfare economics, a DCE can only estimate WTP under certain conditions. In
particular, a “no choice” option is required, if in reality the decision does not involve a forced choice
[140]. Further, the payment vehicle would need to be one that is directly linked to the respondent’s
personal income [141, 142].
29
“Protest bids” occur when respondents refuse to answer the question because they have an ethical
objection to the underlying utilitarian model or a moral objection to being asked about their WTP [140,
143]. “Strategic bidding” occurs when respondents have an incentive to state a WTP amount which
differs from their true value for strategic reasons, or as an attempt to comply with expectations of
sponsors or interviewers. “Yea-saying” occurs if a closed-ended question results in a respondent
indicating a WTP that differs from their true value [140, 144].
30
The participants in this study [149] were asked to rate the importance of twenty-one factors to prioritysetting both before and after deliberation; of these, a statistically significant difference in priority before
and after deliberation was given to only four factors, three of which were related to lifestyle of the patient
group. Yet, this finding related to lifestyle was inconsistent with responses to another question in the
same study, which indicated no change in aggregated preferences for prioritising on the basis of a
patient’s responsibility for their own illness.
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explored, and no previous study has expressly aimed to compare the stated and revealed
preferences of a decision-maker group. However, previous studies of NICE preferences
allow some comparison of the stated and revealed preferences of a single decisionmaking group. The criteria of importance to the stated preferences of NICE appraisal
committee members [105] appear to be broadly consistent with the criteria of
importance to actual funding recommendations [102, 106], in as much as costeffectiveness and uncertainty appear to be relevant to both stated and revealed
preferences. This suggests there is some consistency between decision-maker stated
and revealed preferences.

Qualitative preference elicitation techniques encourage deliberation. This may
be one reason behind the NICE use of a citizen’s council (based on the citizens jury
technique) to inform their decisions [38, 39, 150]. However, qualitative techniques
have the disadvantage that they can only feasibly be undertaken in small numbers, and
are generally resource intensive. In contrast, quantitative techniques are possible in
larger representative population samples. A complimentary approach between
qualitative and quantitative techniques has been called for by a number of researchers
[68, 149]. The current study will concentrate on a quantitative approach, due to cost
limitations which would prohibit a suitably large number of qualitative responses to be
collected for quantification.

3.4 An introduction to the Discrete Choice Experiment (DCE)
The DCE is a specific form of conjoint analysis, a technique developed in
mathematical psychology in the 1960s [151]. The DCE has been used for many years
in marketing research and transport economics. More recently this technique has gained
popularity in health economics [74, 75, 77, 140, 143], including in contexts related to
priority-setting [82, 101, 105, 121].

DCEs have a firm theoretical basis in random utility theory, which proposes that
utility can be separated into a systematic, or explainable, component and a stochastic
(random or unobservable) component [74, 77, 120, 143, 152]. However, the
methodology departs from traditional economic theory to draw on Lancaster’s economic
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theory of value [153], which supposes that it is characteristics of a good or service from
which utility is derived, rather than the good or service itself [74, 120].

The DCE describes goods or services in terms of a number of attributes, which
are defined and assigned levels [74]. Statistical design theory is then commonly used to
design efficient choice sets using combinations of attribute levels [74]. Respondents are
asked to make repeated choices between two or more choice alternatives. The
observations made can be used to estimate a probability model which predicts the
likelihood that an individual will choose one alternative over another, based on
differences in the observable and non-observable (random) utility components for each
choice alternative [74]. By making assumptions regarding the functional form of an
individual’s utility function, which is usually assumed to be linear, the data can be
analysed using regression techniques, and parameters estimated for each attribute of the
good or service [74, 151]. These parameters can then be used to predict the marginal
rate of substitution of the attributes, including a WTP (or willingness-to-accept WTA) if
a cost attribute is included, under certain assumptions to produce welfare estimates
(refer to Footnote 28), and ultimately to inform policy [120, 140, 143].

There is increasing evidence to suggest the DCE offers a theoretically valid and
feasible technique in the healthcare setting [68]. Theoretical validity has been
supported by checking that the model coefficients have the expected signs given a
priori theory or intuitive hypothesis, face validity has been supported using pilot
studies, and convergent validity has been tested against other preference-based
techniques [74]. Feasibility is indicated by response rates reaching as high as 88%, and
a generally acceptable completion time (10-15 minutes) [68, 74]. Few studies have
tested reliability [68]. However, validity, reliability and feasibility are population and
context specific, and there is only limited evidence to support this in a resource
allocation context [68].
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3.5 Development, administration and analysis of a DCE to address the
research questions
3.5.1 The five stages to a DCE

In an attempt to increase the manageability and consistency of the design and
implementation of a DCE, it is common practice to divide the process into a number of
stages [143]. One model proposed by Ryan is favoured in the health economics
literature [143, 154]. It consists of five distinct stages which are summarised in Figure
3 [75, 143, 151, 154].

Figure 3: The 5 stages of a DCE study

Stage 1:
Identification of attributes

Stage 2:
Identification of levels

Stage 3:
Choice of profiles (i.e. experimental design)

Stage 4:
Establishing preferences (i.e. data collection)

Stage 5:
Data analysis
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In the following section, these five stages are used as a framework to develop
and describe the methodology for the research. After considering the decision problem
and alternatives to include in each choice set (Section 3.5.2), the development of a DCE
for each of three scenarios, differing in the severity of the initial illness with current
treatment, and choice of attributes for the DCE is described (Section 3.5.3). Levels are
assigned to the attributes (Section 3.5.4). A priori expectations regarding the attributes
and levels are highlighted (Section 3.5.5). The experimental design is described in
Section 3.5.6; this resulted in a DCE in which respondents were asked to choose
between three alternatives, consisting of two described pharmaceuticals (A or B) and
(following feedback from a pilot study) a third opt out option of “neither” to represent
current practice. Section 3.5.7 describes the methods for data collection in two
population groups: (1) a representative sample of the Australian public, and (2) a group
of Australian decision-makers (members of the PBAC and its economic subcommittee),
including obtaining ethics approval. Finally, Section 3.5.8 describes data analysis
utilising a Mixed Logit (MXL) framework.

3.5.2 The decision problem and alternatives in each choice set

Participants were asked to imagine that they are advising the government on
which pharmaceutical they would prefer to be publicly funded in Australia, in the
context of a limited budget. Since the research relates to a tax-based healthcare system,
the questions were framed from a social perspective as defined by Dolan’s framework
[78]. The use of this perspective is consistent with other studies (based on a wide range
of methodologies) which have sought public preferences for priority-setting (Chapter 2).
Thus, the overall decision to be made in the DCE is “Which pharmaceutical would you
prefer to be funded by the government, from funds raised via public taxes?”

A number of options were considered for the framing and number of alternatives
to be presented in each choice set. DCE alternatives can be labelled or generic, a
constant comparator can be included, an opt out option (i.e. fund neither) can be
included, and any number of alternatives (two or more) can be presented [75, 77, 155].
One design option was to present the decision-makers with a two alternative set, where
the second alternative was a constant status quo (current treatment). This was
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appealing, since it presents a choice that is close to the true decision-making process
undertaken by the PBAC, who do not have to make a choice between pharmaceuticals,
but rather have to decide whether or not to recommend a new pharmaceutical for
funding, given the current treatment available. However, use of a constant comparator
in a two alternative choice set would require more sets to be presented to each
respondent (than when the two alternatives were not constant), in order for the same
amount of information to be gathered from the choices [156]. It was considered that the
limited number of respondents available in the decision-making cohort (and therefore an
inability to use a block design31 across respondents) made the use of a constant
comparator impractical. Therefore, to minimise the complexity of the task and to
maximise the statistical efficiency, it was considered that each choice set should present
two generic alternatives (pharmaceutical A and pharmaceutical B) to public and
decision-maker respondents.

One important further design option is the provision of an “opt-out” alternative.
This is particularly appealing for the decision-maker cohort, whose real decision would
allow them to fund neither of the new pharmaceuticals, and is consistent with a previous
study by Johnson & Backhouse [101]. By removing the forced choice (between
pharmaceutical A and pharmaceutical B) this approach would allow a more accurate
estimate of the model parameters, the probability of choosing an alternative based on
the attribute levels, and consequently of the PBAC’s WTP threshold32. This is because
a forced choice design estimates a model that is conditional on making a choice [157].
In effect, a conditional demand model assigns a zero probability to not making a choice.
If “neither” is a realistic option, a forced choice design (conditional model) may result
in biased parameter estimates and an overestimate of demand for the commodity being
valued [158]. An “opt out” option (unconditional demand model) allows the probability
of choosing “neither” to be non-zero, and thus provides a more accurate estimate of

31

In DCEs, block designs allow the splitting of the choice sets which the researcher desires to include in
the experiment across sub-groups of respondents; thus, minimising the number of choice sets presented to
each respondent [77].
32
It should be borne in mind that the proposed DCE is not consistent with welfare theory since it explores
an individual’s WTP from someone else’s and not their own income [141]. Nevertheless, it is a
reasonable approach to address the research questions since the PBAC are likely to be aware of the
budget or threshold constraints that they place on their own decision-making.
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model parameters and probability33. However, the inclusion of an opt-out choice carries
with it the danger of allowing respondents to avoid the decision, particularly if the
choice task is cognitively demanding. It should also be noted that an “opt-out”
alternative could be considered less desirable for the public, who are likely to be less
familiar with the task and may find the task more cognitively demanding than the
decision-makers.

Since this DCE aims to explore the extent to which decision-maker and public
preferences are consistent, it is desirable to keep the DCEs for the two cohorts as similar
as possible. Therefore, the initial design (which was used for the first pilot study; refer
to Section 3.5.7.4 for pilot study method and Appendix C for pilot study findings) did
not include an opt out option. However, following feedback from the first pilot study,
an opt out alternative “neither” was added34. This resulted in each choice set consisting
of three alternatives: pharmaceutical A, pharmaceutical B or “neither” (in which case,
the individuals would receive the current treatment).

3.5.3 Stage 1: Identification of attributes

The literature review identified nine criteria that have at least a moderate level of
evidence supporting their importance to either the public, decision-makers, or both for
resource allocation decisions (refer to Chapter 2 Section 2.3.2). Two of the criteria,
clinical effectiveness and severity of illness, need to be decomposed into survival and
QoL to address the research questions. To increase realism and to allow tangible gains
in survival to be represented, chance of success was also considered to be relevant as an
attribute, even though this has not been much explored in the literature35. It was

33

Note that if a forced choice is realistic in the market (i.e. there is no feasible “opt out” option), then the
probability of making no choice is in reality zero, and the conditional and unconditional demand model
are equivalent [157].
34
The reason for inclusion of a “neither” alternative was that pilot study respondents indicated that they
would have liked to have chosen “neither” for some choice sets, and this raised a concern of non-response
if a “neither” option was not provided (refer to Appendix C).
35
Very few pharmaceutical interventions give a benefit to all recipients, and many give only a relatively
small average gain in survival when an appropriate comparator is used and treatment success rates are
accounted for, regardless of whether they are used in acute or chronic situations. Therefore, it was
decided to follow Bryan and colleagues’ example [82], and include a “chance of success” attribute, even
though it is not central to the research questions.
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decided not to include distribution of gain as an attribute, since it does not address the
specific research questions and is difficult to describe in a DCE.

This resulted in the following ten attributes to be considered for inclusion in the
DCE:
•

Quality of life with current treatment.

•

Quality of life with the new pharmaceutical.

•

Expected survival with current treatment.

•

Expected survival with the new pharmaceutical.

•

Chance of success.

•

Age of recipients.

•

Number of recipients.

•

Incremental cost of the new pharmaceutical over current treatment.

•

Level of uncertainty (for decision-makers, not the public).

•

Intervention type.

There is variability in guidance regarding an acceptable number of attributes in a
DCE; although, it appears that a maximum of 6 attributes is generally considered
appropriate [74, 143]. The challenge, then, was to create a realistic and cognitively
manageable DCE, which addressed the research questions. There were several
considerations which guided a more specific choice of attributes.

Firstly, the intervention type is correlated with some of the other factors listed
(especially those related to QoL and survival), and could to a limited extent be inferred
using the levels of these other factors. For example, QoL enhancing interventions
would improve QoL but not survival, life-saving interventions would improve survival
and possibly also QoL, and palliative interventions would improve QoL but not survival
in a situation where it is likely that the initial survival before treatment would be short.
Therefore, intervention type was not included as a separate attribute.

Of the remaining attributes, four – QoL and expected survival with current
treatment, age, and number of recipients - are related to the population receiving the
pharmaceutical. Five attributes – QoL and expected survival with the new
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pharmaceutical, chance of success, incremental cost, and uncertainty - are related to the
pharmaceutical itself. As the context of PBAC decisions is whether or not to list a “new
pharmaceutical” on the PBS, and the PBAC comparator is “... the therapy that
prescribers would most replace with the proposed drug in practice …” (i.e. the “current
treatment”) [9], only the pharmaceutical-related attributes of any choice set presented
can realistically be allowed to vary; the population will not vary for any single choice
context. Therefore, levels of the population-based attributes were held constant in the
introductory text.

This minimised the cognitive demand placed on respondents (by minimising the
number of attributes varying between alternatives), and avoided the introduction of
missing attribute bias [143], but did not allow the impact of the constant attributes on
the decision to be explored, unless repeated DCEs were performed varying these
population characteristics. A full exploration of the impact of age and recipient
number on the decision would require many levels to be explored, and is beyond the
capabilities of this DCE. Further, such an exploration would not directly address the
research questions. However, an exploration of the impact of severity of illness (in
terms of expected survival and QoL) was important to the research questions.
Therefore, it was decided to administer DCEs for three scenarios for each respondent
group (public and decision-makers), where each scenario described a patient population
in terms of a different combination of expected survival and QoL with current
treatment. This sub-sampling avoided the problem of mutual dependence of QoL and
survival with current treatment on age and the level of the QoL and survival with the
new pharmaceutical, which would otherwise occur should all these criteria be included
as variables in the DCE profile [143]. From here after, these DCEs will be termed “subDCEs”, and the six planned “sub-DCEs” (three for each respondent group) are
summarised in Table 11.

73

Table 11: The six planned sub-DCEs
Respondent

Sub-DCE

Expected survival with

Expected QoL with

current treatment

current treatment

A

Short

Poor

B

Long

Poor

C

Long

Moderate

group
Public
Decision-makers
Public
Decision-makers
Public
Decision-makers

Designing the introductory text and attributes in this way meant that when a
choice set was presented, the choice alternatives could be conceptualised as “new
pharmaceuticals” with the introductory text describing the “current treatment”. This is
broadly consistent with the PBAC decision-making problem36. The review of the
literature and narrowing of the attributes to be varied in the DCE resulted in a total of
four attributes for the public study and five for the decision-maker study. A summary
of these attributes together with their analysis code, definition, and the DCE to which
they apply is given in Table 12.

36

The actual PBAC decision-making problem is whether or not to recommend a single pharmaceutical
for funding, with the incremental gains and costs relative to current treatment. A binary response DCE
design (i.e. would you fund a single described pharmaceutical? - yes/no) has been used to explore NICE
decision-making by others [105]. However, to use such a design here was undesirable since it does not
clearly present the opportunity cost to respondents, and therefore raises a concern that respondents
(particularly public respondents) may wish all pharmaceuticals to be funded, resulting in attribute trading
not being induced, and an overestimation of the utility associated with a pharmaceutical.
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Table 12: Proposed attributes for the sub-DCEs, their code for analysis and
definition
Attribute

Attribute code

Definition of attribute

Applicable
sub-DCEs

Chance of

SUCCESS

success

Proportion of treated patients in whom the new

All

pharmaceutical is successful (i.e. who receive the
health benefit).

Survival

SURVIVAL

Average survival, for those in whom the new

All

pharmaceutical is successful.
Quality of

QoL

life

Average health-related quality of life, for those in

All

whom the new pharmaceutical is successful. If
successfully treated, the recipient remains in this health
state for the duration of their survival.

Incremental

COST

cost

Average incremental cost of the new pharmaceutical

All

(over current treatment) to the government per
recipient, in current Australian dollar ($) value (totalled
for all years of treatment if applicable).

Uncertainty

UNCERTAINTY

Level of uncertainty in the chance of success resulting

Decision-

from the effectiveness data, defined as follows:

maker only

“Low” uncertainty means that the true chance of
success for the pharmaceutical is within ±5% of the
stated chance of success.
“High” uncertainty means that the true chance of
success for the pharmaceutical is within ±20% of the
stated chance of success (up to a maximum of a 100%
chance of success).

In the public study, each pharmaceutical was described using the four attributes
chance of success (SUCCESS), survival if successful (SURVIVAL), QoL if successful
(QoL), and incremental37 cost to the government per person treated (COST). For the
decision-maker study, a fifth attribute representing the level of uncertainty resulting
from the effectiveness data (UNCERTAINTY) was also included. An attribute
representing uncertainty was included for decision-makers but not the public for the
following reasons:

37

For the public study, the term “additional” was used rather than the more technical term “incremental”,
to enhance understanding.
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•

There is no information available in the literature to suggest that the public consider
the concept of uncertainty in the data to be important to the decision;

•

To explore any possible importance the public may attach to uncertainty, the
concept would have to be explained to the public and we would need to be sure the
public were able to understand the concept and interpret it in a consistent manner;

•

The concept of uncertainty is highly technical and difficult to define – even for
expert decision-makers who are familiar with the decision-making contexts and
processes. Any attempt to define such a concept to the public in a non-technical
manner would be challenging, particularly with no prior example or precedent to
follow;

•

It was judged that any attempt to define the concept of uncertainty to the public
would be likely to increase the cognitive burden associated with the task, and would
consequently involve a risk of reducing the response rate and/or internal validity of
the responses received; and

•

There is clear indication in the literature that “uncertainty” is likely to be important
to decision-makers (as discussed in Chapter 2, Section 2.3.2.3). To omit it from the
decision-maker DCE would be likely to reduce the realism of the task and to lead to
missing attribute bias.

3.5.4 Stage 2: Identification of levels

After the attributes used to describe the pharmaceuticals were identified, the next
stage involved assigning levels to each attribute. Considerations included whether
levels were presented qualitatively or quantitatively; and if quantitatively, whether
levels were described in absolute or relative terms [143].

Ryan has described three success factors when choosing the levels for each
attribute [154]:
•

The levels must be plausible to respondents;

•

The levels must be actionable to respondents; and,

•

The levels must be constructed so that respondents are willing to make trade-offs
between combinations of the attributes; if the level interval is too narrow or too
wide, the attribute can be dominated or dominating, and non-trading (seemingly
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dominant behaviour) can result, leading to insignificant or extreme estimated
coefficients respectively [143].

In addition to the attribute level range, the number of levels for each attribute
was considered. An attribute-effect bias has been identified; an increase in the number
of levels for an attribute, without changing the range, has been found to cause an
attribute to become relatively more significant [143, 159]. Attribute-effect bias can be
minimised by assigning the same number of levels to each attribute; however, this is
often neither desirable nor practical [143]. Ideally, attributes will have a minimum of
three levels, to allow conclusions regarding the size of a difference to be separated from
conclusions regarding any difference in the attribute levels. The inclusion of two levels
only allows the estimation of linear effects for that attribute [77]. However, it is
important to minimise the level number where possible, since increasing the number of
levels exponentially increases the number of possible profiles, and consequently the
complexity of the DCE.

For the current DCE, each attribute was described by a number of different
levels which varied between alternative pharmaceuticals. Levels for each attribute were
identified through the literature [82, 85, 88, 160] and expert opinion. The attributes and
levels for each of the three sub-DCEs, including the levels assigned to the “neither”
alternative, are summarised in Table 13.
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SUCCESS

SURVIVAL

QoL

COST

UNCERTAINTY

Chance of
success

Survival

Quality of
lifeb

Incremental
cost

Uncertainty

Continuous
in units of
$1,000
Effects
coded

Attribute
coding for
DCE
analysis
Continuous
in units of
1%
Continuous
in units of 1
year
Effects
coded

$1,000
$10,000
$100,000
High
Low

3 months
1 year
10 years
No pain/discomfort
(1.0)
Moderate
pain/discomfort
(0.80)
Extreme
pain/discomfort
(0.26)

60%
90%

Low

$0

Extreme
pain/discomfort
(0.26)

3 months

100%

Levels for sub-DCE A
Pharmaceuticals
“Neither”a
A, B

$1,000
$10,000
$100,000
High
Low

15 years
20 years
25 years
No pain/discomfort
(1.0)
Moderate
pain/discomfort
(0.80)
Extreme
pain/discomfort
(0.26)

60%
90%

Low

$0

Extreme
pain/discomfort
(0.26)

15 years

100%

Levels for sub-DCE B
Pharmaceuticals
“Neither” a
A, B

15 years
20 years
25 years
No pain/discomfort
and moderate
anxiety/depression
(0.85)
Moderate
pain/discomfort and
no
anxiety/depression
(0.80)
Moderate
pain/discomfort and
moderate
anxiety/depression
(0.73)
$1,000
$10,000
$100,000
High
Low

60%
90%
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Low

$0

Moderate
pain/discomfort
and moderate
anxiety/depression
(0.73)

15 years

100%

Levels for sub-DCE C
Pharmaceuticals
“Neither” a
A, B

Table footnotes:
a
These were the levels associated with current treatment in the introductory text to the sub-DCE, and assigned to the “neither” alternative.
b
Figure in brackets is the EQ-5D QALY weight [160] and will be presented in the decision-maker sub-DCEs only.

Attribute code

Attribute

Table 13: Attribute levels for each sub-DCE

The EQ-5D multiattribute utility instrument descriptors for the health dimension
“pain/discomfort” and “anxiety/depression” were used to describe the QoL levels [160,
161]. The levels for QoL were described qualitatively in the public instrument;
however, the QALY weight for each level was included with the qualitative description
for the decision-maker instrument38 [161]. The levels were described as a QALY
weight in addition to a qualitative health state description for the decision-makers but
not for the public, because:
•

It was judged that the public might have some difficulty in understanding the
concept of QoL being presented on a 0 to 1 scale;

•

No previous example was found in the literature of a DCE which has described QoL
in terms of both a qualitative health state descriptor and a QALY weight to the
public; thus, there was no precedent on which to base an attempt to do so. In fact,
two DCE-based studies which have described QoL to the public have used a
qualitative description in the DCE scenarios, but used an equivalent quantitative
QALY weight (taken from the EQ-5D instrument UK tariff [161]) to enter QoL into
the model for analysis [82, 88];

•

To include a QALY weight in the public instrument would require additional
explanation which would increase the length and be likely to increase the cognitive
burden associated with the task, and would consequently involve a risk of reducing
the response rate; and

•

Given the familiarity of decision-makers with the concept of QALY weights, there
were no similar concerns for decision-makers (in fact, it was anticipated that
decision-makers would expect such a weight to be provided); in addition, to omit
such a weight for decision-makers might be considered to be unrealistic, since they
would usually have this information available when making their decisions

As already mentioned, criteria considered likely to be important to the decision
but not included in the experiment (recipient age, number treated) were held constant (at
50 years, 5,000 respectively) in the introductory text to the DCE. The level of
SUCCESS (for both the public and decision-maker studies) and UNCERTAINTY (for
the decision-maker study) associated with current treatment was also held constant
38

EQ-5D tariff A1 was used to assign QALY weights to the health states. This is a tariff of means
developed in a UK population using the Time Trade-Off technique, where health states persist for a 10
year duration [160, 161].
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across all three sub-DCEs, at 100% and “low” respectively. Further, all respondents
were told the current treatment was associated with a negligible cost in all sub-DCEs.
Only the levels of SURVIVAL and QoL associated with current treatment varied
between sub-DCEs, with sub-DCE A being described as an expected survival of 3
months in extreme pain/discomfort; sub-DCE B an expected survival of 15 years in
extreme pain/discomfort; and sub-DCE C an expected survival of 15 years in moderate
pain/discomfort with moderate anxiety/depression. Respondents were told that if they
selected “neither” or if the individual receiving the treatment did not respond to the
treatment, then the individual would still be eligible for current treatment. Therefore,
the levels associated with current treatment in each sub-DCE were assigned to the
“neither” alternative for analysis (Table 13).

The levels for SUCCESS (60%, 90% for a new pharmaceutical; 100% for
“neither”) and COST ($1,000, $10,000, $100,000 for a new pharmaceutical; negligible
coded as $0 for “neither”) were the same in all sub-DCEs. The levels for
UNCERTAINTY (low, high for a new pharmaceutical; low for “neither”) were also the
same for all sub-DCEs in the decision-maker study. The levels for SURVIVAL and
QoL differed across sub-DCEs. In sub-DCE A (3 month survival in extreme
pain/discomfort with current treatment, and coded as such for the alternative “neither”),
the levels varied between 3 months, 1 year and 10 years for SURVIVAL and extreme,
moderate and no pain/discomfort for QoL. For sub-DCE B (15 year survival in extreme
pain/discomfort with current treatment, and coded as such for the alternative “neither”),
the levels for SURVIVAL varied between 15, 20 and 25 years; whilst, the levels for
QoL were as for sub-DCE A. For sub-DCE C (15 year survival in moderate
pain/discomfort and moderate anxiety/depression with current treatment, and coded as
such for the alternative “neither”), the levels of SURVIVAL were as for sub-DCE B;
whilst, the levels for QoL varied between moderate pain/discomfort with moderate
anxiety/depression, moderate pain/discomfort with no anxiety/depression, and no
pain/discomfort with moderate anxiety/depression. By including the level of initial
survival and QoL associated with current treatment as one of the levels for SURVIVAL
and QoL in each of the sub-DCEs, it was possible for the new pharmaceutical to be
associated with either a survival gain, a QoL gain, both or neither.
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Little guidance is available from other studies on what level of uncertainty might
be important to the decision. Two previous studies quantifying uncertainty have
defined it in terms of the confidence interval around the ICER [101, 102]; however,
these studies used the ICER as an attribute in their experiment, and such a definition
was not possible in the current study. One previous stated preference study by
Tappenden and colleagues of NICE appraisal committee members used levels of “high”
and “low” but did not define these levels [105]. Not defining these levels may have
induced trading, since respondents would have assigned their own subjective meaning
of “uncertainty” (and therefore they would have assigned what to them was a “relevant”
difference between the two levels) to the experiment. However, as the meaning may
differ between respondents and is not defined, generalisation of the findings is difficult.
Therefore, in the decision-maker DCE, UNCERTAINTY was assigned levels of “low”
and “high”, and these were defined at the start of the decision-maker DCE as the level
of uncertainty around the true chance of success (Table 12).

For parsimony, Table 13 includes a description of the attribute coding for each
attribute. This is further discussed (and the effects codes are defined) in Section 3.5.8.2.

3.5.5 A priori expectations regarding attributes and levels

A number of a priori predictions can be made regarding the likely findings of
the DCE, and these can be used after analysis to draw conclusions regarding the validity
of the instrument. It is expected that both the public and decision-makers will prefer
higher levels of SUCCESS, SURVIVAL, and QoL to lower levels [82, 85, 88, 97, 98].
It is anticipated that both the public and decision-makers will prefer lower levels of
COST to higher ones, but intuition suggests that given the payment vehicle, there may
be a trend for the public (but not decision-makers) to ignore the cost attribute. It is
expected that decision-makers will prefer a low level of UNCERTAINTY to a high
level [101, 102]. It is also anticipated that there may be differences in the relative
importance of each attribute between the three sub-DCEs, which represent different
‘severity of illness’ states, for both cohorts [83, 91, 100, 162]. Respondents may place a
greater importance on SURVIVAL when survival without treatment is poor (i.e. in sub-
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DCEs A than in B or C), and likewise on QoL in sub-DCEs A and B than in C, relative
to the other attributes.

3.5.6 Stage 3: Choice of profiles

Careful consideration must be given to the selection of profiles to present to
respondents and how to combine the chosen profiles into choice sets. Bunch and
colleagues have identified four objectives when designing a DCE [163]:
1. Minimise the practical difficulty of obtaining the design.
2. Minimise cognitive difficulties for survey respondents. This includes minimising
the number of choice sets, the number of alternatives per choice set, and the number
of attribute trade-offs required for each choice. It also requires consideration of the
realism of the choices presented to respondents.
3. Maximise capability of estimating/testing a variety of model functional forms. This
requires consideration of the model form (e.g. additive), and the effect types that are
to be measured [163].
4. Maximise the “statistical efficiency” of parameter estimates obtained from the
design.
Frequently a trade-off is required between these conflicting objectives [163]. Even so,
all should be considered when proposing a design for the DCE.

3.5.6.1 A fractional-factorial additive main-effects design
For a DCE with k attributes each with l levels, there are lk possible profiles,
which can be constructed into choice sets with j options, to give a full factorial design of
lkj possible choice sets [157, 164]. Therefore, for the current DCE which has two choice
alternatives (plus a constant “opt out” alternative of “neither” representing current
treatment) a full factorial design would require the following to be presented to
respondents for each of the three sub-DCEs:
•

33 x 22 (= 108) profiles to be presented to decision-maker respondents, in 1082
(=11,664) choice sets; and
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•

33 x 2 (= 54) profiles to be presented to public respondents, in 542 (=2,916) choice
sets;

This is not feasible because such a large number of choice profiles would be cognitively
fatiguing and a response to such a number of choice sets would be unachievable from
any single individual [147]; therefore, a fractional factorial design was chosen.

In addition to main effects, it is possible to design a DCE to measure interaction
effects. Main effects refer to the utility of each level of each attribute. Each main effect
measures the utility of that level, holding all else constant [165]. Interaction effects
occur when the combined effect of two (or more) attributes is different from (i.e. more
or less than) the sum of their two (or more) main effect utilities [165]. For the current
study, a main effects design was used for the following reasons:
1. Although it was anticipated that interaction effects exist in the design,39 evidence
outside health economics suggests that main effects explain over 80% of the
preference structure [74, 120].
2. Including interaction effects would increase the minimum number of profiles and
consequently choice sets required in the design [157].

As is commonplace [77], it was assumed that the main effects measured were
additive; that is, the overall utility associated with the described pharmaceutical is
described by summing the main effects of each attribute level describing the
pharmaceutical40.

3.5.6.2 Creating a statistically efficient design
Huber and Zwerina have identified four properties that characterize statistically
efficient choice designs: level balance, orthogonality, minimal overlap, and utility
balance [166]. These four properties are usually in competition with each other, and an
improvement in one property often occurs at the detriment of another. In addition,
although these properties promote the statistical efficiency of a design, they may do so
39

It is anticipated that interaction effects exist in the design due to the emotive nature of the context.
Further, for the decision-maker cohort, a complex interaction may exist between the attributes SUCCESS,
SURVIVAL, QoL, and COST, since these attributes can be used in combination to estimate an ICER for
the new pharmaceutical.
40
Exploration of alternative functional forms for models is an area of growing research [77].
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at the expense of increasing the cognitive burden on the respondent, and this in turn can
reduce the efficiency of the design in terms of the number and validity of responses
received.

For the current DCE, it was considered appropriate to aim towards an
orthogonal, level balanced, minimal overlap design, but not one that formally
incorporates utility balance. The inclusion of utility balance requires prior knowledge
of the expected parameters for the regression model. This could be obtained from the
pilot studies; however, any estimate may be inaccurate, since the characteristics of the
convenience sample of the pilot study may mean their preferences differ to those of the
main study cohort. Further, utility balance makes the DCE more challenging for
respondents and may increase the random variability of responses [164].

A number of design techniques are available to guide the choice of profiles and
their arrangement into sets [165]. However, it should be noted that the literature on the
statistical design of DCEs largely relates to Multinomial Logit (MNL) models. There is
little information on the design of Mixed Logit (MXL) models and whether efficient
designs for MNL are also efficient for MXL, particularly when prior knowledge of
parameters is not available [155, 167]. Further research is needed in this area. For the
purposes of the current research (which uses a MXL analysis – refer to Section 3.5.8), it
was assumed that a statistically efficient design for MNL would also be efficient for
MXL. The cyclic design technique developed by Bunch and colleagues was chosen as
the most appropriate design technique for this study [163]. It has been shown to be an
efficient way of designing choice sets for main effects MNL models with generic
alternatives [156, 163, 165, 168]. This technique was used to assign the levels to
pharmaceutical A and pharmaceutical B for each choice set. The “neither” alternative
was assigned the constant levels associated with the current treatment41.
41

For the purposes of experimental design, the inclusion of a “neither” alternative, representing a constant
comparator status quo option, should ideally have been considered prior to experimental design. In this
situation, the optimal design is one in which all the treatment combinations (including the constant
comparator) form an OMEP [155]. However, reconsidering the design at the stage a “neither” option was
added (after the pilot study) would require re-piloting of the instrument and resources were limited to do
so. Further, the literature is relatively sparse on the design of DCEs including a constant comparator. We
do not know how much more efficient an “optimal” design is, the optimisation of the efficiency of the
design may have limited impact in practice. It was therefore decided to keep the original design (with
the addition of a third “neither” alternative). The results of the studies (Chapters 4 and 5), particularly
those of the public study, suggest that any design inefficiency was not an issue in practice (due to the
statistical significance of the parameter estimates).
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Consistent with cyclic design, the first alternative in each choice set was
obtained from an orthogonal main effects plan (OMEP), developed using OrthoplanTM
in SPSS [169]. For the purposes of developing the OMEP, the levels to be used for
each attribute were coded 0,1 (for two level attributes) and 0,1,2 (for three level
attributes). An attempt was made to ensure the OMEP was as near to level balanced as
possible, by trialling three different random seeds. The second alternative in each set
was developed manually from the OMEP using the cyclic design technique. This was
achieved by allocating each of the alternatives in the original orthogonal design to a
different choice set, and then cyclically constructing the second alternative in each set
by taking the next highest level for each attribute. If the highest level for an attribute
had been used in the first alternative, the attribute level switched back to its lowest level
in the second alternative [156]. For example, if a DCE has four attributes, the first three
with 3 levels and fourth with 2 levels, an initial alternative described by levels ‘0021’
would be paired with a second alternative ‘1100’. The new alterative array created
using the cyclic design has the same degree of orthogonality and level balance as the
original OMEP. In addition, the alternatives in each set have minimal overlap. Hence,
cyclic design satisfies the principles of an optimal design for a choice experiment, with
the exception of utility balance [156]. Further, as a manual technique, it requires
minimal resources and maintains the researcher’s control over design. Finally, the
number of choice sets that must be presented to each respondent is minimised with
cyclic design, as compared to some alternative techniques such as the LMA approach42
[163, 165, 168].

This cyclic design process was repeated six times; once for each of the six subDCEs. The resulting choice sets (nine for each of the public sub-DCEs and sixteen for
each of the decision-maker sub-DCEs) are presented in design code in Appendix B. For
each of the six sub-DCEs, the efficiency of the design was confirmed by entering the
design code for each group of paired alternatives (as shown in Appendix B) into
Discrete Choice Experiment design software available on the University of Technology,
42

The LMA approach involves producing an OMEP which treats the attributes for each alternative in the
experiment as separate attributes in the OMEP design [168]. For example, if an experiment involves 2
choice alternatives each described using 5 attributes with 4 levels, the LMA approach would design an
OMEP based on 10 attributes described using 4 levels, resulting in the need to present 64 choice sets
[168]. In comparison, the cyclic design technique would use an OMEP based on 5 attributes described
using 4 levels, resulting in the need to present 16 choice sets [168].
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Sydney website [170]. This calculated the D-efficiency43 for each of the three public
sub-DCEs to be 100% and the D-efficiency of each of the three decision-maker subDCEs to be 97.2%. Thus, the cyclic designs were confirmed to be optimal (public subDCEs) or near optimal (decision-maker sub-DCEs) and were judged to have an
acceptable level of statistical efficiency [155].

As an example, the introductory text and an example choice question from subDCE A for the public study are shown in Box 7 and Box 8 respectively.

Box 7: Introductory text for sub-DCE A, public instrument

Two new prescription medications have been developed. They are suitable for use in a
group of 5,000 adults per year who all have the same medical condition. The average
age of the adults is 50 years. With current treatment, which is effective in all adults, the
adults will on average live for another 3 months with extreme pain/discomfort. The
two new medications vary in terms of the chance that the treatment will be successful,
and the average length of life and quality of life the adults will have after successful
treatment. The average additional cost to the government per person treated also varies,
and this cost applies regardless of whether or not treatment was successful.

The government has a limited budget and only one of the medications can be funded
from money raised via public taxes. Each person will receive the chosen medication;
that is, either medication A or medication B. If neither medication is funded, or if the
new medication is unsuccessful, the adults will still be able to receive the current
treatment, which you can assume to have no additional costs.
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The D-efficiency of a design is a commonly used measure of the statistical efficiency of a design,
relative to an optimal design [155, 156]. A D-optimal design is one which minimises the value of the
determinant of the variance-covariance matrix for the design [155, 156]. Further details, including a
formula for calculating the D-efficiency of a design, can be found in Burgess and colleagues 2006 [155],
Street and Burgess 2007 [171] or Carlsson and Martinsson 2003 [156].
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Box 8: Example choice question from sub-DCE A, public instrument
Medication A
90%

Medication B
Chance of success

1 year

Survival

No pain/discomfort
$100,000

Quality of life
Additional Cost

60%
10 years
Extreme pain/discomfort
$10,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A

Neither

Medication B

Cyclic design does not allow for the prohibition of undesirable combinations of
attribute levels or unrealistic profiles. In 3 choice sets in each of the public sub-DCEs,
and in 5 choice sets in each of the decision-maker sub-DCEs , one option was
“dominated” by an alternative option(s). Consistent with the axiom of non-satiation
[172], an option was held to be dominated if the alternative option(s) (i.e. the alternative
pharmaceutical, current treatment, or both) was considered better on at least some of the
attributes, and at least as good on all other attributes, according to a priori expectations.
Higher levels of SUCCESS, SURVIVAL and QoL and lower levels of COST and
UNCERTAINTY were expected to be preferred. The “dominated” choice sets are
highlighted in the designs in Appendix B. “Dominated” choice sets were retained to
maintain the orthogonality of the design.

For public respondents, the design resulted in a total of 27 choice sets (i.e. 9 for
each sub-DCE). Previous research has shown that respondents can complete this
number of choice tasks [147, 173]. For decision-makers, the required number of choice
sets was large (i.e. a total of 48 choice sets, 16 for each sub-DCE). However, decisionmakers are likely to be more familiar with the decision context, and may find the task
less fatiguing. The pilot studies indicated that respondents were able to respond to this
number of choice sets (Appendix C).
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3.5.7 Stage 4: Establishing preferences (data collection)

In addition to considerations specific to the design of a DCE, more general
survey design principles were considered [75]. These included approaches to reduce
survey error, sample selection and recruitment, and survey administration. This is the
focus of stage four.

Dillman proposes a set of procedures for conducting self-administered
questionnaires that produce high quality information and good response rates (as high as
70%) [174]. In Tailored Design [174], Dillman updates the ‘one size fits all’ approach
of his original Total Design Method, first developed in 1978, to allow for changes in
technology and survey modes, with an emphasis on individualising the survey design to
the situation. Tailored Design applies the principles of social exchange theory to the
design of self-administered questionnaires; namely, it looks for ways of providing the
participant with rewards, reducing their costs, and establishing trust. In doing so, it
seeks to reduce survey error; thereby, improving the response to the survey and quality
of the data.

There are four types of survey error: sampling error, coverage error,
measurement error, and non-response error [174]. These are described in Box 9.
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Box 9: Four sources of survey error, from Dillman (2000)
Sampling error: The result of collecting data from only a subset, rather than
all, of the members of the sample frame.
Coverage error: The result of not allowing all units in the survey population
to have a known, nonzero chance of being included in the sample.
Measurement error: The result of poor question wording or questions being
presented in such a way that inaccurate or uninterpretable answers are
obtained.
Nonresponse error: The result of people who respond to a survey being
different from sampled individuals who did not respond, in a way relevant to
the study.
Taken from Dillman (2000) [174].

In the context of the current study, sampling error is reduced by increasing the
sample size, and implementing strategies to maximise overall response rates. Coverage
error is likely to be minimal in a mail survey, but was the main reason for not
undertaking an internet survey (refer to Section 3.5.7.1). Measurement error was
minimised by careful design and wording of the questionnaire, and pilot testing (Section
3.5.7.4). Non-response error is perhaps the biggest risk, and is likely to be positively
correlated with the complexity and length of the questionnaire.

3.5.7.1 Mode of administration
DCE surveys have typically been self-administered via postal questionnaires
[68]; although, they have been administered by interview [82] and are increasingly
being administered electronically [74, 82, 88]. Interviewer based administration is
generally accepted as the best approach, and appears to achieve the best response rates;
however, it is costly in terms of both budget and time [74]. Internet surveys have a
number of advantages over mail surveys; namely that they can survey large numbers at
a small marginal cost, allow speedy data collection, enable the inclusion of pictorial
information and prompts, and can be interactive or adaptive [74, 175]. However, as
already mentioned, the main reason for not using an internet survey is that the sampling
frame was unlikely to be representative of the general Australian population, leading to
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coverage error. In particular older adults, lower socio-economic groups, people living
in rural and remote areas, and possibly females were likely to be under-represented,
since they are less likely to have internet access than their counterparts [176]. There is
little evidence in the literature to suggest which if any of these alternative administration
modes may impact on model parameters [74]. Therefore, it was decided to utilise a
self-administered postal questionnaire.

3.5.7.2 Maximising response rates
Dillman suggests five elements are needed to achieve high response rates in selfadministered, mailed questionnaires; these are summarised in Box 10 [174].

Box 10: Five elements for achieving high response rates in self-administered
mailed surveys, as recommended by Dillman’s Tailored Design Method (2000)
Element 1:

Respondent-friendly questionnaire

Element 2:

Multiple, carefully timed contacts (up to five) with the
questionnaire recipient (using changing stimuli)

Element 3:

Inclusion of stamped addressed envelopes (using real stamps)

Element 4:

Personalization of correspondence

Element 5:

Token financial incentives

Recommended by Dillman’s Tailored Design Method (2000) [174].

The first element, related to questionnaire design, has modest impact on
response; however, it is important in reducing non-response error. The other four
elements relate to implementation and in combination have a greater impact on response
rate. In particular, Dillman identifies multiple contacts (which can add 20-40% to
response rates) and to a lesser extent financial incentives, as having the greatest impact
on response. Whilst these five elements should form the basis of a survey method,
Dillman emphasises that they should be refined to the specific circumstances of each
survey. In the current study, budget limitations (and ethical concerns regarding
coercion) precluded the use of five contacts. However, one reminder was planned for

90

each study (although, this didn’t eventuate for the public study: refer to Section 3.5.7.5).
Secondly, for the public study, correspondence was addressed to “The resident”, rather
than to a named person, in an attempt to reduce mailed surveys that were “returned to
sender” (given that potential participants were identified using the white pages – see
Section 3.5.7.5). Finally, the public study included a prize draw as a small incentive to
participate (Section 3.5.7.5).

3.5.7.3 Ethical approval
Ethical approval to undertake the research studies was obtained from the Griffith
University Human Research Ethics Committee on 6th November 2006 (Reference
Number MED/25/06/HREC). The research was conducted according to the approved
protocol. To minimise any risks related to political sensitivity, approval to undertake
the decision-maker study was also sought (and received) from the chairperson of the
PBAC.

3.5.7.4 Pilot studies
Pilot studies were considered necessary to test the attribute and level choice, and
questionnaire framing. A public version of the original DCE questionnaire (i.e. forced
choice, with no “neither” option) was administered face-to-face to an adult convenience
sample (n=15) in Australia in 2006. A convenience sample was used as this study was
exploratory in nature, and resource constraints restricted the number that could be
recruited. A $10 gift was offered as an incentive for participation. On completion, the
researcher asked the participants pre-determined questions regarding comprehension,
ease of completion, and missing attributes or levels. To widen the participant
demographic (particularly in terms of age), further testing of the instrument was carried
out using an extended sample referred to the researcher (n=4). These participants were
not timed or asked the pre-determined questions, and did not receive an incentive for
participation. Since there were only two generic response categories (i.e.
pharmaceutical A or pharmaceutical B), the IID assumption was not a concern (refer to
Section 3.5.8.1 for an explanation of this assumption), and the data were analysed using
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a multinomial logit (MNL) model (described in Section 3.5.8.1). The analysis and
findings of this pilot study are presented in Appendix C.

Following the initial pilot study, the public instrument was amended based on
several findings of the pilot study (detailed in Appendix C). Most notably, a third
alternative “neither” was included. The new version of the public instrument was
further tested in an adult sample at one university campus in 2007. The findings are
presented in Appendix C. No further amendments were made to the public instrument.

The decision-maker instrument was amended to be consistent with the findings
of the public pilot studies (described in Appendix C). In particular, a third alternative
“neither” was included. The surveys were distributed by email to Directors of
Pharmacy and other pharmacy staff within Queensland Health (n=55) in 2007, by the
Medicines and Pharmacy Services Unit of Queensland Health. Individuals were asked
to return the completed survey to Griffith University by email or mail. A section for
general comments was included at the end of the survey. One reminder email was sent
after three weeks. The findings are presented in Appendix C. No further amendments
were made to the decision-maker instrument as a result of this pilot study.

3.5.7.5 Sample selection and recruitment – public study
The power of a sample survey is its ability to estimate closely the distribution of
a characteristic in a population by obtaining information from relatively few elements of
that population [174]. Careful selection of the study sample reduces sampling error (by
increasing the size of the sample), and reduces coverage error (by using strategies
intended to select a representative, unbiased sample). This is highly relevant for the
public DCE, where we wish to estimate the average preferences of the Australian
population based on the preferences of a sample who are representative on a number of
demographic and socioeconomic indicators. This section describes sample selection
and recruitment for the public DCE.
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Sample frame

Ideally, every unit of the survey population will be included once (and only
once) in the sample frame; if this is not the case, then coverage error will occur [174].
However, there are few if any lists available that make it possible to avoid significant
coverage error in most household surveys undertaken to represent the general public
[174]. It was decided to use listings in the Telstra Australian residential white pages
telephone directory as a sample frame, since a third party marketing company had
electronic access to that database. Using this sample frame will introduce some
coverage error, since (i) it surveys individual adults based on a household unit; (ii) the
person most likely to answer the survey will be the householder; (iii) not every
household has a telephone; (iv) some households have a ‘silent’ listing; and (v) some
households may have more than one listing. The result may be a bias in the age, gender
or socioeconomic status of respondents. However, pragmatically, the white pages were
considered to present the best available sample frame.

Sample size

There were two considerations for sample size: whether the sample is likely to
be representative of the survey population in terms of characteristics of interest (e.g.
socio-demographic variables), and whether sufficient observations would be collected to
give precise parameter estimates in the regression analysis.
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In terms of the extent to which the sample is likely to be representative,
sampling error occurs because the characteristic of interest is not collected from every
member of the population. Sample error is highly dependent on sample size, which in
turn was limited by the research budget. Sample error can be estimated with precision
using published tables, via website calculators44, or using the following formula (which
assumes there are only two response categories) [174]:

[1]

Ns =

(Np)(P)(1-P)
(Np-1)(B/C)2 + (P)(1-P)

Where:
Ns

= completed sample size needed for desired level of precision

Np

= size of population (i.e. of sample frame)

P

= proportion of population expected to choose one of the two response

categories
B

= acceptable amount of sampling error; 0.3 = ±3% of the true population value

C

= Z statistic associated with the confidence level; 1.96 corresponds to the 95%

level

Using the equation above, for the public study, taking the worst case scenario for
any response (P=0.5), and estimating Np as 7 million45, for a ±5% sampling error at a
95% confidence level, Ns is equal to 384. Therefore, a completed sample size of 384 is
required if we are willing to accept a maximum sampling error of ±5% in any
population characteristic (assuming no coverage error). A completed sample size of
300 gives a 5.66% margin of error in the characteristic of interest, and of 400 gives a
4.9% margin of error. Previous DCE studies have reported response rates ranging from
18% to 88% [68]. Therefore, it was considered reasonable to anticipate a response rate
of 30-40%; and a sample size of 1,000 was chosen.

44

See for example the American Research Group, Inc at
http://www.americanresearchgroup.com/moe.html or Vassar College, New York
http://faculty.vassar.edu/lowry/polls/calcs.html; accessed 20 Dec 2006.
45
Based on 7,072,202 occupied private dwellings in Australia [177]. The exact sample frame size for the
white pages was not available, but for large numbers of Np, Ns tends towards a constant [174].
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In terms of the precision of parameter estimates, previous research in the health
field suggests 20-30 respondents can provide precise parameter estimates [77].

Sample selection from the sample frame

To avoid a systematic bias in the sample, and therefore coverage error, it was
desirable to select the sample randomly from the sample frame. However, the sample
frame list was held by a third party, and for ethical reasons the researcher was unable to
access the database. One way to achieve a simple random sample is by using a
computer program to number and randomly select from the database; however, the third
party was unable to do this. Nevertheless, they were able to approximate a random
process by identifying records containing a particular letter and/or number in the name
and/or address, until the required number of potential participants (1,000) was obtained.

A summary of the survey population, sample frame and sample to be used for
the public DCE study is given in Table 14.

Table 14: Population and sample to be used in the public DCE study

Survey population

Sample frame

Sample

Completed sample

Definition (Dillman [174])
All units (individuals,
households, organisations)
to which one desires to
generalise the survey
results.
List from which a sample is
to be drawn in order to
represent the survey
population.
All units of the population
that are drawn for inclusion
in the survey.
All units that return
completed questionnaires.

Public DCE study
Adults ( 18 years) resident in
Australia.

Any adult resident with a
residential listing in the most
recent electronic version of the
Australian white pages.
1,000 adult residents identified
from the sample frame by a
technique that approximates
randomisation.
30-40% response rate would
give n=300-400.
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Recruitment strategy

The DCE instrument was self-administered as a postal survey. An independent
marketing company mailed the questionnaire to “The resident” at a quasi-random
sample of 1,000 Australian households in March, 2007. The addresses were identified
by that company from an electronic copy of the Australian white pages telephone
directory. Entry into a prize draw for a one in fifty chance of winning a $100 gift
voucher was offered as an incentive for participation.

To maximise response, a reminder survey was originally planned 3 weeks after
the initial mail out. However, following a possible ethical concern regarding the
recruitment methods46, no reminders were sent.

3.5.7.6 Sample selection and recruitment – decision-maker study
For the decision-maker DCE, it was possible to survey the full population of
interest; therefore, the selection of a sample was not applicable. To maximise the
number of potential participants, it was decided to include current and past members of
both the PBAC and its Economics Subcommittee (ESC).

Recruitment strategy
The DCE instrument was self-administered as a postal survey. The
questionnaire was distributed to current PBAC and ESC members (n=28) in 2007 by the
Pharmaceutical Evaluation Section (PES) of the DoHA (on behalf of the researcher).
Past members (since January 2000) of the PBAC or ESC were identified by the

46
During the data collection phase of the public study, the researcher received an email complaint from a
member of the public who received a questionnaire. Although the complainant did not fully clarify their
concerns, it appeared their concern related to privacy issues and how their contact details were obtained
by the third party marketing/research company. This was despite the mail out being addressed to “The
resident” at the address concerned. Unfortunately, the complaint was received just before the reminder
questionnaires were due to be sent. After taking advice from the Manager of the ethics committee, it was
decided not to go ahead with the reminder mail out, to avoid aggravating the situation or possibly
compounding any ethical issue. No formal complaint was received by the ethics committee.
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researcher using an internet search including a search of DoHA media releases. These
individuals (n=9) were invited to participate directly by the researcher47.

Both current and past members received one reminder, by email where an email
address was available, or by mail otherwise. The reminder was sent 3 weeks following
the initial invite. For ethical reasons, the reminder was sent to all current members,
regardless of response status, so that the PES remained unaware of who had responded.
Completed questionnaires were returned directly to the researcher. No incentive was
offered for participation by decision-makers.

3.5.7.7 Inclusion criteria
To be eligible, participants were required to:
1. Be

18 years of age, and

2. Be able to give informed consent and complete the questionnaire themselves.

In addition, participants in the decision-maker study were required to:
3. Be a current or past (since January 2000) member of the PBAC or ESC.

3.5.7.8 Collection of supporting information
In addition to the choice experiment, supporting information was collected from
respondents to aid interpretation and judge the representativeness of the population.
The public respondents were asked some questions to indicate their socio-demographic
status, to allow for a comparison between respondent characteristics and those of the
general Australian population. Since the EQ-5D was used to describe QoL in the DCE,
it was included to collect information on the current health status of participants. The
standard background questions included in the EQ-5D were amended and expanded to
suit the context explored here.

47

For the purposes of this research, it was necessary to assume that all past members of the PBAC from
January 2000 onwards had been identified. The possibility of obtaining a list of past members was
investigated, but this raised ethical concerns related to privacy issues associated with obtaining the
identity and contact details of individuals without their consent. Therefore, it was necessary to rely on
public sources of past membership.
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Due to concerns that the collection of socio-demographic variables might allow
individual members of the decision-maker sample to be identified, these questions were
not included in the decision-maker instrument. The decision-makers were only asked
two questions in support of the DCE; one to identify their current or past membership of
the PBAC and ESC, and one to enquire whether they calculated the ICER prior to
responding to the choice questions (since, they were not given this information
directly).

3.5.7.9 Questionnaire versions
For the public study, three questionnaire versions were used. Each version
rotated the order of the sub-DCEs in the instrument, to reduce the risk of introducing an
ordering bias [178, 179]. Version 1 presented sub-DCE A, B then C. Version 2
presented sub-DCE B, C then A. Version 3 presented sub-DCE C, A then B. For the
first sub-DCE in each version, a choice set where one of the pharmaceuticals was
“dominated” by the alternative pharmaceutical was placed as the first question48. The
versions were identical in all other respects. Given the small number of decision-maker
respondents, the order of sub-DCEs was not rotated for decision-makers; and all
decision-makers received a version presenting sub-DCE A, B and then C. Sample
questionnaires for the final public instrument (version 1) and decision-maker instrument
are provided in Appendix D and Appendix E respectively.

48

This was to provide a question that was expected to be less challenging as the first choice set, to enable
respondents to become familiar with the task.
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3.5.8 Stage 5: Data analysis

3.5.8.1 The Mixed Logit Model (MXL)

To date, the dominant models used to analyse discrete choice data have been the
multinomial logit (MNL) model and its nested variants [157, 180]. The MNL choice
model describes the probability P that individual i chooses alternative j from a choice
set of J alternatives. P is dependent on a set of K variables (Xij), and can be specified
with a single parameter vector, , as [75, 143, 157, 181, 182]:

[2]

Pij / J =

exp(β ' X ij )
J

∑ exp(β ' X
q =1

iq

)

However, the MNL model is restrictive [157]. In particular, it assumes the
random, individual specific unobserved utility (error) terms to be independently
distributed, each with an extreme value type 1 distribution (EV1): this is well known in
the literature as the IID assumption [143, 157, 182]. It carries an associated behavioural
implication, known as independence from irrelevant alternatives (IIA); in practice, this
means that all pairs of alternatives are equally similar or dissimilar [157]. It is possible
(perhaps probable) that there are unobserved factors associated with the alternative
“neither” that may be important to the decision which are not equally associated with
the two new pharmaceuticals “A” and “B”; if so, this would lead to a violation of the
IID assumption.
Because of this potential violation, a less restrictive mixed logit (MXL) model
was used for analysis. The flexibility of MXL and its ability to provide insights into
and accommodate for preference heterogeneity, along with the increased computational
power available for estimation, have resulted in it gaining popularity in applications
[182]. The MXL model has been used previously in a healthcare setting [181, 183185]. A full explanation of the MXL model and derivation of the associated open-form
probability function is presented elsewhere [157, 182]. Only the points that are
pertinent to the analysis and interpretation of the data from this study are highlighted
here. In the MXL model, each ’ is treated as a random parameter and is permitted to
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vary across the sampled individuals [157]. This contrasts with the MNL model, in
which the ’ are fixed (non-random) parameters, and as such are not allowed to vary
across individuals [157]. Thus, for the MXL model, for any one variable, the vector of
individual specific parameters (previously denoted ’ for the MNL model) is now
denoted i’, and for any variable k in the model [181, 182]:
[3]
Here,
k

ik

k

=

k

+

k

ik,

k=1, …, K

represents the sample mean preference weight for each attribute k, and

is the standard deviation of the preference weights ( ik) across the sampled

individuals (i.e. around the mean

k)

[182]. The

ik

represent the unobserved

individual-specific heterogeneity in the preference weights [181, 182]. For the current
analysis, the

ik are

assumed to follow a normal distribution with mean zero and

standard deviation one, independent of each other [181, 182]. Even though the

ik

are

assumed to be independent, the use of generic attributes which appear in the utility
specification for all alternatives induces correlation across alternatives [181]; thus, the
IID assumption is not applicable. Since this specification allows

ik

to vary over

individuals, but not over choice situations, error correlation was introduced across each
group of nine choice set responses (for the public study) or sixteen choice set responses
(for the decision-maker study) using a random effects specification to account for the
multiple choice responses from each respondent [181, 182].

3.5.8.2 Model estimation
Models were estimated using NLOGIT 4.0 [186]. All attributes except QoL and
UNCERTAINTY (for decision-makers) were coded as continuous variables, in units of
1% for SUCCESS, 1 year for SURVIVAL and $1,000 for COST. The models assumed
linear main effects for each of these attributes [157]. The QoL and UNCERTAINTY
attributes were effects coded. Effects coding was used since it permits computation of
effect size for each attribute level including the omitted level [157, 187]. The effects
coding of the QoL and UNCERTAINTY variables, is summarised in Table 15 and
Table 16.
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Table 15: Effects coding for the QoL variables (QoLE1, QoLE2)
QoL level in:
Sub-DCE A
No
pain/discomfort
Moderate
pain/discomfort
Extreme
pain/discomfort
(BASELINE)

Sub-DCE B
No
pain/discomfort
Moderate
pain/discomfort
Extreme
pain/discomfort
(BASELINE)

Sub-DCE C
No pain/discomfort and
moderate anxiety/depression
Moderate pain/discomfort and
no anxiety/depression
Moderate pain/discomfort and
moderate anxiety/depression
(BASELINE)

Effects coding for:
QoLE1
QoLE2
1

0

0

1

-1

-1

Table 16: Effects coding for the uncertainty variable (UNCERTAINTY)
UNCERTAINTY level in sub-DCEs A, B, C

Effects coding for: UNCERTAINTY

High
Low
(BASELINE)

1
-1

The three level QoL attribute was effects coded with the worst level coded as the
omitted level for each sub-DCE [157]. The variable QoLE1 was associated with the
best level for QoL, and QoLE2 was associated with the middle level. For the decisionmaker study, the two level UNCERTAINTY attribute was effects coded with the best
level (“low”) as the omitted level for each sub-DCE. Thus, the variable
UNCERTAINTY was associated with the worst level (“high”). It was a priori expected
that the estimated coefficients for SUCCESS, SURVIVAL, and QoLE1 would be
positive, whilst the coefficient for COST and UNCERTAINTY would be negative, and
that the value of the estimated coefficient for QoLE1 would be greater than that for
QoLE2. The nature of effects coding means it was not possible to predict the sign for
QOLE2, which may be greater or less than the normalised mean effect of zero.

Attribute levels for the alternative “neither” were constant for each sub-DCE and
these were entered into the model as the levels associated with current treatment (Table
13). In addition to the attributes, an alternative specific constant was assigned to the
utility function for the “neither” alternative (ASC_N), representing the propensity to
choose “neither” over a new pharmaceutical (either A or B), all else equal. No a priori
prediction was made regarding the value of ASC_N.
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The utility functions for each of the j alternatives (i.e. pharmaceutical A,
pharmaceutical B, neither) were specified as show in Equation 4 for the public subDCEs and Equation 5 for the decision-maker sub-DCEs [75, 157].

[4]

Vj =

asc_nASC_N
qole1QoLE1

[5]

Vj =

+

asc_nASC_N
qole1QoLE1

+

+

+

succSUCCESS
qole2QoLE2

+

uncertUNCERTAINTY

+

survSURVIVAL

costCOST

succSUCCESS
qole2QoLE2

+

+

+

+

j= A, B, Neither

ij

survSURVIVAL

costCOST

+

+

+
j= A, B, Neither

ij

Here, V represents the utility associated with choice j, each
sample mean preference weight for each variable k, the parameter

k

asc_n

represents the
represents the

alternative specific constant (ASC_N takes a value of 1 for the “neither” alternative,
else zero), SUCCESS represents the level of chance of success (coded in units of 1%),
SURVIVAL represents the level of survival (coded in units of 1 year), QoLE1 and
QoLE2 represent the level of QoL (coded as shown in Table 15), COST represents the
level for cost (coded in units of $1,000), and UNCERTAINTY represents the level of
uncertainty (coded as shown in Table 16). The

ij

represents the random, individual

specific unobserved utility (error) terms, which are assumed to be independently
distributed, each with an extreme value type 1 distribution (EV1) [157].

For each utility function, some or all of the parameters were specified to be
random (as detailed below). For random parameters, the individual preference weights
( ik) and standard deviation ( k) of the individual preference weights around the sample
mean preference weights ( k) are related as shown in Equation 3. Since the true
distribution of the individual preference weights around the sample mean weight is not
know, the researcher is required to specify an assumed distribution for each random
parameter [157]. The most popular distributions are the normal, triangular, uniform
and lognormal [157]. The distributional assumptions of random parameters is an area
of some concern in terms of their potential influence on model output, and each
distribution has its own advantages and disadvantages [157]. The potential influence of
distributional assumptions and guidance on choice of distributions is an area requiring
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future research. However, published DCE studies in health economics utilising MXL
analysis thus far have specified a normal distribution for all random parameters (see
[181, 184, 188, 189]). Consistent with previous studies, all random parameters in this
study were specified to follow a standard normal distribution.

For each sub-DCE, an initial MXL model was estimated in which all parameters
were specified as random. The standard deviations were examined and those parameters
exhibiting preference heterogeneity (p 0.05 for the public, p 0.1 for decision-makers49)
were identified; a random specification was retained for these parameters. The
parameter for ASC_N was retained as random in all models, regardless of the
significance of preference heterogeneity. This was consistent with conventional random
effects models reported in the literature which specify the alternative specific constant
as random to allow error correlation between multiple responses made by each
respondent [157, 181, 182]. A final model was estimated, in which the parameters
exhibiting homogeneous preference weights (excepting ASC_N) were specified as nonrandom parameters [157]. For each model, 10,000 Halton “intelligent” draws were used
for the simulated draw replications, to ensure stable model parameters had been reached
[157, 190].

3.5.8.3 Assessing statistical significance

Significance level

For the public, as is conventional, all statistical tests were accepted if they
showed significance at the 5% level. For decision-makers, all tests were accepted if
they showed significance at the 10% level. A 10% level was used for decision-makers
for three reasons. Firstly, the sample was small; therefore, significance would be harder
to detect in the decision-maker than public sample. Secondly, given that the entire
decision-maker population was invited to participate, there was less concern regarding
the representativeness of the decision-makers than the public sample. Sampling and
coverage error are not an issue for the decision-maker study, and non-response error is
less likely to have impact on the data for the decision-makers than for the public;
49

Refer to next Section 3.5.8.3 “Assessing statistical significance” for further explanation of chosen
significance levels

103

therefore, accepting a less stringent statistical test for the model parameters is unlikely
to be compounding survey error. Finally, the “conventional” 5% level is only an
arbitrary level, set by the researcher. Thus, the setting of a 10% level is equally
acceptable. Whatever the acceptable level of statistical significance in a study, its
relevance is in the interpretation of results.

Assessing the model fit

For each model, a log-likelihood (LL) value was reported by NLOGIT. The LL
statistic is an indicator of how much unexplained information there is in the data after
the model has been fitted [191]. Larger values of LL indicate more unexplained
observations. For each model, the model fit was assessed against a baseline model
using the Pseudo R2. The Pseudo R2 in logistic regression approximates the coefficient
of determination (R2) used in linear regression, but in a non-linear manner [157]. The
Pseudo R2 is calculated as [157]:
Pseudo R2 = 1-[LL estimated model/LL base model]

[6]

For each estimated model, the base model was a no coefficient model50 [182].

Assessing the model parameters

The significance of each model parameter (
test. The null hypothesis for the test is that bk (or
that bk (or

k)

k

or

k)

k)=0,

0. The test statistic is given by bk (or

k)

was assessed using a Wald

the alternative hypothesis is

divided by its standard error

(SE). The test statistic can be compared against a critical Wald value. In the limit, the
critical Wald value is equivalent to a t-value and NLOGIT uses the appropriate value
from the student t-distribution51 as the critical Wald value [147, 157, 192]. NLOGIT
calculates the probability value (p-value) of obtaining the result for bk (or

k)

if the null

hypothesis is true [157, 192]. For example, at the 5% significance level (alpha level of
0.05), the null hypothesis bk (or
50

k)=0

is rejected if p 0.05 and it is concluded that the

A no coefficient model is one which assumes equal choice shares only.
The critical value depends on the chosen alpha value and degrees of freedom (df), which in turn
depends on the number of observations and variables in the model.
51
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attribute is statistically significant in explaining part of the variance of the decision. If
p>0.05, we are unable to reject the null hypothesis. At the 10% significance level
(alpha level of 0.1), the null hypothesis bk (or

k)=0

is rejected if p 0.1 and it is

concluded that the attribute is statistically significant in explaining part of the variance
of the decision. If p>0.1, we are unable to reject the null hypothesis.

3.5.8.4 Estimating the marginal rate of substitution (MRS) and willingnessto-pay (WTP) between attributes
It is not valid to directly compare the regression coefficients between models
(either between sub-DCEs A, B and C, or between public and decision-maker models)
since the regression coefficient is confounded with a scale factor, which may differ
between models [143, 181]. However, the scale factor does not affect the ratio of any
two coefficients from the same model, since it is excluded in calculating the ratio [143].
Therefore, it is possible to compare the marginal rate of substitution (MRS) or
willingness-to-pay (WTP) across sub-DCEs and between population subgroups.
The MRS between attributes was estimated at the aggregate and not individual
level, since the focus of this work is on public (not individual) preferences for public
policy relevance [82]. The ratio of two

k

parameters indicates the mean sample MRS

of one attribute (the denominator) for one unit of a second attribute (the numerator),
holding utility constant [75, 120, 157]. When the denominator is associated with the
COST attribute, the MRS is referred to as a WTP for the other (numerator) attribute.
For effects coded variables, for example for the QoL attribute, the numerator for the
ratio is given by the difference between the two parameters representing the levels
defining the QoL unit gain [187]. When one of the levels of interest is the worst
(omitted) QoL level (coded as -1 for QoLE1 and QoLE2), then the relevant coefficient
for that level is a summation of the negative of the coefficients for the other related
effects coded variables [157]. For attributes specified with random parameters, there is
a complex distribution of individual MRS around the mean sample MRS [157, 193].
However, as the focus of this thesis is on average preferences, the distribution of the
individual MRS around the mean sample MRS was not estimated.
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To address the research questions, the MRS between survival and QoL, and the
WTP for survival and QoL were estimated. For decision-makers, the MRS between
survival and uncertainty, and the WTP for uncertainty was also estimated.

In addition to estimating a MRS and WTP for a categorical gain in QoL, a MRS
and WTP for a 0.1 QALY weight gain was also estimated. This was undertaken to
provide a common metric representing QoL to enable a comparison across sub-DCEs
(since sub-DCEs A and B used different QoL states to sub-DCE C). To achieve this,
the MRS and WTP for a 0.1 gain in QALY weight was calculated for each sub-DCE,
based on an assumption that the EQ-5D QALY weights were valid for each described
health state52. The MRS/WTP for a gain in QALY weight was calculated based on a
move between the two most extreme QoL levels for each model. The difference in
QALY weight for these two QoL levels was represented by the difference in the
regression coefficients, and (by proportion) the difference in regression coefficients for
a 0.1 move in QALY weight was calculated. This difference in regression coefficients
was then used as the numerator to estimate the MRS/WTP. An example of this
estimation process is given in Box 11.

52

There are a number of caveats surrounding this assumption; in particular, that the description of the
QoL level matches the EQ-5D health state description, that respondents understand that description, and
that respondents valued the categorical QoL states in a way that was consistent with the EQ-5D QALY
weights and with other respondents. These caveats are further discussed in Chapter 6 Section 6.5.3.
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Box 11: Example calculation to estimate the MRS/WTP for a 0.1 QALY weight
gain

Estimating the WTP for a 0.1 QALY weight gain, from the findings of public subDCE A
In sub-DCE A, the most extreme improvement in QoL is a gain from extreme
pain/discomfort (EQ-5D QALY weight 0.26) to no pain/discomfort (EQ-5D QALY
weight 1.00). This QoL gain is associated with a QALY weight gain of 0.74 (i.e. 1.00 –
0.26).
In public sub-DCE A, the regression coefficients associated with these QoL levels were
1.794 (i.e. QoLE1 representing no pain/discomfort) and -2.856 (i.e. –QoLE1-QoLE2
representing extreme pain/discomfort) (refer to Table 19 page 120).
Thus a move from extreme pain/discomfort to no pain/discomfort is represented by a
regression coefficient gain of 4.650 (i.e. 1.794- -2.856). Therefore, by assumption53, a
0.74 QALY weight gain is also represented by a regression coefficient gain of 4.650.
By proportion, a 0.1 QALY weight gain is represented by a coefficient gain of 0.628378
(i.e. 4.650 x 0.1/0.74).
This coefficient gain was then used as the numerator to estimate a MRS or WTP for a
0.1 QALY weight gain. For example, in public sub-DCE A, the coefficient for cost was
-0.006 (coded in units of $1,000, refer to Table 19 page 120). Therefore, using the
absolute values of the coefficients, the WTP for a 0.1 QALY weight gain is $104,730
(i.e. 1,000 x 0.628378/0.006). This WTP is shown in Table 23 page 126 .

For each sub-DCE, an indication of the WTP for a QALY was estimated based
on the WTP for QoL in the experiment. To achieve this, the QoL gain was first
converted to an EQ-5D QALY weight gain and the WTP for a 0.1 QALY weight gain
was estimated (as described above). For each sub-DCE, a lower bound for the WTP per
QALY was estimated by assuming a 0.1 QALY weight gain to occur at the best level of
chance of success used in the experiment, and for the best duration of survival used in
the experiment. This gave the best possible QALY gain associated with this 0.1 QALY
weight gain, and the WTP for a 0.1 QALY weight gain was taken to apply to that

53

There are a number of caveats surrounding this assumption; in particular, that the description of the
QoL level matches the EQ-5D health state description, that respondents understand that description, and
that respondents valued the categorical QoL states in a way that was consistent with the EQ-5D QALY
weights and with other respondents. These caveats are further discussed in Chapter 6 Section 6.5.3.
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QALY gain. Thus, the lowest WTP per QALY could be estimated (by proportion).
Similarly, for each sub-DCE, an upper bound for the WTP per QALY was estimated by
assuming a 0.1 QALY weight gain to occur at the worst level of chance of success used
in the experiment, and for the worst duration of survival used in the experiment. This
gave the worst possible QALY gain associated with this 0.1 QALY weight gain, and the
WTP for a 0.1 QALY weight gain was taken to apply to that QALY gain. Thus, the
highest WTP per QALY could be estimated (by proportion). This process resulted in a
range in which the WTP per QALY, when the health gain is QoL, is estimated to lie
(although the probability distribution for that range is unknown). An example of this
estimation process is given in Box 12.

Box 12: Example calculation to estimate an indicative range for the WTP for a
QALY, when the health gain is QoL

Estimating the WTP for a QALY, from the findings of public sub-DCE A
The WTP for a 0.1 QALY weight gain was estimated, as described in Box 11 above.
For the public sub-DCE A, this gave a value of $104,730.
To estimate the lower bound for a range in which WTP per QALY is estimated to lie
(when health gain is QoL): A 0.1 QALY weight gain is assumed to occur at the best
level of chance of success (i.e. 100%) and for the longest duration of survival presented
in the experiment (i.e. 10 years). Thus, the best possible QALY gain that can be
associated with a 0.1 QALY weight gain is 1 QALY (i.e. 100/100 x 10 x 0.1). The
WTP for a 0.1 QALY weight gain was taken to apply to this QALY gain, giving a
lowest possible WTP of $104,730 per QALY.
To estimate the upper bound for a range in which WTP per QALY lies (when health
gain is QoL): Similarly, a 0.1 QALY weight gain is assumed to occur at the worst level
of chance of success (i.e. 60%) and for the shortest duration of survival presented in the
experiment (i.e. 0.25 years). Thus, the worst possible QALY gain that can be associated
with a 0.1 QALY weight gain is 0.015 QALYs (i.e. 60/100 x 0.25 x 0.1). The WTP for
a 0.1 QALY weight gain was taken to apply to this QALY gain, giving a WTP of
$104,730 per 0.015 QALYs. By proportion, this gives a WTP of $6,982,000 per QALY
(i.e. 104730 x 1/0.015). Thus, the highest possible WTP is $6,982,000 per QALY.
Therefore, the range in which the WTP per QALY is estimated to lie when the health
gain is QoL is $104,730 to $6,982,000 per QALY. This WTP range is shown in Table
23 page 126 .
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3.5.8.5 Dominated and lexicographic preferences
Respondents exhibiting apparent lexicographic preferences for any of the
attributes (non-traders) were identified from their responses [143, 194]. Respondents
were defined as exhibiting such preferences if for any one sub-DCE, they always chose
the alternative with the best level of one of the attributes according to a priori
expectations. Higher levels of SUCCESS, SURVIVAL and QoL54 and lower levels of
COST and UNCERTAINTY were expected to be preferred. In addition, respondents
who appeared to violate a test for non-satiation, as indicated by their choosing an
alternative that was dominated55 on all attributes by either the alternative
pharmaceutical or the current treatment, were identified.

Some early DCEs in healthcare excluded respondents exhibiting such
preferences from the analysis [68, 77, 121, 172]. They did so because such responses
suggest a violation of the assumptions of rationality and continuity which underpin the
preference-based consumer theory behind DCEs56 [194]. However, the exclusion of
such respondents has been criticised. Random Utility Theory can accommodate
apparently “irrational” choices, due to the random component [77]; and, in any case,
respondents who appear to exhibit lexicographic or “dominated” preferences are not
necessarily acting irrationally [172]. Further, since the purpose of this research was to
explore the average population preference for pharmaceutical funding, the views of
respondents exhibiting lexicographic preferences are relevant to policy [195], and
deleting such observations results in estimates that cannot be generalised to the
population due to sample selection bias [77]. More recently, there has been a trend for
published DCEs to either not report or not exclude respondents exhibiting such
preferences [181, 183, 184]. Therefore, respondents exhibiting lexicographic
preferences or violating the non-satiation rule were included for analysis. However, the
54

In sub-DCE C, a lexicographic preference for QoL per se could not be tested (since the “best” level of
QoL involved moderate problems with either pain/discomfort, or anxiety/depression). However, to be
consistent with sub-DCEs A and B where QoL was only described as pain, and consistent with the EQ5D QALY weights for these health states (which is higher for the state no pain/discomfort with moderate
anxiety/depression than for the state moderate pain/discomfort with no anxiety/depression), a rule testing
the reduction of pain/discomfort was used.
55
A “dominated” choice was as defined as in 3.5.6.2.
56
It has been argued that respondents violating non-satiation were acting “irrationally” and either
misunderstood the questionnaire or were not taking it seriously [194]. It has been argued that the
marginal rate of substitution cannot be estimated for non-traders, since they are exhibiting noncompensatory decision-making and do not have continuous preferences [68].
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identification of such preferences does help to develop an “overall picture” of
preferences.

3.6 Conclusion to chapter
This chapter has justified the selection of discrete choice methodology to collect
preferences to address the research questions. It has described the development,
administration and analysis of a DCE to address the research questions for this thesis.
The results of the public DCE study are now presented in Chapter 4. This is followed
by the results of the decision-maker study, which are presented in Chapter 5.
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CHAPTER 4: Preferences of the Australian public
4.1 Introduction
This chapter describes the findings of the DCE study undertaken in an
Australian population sample, which aimed to explore the relative importance to the
public of criteria for resource allocation for pharmaceuticals, across three different
severity of illness scenarios. The public DCE instrument is included in Appendix D to
this thesis. The results of the study are presented in Section 4.2. The results highlight
the response rate obtained to the survey (Section 4.2.1), the characteristics of the
respondents and how they compare to the Australian population (Section 4.2.2), the
choice responses to the questionnaire including the number of “neither” responses and
dominated or lexicographic choices (Section 4.2.3) and the analysis of each of the three
sub-DCEs using a MXL model (Section 4.2.4). The results conclude with the
estimation and comparison of the MRS and WTP from the MXL models across each of
the sub-DCEs (Section 4.2.5).

4.2 Results
4.2.1 Response rate
Of the 1,000 DCE surveys, 15 surveys were returned undelivered. Of the
remaining 985 surveys, 163 were returned of which 2 were not usable. Thus, the
useable response rate was 16.3% (161 out of 985)57. Similar response rates were
achieved for version 1 (58 of 334 returned, response rate 17.4%) and 2 (57 of 333
returned, response rate 17.1%); however, the response rate for version 3 (46 of 333
returned, response rate 13.8%) was comparatively low58.

57

The response rate was somewhat lower than was anticipated. The response rate is discussed in Chapter
6 Section 6.5.1 (“Limitations of the public study”).
58
The three different versions of the public DCE questionnaire differed in the order in which the subDCEs A, B and C were presented to the public respondents (with all respondents receiving all three subDCEs but in a different order). Refer to Section 3.5.7.9 page 98 for more details.
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4.2.2 Respondent characteristics
A summary of the respondent characteristics is given in Table 17. The
respondent sample (n=161) had a mean age of 53.6 years and contained slightly more
females (58.5%) than males (41.5%). Most (77.6%) had continued their education after
the minimum school leaving age, over half (52.5%) having completed a degree or
equivalent qualification. Almost half (47.2%) were in current employment, and just
over one quarter (29.8%) were retired. The majority had not studied or worked in a
health-related field. All household income categories were represented. Postcodes
provided by the respondents suggested that all Australian states and territories except
the Northern Territory were represented; the Northern Territory has the smallest
population of any state/territory [196], but has a high proportion of indigenous
Australians and those living in rural and remote Australia [197]. The majority of
respondents lived in highly accessible (83.5%) or accessible (12.7%) areas as
categorised by the Accessibility/Remoteness Index of Australia (ARIA)59 [198].

On average, participants reported good current health (mean EQ-5D QALY
weight of 0.88, mean self-rated EQ-5D visual analogue scale score 0.83). The most
commonly expressed health-related problem was some degree of pain or discomfort
(37.8%). Most did not have a history of serious illness (58.8%) or hospital admissions
(79.5%) within the last 12 months. However, many (73.0%) reported serious illness in
a family member within the last 12 months. The majority indicated they did not take
any prescription medications (45.3%) or only took one or two prescription medications
(31.7%) on the preceding day. Most (78.3%) would choose a generic rather than brand
medicine. Very few (8.1%) were current smokers.

Despite the quasi-random recruitment approach, the sample was not
representative of the Australian population. In particular, the sample was on average
older, more likely to be female, have a degree or professional qualification, have a
higher household income, and have private health insurance, when compared to
Australian population data [196, 199-201]. It is also likely to under-represent
indigenous Australians and those living in remote areas.
59

The ARIA is a classification system for geographical remoteness, as defined by accessibility to service
centres based on road distances. It has been widely accepted in Australia by a variety of users including
the Australian Bureau of Statistics (ABS) and DoHA [198].
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Table 17: Respondent characteristics for the public population sample (n=161)
Characteristic

Valid

Category

N (valid%) or Mean (SD)

Cases

Age (yrs)

161

Mean 53.55 (SD 14.47)

Gender

159

Female

160

93

(58.5%)

None

138

(86.3%)

Some

22

(13.8%)

0

(0%)

None

157

(98.1%)

Some

2

(1.3%)

Extreme

1

(0.6%)

None

135

(85.4%)

Some

22

(13.9%)

1

(0.6%)

None

98

(60.9%)

Moderate

59

(36.6%)

Extreme

2

(1.2%)

135

(85.4%)

Moderate

22

(13.9%)

Extreme

1

(0.6%)

EQ-5D dimensions (as problems)
Mobility

Extreme
Personal care

Usual activities

160

158

Extreme
Pain/discomfort

Anxiety/depression

159

158

None

EQ-5D weight
UK TTO tariff

156

Mean 0.88

(SD 0.18)

Self-rated VAS

155

Mean 0.83

(SD 0.13)

Serious illness in last 12 months
Self

160

Yes

66

(41.3%)

Family member

159

Yes

116

(73.0%)

Self

161

Yes

33

(20.5%)

Family member

159

Yes

66

(41.5%)

Number of different prescription

161

None

73

(45.3%)

1 to 2

51

(31.7%)

3 to 4

18

(11.2%)

5 to 8

19

(11.8%)

0

(0%)

126

(78.3%)

Hospital admission in last 12 months

medicines taken yesterday

9 or more
Choice of generic or brand medicine

161

Generic

Smoking status

161

Never

82

(50.9%)

Ex

66

(41.0%)

Current

13

(8.1%)

…..Table continued on next page
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Characteristic

Valid

Category

N (valid%) or Mean (SD)

Cases

Table continued from previous page…..
Education
Continued after minimum

161

Yes

125

(77.6%)

Degree/professional qualification

160

Yes

84

(52.5%)

Studied subject related to health

161

Yes

43

(26.7%)

161

Employed

76

(47.2%)

Retired

48

(29.8%)

Housework

16

(9.9%)

Student

6

(3.7%)

Seeking work

3

(1.9%)

12

(7.5%)

school leaving age

Employment
Main activity

Other
Worked health/social services
Household income ($)

State

a

161

Yes

36

(22.4%)

151

Up to 25,000

21

(13.9%)

25,001-50,000

30

(19.9%)

50,001-75,000

34

(22.5%)

75,001-100,000

28

(18.5%)

100,001-125,000

23

(15.2%)

>125,000

15

(9.9%)

New South Wales or

34

(21.5%)

Victoria

34

(21.5%)

Queensland

43

(27.2%)

South Australia

21

(13.3%)

Western Australia

23

(14.6%)

3

(1.9%)

132

(83.5%)

20

(12.7%)

Moderately Accessible

5

(3.2%)

Remote or Very

1

(0.6%)

158

Australian Capital
Territory

Tasmania
ARIA Code

b

158

Highly Accessible
Accessible

remote
Private health insurance
Hospital cover

159

Yes

115

(72.3%)

Extras cover

141

Yes

93

(66.0%)

Table footnotes:
a
Category ‘other’ includes those who indicated more than one of the above categories.
b
Accessibility/Remoteness Index of Australia (ARIA) code [198]. State and ARIA inferred using postcode provided by respondent,
coding assigned using DoHA website search facility available at http://www9.health.gov.au/aria/ariainpt.cfm, accessed 8th May
2007.
TTO =Time Trade-Off; VAS=visual analogue scale.
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4.2.3

Choice responses to the DCE

A total of 4333 valid choice observations (1440 for sub-DCE A, 1449 for subDCE B and 1444 for sub-DCE C) were obtained from a possible 4347 choice sets (1449
for each sub-DCE). The other 14 choice sets (9 for sub-DCE A, 5 for sub-DCE C)
appeared to have been missed in error, where respondents had not answered any choice
questions on a page. “Neither” was chosen for a total of 605 (14.0%) of choice sets
across all three sub-DCEs; that is, for 239 (16.6%), 140 (9.7%) and 226 (15.7%) of
choice sets in sub-DCEs A, B and C respectively. The number of “neither” responses
per respondent is displayed in Figure 4.

Figure 4: Number of “neither” responses per public respondent for each sub-DCE
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The overall mean across all three sub-DCEs was 3.76 “neither” responses per
respondent; that is, 1.48, 0.87 or 1.40 “neither” responses per respondent in sub-DCEs
A, B and C respectively. However, the data were right skewed (Figure 4), with the
majority of respondents (86, 53.4% in sub-DCE A; 99, 61.5% in sub-DCE B; 92, 57.1%
in sub-DCE C) always choosing a new pharmaceutical (A or B). One respondent chose
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“neither” for all choice sets in all three sub-DCEs, and a further two respondents chose
neither for all choice sets in sub-DCE C60.

A summary of the number of respondents exhibiting apparent lexicographic
preferences for each sub-DCE is given in Table 18.

Table 18: Summary of lexicographic preferences displayed by respondents to the
public study (n=161)
Attribute

Rule tested

Number of respondents displaying lexicographic
preferences in:
Sub-DCE A

Sub-DCE B

Sub-DCE C All three
Sub-DCEs

SUCCESS

Maximise

0

0

7

0

4

1

1

0

14

45

2a

1

1

1

10

1

SUCCESS
SURVIVAL Maximise
SURVIVAL
QoL

Maximise QoL /
Minimise
pain/discomfort

COST

Minimise COST

Table footnotes:
a
In sub-DCE C, the rule tested was to minimise pain/discomfort, refer to Footnote 61.

Of the 161 respondents, 19 (11.8%) appeared to exhibit lexicographic
preferences (refer to Section 3.5.8.5 for definition) favouring one attribute in sub-DCE
A (4 in favour of maximising SURVIVAL, 14 in favour of maximising QoL, 1 in
favour of minimising COST); 47 (29.2%) exhibited lexicographic preferences in subDCE B (1 in favour of maximising SURVIVAL, 45 in favour of maximising QoL, 1 in
favour of minimising COST); and 20 (12.4%) exhibited lexicographic preferences in
sub-DCE C (7 in favour of maximising SUCCESS, 1 in favour of maximising
60
These respondents were included for analysis, since it is possible the preferences for "neither" were
genuine. The respondent indicating "neither" for all choice sets in all three sub-DCEs indicated that they
were associated with the alternative medicine and nutrition industry; it is possible that this was a genuine
preference (against conventional pharmaceuticals). The two respondents indicating "neither" for all
choice sets in sub-DCE C may have genuinely preferred neither given the scenario, or this may have been
respondent fatigue. The latter is less likely because non-response is more typical with fatigue, and
therefore, it was judged that there is insufficient evidence that the preference was not genuine. Thus,
caution was exercised when considering the deletion of these preferences from the DCE, and they were
not deleted [172].
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SURVIVAL, 2 in favour of minimising pain/discomfort61, 10 in favour of minimising
COST). Included in these figures are one respondent whose choices minimised
pain/discomfort and one respondent whose choices minimised COST in all three subDCEs.
In sub-DCE A, 5 (3.1%) respondents “violated” the non-satiation rule (refer to
Section 3.5.8.5 for definition) in a total of 6 choice sets (3 choice sets where a chosen
pharmaceutical was “dominated” by the alternative pharmaceutical, and in 3 choice sets
where a chosen pharmaceutical was “dominated” by the current treatment). In sub-DCE
B, 7 (4.3%) respondents “violated” the non-satiation rule in a total of 8 choice sets (1
choice set where a chosen pharmaceutical was “dominated” by the alternative
pharmaceutical, 5 choice sets where a chosen pharmaceutical was “dominated” by the
current treatment, and 2 choice sets where the chosen pharmaceutical was “dominated”
by both the alternative pharmaceutical and current treatment). In sub-DCE C, 48
(29.8%) respondents “violated” the non-satiation rule in a total of 48 choice sets (1
choice set where a chosen pharmaceutical was “dominated” by the alternative
pharmaceutical, 45 choice sets where a chosen pharmaceutical was “dominated” by the
current treatment, and 2 choice sets where the chosen pharmaceutical was “dominated”
by both the alternative pharmaceutical and current treatment). In sub-DCE C, all 45
violations where a pharmaceutical was chosen which was dominated by the current
treatment but not the alternative pharmaceutical, resulted from responses to a single
question (Scenario C, Question 3 in the main public questionnaire in Appendix D).

4.2.4 Analysis

This section reports the analysis results of the MXL model for each of the three
sub-DCEs. For the initial MXL model (all parameters specified as random), significant
preference heterogeneity was associated with the four random parameters ASC_N,
SURVIVAL, QoLE1 and COST in sub-DCE A (p 0.05). In sub-DCE B (p 0.001),
there were five heterogeneous parameters, namely ASC_N, SUCCESS, SURVIVAL,

61

Rule tested in sub-DCE C was to minimise pain/discomfort, since (i) this is consistent with sub-DCEs
A and B; and (ii) this is the ‘best’ health state of the three presented, as measured by the EQ-5D UK TTO
tariff [160]; refer to Section 3.5.8.5.

117

QoLE1 and COST while there were six heterogeneous parameters in sub-DCE C
(p<0.0001). Thus, the final MXL model was estimated for each sub-DCE with these
parameters retained as random, and the remaining (homogeneous) parameters
(SUCCESS, QoLE2 in sub-DCE A and QoLE2 in sub-DCE B) were specified as fixed
parameters. For sub-DCE C, all parameters were retained as random, and a further
restricted model was not estimated. Model estimation results are presented in Table 19
(sub-DCE A), Table 20 (sub-DCE B), and Table 21 (sub-DCE C).

Estimated utility functions
The final MXL model specifications give the following utility functions
associated with each of the three public sub-DCEs (Equations 7 to 9) [157]. Nonsignificant parameters are included in the functions, but indicated with the superscript
“ns” (ns).
Sub-DCE A (short survival, poor QoL with current treatment)
For sub-DCE A, random parameters were associated with ASC_N, SURVIVAL,
QoLE1, COST; all were specified to follow a normal distribution. The utility function
is given by:
[7]

Vj =

(1.394 + 2.664

ik)

ASC_N + 0.020 SUCCESS +

(0.280 + 0.079

ik)

SURVIVAL + (1.794 + 1.160

+ 1.062 QoLE2 + (-0.006 + 0.020

ik)

COST +

ik)

QoLE1

ij

j= A, B, Neither

Sub-DCE B (long survival, poor QoL with current treatment)
For sub-DCE B, random parameters were associated with ASC_N, SUCCCESS,
SURVIVAL, QoLE1, COST; all were specified to follow a normal distribution. The
utility function is given by:
[8]

Vj =

(0.406ns + 2.570
+ (0.078 + 0.113

ik)
ik)

ASC_N + (0.038 + 0.040

ik)

SURVIVAL + (3.439 + 1.720

+ 0.842 QoLE2 + (-0.019 + 0.027

ik)

COST +

SUCCESS
ik)

QoLE1

ij

j= A, B, Neither
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Sub-DCE C (long survival, moderate QoL with current treatment)
For sub-DCE C, random parameters were associated with ASC_N, SUCCCESS,
SURVIVAL, QoLE1, QoLE2, COST; all were specified to follow a normal distribution.
The utility function is given by:
[9]

Vj =

(-2.191 + 2.877
(0.135 + 0.098

ik)
ik)

+ (0.585 + 0.683

ASC_N + (0.047 + 0.033

ik)

SUCCESS +

SURVIVAL + (0.613 + 0.595

ik)

QoLE2 + (-0.022 + 0.023

ik)

ik)

QoLE1

COST +

ij

j= A, B, Neither

For each Equation 7 to 9 above, Vj represents the utility associated with funding
alternative j from the choice set of pharmaceutical A, pharmaceutical B or “neither”.
ASC_N takes a value of 1 for the “neither” alternative, else zero. For the new
pharmaceuticals (A or B) SUCCESS represents the level of chance of success (coded in
units of 1%), SURVIVAL represents the levels of survival (coded in units of 1 year),
QoLE1 and QoLE2 represent the level of QoL (coded as shown in Table 15 p101), and
COST represents the level for cost (coded in units of $1,000). For the “opt out” option
of “neither”, these variables represent the constant levels of chance of success, survival,
QoL and cost associated with current treatment (as described in the introductory text to
the sub-DCE). The

ij

represents the random, individual specific unobserved utility

(error) terms, which are assumed to be independently distributed, each with an extreme
value type 1 distribution (EV1) [157].
For each equation, the

ik

represent the unobserved individual-specific

heterogeneity in the preference weights for each variable k to which they apply (i.e. the
random variables) [181, 182]. All random variables were specified to follow a standard
normal distribution; thus, all the

ik are

assumed to follow a normal distribution with

mean zero and standard deviation one, independent of each other [181, 182]. Note the
mean of zero indicates that for the “average” respondent, the heterogeneity weights are
zero and the utility function collapses to be dependent on the mean parameters only
(independent of the standard deviations).
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(“moderate pain/discomfort” if successful)

QoLE2

-870.488

1429

10

1440

0.106

<0.0001

<0.0001

0.0089

<0.0001

<0.0001

0.0002

P[ lZl >z]


k

N/A

N/A

0.020

1.160

0.079

2.664

SE

<0.0001
0.0095
<0.0001
<0.0001

N/A
N/A

0.335
0.030
0.151
0.003

N/A
N/A

P[ lZl >z]
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0.450
Pseudo-R2
Table footnotes:
Abbreviations: k is the regression coefficient for the variable; for random parameters it is the mean regression coefficient across the sample. k is the standard
deviation of the sample’s individual regression coefficients around the sample mean. SE is the standard error for the parameter.
P[ lZl >z] represents the p-value for the Wald test, the Wald test statistic is k/SE [157].
Variables: QoLE1 and QoLE2 are the effects coded variables associated with the QoL levels “no pain/discomfort” and “moderate pain/discomfort” respectively where
the level “extreme pain/discomfort” is the base level; the regression coefficient ( k) associated with the base level for QoL was (-1.794-1.062)=-2.856
Calculations: Degrees of Freedom (df) for the model = number of observations – number of parameters – 1 [147].
Pseudo-R2 = 1- [LL estimated model /LL base model][157]. The base model was a no coefficient model (LL -1582.002, df 1439).

Log-likelihood (LL)

Degrees of freedom (df)

Number of parameters

Number of observations

Model fit statistics

(chance of success)

SUCCESS
1.062

0.002

-0.006

(incremental cost per person)

COST
0.004

0.162

1.794

(“no pain/discomfort” if successful)

QoLE1

0.020

0.022

0.280

(survival if successful)

SURVIVAL

Fixed parameters

0.370

1.394

Estimated model
SE
k

Random parameters
ASC_N
(alternative specific constant associated with “neither”)

Variable

Table 19: Model estimation results for sub-DCE A (short survival, poor QoL with current treatment) for the public study



0.370
0.003

3.439
-0.019

( “no pain/discomfort” if successful)

(incremental cost per person)

QoLE1

COST

( “moderate pain/discomfort” if successful)

-684.231

1437

11

1449

<0.0001

<0.0001

<0.0001

0.0007

<0.0001

0.3159

P[ lZl >z]
k

N/A

0.027

1.720

0.113

0.040

2.570

SE

0.570
Pseudo-R2
Table footnotes: As for Table 19, except (i) the regression coefficient ( k) associated with the base level for QoL (“extreme pain/discomfort”) was
(-3.439-0.842)=-4.281; and (ii) the base model was a no coefficient model (LL -1591.889, df 1448).

Log-likelihood (LL)

Degrees of freedom (df)

Number of parameters

Number of observations

Model fit statistics

QoLE2

0.135

0.023

0.078

(survival if successful)

SURVIVAL

0.842

0.007

0.038

(chance of success)

SUCCESS

Fixed parameters

0.405

0.406

Estimated model
SE
k

Random parameters
ASC_N
(alternative specific constant associated with “neither”)

Variable

N/A

0.004

0.247

0.034

0.009

0.473

Table 20: Model estimation results for sub-DCE B (long survival, poor QoL with current treatment) for the public study
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N/A

<0.0001

<0.0001

0.0009

<0.0001

<0.0001

P[ lZl >z]

0.017
0.093
0.098
0.003

0.135
0.613
0.585
-0.022

(survival if successful)
( “no pain/discomfort and moderate anxiety/depression” if
successful)
( “moderate pain/discomfort and no anxiety/depression” if
successful )
(incremental cost per person)

SURVIVAL

-1049.780

1431

12

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

P[ lZl >z]
k

0.023

0.683

0.595

0.098

0.033

2.877

SE

0.003

0.140

0.124

0.023

0.006

0.383

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

P[ lZl >z]
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0.338
Pseudo-R2
Table footnotes: As for Table 19, except (i) QoLE1 and QoLE2 are the effects coded variables associated with the QoL levels “no pain/discomfort and moderate
anxiety/depression” and “moderate pain/discomfort and no anxiety/depression” respectively where the level “moderate pain/discomfort and moderate
anxiety/depression” is the base case; (ii) the regression coefficient ( k) associated with the base level for QoL was (-0.613-0.585)=-1.198; and, (iii) the base model was
a no coefficient model (LL -1586.396 df 1443).

Log-likelihood (LL)

Degrees of freedom (df)

Number of parameters

Number of observations

Model fit statistics

COST

QoLE2

1444

0.005

0.047

(chance of success)

SUCCESS

QoLE1

0.371

-2.191

Estimated model
SE
k

Random parameters
ASC_N
(alternative specific constant associated with “neither”)

Variable

Table 21: Model estimation results for sub-DCE C (long survival, moderate QoL with current treatment) for the public study


Models for sub-DCEs A and B exhibit a good fit (pseudo R2 0.45, 0.57
respectively) [157]. The model for sub-DCE C exhibits an adequate fit (pseudo R2
0.34) [157]. With the single exception of ASC_N in sub-DCE B (which is reported
below), all parameters are significant at the 1% level (p 0.01), and are of the expected
sign. Consistent with expectations, the regression coefficient ( ) for QoLE1 is larger
than that for QoLE2 in all models. For all models, the regression coefficients indicate
that for the levels and units used in the DCE, QoL was the most important attribute in
its contribution to the model, followed by survival, chance of success, and cost.
However, given the differing units for the attributes, a comparison of the coefficient size
between variables is only meaningful when undertaken using their relative MRS
(reported in Section 4.2.5).

The significance and sign of the ASC_N parameter differs between models. In
sub-DCE A, the coefficient for ASC_N was positive, indicating a propensity to choose
“neither” over a new pharmaceutical (A or B), all else equal. In sub-DCE B, the
coefficient for ASC_N was positive but not significant (p=0.32). Therefore, there was
no propensity to choose “neither” over a new pharmaceutical (A or B), or vice versa. In
sub-DCE C, the coefficient for ASC_N was negative, indicating a propensity to choose
a new pharmaceutical (A or B) over “neither”, all else equal.

Significant preference heterogeneity remained for all the random parameters in
the models (p 0.01). For some parameters, the absolute value of their standard
deviation was larger than their mean, indicating there was a large variation across the
preferences of individuals in the sample, including a reversal in sign [181]. This was
the case for ASC_N and COST in sub-DCE A, for SUCCESS, SURVIVAL and COST
in sub-DCE B, and for ASC_N, COST and QoLE2 in sub-DCE C. Further, although in
sub-DCE B the mean parameter for ASC_N was not significant, there is considerable
preference heterogeneity around the mean, indicating that despite the insignificant
mean, there was a propensity for some to choose neither over a new pharmaceutical or
vice versa at the individual level, even though this averaged to no propensity at the
aggregate level. Thus, in all models there was considerable variability in preferences
for a new pharmaceutical over “neither” (and vice versa). A minority of individuals
placed a positive marginal utility on an increasing cost to the government. Further, in
sub-DCE B, there was a propensity for a minority of individuals to place a positive
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marginal utility on a reduction in survival, and on a reduction in chance of success, all
else equal62. For sub-DCE C, the model indicates that for some individuals, QoLE2
(which was associated with moderate pain/discomfort and no anxiety/depression)
contributed negatively to the overall utility associated with a pharmaceutical. However,
given that the attribute QoL was effects coded, this is not inconsistent with a priori
expectations which did not define the expected sign for QoLE2 (which represents the
middle level for QoL), since QoLE2 could be greater or less than the normalised mean
effect of zero.

4.2.5 Estimating the marginal rate of substitution (MRS) and willingnessto-pay (WTP) between attributes
The statistical significance of all mean sample parameters indicates that on
average, respondents were willing to trade between all the attributes included in the
DCE, for all models. In this section, the estimated MRS and WTP are presented
consecutively for each sub-DCE, and then compared and contrasted across the three
sub-DCEs. To enable a common metric representing QoL across sub-DCEs, the MRS
and WTP for a 0.1 gain in QALY weight was calculated for each sub-DCE, based on an
assumption that the EQ-5D QALY weights were valid for each described health state63.
The MRS/WTP for a gain in QALY weight was calculated based on a move between
the two most extreme health states for each model. A summary of the MRS and WTP
for each sub-DCE, including the MRS and WTP for a gain in QALY weight and a WTP
range for a QALY gain64, is given in Table 22 and Table 23 respectively.

62

The propensity for a minority of individuals to place a positive marginal utility on an increase in cost, a
reduction in survival and a reduction in success in some sub-DCEs is somewhat counterintuitive. It is
possible that some individuals have inconsistent or lexicographic preferences [202]. Note that in subDCE B, the only sub-DCE in which there was a propensity for a minority of individuals to place a
positive marginal utility on a reduction in survival or chance of success, 45 individuals exhibited
lexicographic preferences favouring QoL (Table 18). Another possible explanation is that the choice of
distribution for these random parameters (i.e. normal) has allowed the unobserved preference
heterogeneity weights to be positive as well as negative (for cost) and negative as well as positive (for
survival and chance of success), resulting in some individuals being assigned an overall positive (cost) or
negative (survival or chance of success) marginal utility for gains in the attribute [157]. This is discussed
as an area for future research in Chapter 7 Section 7.4 of this thesis.
63
There are a number of caveats surrounding this assumption; in particular, that the description of the
QoL level matches the EQ-5D health state description, that respondents understand that description, and
that respondents valued the categorical QoL states in a way that was consistent with the EQ-5D QALY
weights and with other respondents. These caveats are further discussed in Chapter 6 Section 6.5.3.
64
Refer to Chapter 3 Section 3.5.8.4 for details on calculation of WTP/MRS per QALY weight and range
for WTP per QALY.
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MRS (years of life substituted) in:
Sub-DCE A (short survival, poor QoL
with current treatment)
16.6 yrs

Sub-DCE B (long survival, poor QoL
with current treatment)
99.0 yrs

Sub-DCE C (long survival, moderate
QoL with current treatment)
Not applicable
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Extreme pain/discomfort to no
pain/discomfort
Extreme pain/discomfort to moderate
14 yrs
65.7 yrs
Not applicable
pain/discomfort
2.6 yrs
33.3 yrs
13.4 yrs a
Moderate pain/discomfort to no
a
pain/discomfort
Moderate anxiety/depression to no
Not applicable
Not applicable
13.2 yrs b
b
anxiety/depression
Moderate pain/discomfort and no
Not applicable
Not applicable
0.2 yrs
anxiety/depression to no
pain/discomfort and moderate
anxiety/depression
QALY weight (gain of 0.1) c
2.2 yrs
13.4 yrs
11.2 yrs
Table footnotes:
a
In sub-DCE C, both QoL states were associated with moderate anxiety/depression.
b
In sub-DCE C, both QoL states were associated with moderate pain/discomfort.
c
The MRS for a gain of 0.1 in QALY weight assumes the EQ-5D QALY weights for the health states coded as QoLE1 (no pain/discomfort QALY weight 1.0 in subDCEs A,B; no pain/discomfort with moderate anxiety/depression QALY weight 0.85 in sub-DCE C) and for the baseline QoL state (extreme pain/discomfort QALY
weight 0.26 in sub-DCEs A,B; moderate pain/discomfort and moderate anxiety/depression QALY weight 0.73 in sub-DCE C), and then calculates the MRS based on
the move between those two health states (i.e. 16.6 years traded for a 0.74 gain in QALY weight in sub-DCE A, 99.0 years traded for a 0.74 gain in QALY weight in
sub-DCE B, and 13.4 years traded for a 0.12 gain in QALY weight in sub-DCE C). Refer to Chapter 3 Section 3.5.8.4.

QoL gain

Table 22: MRS between SURVIVAL and QoL or QALY weight for each sub-DCE (public study)

Sub-DCE B (long survival, poor QoL
with current treatment)
$4,105
$406,316
$269,632
$136,684
Not applicable
Not applicable

$54,908
$21,963 to $61,009

WTP in:
Sub-DCE A (short survival, poor QoL
with current treatment)
$46,667
$775,000
$653,000
$122,000
Not applicable
Not applicable

$104,730
$104,730 to $6,982,000

$68,598
$27,439 to $76,220

$1,273

$81,045 b

$82,318 a

Not applicable

Sub-DCE C (long survival, moderate
QoL with current treatment)
$6,136
Not applicable
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Table footnotes:
a,b
As for Table 22.
c
The WTP for a gain of 0.1 in QALY weight assumes the EQ-5D QALY weights for the health states coded as QoLE1 (no pain/discomfort QALY weight 1.0 in subDCEs A,B; no pain/discomfort with moderate anxiety/depression QALY weight 0.85 in sub-DCE C) and for the baseline QoL state (extreme pain/discomfort QALY
weight 0.26 in sub-DCEs A,B; moderate pain/discomfort and moderate anxiety/depression QALY weight 0.73 in sub-DCE C), and then calculates the WTP based on
the move between those two health states (i.e. WTP $775,000 for a 0.74 gain in QALY weight in sub-DCE A, WTP $406,316 for a 0.74 gain in QALY weight in subDCE B, and WTP $82,318 for a 0.12 gain in QALY weight in sub-DCE C). Refer to Chapter 3 Section 3.5.8.4.
d
The WTP for a QALY is expressed as a range within which the WTP threshold is expected to lie; it is calculated as described in Chapter 3 Section 3.5.8.4.

Survival (1 year of life)
QoL (extreme pain/discomfort to no
pain/discomfort)
QoL (extreme pain/discomfort to
moderate pain/discomfort)
QoL (moderate pain/discomfort to no
pain/discomfort a)
QoL (moderate anxiety/depression to
no anxiety/depression b)
QoL (moderate pain/discomfort and
no anxiety/depression to no
pain/discomfort and moderate
anxiety/depression)
QALY weight (gain of 0.1) c
QALY (1 QALY)d

Attribute

Table 23: WTP for survival, QoL, QALY weight and QALY for each sub-DCE (public study)

The results presented in Table 22 and Table 23 are described for each sub-DCE
in the following sub-sections.

Sub-DCE A (short survival, poor QoL with current treatment)
The model suggests that respondents were willing to trade on average 16.6 years
to improve the QoL (of others) from extreme pain/discomfort to no pain/discomfort,
consisting of 14.0 years from extreme pain/discomfort to moderate pain/discomfort and
2.6 years to improve from moderate pain/discomfort to no pain/discomfort (Table 22).
This equated to a willingness to trade of 2.2 years for a 0.1 gain in QALY weight.

Respondents were willing for the government to pay on average AUD$46,667
for a survival gain of 1 year (Table 23). The WTP for a QoL gain was large: $775,000
per person to move from extreme pain/discomfort to no pain/discomfort; $653,000 from
extreme pain/discomfort to moderate pain/discomfort; and $122,000 from moderate
pain/discomfort to no pain/discomfort. This equated to a WTP $104,730 for a 0.1 gain
in QALY weight.

Based on this WTP per QALY weight gain, which occurred over a constant
period of survival (which in the experiment ranged from 3 months to 10 years) at a
constant chance of success (which in the experiment ranged from 60% to 100%), the
estimated range in which the findings of sub-DCE A suggest the public WTP per
conventional QALY lies, is $104,730 for a gain of between 0.015 and 1 QALYs; or,
$104,730 to $6,982,000 per QALY65.

Sub-DCE B (long survival, poor QoL with current treatment)
The model suggests that respondents were willing to trade on average 99.0 years
to improve the QoL (of others) from extreme pain/discomfort to no pain/discomfort,
consisting of 65.7 years from extreme pain/discomfort to moderate pain discomfort and

65

That is, 10 years with a 100% chance of success of a 0.1 gain in QALY weight at $104,730 =
$104,730/(10x1.0x0.1) = $104,730 per QALY; and, 3 months with a 60% chance of success of a 0.1 gain
in QALY weight at $104,730 = $104,730/(0.25x0.6x0.1) = $6,982,000 per QALY.

127

33.3 years to improve from moderate pain/discomfort to no pain/discomfort (Table 22).
This equated to a willingness to trade 13.4 years for a 0.1 gain in QALY weight.

Respondents were willing for the government to pay on average AUD$4,105 for
a survival gain of 1 year (Table 23). Respondents were WTP $406,316 per person to
move from extreme pain/discomfort to no pain/discomfort, $269,632 from extreme
pain/discomfort to moderate pain/discomfort, and $136,684 from moderate
pain/discomfort to no pain/discomfort. This equated to a WTP $54,908 for a 0.1 gain in
QALY weight.

Based on this WTP per QALY weight gain, which occurred over a constant
period of survival (which in the experiment ranged from 15 to 25 years) at a constant
chance of success (which in the experiment ranged from 60% to 100%), the estimated
range in which the findings of sub-DCE B suggest the public WTP per conventional
QALY lies, is $54,908 for a gain of between 0.9 and 2.5 QALYs; or, $21,963 to
$61,009 per QALY.

Sub-DCE C (long survival, moderate QoL with current treatment)

The model suggests that respondents were willing to trade on average 13.4 years
to improve the QoL (of others) from moderate pain/discomfort and moderate
anxiety/depression to no pain/discomfort and moderate anxiety depression, consisting of
13.2 years from moderate pain/discomfort and moderate anxiety/depression to moderate
pain/discomfort and no anxiety depression and 0.2 years to improve from moderate
pain/discomfort and no anxiety/depression to no pain/discomfort and moderate
anxiety/depression (Table 22). This equated to a willingness to trade 11.2 years for a
0.1 gain in QALY weight.
Respondents were willing for the government to pay on average AUD$6,136 for
a survival gain of 1 year (Table 23). Respondents were WTP $82,318 per person to
improve from moderate pain/discomfort to no pain/discomfort (but with moderate
anxiety/depression remaining). The WTP was only slightly smaller ($81,045) to
improve from moderate anxiety/depression to no anxiety/depression (but with moderate
pain/discomfort remaining). Thus, the health states of moderate pain/discomfort (no
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anxiety/depression) and moderate anxiety/depression (no pain/discomfort) were valued
almost equally, with the average respondent willing to pay just $1,272 to move from the
former to the latter. The WTP for a 0.1 gain in QALY weight was estimated to be
$68,598.

Based on this WTP per QALY weight gain, which occurred over a constant
period of survival (which in the experiment ranged from 15 to 25 years) at a constant
chance of success (which in the experiment ranged from 60% to 100%), the estimated
range in which the findings of sub-DCE C suggest the public WTP per conventional
QALY lies, is $68,598 for a gain of between 0.9 and 2.5 QALYs; or, $27,439 to
$76,220 per QALY.

A comparison of the marginal rate of substitution (MRS) and willingness- topay (WTP), across sub-DCEs
As was highlighted in Chapter 3 Section 3.5.8.4, it is not valid to directly
compare the regression coefficients between sub-DCEs A, B and C, since the regression
coefficient is confounded with the scale factor, which may differ between models [143,
181]. However, the scale factor does not affect the ratio of any two coefficients from
the same model, since it is excluded in calculating the ratio [143]. Therefore, it is
possible to compare the MRS or WTP across sub-DCEs.

QoL gains were very highly valued, relative to survival, in sub-DCE B (long
survival, poor QoL with current treatment). They were less valued relative to survival
in sub-DCEs A (short survival, poor QoL with current treatment) or C (long survival,
moderate QoL with current treatment). When QoL gain was expressed as a gain in
QALY weight, to account for the differences in QoL levels across the sub-DCEs, the
QALY weight gain was most highly valued relative to survival in sub-DCE B (MRS
13.4 years to gain 0.1 QALY weight); however, this was now closely followed by subDCE C (MRS 11.2 years). Survival was highly valued relative to QALY weight in subDCE A, for which there was a lower MRS (2.2 years).

WTP was generally much greater in sub-DCE A (short survival, poor QoL with
current treatment) than in either sub-DCE B or C. In sub-DCE A, the WTP for a gain in
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survival ($46,667) exceeded ten-fold that in sub-DCE B ($4,105) and seven-fold that in
sub-DCE C ($6,136). Despite the very high value placed on QoL gains in sub-DCE B
compared to sub-DCEs A and C when the commodity traded was survival, respondents
were willing to pay two and a half times as much for an improvement from extreme to
moderate pain/discomfort in sub-DCE A ($653,000) than in sub-DCE B ($269,632).
Thus, when the commodity traded was money rather than survival, a QoL improvement
from extreme pain/discomfort was more valued in sub-DCE A than B. Nevertheless,
respondents were willing to pay slightly less to improve the less severe health state of
moderate pain/discomfort in sub-DCE A ($122,000) than in sub-DCE B ($136,684).
When QoL gain was converted to a QALY weight, the WTP for a 0.1 gain in sub-DCE
A ($104,730) was almost double that in sub-DCE B ($54,908), despite both sub-DCEs
being associated with the same levels for QoL. It was also considerably higher than the
WTP for a QALY weight gain in sub-DCE C ($68,598).

In sub-DCE C (long survival, moderate QoL with current treatment), the WTP
for a survival gain ($6,136) was fifty percent higher than in sub-DCE B (long survival,
poor QoL with current treatment, $4,105), despite the identical levels used to describe
survival in the experiment. The WTP for a QoL gain was lower in sub-DCE C than in
either sub-DCE A or B. However, when QoL gain was converted to a QALY weight,
the WTP for a QALY weight gain was higher in sub-DCE C ($68,598) than in sub-DCE
B ($54,908), even though sub-DCE B was associated with a more severe initial health
state.

There was a considerable difference in the relative value placed on a move from
extreme pain/discomfort to no pain/discomfort and from moderate pain/discomfort to no
pain/discomfort, between sub-DCEs A and B. In sub-DCE A, there was over a six-fold
difference in the value (measured as survival or money) that respondents were willing to
trade for a move from extreme pain/discomfort to no pain/discomfort as compared to a
move from moderate pain/discomfort to no pain/discomfort. In sub-DCE B, there was
only a three-fold difference for the same comparison.

When chance of success, survival, and QoL (expressed as an EQ-5D QALY
weight) were combined into a conventional QALY, the range in which the public WTP
per QALY is estimated to lie was similar for sub-DCEs B ($21,963 to $61,009) and C
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($27,439 to $76,220). However, the range for sub-DCE A was much larger ($104,730
to $6,982,000), with even the lower bound ($104,730) exceeding the upper bound for
sub-DCEs B ($61,009) and C ($76,220).

4.3 Conclusion
This chapter has presented the results of the DCE study undertaken in an
Australian population sample. A successful mail out of the DCE questionnaire resulted
in a useable response rate. The results suggest the public were willing to trade between
gains in survival and QoL, and that this trade-off depends on the baseline severity of
illness. The public were also willing to trade between cost and the attributes of
effectiveness, and the WTP “threshold” for survival and QoL gains differed depending
on the baseline severity of illness. These results are discussed and compared with those
of the decision-maker study in Chapter 6. The limitations of this study are also
highlighted in Chapter 6. The results of the DCE study undertaken in a group of
decision-makers are presented in the next chapter (Chapter 5).
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CHAPTER 5: Preferences of Australian decision-makers
5.1 Introduction
This chapter describes the findings of the DCE study undertaken in an
Australian decision-maker sample, consisting of current and past members of the
Pharmaceutical Benefits Advisory Committee (PBAC) and its Economics SubCommittee (ESC). The study aimed to explore the relative importance to decisionmakers of criteria for resource allocation for pharmaceuticals, across three different
severity of illness scenarios. The DCE instrument used for the decision-maker survey
was essentially the same as that for the public study in terms of the scenario text and
choice set format. The main difference was that for the decision-maker instrument,
there was an additional attribute (uncertainty), and this necessitated the use of 16 rather
than 9 choice sets for each sub-DCE (48 choice sets in total). Further, the decisionmakers were presented with the EQ-5D QALY weight for each QoL state in addition to
the health state description. Finally, the socio-demographic characteristics collected for
the public were not collected for decision-makers; but, instead, details of their
committee membership and their use of the Incremental Cost Effectiveness Ratio
(ICER) for the decisions in the DCE were collected. The decision-maker instrument is
included in Appendix E to this thesis.

The results of the study are presented in Section 5.2. The results highlight the
response rate obtained to the survey (Section 5.2.1), respondent characteristics (Section
5.2.2), the choice responses to the questionnaire including the number of “neither”
responses and dominated or lexicographic choices (Section 5.2.3) and the analysis of
each of the three sub-DCEs using a MXL model (Section 5.2.4). The results conclude
with the estimation and comparison of the MRS and WTP from the MXL models across
each of the sub-DCEs (Section 5.2.5).
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5.2 Results

5.2.1 Response rate
Of the 37 DCE surveys distributed (28 to current members and a further 9 to
past members), 8 were returned after the initial contact, and a further 5 were returned
after the second (reminder) contact, giving an overall response rate of 35.1%. However,
two surveys were not usable, giving a useable response rate of 29.7% (11 out of 37).

5.2.2 Respondent characteristics
A summary of respondent characteristics is given in Table 24.

Table 24: Respondent characteristics for the decision-maker sample (n=11)
Characteristic

Category

N

(valid%)

Committee membership a

Current PBAC

6

(54.5%)

Past PBAC

3

(27.3%)

Current ESC

4

(36.4%)

Past ESC

1

(9.1%)

Calculated ICER to answer

Yes, for all questions

2

(18.2%)

choice questions?

Yes, for most questions

4

(36.4%)

Yes, for some questions

2

(18.2%)

No

2

(18.2%)

No response

1

(9.1%)

Table footnotes:
a
Total for category sums to greater than the number of respondents, as some respondents belonged to
more than one category.

The majority of respondents were current rather than past committee members.
Some respondents belonged to more than one category. When asked whether they had
manually calculated the ICER for each pharmaceutical when answering the choice
questions, the majority (8, 72.8%) reported doing so for at least some of the questions.
Few reported doing so for either all (2, 18.2%) or none (2, 18.2%) of the choice sets.
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5.2.3

Choice responses to the DCE

A total of 526 valid choice observations (176 for sub-DCE A, 174 for sub-DCE
B and 176 for sub-DCE C) were obtained from a possible 528 choice sets (176 for each
sub-DCE). The other 2 choice sets (both in sub-DCE B) appeared to have been missed
in error, where one respondent had not answered any choice questions on a page.
“Neither” was chosen for a total of 68 (12.9%) of choice sets across all three sub-DCEs;
that is, for 25 (14.2%), 7 (4.0%) and 36 (20.5%) of choice sets in sub-DCEs A, B and C
respectively. The number of “neither” responses per respondent is displayed in Figure
5.

Figure 5: Number of "neither" responses per decision-maker respondent for each
sub-DCE
6
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Number of "neither" responses

The overall mean across all three sub-DCEs was 6.18 “neither” responses per
respondent; that is, 2.27, 0.64 or 3.27 “neither” responses per respondent in sub-DCEs
A, B and C respectively. The data for sub-DCEs A and B were right skewed (Figure 5);
however, the data for sub-DCE C was bimodal. For each sub-DCE, the majority of
respondents (9, 81.8% in sub-DCE A; 6, 54.5% in sub-DCE B and sub-DCE C) chose at
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least one “neither” response. No respondent chose “neither” for all choice sets in any
sub-DCE.

One instance of a possible lexicographic preference (refer to Chapter 3 Section
3.5.8.5 for definition) was observed. Of the 11 respondents, 1 (9.1%) appeared to
choose so as to maximise QoL in sub-DCE B; however, they did not do so in sub-DCEs
A or C. Observations from this respondent were included in the models. In each of
sub-DCE B and C, 1 (9.1%) respondent “violated” the non-satiation rule (refer to
Chapter 3 Section 3.5.8.5 for definition) in 1 choice set where a chosen pharmaceutical
was “dominated” by the current treatment. No respondent violated the non-satiation
rule in sub-DCE A, or where a chosen pharmaceutical was “dominated” by the
alternative pharmaceutical. Observations from these respondents were included for
analysis.

5.2.4 Analysis
This section reports the analysis results of the MXL model for each of the three
sub-DCEs. For the initial MXL model (all parameters specified as random), significant
preference heterogeneity (p 0.1) was associated with the three random parameters
SURVIVAL, QoLE1 and UNCERTAINTY in sub-DCE A, the random parameter
QoLE1 in sub-DCE B, and the three random parameters ASC_N, SUCCESS and COST
in sub-DCE C. Thus, for each sub-DCE, the final MXL model was estimated with these
parameters retained as random. Although significant preference heterogeneity was not
displayed around the mean parameter for ASC_N in sub-DCEs A and B, this parameter
was also retained as random to ensure correlation was allowed across multiple choices
made by the same individual66. The remaining (homogeneous) parameters (SUCCESS,
QoLE2 and COST in sub-DCE A; SUCCESS, SURVIVAL, QoLE2, COST and
UNCERTAINTY in sub-DCE B; and SURVIVAL, QoLE1, QoLE2 and
UNCERTAINTY in sub-DCE C) were specified as fixed parameters. Model estimation
results are presented in Table 25 (sub-DCE A), Table 26 (sub-DCE B), and Table 27
(sub-DCE C).

66

This is consistent with the usual specification for a MNL with random effects model. Refer to methods
in Chapter 3 Section 3.5.8.2.
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Estimated utility functions
The final MXL model specifications give the following utility functions
associated with each of the three decision-maker sub-DCEs (Equations 10 to 12) [157].
Non-significant parameters are included in the functions, but indicated with the
superscript “ns” (ns).

Sub-DCE A (short survival, poor QoL with current treatment)
For sub-DCE A, random parameters were associated with ASC_N, SURVIVAL,
QoLE1, UNCERTAINTY; all were specified to follow a normal distribution. The
utility function is given by:

[10]

Vj =

(0.823ns + 0.774ns

ik)

(0.295 + 0.199

SURVIVAL + (1.326 + 0.633

ik)

ASC_N + 0.006ns SUCCESS +
ik)

QoLE1 +

0.982 QoLE2 – 0.035 COST +
(-0.018ns + 0.800

ik)

UNCERTAINTY +

ij

j= A, B, Neither

Sub-DCE B (long survival, poor QoL with current treatment)
For sub-DCE B, random parameters were associated with ASC_N, QoLE1; both
were specified to follow a normal distribution. The utility function is given by:

[11]

Vj =

(-1.000ns + 0.441ns

ik)

ASC_N + 0.036 SUCCESS +

0.167 SURVIVAL + (2.319 + 0.911

ik)

QoLE1 + 0.689 QoLE2

– 0.028 COST - 0.503 UNCERTAINTY +

ij

j= A, B, Neither
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Sub-DCE C (long survival, moderate QoL with current treatment)
For sub-DCE C, random parameters were associated with ASC_N, SUCCCESS,
COST; all were specified to follow a normal distribution. The utility function is given
by:

[12]

Vj =

(-2.247 + 3.192

ik)

ASC_N + (0.057 + 0.019ns

ik)

SUCCESS

+ 0.402 SURVIVAL + 1.134 QoLE1 – 0.001ns QoLE2 +
(-0.054 + 0.036) COST - 0.621 UNCERTAINTY +

ij

j= A, B, Neither

For each Equation 10 to 12 above, Vj represents the utility associated with
funding alternative j from the choice set of pharmaceutical A, pharmaceutical B or
“neither”. ASC_N takes a value of 1 for the “neither” alternative, else zero. For the
new pharmaceuticals (A or B) SUCCESS represents the level of chance of success
(coded in units of 1%), SURVIVAL represents the levels of survival (coded in units of
1 year), QoLE1 and QoLE2 represent the level of QoL (coded as shown in Table 15
p101), COST represents the level for cost (coded in units of $1,000), and
UNCERTAINTY represents the level of uncertainty (coded as shown in Table 16
p101). For the opt out option of “neither”, these variables represent the constant levels
of chance of success, survival, QoL, cost and uncertainty associated with current
treatment (as described in the introductory text to the sub-DCE). The

ij

represents the

random, individual specific unobserved utility (error) terms, which are assumed to be
independently distributed, each with an extreme value type 1 distribution (EV1) [157].

For each equation, the

ik

represent the unobserved individual-specific

heterogeneity in the preference weights for each variable k to which they apply (i.e. the
random variables) [181, 182]. All random variables were specified to follow a standard
normal distribution; thus, all the

ik are

assumed to follow a normal distribution with

mean zero and standard deviation one, independent of each other [181, 182]. Note the
mean of zero indicates that for the “average” respondent, the heterogeneity weights are
zero and the utility function collapses to be dependent on the mean parameters only
(independent of the standard deviations).
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( “moderate pain/discomfort” if successful)

(incremental cost per person)

QoLE2

COST

<0.0001

0.0007

0.5839

0.9503

0.0004

0.0007

0.2507

P[ lZl >z]


k

N/A

N/A

N/A

0.800

0.633

0.199

0.774

SE

0.2252
0.0206
0.0635
0.0051

N/A
N/A
N/A

0.638
0.086
0.341
0.286

N/A
N/A
N/A

P[ lZl >z]
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0.492
Pseudo-R2
Table footnotes:
Abbreviations: k is the regression coefficient for the variable; for random parameters it is the mean regression coefficient across the sample. k is the standard
deviation of the sample’s individual regression coefficients around the sample mean. SE is the standard error for the parameter.
P[ lZl >z] represents the p-value for the Wald test, the Wald test statistic is k/SE [157].
Variables: QoLE1 and QoLE2 are the effects coded variables associated with the QoL levels “no pain/discomfort” and “moderate pain/discomfort” respectively where
the level “extreme pain/discomfort” is the base level; the regression coefficient ( k) associated with the base level for QoL was (-1.326-0.982)=-2.308.
UNCERTAINTY is the effects coded variable associated with a “high” level of uncertainty where a “low” level of uncertainty is the base level.
Calculations: Degrees of Freedom (df) for the model = number of observations – number of parameters – 1 [147].
Pseudo-R2 = 1- [LL estimated model /LL base model][157]. The base model was a no coefficient model (LL -193.356,df 175).

-98.248

164

Degrees of freedom (df)

Log-likelihood (LL)

11

Number of parameters

0.007

-0.035

176

0.290

Number of observations

Model fit statistics

(chance of success)

SUCCESS
0.982

0.293

-0.018

( “high” uncertainty)

UNCERTAINTY
0.011

0.372

1.326

( “no pain/discomfort” if successful)

QoLE1

0.006

0.088

0.295

(survival if successful)

SURVIVAL

Fixed parameters

0.716

0.823

Estimated model
SE
k

Random parameters
ASC_N
(alternative specific constant associated with “neither”)

Variable

Table 25: Model estimation results for sub-DCE A (short survival, poor QoL with current treatment) for the decision-maker study



(survival if successful)

( “moderate pain/discomfort” if successful)

(incremental cost per person)

( “high” uncertainty)

SURVIVAL

QoLE2

COST

UNCERTAINTY

-62.741

0.0206

0.0001

0.0248

0.0054

0.0094

<0.0001

0.1503

P[ lZl >z]
k

N/A

N/A

N/A

N/A

N/A

0.911

0.441

SE

N/A

N/A

N/A

N/A

N/A

0.412

0.981

N/A

N/A

N/A

N/A

N/A

0.0270

0.6527

P[ lZl >z]
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0.672
Pseudo-R2
Table footnotes:
As for Table 25, except (i) the regression coefficient ( k) associated with the base level for QoL (“extreme pain/discomfort”) was (-2.319-0.689)=-3.008; (ii) the
regression coefficient ( k) associated with the base level for uncertainty (“low”) was 0.503; and (iii) the base model was a no coefficient model (LL -191.159, df 173).

Log-likelihood (LL)

164

0.217

-0.503

Degrees of freedom (df)

0.007

-0.028

9

0.307

0.689

Number of parameters

0.060

0.167

174

0.014

0.036

Number of observations

Model fit statistics

(chance of success)

SUCCESS

Fixed parameters

0.505

2.319

QoLE1

( “no pain/discomfort” if successful)

0.695

-1.000

Estimated model
SE
k

Random parameters
ASC_N
(alternative specific constant associated with “neither”)

Variable

Table 26: Model estimation results for sub-DCE B (long survival, poor QoL with current treatment) for the decision-maker study


-97.037

0.0016

0.9977

0.0002

<0.0001

0.0007

0.0001

0.0868

P[ lZl >z]
k

N/A

N/A

N/A

N/A

0.036

0.019

3.192

SE

N/A

N/A

N/A

N/A

0.014

0.017

1.223
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N/A

N/A

N/A

N/A

0.0105

0.2717

0.0091

P[ lZl >z]

0.498
Pseudo-R2
Table footnotes: As for Table 25, except (i) QoLE1 and QoLE2 are the effects coded variables associated with the QoL levels “no pain/discomfort and moderate
anxiety/depression” and “moderate pain/discomfort and no anxiety/depression” respectively where the level “moderate pain/discomfort and moderate
anxiety/depression” was the base level; (ii) the regression coefficient ( k) associated with the base level for QoL was -1.134; (iii) the regression coefficient ( k)
associated with the base level for uncertainty (“low”) was 0.621; and (iv) the base model was a no coefficient model (LL -193.356, df 175).

Log-likelihood (LL)

165

Degrees of freedom (df)

0.197

-0.621

10

0.251

-0.001

Number of parameters

0.306

1.134

176

0.077

Number of observations

Model fit statistics

UNCERTAINTY

QoLE2

QoLE1

SURVIVAL

0.402

0.016

-0.054

(incremental cost per person)

COST

(survival if successful)
( “no pain/discomfort and moderate anxiety/depression” if
successful)
( “moderate pain/discomfort and no anxiety/depression” if
successful)
( “high” uncertainty)

0.015

0.057

(chance of success)

SUCCESS

Fixed parameters

1.312

-2.247

Estimated model
SE
k

Random parameters
ASC_N
(alternative specific constant associated with “neither”)

Variable

study

Table 27: Model estimation results for sub-DCE C (long survival, moderate QoL with current treatment) for the decision-maker



Models for sub-DCEs A, B and C all exhibit a good fit (pseudo R2 0.49, 0.67,
0.50 respectively) [157]. All model parameters are of the expected sign67; and,
consistent with expectations, the regression coefficient ( ) for QoLE1 is larger than that
for QoLE2. However, not all parameters were significant at the 10% level. In subDCE A, the mean sample parameter for SUCCESS (p=0.5839) and UNCERTAINTY
(p=0.9503) were not significant, indicating that respondents on average did not consider
the chance of success or level of uncertainty to be relevant to their decision. All other
attribute parameters contributed significantly to the model. In sub-DCE B, all attribute
parameters were significant (p 0.05), indicating respondents considered all attributes to
be relevant. In sub-DCE C, the parameter for QoLE2 was not significant (p=0.9977);
indicating that respondents on average did not place a value on the associated QoL level
(moderate pain/discomfort and no anxiety/depression) relative to the base level
(moderate pain/discomfort and moderate anxiety/depression). However, the parameter
for QoLE1 was significant, indicating that respondents did value the associated QoL
level (no pain/discomfort and moderate anxiety/depression) relative to the base level.

There is some similarity between models in the ranking of attribute importance
to the model, by absolute coefficient size. For sub-DCE B, the regression coefficients
indicate that for the levels and units used in the DCE, QoL (firstly the level “no
pain/discomfort” and then the level “moderate pain/discomfort”, both relative to the
base level) was the most important attribute in its contribution to the model, followed by
uncertainty, survival, chance of success, and cost. The order in sub-DCE A was
consistent with the order in sub-DCE B for the attributes which contribute significantly
to the model; that is, QoL (both levels), survival, and cost. Uncertainty and success had
the smallest absolute coefficients and did not contribute significantly to the model.
Likewise, the order in sub-DCE C was consistent with that in sub-DCE B for those
attributes contributing significantly to the model; the QoL level associated with QoLE2
(moderate pain/discomfort and no anxiety/depression) had the smallest absolute
coefficient and was not significant relative to the base QoL level. However, given the
differing units for the attributes, a comparison of the coefficient size between variables

67

QoLE2 was negative (but not significant) in sub-DCE C. However, given that the attribute QoL was
effects coded, a negative value for QoLE2 is not inconsistent with a priori expectations which did not
define the expected sign for QoLE2 since QoLE2 could be greater or less than the normalised mean effect
of zero (refer to Chapter 3 Section 3.5.8.2).
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is only meaningful when undertaken using their relative MRS (reported in Section
5.2.5).

The significance and sign of the ASC_N parameter differs between models. In
sub-DCEs A and B, the coefficient for ASC_N was not significant (p=0.2507 and
p=0.1503 respectively), indicating no propensity to choose “neither” over a new
pharmaceutical (A or B), or vice versa. In sub-DCE C, the parameter was significant at
the 10% level (p=0.0868) and negative, indicating a propensity to choose a new
pharmaceutical (A or B) over “neither”, all else equal.

Significant preference heterogeneity remained for SURVIVAL, QoLE1 and
UNCERTAINTY in sub-DCE A (p 0.1); and, for QoLE1 in sub-DCE B (p 0.05). For
both these sub-DCEs, there was no significant heterogeneity around the mean parameter
for ASC_N68. In sub-DCE C, significant heterogeneity remained for the parameters
ASC_N and COST (p 0.05), but not for the parameter SUCCESS, for which the
standard deviation of individual regression coefficients around the sample mean was
now non-significant (p=0.2717). The standard deviation for ASC_N in sub-DCE C was
larger than the absolute value of the sample mean, indicating there was considerable
variability in preferences for a new pharmaceutical over “neither” (and vice versa)
[181]. Further, although in sub-DCE A the mean parameter for UNCERTAINTY was
close to zero and not significant, there was considerable preference heterogeneity
around the mean, indicating that despite the insignificant mean, there was a propensity
for some to place a positive or negative value on uncertainty at the individual level,
even though this averaged to no propensity at the aggregate level.

5.2.5 Estimating the marginal rate of substitution (MRS) and willingnessto-pay (WTP) between attributes
Respondents were observed to be willing to trade between the majority of the
attributes in the sub-DCEs; the exception being those attributes with a non-significant
mean sample parameter. In this section, the estimated MRS and WTP are presented
consecutively for each sub-DCE, and then compared and contrasted across the three
68

This was also the case in the initial MXL model specified with all parameters as random.
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sub-DCEs. To enable a common metric representing QoL across sub-DCEs, the MRS
and WTP for a 0.1 gain in QALY weight was calculated for each sub-DCE, based on an
assumption that the EQ-5D QALY weights were valid for each described health state69.
The MRS/WTP for a gain in QALY weight was calculated based on a move between
the two most extreme health states for each model. A summary of the MRS and WTP
for each sub-DCE, including the MRS and WTP for a gain in QALY weight and a WTP
range for a QALY gain70, is given in Table 28 and Table 29 respectively.

69

There are a number of caveats surrounding this assumption; in particular, that the description of the
QoL level matches the EQ-5D health state description, and that respondents understand that description.
These caveats are further discussed in Chapter 6 Section 6.5.3.
70
Refer to Chapter 3 Section 3.5.8.4 for details on calculation of WTP/MRS per QALY weight and range
for WTP per QALY.

144

9.8 yrs
Not applicable

Not applicable

4.3 yrs
6.0 yrs

11.2 yrs
1.2 yrs
Not applicable

Not applicable

1.7 yrs
Not sig.c

4.7 yrs
3.1 yrs

Not sig.c

Not sig.c

5.6 yrs a

Not applicable

22.1 yrs

12.3 yrs

Sub-DCE B (long survival, poor
QoL with current treatment)

Sub-DCE C (long survival,
moderate QoL with current
treatment)
31.9 yrs
Not applicable

MRS (years of life substituted) in:
Sub-DCE A (short survival, poor
QoL with current treatment)
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Table footnotes:
a
In sub-DCE C, both QoL states were associated with moderate anxiety/depression.
b
In sub-DCE C, both QoL states were associated with moderate pain/discomfort.
c
MRS cannot be calculated, since one of the model parameters was not significant, indicating no statistically significant willingness to trade was observed.
d
The MRS for a gain of 0.1 in QALY weight assumes the EQ-5D QALY weights for the health states coded as QoLE1 (no pain/discomfort QALY weight 1.0 in subDCEs A,B; no pain/discomfort with moderate anxiety/depression QALY weight 0.85 in sub-DCE C) and for the baseline QoL state (extreme pain/discomfort QALY
weight 0.26 in sub-DCEs A,B; moderate pain/discomfort and moderate anxiety/depression QALY weight 0.73 in sub-DCE C), and then calculates the MRS based on
the move between those two health states (i.e. 12.3 years traded for a 0.74 gain in QALY weight in sub-DCE A, 31.9 years traded for a 0.74 gain in QALY weight in
sub-DCE B, and 5.6 years traded for a 0.12 gain in QALY weight in sub-DCE C). Refer to Chapter 3 Section 3.5.8.4.

QoL (extreme pain/discomfort to
no pain/discomfort)
QoL (extreme pain/discomfort to
moderate pain/discomfort)
QoL (moderate pain/discomfort
to no pain/discomforta)
QoL (moderate
anxiety/depression to no
anxiety/depressionb)
QoL (moderate pain/discomfort
and no anxiety/depression to no
pain/discomfort and moderate
anxiety/depression)
QALY weight (gain of 0.1) d
Uncertainty (high to low)

Gain

Table 28: MRS between SURVIVAL and QoL, QALY weight or uncertainty for each sub-DCE (decision-maker study)

Not applicable

Not applicable

$25,709
$10,284 to $28,566

Not applicable

Not applicable

$14,031
$14,031 to $935,400

$35,929

$58,214

$9,829

c

$132,036

$94,000

Not sig.

$5,964
$190,250

Sub-DCE B (long survival, poor
QoL with current treatment)

$8,429
$103,829

WTP in:
Sub-DCE A (short survival, poor
QoL with current treatment)

$23,000

$35,000
$14,000 to $38,889

Not sig. c

Not sig. c

$42,000 a

Not applicable

$7,444
Not applicable

Sub-DCE C (long survival,
moderate QoL with current
treatment)
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Table footnotes:
a,b,c
As for Table 28.
d
The MRS for a gain of 0.1 in QALY weight assumes the EQ-5D QALY weights for the health states coded as QoLE1 (no pain/discomfort QALY weight 1.0 in subDCEs A,B; no pain/discomfort with moderate anxiety/depression QALY weight 0.85 in sub-DCE C) and for the baseline QoL state (extreme pain/discomfort QALY
weight 0.26 in sub-DCEs A,B; moderate pain/discomfort and moderate anxiety/depression QALY weight 0.73 in sub-DCE C), and then calculates the MRS based on
the move between those two health states (i.e. WTP $103,829 for a 0.74 gain in QALY weight in sub-DCE A, WTP $190,250 for a 0.74 gain in QALY weight in subDCE B, and WTP $42,000 for a 0.12 gain in QALY weight in sub-DCE C). Refer to Chapter 3 Section 3.5.8.4.
e
The WTP for a QALY is expressed as a range within which the WTP threshold is expected to lie; it is calculated as described in Chapter 3 Section 3.5.8.4.

Uncertainty (high to low)

Survival (1 year of life)
QoL (extreme pain/discomfort to
no pain/discomfort)
QoL (extreme pain/discomfort to
moderate pain/discomfort)
QoL (moderate pain/discomfort
to no pain/discomfort a)
QoL (moderate
anxiety/depression to no
anxiety/depression b)
QoL (moderate pain/discomfort
and no anxiety/depression to No
pain/discomfort and moderate
anxiety/depression)
QALY weight (gain of 0.1) d
QALY (1 QALY) e

Attribute

Table 29: WTP for survival, QoL, QALY weight, QALY or uncertainty for each sub-DCE (decision-maker study)

The results presented in Table 28 and Table 29 are described for each sub-DCE
in the following sub-sections.

Sub-DCE A (short survival, poor QoL with current treatment)
The model suggests that respondents were willing to trade on average 12.3 years
to improve the QoL (of others) from extreme pain/discomfort to no pain/discomfort,
consisting of 11.2 years from extreme pain/discomfort to moderate pain discomfort and
1.2 years to improve from moderate pain/discomfort to no pain/discomfort (Table 28).
This equated to a willingness to trade 1.7 years for a 0.1 gain in QALY weight.

Respondents were willing for the government to pay on average AUD$8,429 for
a survival gain of 1 year (Table 29). The WTP for a QoL gain was $103,829 per person
to move from extreme pain/discomfort to no pain/discomfort; $94,000 from extreme
pain/discomfort to moderate pain/discomfort; and $9,829 from moderate
pain/discomfort to no pain/discomfort. This equated to a WTP $14,031 for a 0.1 gain in
QALY weight.

Based on this WTP per QALY weight gain, which occurred over a constant
period of survival (which in the experiment ranged from 3 months to 10 years) at a
constant chance of success (which in the experiment ranged from 60% to 100%), the
estimated range in which the findings of sub-DCE A suggest the decision-maker WTP
per conventional QALY lies, is $14,031 for a gain of between 0.015 and 1 QALYs; or,
$14,031 to $935,400 per QALY71.

It is of note that no statistically significant effect for willingness to trade survival
or cost to reduce the level of uncertainty associated with a pharmaceutical in sub-DCE
A was observed72.

71

That is, 10 years with a 100% chance of success of a 0.1 gain in QALY weight at $14,031 =
$14,031/(10x1.0x0.1) = $14,031 per QALY; and, 3 months with a 60% chance of success of a 0.1 gain in
QALY weight at $14,031 = $14,031/(0.25x0.6x0.1) = $935,400 per QALY.
72
This is the case, since the sample mean parameter for UNCERTAINTY was not significant (Table 25).
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Sub-DCE B (long survival, poor QoL with current treatment)
The model suggests that respondents were willing to trade on average 31.9 years
to improve the QoL (of others) from extreme pain/discomfort to no pain/discomfort,
consisting of 22.1 years from extreme pain/discomfort to moderate pain discomfort and
9.8 years to improve from moderate pain/discomfort to no pain/discomfort (Table 28).
This equated to a willingness to trade of 4.3 years for a 0.1 gain in QALY weight.

Respondents were willing for the government to pay on average AUD$5,964 for
a survival gain of 1 year (Table 29). Respondents were WTP $190,250 per person to
move from extreme pain/discomfort to no pain/discomfort, $132,036 from extreme
pain/discomfort to moderate pain/discomfort, and $58,214 from moderate
pain/discomfort to no pain/discomfort. This equated to a WTP $25,709 for a 0.1 gain in
QALY weight.

Based on this WTP per QALY weight gain, which occurred over a constant
period of survival (which in the experiment ranged from 15 to 25 years) at a constant
chance of success (which in the experiment ranged from 60% to 100%), the estimated
range in which the findings of sub-DCE B suggest the decision-maker WTP per
conventional QALY lies, is $25,709 for a gain of between 0.9 and 2.5 QALYs; or,
$10,284 to $28,566 per QALY.

Respondents were willing to trade 6.0 years of survival to reduce the level of
uncertainty from high to low. By equating this with the amount of survival respondents
were willing to trade for a gain in QALY weight, it can be estimated that respondents
were willing to trade 0.14 QALY weight for this reduction in uncertainty73. They were
willing to pay $35,929 for the same reduction in uncertainty.

73

Since 4.3 years were traded for a 0.1 gain in QALY weight (Table 28), 6.0 years would be traded for a
(6.0*0.1/4.3)=0.14 gain in QALY weight.
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Sub-DCE C (long survival, moderate QoL with current treatment)
The model suggests that respondents were willing to trade on average 5.6 years
to improve the QoL (of others) from moderate pain/discomfort and moderate
anxiety/depression to no pain/discomfort and moderate anxiety depression (Table 28).
This equated to a willingness to trade 4.7 years for a 0.1 gain in QALY weight.
Respondents were willing for the government to pay on average AUD$7,444 for
a survival gain of 1 year (Table 29). Respondents were WTP $42,000 per person to
improve from moderate pain/discomfort to no pain/discomfort (but with moderate
anxiety/depression remaining). The WTP for a 0.1 gain in QALY weight was estimated
to be $35,000.

Based on this WTP per QALY weight gain, which occurred over a constant
period of survival (which in the experiment ranged from 15 to 25 years) at a constant
chance of success (which in the experiment ranged from 60% to 100%), the estimated
range in which the findings of sub-DCE C suggest the decision-maker WTP per
conventional QALY lies, is $35,000 for a gain of between 0.9 and 2.5 QALYs; or,
$14,000 to $38,889 per QALY.

It is of note that no statistically significant effect for willingness to trade
survival or cost for a change in QoL from moderate pain discomfort with moderate
anxiety/depression (the base level) to moderate pain/discomfort with no
anxiety/depression (the level associated with QoLE2) was observed74.

Respondents were willing to trade 3.1 years of survival to reduce the level of
uncertainty from high to low. By equating this with the amount of survival respondents
were willing to trade for a gain in QALY weight, it can be estimated that respondents
were willing to trade 0.07 QALY weight for this reduction in uncertainty75. They were
willing to pay $23,000 for the same reduction in uncertainty.

74

This is the case, since the sample mean parameter for QoLE2 was not significant (Table 27).
Since 4.7 years were traded for a 0.1 gain in QALY weight (Table 28), 3.1 years would be traded for a
(3.1*0.1/4.7)=0.07 gain in QALY weight.

75
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A comparison of the marginal rate of substitution (MRS) and willingness- topay (WTP), across sub-DCEs
The MRS and WTP were compared across the sub-DCEs for the decision-maker
study.

Respondents were willing to trade survival or cost for a reduction in the level of
pain/discomfort in all sub-DCEs; however, respondents were not observed to trade
survival or cost for a reduction in anxiety/depression (sub-DCE C), at the levels
presented in the sub-DCE. QoL gains were most highly valued, relative to survival, in
sub-DCE B (long survival, poor QoL with current treatment). They were less valued
relative to survival in sub-DCEs A (short survival, poor QoL with current treatment) or
C (long survival, moderate QoL with current treatment). When QoL gain was
expressed as a gain in QALY weight, to account for the differences in QoL levels across
the sub-DCEs, the QALY weight gain was most highly valued relative to survival in
sub-DCEs B and C (which were both associated with a long survival with current
treatment), for which the MRS between survival and QALY weight were similar (4.3
and 4.7 years to gain 0.1 QALY weight respectively). Survival was highly valued
relative to QALY weight in sub-DCE A (which was associated with a short survival
with current treatment), for which there was a lower MRS (1.7 years to gain 0.1 QALY
weight).

WTP for survival did not vary greatly between sub-DCEs. It was greatest in
sub-DCE A (short survival, poor QoL with current treatment; $8,429 per year);
although, this was closely followed by sub-DCE C ($7,444 per year). The WTP for
survival was lowest in sub-DCE B ($5,964 per year); however, there was less than a
two-fold difference between sub-DCEs A and B. In sub-DCE C, the WTP for a survival
gain ($7,444) was higher than in sub-DCE B ($5,964), despite the identical levels used
to describe survival in the experiment (both sub-DCEs B and C were associated with a
long survival with current treatment).

WTP for a QoL gain was greatest in sub-DCE B (long survival, poor QoL with
current treatment). Thus, QoL was valued more highly in sub-DCE B than in sub-DCEs
A and C, regardless of the commodity traded (survival or money). WTP to improve
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QoL was most noticeably lowest in sub-DCE A for an improvement from moderate
pain/discomfort to no pain/discomfort ($9,829 in sub-DCE A compared to $58,214 in
sub-DCE B and $42,000 in sub-DCE C76); although, this may be expected since subDCE A was described using shorter survival levels (and therefore the QoL gain would
occur over a shorter period) than sub-DCEs B and C. However, when QoL gain was
converted to a QALY weight, the WTP for a 0.1 QALY weight gain was higher in subDCE C ($35,000) than in sub-DCE B ($25,709), even though sub-DCE B was
associated with a more severe initial health state (extreme pain/discomfort rather than
moderate pain/discomfort and moderate anxiety/depression) and both sub-DCEs were
associated with the same survival levels (between 15 and 25 years). The WTP for a
QALY weight gain in sub-DCE C ($35,000) was more than double that in sub-DCE A
($14,031). Again, this is unsurprising, since sub-DCE C was described by a greater
survival duration than sub-DCE A.

There was a considerable difference in the relative value placed on a move from
extreme pain/discomfort to no pain/discomfort and from moderate pain/discomfort to no
pain/discomfort, between sub-DCEs A and B. In sub-DCE A, there was more than a
ten-fold difference in the value (measured as survival or money) that respondents were
willing to trade for a move from extreme pain/discomfort to no pain/discomfort as
compared to a move from moderate pain/discomfort to no pain/discomfort. In sub-DCE
B, there was just over a three-fold difference for the same comparison.

When chance of success, survival, and QoL (expressed as an EQ-5D QALY
weight) were combined into a conventional QALY, the range in which the decisionmaker WTP per QALY was estimated to lie was similar for sub-DCEs B ($10,284 to
$28,566) and C ($14,000 to $38,889). However, the range for sub-DCE A was much
larger ($14,031 to $935,400); although, there was some overlap between the range for
sub-DCE A and those for sub-DCEs B and C.

Respondents were not observed to be willing to trade either cost or the
effectiveness attributes to improve uncertainty in sub-DCE A (short survival, poor QoL
with current treatment), at the levels presented in the sub-DCE. However, they were
76

Based on a comparison across all three sub-DCEs for an improvement from moderate pain/discomfort
to no pain/discomfort, where both states were associated with moderate anxiety/depression in sub-DCE C.
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willing to do so in sub-DCEs B and C. A reduction in uncertainty was most highly
valued in sub-DCE B (long survival, poor QoL with current treatment; MRS 6.0 yrs,
MRS 0.14 QALY weight, WTP $35,929 to change from high to low uncertainty). It
was valued approximately half as much (MRS 3.1 yrs, MRS 0.07 QALY weight, WTP
$23,000) in sub-DCE C (long survival, moderate QoL with current treatment) than in
sub-DCE B.

5.3 Conclusion
This chapter has presented the results of the DCE study undertaken in an
Australian decision-maker sample. The successful distribution of the DCE
questionnaire resulted in a reasonable response rate. The results suggest the decisionmakers were willing to trade between gains in survival and QoL, and that this trade-off
depends on the baseline severity of illness. The decision-makers were also willing to
trade between cost and gains in survival or QoL. The WTP “threshold” for survival
gains did not differ greatly depending on the baseline severity of illness. However, the
WTP “threshold” for QoL or QALY gains differed depending on the baseline severity
of illness. For moderate health states, the decision-makers were willing to trade QoL
for other commodities when QoL was described in terms of pain/discomfort, but no
statistically significant trades were identified when it was described in terms of
anxiety/depression. Preferences for uncertainty depended on the baseline severity of
illness. These results are discussed and compared with those of the public study in
Chapter 6. The limitations of this study are also highlighted in Chapter 6.
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CHAPTER 6: Discussion
6.1 Introduction
The research undertaken in this thesis aimed to explore whether public funding
decisions for pharmaceuticals in Australia are consistent with the preferences of society.
In particular, it sought to answer three questions from a societal and decision-maker
perspective, and a fourth question from the perspective of decision-makers. To aid
discussion in this chapter, the research questions as presented in Chapter 1 (Section 1.8)
are repeated in Box 13.
Box 13: The research questions to be addressed in this thesis

The broad research question:
Are public funding decisions for pharmaceuticals in Australia consistent with the
preferences of society?

The specific research questions:
From the perspective of (i) society and (ii) the decision-maker:
1. Do preferences support a trade-off between gains in survival and health-related
QoL?
2. If so, does the trade-off differ depending on the baseline severity of illness (i.e.
initial health state or initial life expectancy)?
3. Does the willingness-to-pay “threshold” for survival or QoL gains differ
depending on the baseline severity of illness (i.e. initial health state or initial life
expectancy)?
From the perspective of the decision-maker:
4. What is the relative importance of cost and survival to uncertainty for decisionmakers, and does the relative importance differ depending on the baseline
severity of illness (i.e. initial health state or initial life expectancy)?
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In this chapter, the findings from this research will be discussed, highlighting the
relevance of the findings to the research questions, and placing the findings within the
context of what was previously known on preferences for pharmaceutical decisionmaking. In Section 6.2, the results of the DCE study on public preferences (presented
in Chapter 4) are discussed in light of the literature. In Section 6.3 the results of the
DCE study on decision-maker preferences (presented in Chapter 5) are discussed.
Section 6.4 considers whether the stated preferences of the Australian public and
decision-makers are consistent. Section 6.5 highlights the limitations of the research.
Finally, Section 6.6 places the findings of this stated preference research within the
broader question of whether pharmaceutical funding decisions in Australia are
consistent with the preferences of society. Following this chapter, a final chapter
(Chapter 7) will conclude by discussing the implications of the research, and
opportunities for future research.

To aid the discussion in this chapter, the public and decision-maker MRS and
WTP for each sub-DCE (as presented in Chapters 4 and 5) are compared and contrasted
here in Table 30 (MRS) and Table 31 (WTP).
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N/A

Not sig.c

N/A

1.3

1.7 yr

2.2 yr

N/A

N/A

N/A

N/A

N/A

N/A

2.2

1.3

1.3

N/A

13.4 yr

N/A

N/A

33.3 yr

65.7 yr

99.0 yr

6.0 yrs

4.3 yr

N/A

N/A

9.8 yr

22.1 yr

31.9 yr

RATIO

N/A

3.1

N/A

N/A

3.4

3.0

3.1
N/A

N/A

N/A

11.2 yr

0.2 yr

13.2 yr

13.4 yr

Public

3.1 yrs
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N/A

2.4

N/A

Not sig.c

4.7 yr

N/A

Not sig.c

N/A

N/A

2.4

N/A

N/A

RATIO

5.6 yr

DM

Sub-DCE C (long survival, moderate
QoL with current treatment)

Table footnotes:
a
In sub-DCE C, both QoL states were associated with moderate anxiety/depression.
b
In sub-DCE C, both QoL states were associated with moderate pain/discomfort.
c
MRS cannot be calculated, since one of the model parameters was not significant, indicating no statistically significant willingness to trade was observed.
d
The MRS for a gain of 0.1 in QALY weight assumes the EQ-5D QALY weights for the QoL levels. Refer to Chapter 3 Section 3.5.8.4.
N/A – not applicable

Uncertainty (high to low)

QoL (moderate
pain/discomfort and no
anxiety/depression to no
pain/discomfort and moderate
anxiety/depression)
QALY weight (gain of 0.1) d

1.2 yr

11.2 yr

12.3 yr

2.6 yr

14.0 yr

QoL (extreme pain/discomfort
to moderate pain/discomfort)

QoL (moderate
pain/discomfort to no
pain/discomforta)
QoL (moderate
anxiety/depression to no
anxiety/depressionb)

16.6 yr

DM

Public

RATIO

Public

DM

Sub-DCE B (long survival, poor QoL
with current treatment)

Sub-DCE A (short survival, poor QoL
with current treatment)

MRS (years of life substituted) in:

QoL (extreme pain/discomfort
to no pain/discomfort)

Gain

Table 30: Comparison and ratio of MRS for public and decision-maker samples

N/A

$104,730 to
$6,982,000

$104,730

Not sig.c

$14,031 to
$935,400

$14,031

N/A

N/A

$9,829

$94,000

$103,829

N/A

7.5

7.5

N/A

N/A

12.4

6.9

7.5

5.5

N/A

$21,963 to
$61,009

$54,908

N/A

N/A

$136,684

$269,632

$406,316

$35,929

$10,284 to
$28,566

$25,709

N/A

N/A

$58,214

$132,036

$190,250

$5,964

RATIO

N/A

2.1

2.1

N/A

N/A

2.3

2.0

2.1

0.7

N/A

$27,439 to
$76,220

$68,598

$1,273

$81,045

$82,318

N/A

N/A

Public
$6,136

$23,000

N/A

2.0

2.0

N/A

Not sig.c

$35,000

N/A

Not sig.c

N/A

N/A

0.8

2.0

RATIO

$42,000

N/A

N/A

$7,444

$14,000 to
$38,889

DM

WTP in Sub-DCE C (long survival,
moderate QoL with current treatment)
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Table footnotes: a,b,c,d As for Table 30
e
The WTP for a QALY is expressed as a range within which the WTP threshold is expected to lie; it is calculated as described in Chapter 3, Section 3.5.8.4.
f
The ratio of public to decision-maker WTP per QALY is the same as that for WTP per QALY weight for each sub-DCE, since the inferred WTP per QALY is based on the WTP per
QALY weight (refer to method in Chapter 3, Section 3.5.8.4). N/A – not applicable

Uncertainty (high to low)

QALY (1 QALY)e,f

QALY weight (gain 0.1) d

N/A

QoL (moderate
pain/discomfort & no
anxiety/depression to no
pain/discomfort &moderate
anxiety/depression)

$122,000

QoL (moderate
pain/discomfort to no
pain/discomfort a)

N/A

$653,000

QoL (extreme
pain/discomfort to
moderate pain/discomfort)

QoL (moderate
anxiety/depression to no
anxiety/depression b)

$775,000

$8,429

DM

Public
$4,105

RATIO

Public
$46,667

DM

WTP in Sub-DCE B (long survival, poor
QoL with current treatment)

WTP in Sub-DCE A (short survival,
poor QoL with current treatment)

QoL (extreme
pain/discomfort to no
pain/discomfort)

Survival (1 year of life)

Gain

Table 31: Comparison and ratio of WTP for public and decision-maker samples

Table 30 and Table 31 allow a direct comparison between the MRS and WTP
values for the public and decision-makers. To support this comparison, an additional
column headed “ratio” has been added for each sub-DCE. This column provides the
ratio of the public to decision-maker MRS (or WTP) for each described gain77. These
tables will be referred to throughout this chapter to support the discussion.

6.2 The stated preferences of the public
Chapter 4 presented the findings of a DCE administered to a quasi-random
sample of Australian adults, which aimed to explore the relative importance to the
public of criteria for resource allocation for pharmaceuticals, across three different
severity of illness scenarios. This is the first known study to have attempted to quantify
the stated preferences of a representative sample of the Australian public for criteria of
importance to funding decisions for pharmaceuticals. The findings of the study as they
relate to public preferences for the trade-off between survival and QoL (Sub-section
6.2.1) and the public WTP for survival and QoL gains (Sub-section 6.2.2) are discussed
below. Public preferences for the “neither” alternative compared with a new
pharmaceutical (A or B) are briefly discussed (Sub-section 6.2.3). This is followed by a
summary of the findings on public preferences as they relate to the research questions
for the thesis (Sub-section 6.2.4).

6.2.1 Public preferences for the trade-off between survival and QoL

The public were willing to trade between chance of success, survival, and QoL
when funding pharmaceuticals for the treatment of others, for all severity of illness
scenarios. This was the case for gains in QoL in both the dimensions of pain/discomfort
and anxiety/depression. A willingness to trade between these attributes is consistent
with the finding of others, who have used DCE-based techniques to explore the tradeoff between survival and QoL gains, and in one case chance of success, from a social
perspective [82, 88]. However, no previous study of public preferences has explored
the impact of severity of illness on the trade-off between survival and QoL.
77

For any one gain, the ratio is calculated as the public MRS (or WTP) divided by the decision-maker
MRS (or WTP).
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The findings of the current study suggest that the relative trade-off between
attributes differs dependent on the baseline severity of illness (i.e. expected survival and
QoL with current treatment). QoL was valued very highly (relative to survival) when
the initial severity of illness involved a long survival with a poor QoL (sub-DCE B)
(Table 30). This was particularly the case for an improvement from the QoL level
“extreme pain/discomfort”, but also for “moderate pain/discomfort”. The findings
suggest the public would prefer (others) to give up 99 years survival to spend between
15 and 25 years in no pain/discomfort rather than extreme pain/discomfort in sub-DCE
B. This suggests the public would prefer that other people are not left suffering extreme
pain for a long period of time. Survival was valued most highly (relative to QoL) when
the initial severity of illness involved a short survival (sub-DCE A). Nevertheless, the
public were still willing to trade survival and QoL in this scenario, despite the shorter
life expectancy involved.

When the QoL gains for each sub-DCE were converted to a QALY weight using
the EQ-5D [160], to account for differences in health states between the sub-DCEs, the
public placed a similar value on the MRS between survival and QALY weight in both
scenarios involving a long survival with current treatment (13.4 yrs and 11.2 yrs to gain
0.1 QALY weight in sub-DCEs B and C respectively) (Table 30). This was despite the
differing levels of QoL involved (poor QoL with current treatment in sub-DCE B,
moderate QoL with current treatment in sub-DCE C). Notably, survival remained
highly valued relative to QALY weight when the survival with current treatment was
short (2.2 yrs to gain 0.1 QALY weight in sub-DCE A). This suggests that for the
public, the MRS between survival and QoL is different when the initial illness involves
both short survival and poor QoL with current treatment, as compared to when the
initial severity of illness involves only poor QoL (sub-DCE B) or neither short survival
or poor QoL (sub-DCE C). That is, the level of survival associated with the severity of
illness affects preferences for the trade-off between survival and QoL. This is
consistent with findings in the literature suggesting that prognosis (in terms of survival)
affects preferences for the allocation of resources [91, 95, 96]; although, these previous
studies did not specifically explore the impact of prognosis on the trade-off between
survival and QoL. However, when the initial survival is long, the level of QoL
associated with the initial severity of illness does not affect preferences for the trade-off
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between survival and QoL. This is inconsistent with the finding made by Gyrd-Hansen,
that severity of illness (defined as QoL level) affects social preferences in chronic
disease states [83]. Note, however, that the findings discussed thus far do not provide
evidence for the importance of severity of illness (defined as QoL) to preferences when
the initial illness also involves a short expected survival; this will be discussed next.
When the initial severity of illness involved both short survival and poor QoL
with current treatment (sub-DCE A), a strong aversion to leaving others in extreme pain
/ discomfort was seen, with the public willing to trade more than six times as much
survival to move from extreme pain/discomfort to no pain/discomfort (16.6 years) than
from moderate pain/discomfort to no pain/discomfort (2.6 years) (Table 30). The same
health states described by the EQ-5D are given QALY weights of 0.26 (extreme
pain/discomfort), 0.80 (moderate pain/discomfort) and 1.00 (no pain/discomfort),
assuming no problems in other dimensions of health [160]. These values suggest a
willingness to trade less than four times as much survival for the same comparison of
QoL moves. In sub-DCE B, respondents were willing to trade three times as much
survival for a move from extreme to no pain/discomfort (99 years) than from moderate
to no pain/discomfort (33.3 years). Thus, despite the large MRS in sub-DCE B
(indicating a high value on QoL relative to survival), the same disparity between
treating an extreme health state and a moderate health state (seen in sub-DCE A) was
not seen (in sub-DCE B). This suggests that, in the special case when the initial
severity of illness involves a short life expectancy, the initial QoL state is important to
preferences for the trade-off between survival and QoL. Further, when life expectancy
is short, the current QALY framework (valued from a personal perspective) undervalues
improvements in QoL when the initial QoL is poor. This finding is consistent with the
findings of others [83, 91], who have suggested a stronger preference for improving
QoL (when the initial health state is associated with extreme QoL problems) when
treating others than when treating oneself.

In sub-DCE C, where the initial health state was less severe (long survival,
moderate QoL with current treatment), respondents were willing to trade approximately
the same survival to move from moderate pain/discomfort and moderate
anxiety/depression to no pain/discomfort (and moderate anxiety/depression) (13.4
years) as to no anxiety/depression (and moderate pain/discomfort) (13.2 years) (Table
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30). Thus, for moderate health states, the public appear to value an improvement in
moderate anxiety/depression and moderate pain/discomfort approximately equally.

In summary, the findings of this study suggest that public preferences support a
trade-off between survival and QoL gains, across a range of severity of illness states.
However, that trade-off differs depending on the baseline severity of illness, with a
short initial expected survival resulting in survival gains being valued more highly
relative to QoL gains. When initial survival is short (but not when initial survival is
long), improving severe QoL states is valued particularly highly relative to improving
moderate QoL states, to a greater extent than would be suggested by the QALY
framework; however, survival is still valued highly relative to QoL when compared to
other severity of illness scenarios involving a longer initial life expectancy. When the
initial health state is “moderate”, the public value an improvement in anxiety/depression
and pain/discomfort approximately equally.

6.2.2 Public WTP (from public funds) for survival and QoL gains

The public were also willing to trade cost to the government for each of the three
components of effectiveness (i.e. success, survival, QoL), for all three severity of illness
scenarios.

It was possible to identify an apparent “threshold” WTP for each

effectiveness attribute. This suggests that the public do not expect the government to
purchase health gain at any costs. The public’s willingness to use cost-effectiveness as
a decision-making criterion is consistent with the findings of an American deliberative
study [93], but is to some extent inconsistent with previous opinion-based research in
Australia [94]. However, no previous choice-based stated preference study has
explored the importance (or otherwise) to the public of cost for pharmaceuticals.
Further, no previous study provides evidence on the effect initial severity of illness has
on the importance of cost-effectiveness to the public.

The implied WTP thresholds for survival and QoL differed dependent on the
baseline severity of illness. When the initial severity of illness involved a long survival
(with poor or moderate QoL in sub-DCEs B and C respectively), the WTP per life year
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was considerably less than when the initial severity of illness involved a short survival
(sub-DCE A) (Table 31). This would be consistent with a positive time preference
[203]; that is, respondents would prefer a survival gain which occurs in 3 months rather
than in 15 years, and provides evidence to support the appropriateness of policies (such
as that of the PBAC [9]) which discount health gain. The WTP for a life year was
approximately 50% higher in sub-DCE C than B (Table 31); yet, both scenarios
involved the same initial survival. This increase in WTP for survival is likely to be due
to the less extreme levels used for QoL in sub-DCE C (since the initial and posttreatment levels of QoL were the only characteristics that differed between the
scenarios), and supports a policy of weighting survival for QoL.

The WTP for a QoL gain was large, particularly when the initial severity of
illness involved both short survival and poor QoL (in sub-DCE A) (Table 31). When
QoL gains were converted to an EQ-5D QALY weight gain [160], to account for the
differing QoL levels between sub-DCEs, the WTP for a QALY weight gain was almost
twice as big in sub-DCE A ($104,730) than in either sub-DCE B or C (long survival,
poor or moderate QoL with current treatment respectively), for which the values were
more similar ($54,908 and $68,598 for a 0.1 QALY weight gain respectively). This
suggests respondents considered it especially important to relieve extreme
pain/discomfort when individuals have a limited survival duration (as, for example, may
be the case in palliative care and some oncology treatments). This also highlights that
the value placed on QoL differs, depending on the commodity traded. Despite the high
value placed on a QALY weight gain in sub-DCE B (long survival, poor QoL with
current treatment) compared to sub-DCE A (short survival, poor QoL with current
treatment) when the commodity traded was survival (refer to discussion in Section
6.2.1), respondents were willing to pay twice as much for a gain in QALY weight in
sub-DCE A than in sub-DCE B (Table 31). Thus, although QoL was most highly
valued in sub-DCE B when the commodity traded was survival, QoL was most highly
valued in sub-DCE A, when the commodity traded was money. Again, this supports
severity of illness when described in terms of both short survival and poor QoL, to be
important to public preferences.

The implied WTP thresholds were plausible. In particular, it is notable that the
willingness to trade for survival gain in sub-DCE A (AUD$46,667 per year) is
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consistent with the threshold ranges that have been suggested from previous PBAC
decisions. In a review of submissions between 1991 and 1996, George and colleagues
found the PBAC were unlikely to recommend listing if the additional cost per life year
gained (LYG) exceeded AUD$76,000 and unlikely to reject a drug for which the
additional cost per LYG was less than AUD$42,000 (1998/9 values) [56]. Between
1994 and 2003, the highest cost per QALY at which a drug was recommended for
listing by the PBAC was AUD$69,86778 [125]. The findings of the current study are
also consistent with the Australian National Health and Medical Research Council
suggested acceptable shadow price range of AUD$30,000 to AUD$100,000 per LYG
(dependent on strength of evidence on costs and effects) [127]. A caveat to this
observation of consistency is that there are some unknowns in the experiment in the
interpretation of the WTP for survival; in particular, it is unknown at what QoL this
additional life year would be lived (levels in the DCE ranged from extreme to no
pain/discomfort), or likewise what the chance of success would be of gaining it (levels
ranged from 60 to 100%). The effect of accounting for these unknowns would be to
inflate the estimated cost per year survival, and if adjusted for QoL, the implied cost per
QALY would exceed the value per LYG. Thus, although the public threshold in the
DCE ($46,667 per year survival) is at the low end of the PBAC’s apparent threshold
range, the implied cost per LYG or cost per QALY with certainty would be higher.

The WTP for a QALY was estimated based on the WTP for QoL in the
experiment. This gave a range in which the WTP per QALY, when the health gain is
QoL, is estimated to lie (although the probability distribution for that range is
unknown). The WTP per QALY was considerably higher in sub-DCE A (short
survival, poor QoL with current treatment) than in the other severity of illness scenarios.
Again, the public WTP per QALY in each severity of illness scenario was plausible
when compared to the apparent PBAC ranges quoted above. The WTP for a QALY
was within the PBAC ranges for the two scenarios where the severity of illness involved
a long survival (sub-DCE B $21,963-$61,009 per QALY and sub-DCE C $27,439$76,220 per QALY).

In sub-DCE A, the WTP per QALY was much higher, between

$104,730 and $6,982,000 per QALY. Again, this suggests that the public are WTP
more for the treatment of severe illness, when defined in terms of both short survival
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The authors reported this as USD$52,400 with an exchange rate at press of AUD$1=USD$0.75 [125].
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and poor QoL, but not when defined in terms of long survival and poor (or moderate)
QoL.

In summary of the findings related to public preferences for WTP, the findings
of this study suggest that the public consider cost-effectiveness to be a relevant
decision-making criterion, across a range of severity of illness states. However, the
WTP “threshold” for survival and QoL gains differs depending on the baseline severity
of illness, with a short initial expected survival in poor QoL resulting in both survival
and QoL gains being valued more highly than where severity of illness is associated
with a long initial expected survival in poor or moderate QoL. Improving severe QoL
states is valued much more highly than improving moderate QoL states, but this is
particularly the case when the initial expected survival is short. When the initial QoL is
moderate, the public value an improvement in anxiety/depression and pain/discomfort
approximately equally.

6.2.3 Public preferences for the “neither” alternative

A “neither” alternative was included in the choice sets. Thus, should
respondents view the described pharmaceuticals as unworthy of funding, they were not
forced to make a choice. Preferences regarding the “neither” alternative varied
considerably between sub-DCEs. For sub-DCE A (short survival, poor QoL with
current treatment), a propensity for the public to choose “neither” over a new
pharmaceutical was seen, all else equal. In sub-DCE C (long survival, moderate QoL
with current treatment), a propensity for the public to choose a new pharmaceutical over
“neither” was seen, all else equal. In sub-DCE B (long survival, poor QoL with current
treatment), the alternative specific constant for “neither” (ASC_N) was not significant,
indicating no propensity to choose “neither” over a new pharmaceutical, or vice versa.
No a priori prediction was made regarding the sign for the ASC associated with the
“neither” option. Previous DCE-based studies exploring public preferences for health
gain have not allowed an option to fund neither [82, 88]. Their studies should be treated
with caution as the importance of attributes may be biased, since their design may have
forced a choice where in reality respondents would have preferred neither option.
However, the inclusion of a “no funding” choice is consistent with previous studies
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exploring the preferences of experts or decision-makers [101, 105], and with the actual
decision taken by decision-making bodies.

It is possible that respondents used “neither” as an easy option, to avoid the
decision in sub-DCE A, resulting in a propensity to choose “neither” above a new
pharmaceutical, all else equal [204, 205]. However, this appears to be unlikely with
“neither” chosen in only 16.6% of choice sets; and, it would be inconsistent with the
propensity to choose a new pharmaceutical in sub-DCE C. The preference for “neither”
pharmaceutical (and therefore the current treatment) is also consistent with the
phenomenon of status quo bias, which refers to a genuine preference for the current
situation and which has been offered as an explanation for differences reported between
willingness-to-pay (WTP) and willingness-to-accept (WTA) [206]. O’Brien and
colleagues have argued that this WTP/WTA disparity produces a “kink” in the costeffectiveness plane and should be reflected in decision-making [207]. Their argument is
relevant to disinvestment from existing health care practices, which is an area of
growing priority and policy discussion [125, 208, 209]. Nevertheless, this does not
explain the disparity in findings between sub-DCEs. Some of the described
pharmaceuticals in sub-DCE A left individuals in a state of extreme pain/discomfort. It
is possible that respondents did not value such a health state, and this may have
contributed to the value placed on the “neither” alternative, and the disparity between
sub-DCEs.

6.2.4 A summary of public preferences as they relate to the thesis research
questions
The findings of this study suggest that public preferences support a trade-off
between gains in survival and health-related QoL, for the treatment of others. The
trade-off differs depending on the baseline severity of illness. Specifically, it is affected
by a short initial life expectancy, and when the baseline survival is short, it is also
affected by a poor initial health state. The public consider cost-effectiveness to be a
relevant decision-making criterion. The WTP “threshold” for survival and QoL gains
differs depending on the baseline severity of illness. Specifically, a short initial life
expectancy combined with a poor initial health state results in survival and QoL gains
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being valued more highly. When survival, QoL and chance of success were combined
into a QALY, there was a greater WTP per QALY when the baseline severity of illness
was associated with a short life expectancy and poor initial health state. For moderate
health states, the public were willing to trade QoL for other commodities when QoL
was described in terms of either pain/discomfort or anxiety/depression.

6.3 The stated preferences of the decision-makers
Chapter 5 presented the findings of a DCE administered to a purposive sample
of Australian decision-makers, which aimed to explore the relative importance to the
decision-makers of criteria for resource allocation for pharmaceuticals, across three
different severity of illness scenarios. This is the first known study to quantify the
stated preferences of this key group of Australian decision-makers (members of the
PBAC and its economic subcommittee), for criteria of importance to funding decisions
for pharmaceuticals. The findings of the study as they relate to decision-maker
preferences for the trade-off between survival and QoL (Sub-section 6.3.1), WTP for
survival and QoL gains (Sub-section 6.3.2), for an improvement in anxiety/depression
(Sub-section 6.3.3), and for a reduction in uncertainty (Sub-section 6.3.4) are discussed
below. Decision-maker preferences for the “neither” alternative as compared to a new
pharmaceutical (A or B) are briefly discussed (Sub-section 6.3.5). This is followed by a
summary of the findings on decision-maker preferences they relate to the research
questions for the thesis (Sub-section 6.3.6).

6.3.1 Decision-maker preferences for the trade-off between survival and
QoL

The decision-makers were willing to trade between survival and QoL, when
QoL was described in terms of the level of pain/discomfort, for all severity of illness
scenarios. Although this is broadly consistent with the declared relevance of qualityweighting of health gain in funding submissions [9], no previous study has provided
empirical support for the willingness of decision-makers (the PBAC or other groups) to
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trade between survival and QoL. Thus, this study provides the first empirical evidence
that such a trade is considered relevant in pharmaceutical funding decisions.

The findings of the current study suggest that the relative trade-off between
attributes differs dependent on the baseline severity of illness (i.e. expected survival and
QoL with current treatment). QoL was valued very highly (relative to survival) when
the initial severity of illness involved a long survival with a poor QoL (sub-DCE B)
(Table 30). This was particularly the case for an improvement from the QoL level
“extreme pain/discomfort”, but also for “moderate pain/discomfort”. The findings
suggest decision-makers would prefer (others) to give up 31.9 years survival to spend
between 15 and 25 years in no pain/discomfort rather than extreme pain/discomfort in
sub-DCE B. Survival was valued most highly (relative to QoL) when the baseline
severity of illness involved individuals with a short survival (sub-DCE A).
Nevertheless, decision-makers were still willing to trade survival and QoL in this
scenario, despite the shorter life expectancy involved.

When the QoL gains for each sub-DCE were converted to a QALY weight using
the EQ-5D [160] to account for differences in health states between the sub-DCEs, the
decision-makers placed a similar value on the MRS between survival and QALY weight
in both scenarios involving a long survival with current treatment (4.3 yrs and 4.7 yrs to
gain 0.1 QALY weight in sub-DCEs B and C respectively), despite the differing levels
of QoL involved (poor QoL with current treatment in sub-DCE B, moderate QoL with
current treatment in sub-DCE C) (Table 30). However, survival remained highly valued
relative to QALY weight when the survival with current treatment was short (1.7 yrs to
gain 0.1 QALY weight in sub-DCE A). This suggests that for decision-makers, the
MRS between survival and QoL is different when the initial illness involves both short
survival and poor QoL with current treatment, as compared to when the initial severity
of illness involves only poor QoL (sub-DCE B) or neither short survival nor poor QoL
(sub-DCE C). That is, the level of survival associated with the severity of illness affects
preferences for the trade-off between survival and QoL. However, when the initial
survival is long, the level of QoL associated with the initial severity of illness does not
affect preferences for the trade-off between survival and QoL. Note, however, that the
findings discussed thus far do not provide evidence for the importance of severity of
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illness (defined as QoL) to preferences when the initial illness also involves a short
expected survival; this will be discussed next.
When the initial severity of illness involved both short survival and poor QoL
with current treatment (sub-DCE A), a strong aversion to leaving others in extreme pain
or discomfort was seen, with respondents willing to trade more than ten times as much
survival to move from extreme pain/discomfort to no pain/discomfort (12.3 years) than
from moderate pain/discomfort to no pain/discomfort (1.2 years) (Table 30). The same
health states described by the EQ-5D are given QALY weights of 0.26 (extreme
pain/discomfort), 0.80 (moderate pain/discomfort) and 1.00 (no pain/discomfort),
assuming no problems in other dimensions of health [160]. These values suggest a
willingness to trade less than four times as much survival for the same comparison of
QoL moves. In sub-DCE B, respondents were willing to trade just over three times as
much survival for a move from extreme to no pain/discomfort (31.9 years) than from
moderate to no pain/discomfort (9.8 years). Thus, despite the large MRS in sub-DCE B
(indicating a high value on QoL relative to survival), the same disparity between
treating an extreme health state and a moderate health state (seen in sub-DCE A) was
not seen (in sub-DCE B). This suggests that in the special case when the initial severity
of illness involves both a short life expectancy and poor QoL, the initial QoL state is
important to preferences for the trade-off between survival and QoL, and decisionmakers place a greater value on QoL relative to survival than would be the case if the
QALY framework alone were used to inform decision-making.

The finding that severity of illness is important to decision-maker preferences
for the trade-off between survival and QoL is broadly consistent with previous reports
relating to other groups of decision-makers. However, all except one study that has
previously explored the importance of severity of illness to decision-makers have not
defined severity of illness in terms of initial survival or QoL [32, 55, 97, 99, 100]. In
the single exception Tappenden and colleagues defined severity of illness in terms of
baseline QoL and found it to be important to the preferences of NICE appraisal
committee members in a binary choice stated preference experiment [105]; however, the
initial survival was not defined. Thus, the responses to Tappenden’s study may have
been confounded by an unmeasured preference relating to initial survival.
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In summary, the findings of this study suggest that decision-maker preferences
support a trade-off between survival and QoL, across a range of severity of illness
states. However, that trade-off differs depending on the baseline severity of illness,
with a short initial expected survival resulting in survival gains being valued more
highly relative to QoL gains. When initial survival is short (but not when initial
survival is long), improving severe QoL states is valued particularly highly relative to
improving moderate QoL states, to a greater extent than would be suggested by the
QALY framework; however, survival is still valued highly relative to QoL when
compared to other severity of illness scenarios involving a longer initial life expectancy.

6.3.2 Decision-maker WTP for survival and QoL gains

The decision-makers were willing to pay for survival and QoL gains, when QoL
was described in terms of the level of pain/discomfort, for all severity of illness
scenarios. It was possible to identify an apparent “threshold” WTP for survival and
QoL gains. The decision-makers’ willingness to use cost-effectiveness as a decisionmaking criterion is consistent with the findings of a number of studies in various
decision-making groups [32, 52, 101-106], including two analyses of past PBAC
decisions [52, 56]. It is also consistent with the PBAC stated policy [9]. However, no
previous stated preference study has explored the importance of cost-effectiveness to
the PBAC.

The implied WTP threshold for survival was relatively consistent across
different severity of illness scenarios. The WTP per year gained was greatest in subDCE A (short survival, poor QoL with current treatment, $8,429 per year); however,
this was closely followed by sub-DCE C (long survival, moderate QoL with current
treatment, $7,444 per year) (Table 31). The WTP in sub-DCE B (long survival, poor
QoL with current treatment) was slightly lower ($5,964 per year).

The implied WTP threshold for a gain in QoL was greatest in sub-DCE B (long
survival, poor QoL with current treatment). In particular, the WTP for an improvement
from moderate pain/discomfort to no pain/discomfort was nearly six times as much in
sub-DCE B ($58,214) than in sub-DCE A ($9,829) (Table 31). When QoL gains were
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converted to an EQ-5D QALY weight, to account for the differing QoL levels between
sub-DCEs, the WTP for a QALY weight gain was almost twice as big in sub-DCE B
($25,709 per 0.1 QALY weight gain) and in sub-DCE C ($35,000) than in sub-DCE A
($14,031). This would be consistent with the QALY framework, since the QoL gains
occurred over a longer duration in sub-DCEs B and C (15 to 25 years) than in sub-DCE
A (3 months to 10 years). However, the difference in WTP per QALY weight gain
between sub-DCEs B ($25,709) and C ($35,000) which both involved the same survival
with current treatment is surprising, since sub-DCE B was associated with the more
severe initial QoL level. The results of this study suggest that the severity of the initial
QoL state is not important to decision-makers preferences when the severity of illness is
associated with a long survival with current treatment. In fact, it suggests the opposite –
that the PBAC are willing to pay more to treat less severe initial QoL states when they
are associated with long survival. Although severity of illness has been poorly defined
in previous studies, this is inconsistent with the findings of previous studies [32, 55, 97,
99, 100, 105], which suggest severity of illness is important to decision-makers, and is
inconsistent with the PBAC stated policy that severity of illness is relevant to the
decision [9].

When the health gain is QoL, the range in which the WTP per QALY was
estimated to lie was similar for sub-DCEs B ($10,284 to $28,566) and C ($14,000 to
$38,889) (Table 31). However, whereas WTP per QoL or QALY weight gain was
lower in sub-DCE A than sub-DCEs B and C, the upper bound of the WTP per QALY
range was higher in sub-DCE A ($14,031 to $935,400 per QALY) than in sub-DCEs B
and C. The decision-maker WTP for survival is low compared to previous ranges
suggested from past decisions of the PBAC [52, 56, 125], for all three scenarios.
However, the WTP for survival has not been weighted for QoL or chance of success.
The estimated WTP per QALY range is consistent with previous reported PBAC ranges
for sub-DCE A, but is somewhat lower than previously reported ranges for sub-DCEs B
and C.

In summary, the findings of this study suggest that the decision-makers consider
cost-effectiveness to be a relevant decision-making criterion, across a range of severity
of illness states. The WTP “threshold” for survival did not differ greatly between
different severity of illness states. The WTP for a QoL or QALY weight gain was
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greatest when the initial severity of illness was associated with long survival. However,
when the WTP for a QALY weight gain was adjusted to take the chance of success
levels and differing survival durations into account across the three sub-DCEs, there
was a trend towards a greater WTP per QALY when severity of illness was associated
with both a short survival and poor QoL.

6.3.3 Decision-maker preferences for an improvement in
anxiety/depression

Although decision-makers were willing to trade survival, and were willing to
pay, for a reduction in pain/discomfort, no statistically significant effect for willingness
to trade survival, or to pay, for an improvement in the level of anxiety/depression was
found (sub-DCE C, in which QoL was described using moderate not extreme health
states). This could be explained by a genuine preference (on average) not to trade any
amount of survival for any improvement in anxiety/depression, or by an insufficient
sample size. However, the most likely explanation79 is that the levels of survival, cost
and anxiety/depression used in the experiment did not induce trading. For example, the
difference between the levels of survival was 5 years, and the QoL gain was from
moderate to no anxiety/depression (extreme anxiety/depression was not included). It
may be that decision-makers would trade less than 5 years for such a gain; or, that they
would trade 5 years to improve extreme anxiety/depression. However, they were not
given that opportunity.

6.3.4 Decision-maker preferences for a reduction in uncertainty

The findings of the study suggest that the importance of uncertainty (defined as
the uncertainty surrounding the chance of success) to decision-maker preferences

79

This is the most likely explanation, since (i) a genuine preference that any gain in anxiety/depression
does not matter to the decision seems unlikely, since anxiety/depression is a treatable, well-established
illness associated with significant morbidity and burden of disease; so much so, that it is a National
Health Priority area [210]; and, (ii) it seems unlikely that the number of observations was too small to
show an effect, since the mean parameter for QoLE2 was so small (-0.001) and was not approaching
significance (p=0.9977); further other parameters in that model based on the same observation number
did show a highly significant effect.
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depends on the initial severity of illness. Uncertainty was not observed to be important
to the decision when there was a short survival and poor QoL with current treatment, for
the levels used in the experiment (sub-DCE A). It was important when there was a
longer survival with current treatment (with poor or moderate QoL, sub-DCEs B and
C). In this case, the decision-makers were willing to trade survival, a reduction in
pain/discomfort or cost for a reduction in uncertainty. A reduction in uncertainty was
most valued in terms of survival or cost when the severity of illness was associated with
a long survival and poor QoL with current treatment. In this case, decision-makers were
willing to trade 6 years of survival (or life) or willing to pay $35,929 to reduce
uncertainty from “high” to “low”.

Previous studies have suggested uncertainty is important to decision-makers,
with an increase in uncertainty reducing the likelihood of a positive funding
recommendation [99, 101, 102, 105, 107]. The current study suggests the importance
of uncertainty to the decision differs according to severity of illness. This is consistent
with the findings of Tappenden and colleagues from a stated preference experiment in
NICE appraisal committee members, which suggest NICE are prepared to trade an
increase in uncertainty to treat a reduced baseline QoL level, all else equal [105].

The only previous study to explore the importance of uncertainty to the PBAC,
recently published by Harris and colleagues [52], did so using a number of quantified
variables that may represent uncertainty and did not find evidence that uncertainty was
important to the decision [52]. Variables used represented the precision, level and
quality of evidence, and the upper limit of the ICER in the model sensitivity analysis.
However, the authors of this study provide a number of possible explanations for the
apparent lack of importance for these variables, including a lack of power to detect a
significant difference. Further, the authors undertook a sub analysis of all past decisions
where the PBAC was not confident in the clinical significance of the drug and found
some of the “ncertainty” variables to be significant in this sub analysis. It seems likely
that the findings of the present study do not conflict with that of Harris and colleagues;
rather, that the complex definitions surrounding uncertainty and possible interactions
between uncertainty and other factors mean that uncertainty as a concept requires
further elaboration and research.
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6.3.5 Decision-maker preferences for the “neither” alternative

A “neither” option was included in the choice sets. Thus, should respondents
view the described pharmaceuticals as unworthy of funding, they were not forced to
make a choice. In sub-DCEs A and B, there was no propensity for decision-makers to
choose “neither” over a new pharmaceutical, or vice versa.

In sub-DCE C (long

survival, moderate QoL with current treatment), a propensity for decision-makers to
choose a new pharmaceutical over “neither” was seen, all else equal. No a priori
prediction was made regarding the sign for the alternative specific constant associated
with the “neither” option; however, Tappenden and colleagues also found a propensity
to fund the novel technology in a stated preference study of NICE appraisal committee
members [105]. The inclusion of a “no funding” choice is consistent with previous
studies exploring the preferences of experts or decision-makers [101, 105], and with the
actual decision taken by decision-making bodies, including the PBAC.

It is of interest to compare the use of the “neither” alternative by the public and
decision-makers. A summary of the proportion of choice sets for which “neither” was
chosen and the sign and significance of the alternative specific constant for the “neither”
alternative is given in Table 32.
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Table 32: Public and decision-maker preferences for "neither"
Public

Decision-makers

Sub-DCE

A

B

C

All

A

B

C

All

Proportion

16.6%

9.7%

15.7%

14.0%

14.2%

4.0%

20.5%

12.9%

Positive

Positive

Negative

N/A

Positive

Negative

Negative

N/A

(p 0.05)

(p>0.05)

(p 0.05)

(p>0.1)

(p>0.1)

(p 0.1)

Neither

Not sig.

New

Not sig.

Not sig.

New

of choice
setsa
ASC_N sign
and sig.

b

Preference

N/A

N/A

for “neither”
or “new”c
Table footnotes:
a
Proportion of choice sets for which “neither’ was chosen.
b
ASC_N was the alternative specific constant for the “neither” alternative.
c
Observed preference to choose “neither” or a new pharmaceutical (A or B), all else equal. Sig. is the
statistical significance; as defined in Chapter 3 Section 3.5.8.3 this was at the 5% level for the public and
at the 10% level for the decision-maker study. N/A not applicable.

A similar trend was seen in the public and decision-maker frequencies for
choosing “neither” between sub-DCEs, and the public and decision-makers both chose
“neither” for a similar proportion of choice sets across all sub-DCEs (14.0% and 12.9%
respectively). This further suggests that neither the public nor decision-makers used the
“neither” alternative to avoid the decision. It is notable that both the public and
decision-makers chose “neither” for less choice sets in sub-DCE B (long survival, poor
QoL with current treatment) than in either sub-DCE A or C. Although preferences
indicate a variable propensity to choose “neither” as opposed to a new pharmaceutical,
or vice versa, the public and decision-maker preferences for “neither” are generally
consistent. The exception is sub-DCE A (short survival, poor QoL with current
treatment), for which the public showed a propensity to choose “neither” over a new
pharmaceutical, all else equal.

6.3.6 A summary of decision-maker preferences as they relate to the thesis
research questions
The findings of this study suggest that decision-maker preferences support a
trade-off between gains in survival and health-related QoL, for the treatment of others.
The trade-off differs depending on the baseline severity of illness. Specifically, it is
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affected by a short initial life expectancy, and when the baseline survival is short, it is
also affected by a poor initial health state. The decision-makers consider costeffectiveness to be a relevant decision-making criterion. The WTP “threshold” for
survival does not differ greatly between different severity of illness scenarios. The
WTP “threshold” for QoL differs depending on the baseline severity of illness.
Specifically, a long initial life expectancy results in QoL being valued more highly.
However, when survival, QoL and chance of success were combined into a QALY,
there was a trend towards a greater WTP per QALY when the baseline severity of
illness was associated with a short life expectancy and poor initial health state. For
moderate health states, the decision-makers were willing to trade QoL for other
commodities when QoL was described in terms of pain/discomfort, but no statistically
significant trades were identified when it was described in terms of anxiety/depression.
The findings suggest that decision-maker preferences for uncertainty depend on the
baseline severity of illness, with the described levels of uncertainty not observed to be
important when the baseline severity of illness is associated with both a short life
expectancy and poor health state.

6.4 Are the stated preferences of the Australian public and Australian
decision-makers consistent?
In this section, the consistency between the stated preferences of the public and
decision-makers is explored. An exploration of the consistency of preferences is
relevant, since the stated preferences of decision-makers are likely to be a “marker” for
the recommendations they make on pharmaceutical funding. The consistency of public
and decision-maker preferences represents a first step in assessing whether public
funding decisions for pharmaceuticals are consistent with the preferences of society. If
public and decision-maker stated preferences are consistent, it suggests the average
decision-maker values pharmaceuticals and their use in a similar way to the average
member of the public, and funding decisions are likely to be consistent with the
preferences of society. Likewise, if public and decision-maker stated preferences are
not consistent, it suggests there is likely to be some disparity between funding decisions
and the preferences of society.
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This is the first study to attempt to directly compare the stated preferences of a
pharmaceutical funding body, and the population which stands to benefit from (and pay
for) their funding recommendations. In the following sub-sections, Australian public
and decision-maker stated preferences as they relate to preferences for the trade-off
between survival and QoL (Sub-section 6.4.1) and WTP for survival and QoL (Subsection 6.4.2) are compared. Overall, the findings suggest that there is a great deal of
consistency between the stated preferences of the Australian public and decisionmakers. However, there are also some dissimilarities and it is these differences that will
be particularly emphasised in the following discussion. The findings are then briefly
summarised (Sub-section 6.4.3).

6.4.1 Preferences for the trade-off between survival and QoL
The empirical research undertaken in this thesis suggests that there are many
consistencies between the public and decision-maker preferences for the trade-off
between survival, across different severity of illness states. Both public and decisionmaker preferences support a trade-off between survival and QoL gains, across a range
of severity of illness states, when QoL is described as a reduction in pain/discomfort.
For both the public and decision-makers, that trade-off differs depending on the baseline
severity of illness. A scenario involving short initial expected survival causes survival
gains to be valued more highly relative to QoL gains (Table 30). However, for both the
public and decision-makers, when the initial severity of illness involves a long survival,
there is little difference in the trade-off between survival and QoL when the initial
severity of illness involves poor QoL as compared to moderate QoL. When initial
survival is short (but not when initial survival is long), improving severe QoL states is
valued particularly highly relative to improving moderate QoL states, to a greater extent
than would be suggested by the QALY framework; however, survival is still valued
highly relative to QoL when compared to other severity of illness scenarios involving a
longer initial life expectancy.

Two main differences were observed between public and decision-maker stated
preferences for the trade between survival and QoL. The first relates to the value placed
on the treatment of moderate anxiety/depression. When the initial health state was
moderate, the public valued an improvement in anxiety/depression and pain/discomfort
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approximately equally. However, the value placed by decision-makers on an
improvement in anxiety/depression did not reach statistical significance, for the levels
presented in the experiment. Various hypotheses have been suggested as to why the
experiment may have shown a lack of value for the improvement of anxiety/depression
in decision-makers, the strongest being that decision-makers might value an
improvement in anxiety/depression at different attribute levels (refer to section 6.3.3).
However, even if this hypothesis were true, it appears that the public place a greater
value on an improvement from moderate anxiety/depression to no anxiety/depression
(both states associated with moderate pain/discomfort) in terms of both survival and
money than do decision-makers. This is because the levels for survival, cost and QoL
were the same in both the public and decision-maker DCE; yet, the public and not
decision-makers were observed to trade other attributes to improve anxiety/depression
at those levels80.

The second difference relates to the magnitude of the MRS between survival and
QoL for the public and decision-makers. Without exception, the public were always
willing to trade more years of survival for a comparable QoL (or QALY weight) gain,
all else equal (Table 30). Comparing the public and decision-maker MRS of survival
for a gain in QALY weight, the smallest disparity between the public and decisionmaker MRS was in more acute states of severe illness as described by both a short
survival and poor QoL with current treatment (sub-DCE A). In this case, the public
were willing to trade 1.3 times as much survival as the decision-makers for the same
QALY weight gain. When severity of illness involved the more chronic state of long
survival in either poor QoL (sub-DCE B) or moderate QoL (sub-DCE C), there was
greater disparity, with the public willing to trade 3.1 and 2.4 times as much survival as
decision-makers for the same QALY weight gain in sub-DCEs B and C respectively.
This suggests that the public on average may value QoL more, relative to survival, than
do the decision-makers; and, that this is particularly the case when the initial severity of
illness involves a long survival. However, this finding of a difference in the magnitude
of the MRS between survival and QoL for the public and decision-makers could be
limited by the design of the DCE; in particular, by providing a quantitative QALY
80

One possible alternative explanation is that the difference in valuation of QoL between the public and
decision-makers is limited by the design of the DCE; that is, by decision-makers but not the public being
given a QALY weight in addition to qualitative description of QoL. Refer to Section 6.5.3p 187 for
further discussion.
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weight in addition to the qualitative QoL description for decision-makers but not the
public (this is discussed further in Section 6.5.3).

6.4.2 Preferences for WTP for survival and QoL

When the commodity traded was cost, rather than survival, the findings of the
studies suggest that both the public and decision-makers consider cost-effectiveness to
be a relevant decision-making criterion, across a range of severity of illness states.

For both the public and decision-makers, improving severe QoL states was
valued much more highly than improving moderate QoL states; this was particularly the
case when the initial expected survival was short. However, there were some
inconsistencies observed between public and decision-maker preferences. For the
public, the WTP “threshold” for both survival and QoL gains differed depending on the
baseline severity of illness, with a short initial expected survival in poor QoL resulting
in both survival and QoL gains being valued more highly than when the initial severity
of illness was associated with a long expected survival. In contrast, for decision-makers,
the WTP “threshold” for survival did not differ greatly between different severity of
illness states. Further, for decision-makers, the WTP for a QoL or QALY weight gain
was greatest when the initial severity of illness was associated with long survival (rather
than short survival, as was the case for the public).

Two further inconsistencies between the public and decision-maker preferences
were evident. Firstly, when the initial health state was moderate, the public valued an
improvement in anxiety/depression and pain/discomfort approximately equally;
whereas, no statistically significant effect for willingness-to-pay for an improvement in
anxiety/depression was found for decision-makers (at the levels presented in the DCE).
Secondly, although the decision-makers were willing to pay more for a survival gain
than the public when the initial severity of illness involved a long survival (sub-DCEs B
and C), the public were always willing to pay more for an equivalent QoL gain.
Comparing the public and decision-maker WTP for a gain in QALY weight, the largest
disparity between the public and decision-maker WTP was in more acute states of
severe illness as described by both a short survival and poor QoL with current treatment
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(sub-DCE A). In this case, the public were willing to pay 7.5 times as much as the
decision-makers for the same QALY weight gain (Table 31). When severity of illness
involved the more chronic state of long survival in either poor QoL (sub-DCE B) or
moderate QoL (sub-DCE C), there was less disparity, with the public willing to pay
twice as much as decision-makers for the same QALY weight gain. This suggests that
the public, on average, may value QoL more than decision-makers, not only when
survival is the commodity traded (discussed in Section 6.4.1) but also when cost is the
commodity traded. However, when cost is considered, the greatest disparity between
the public and decision-makers is in severe illness described as both short survival and
poor QoL, in which case the public place a much greater value on QoL than do
decision-makers. Nevertheless, this finding of a difference in the magnitude of the
WTP for a QoL or QALY weight gain between the public and decision-makers could be
limited by the design of the DCE; in particular, by providing a quantitative QALY
weight in addition to the qualitative QoL description for decision-makers but not the
public (this is discussed further in Section 6.5.3).

Interestingly, when the WTP for a QALY weight gain was adjusted to take
account of the chance of success levels and differing survival durations across the three
sub-DCEs, there was consistency between public and decision-maker preferences in an
overall trend to value the treatment of the severely ill (described as both short survival
and poor QoL) over other severity of illness states, all else equal (Table 31). This
suggests that decision-makers may have estimated the QALY gains to inform their
response to the choice sets, and this hypothesis is supported by the high proportion
(72.8%) of decision-makers who reported calculating the ICER for at least some
questions. However, whilst for the public even the lower end of the WTP per QALY
range for severe illness described as both short survival and poor QoL (sub-DCE A)
was greater than the upper end of the range in the other two severity of illness scenarios,
for decision-makers the WTP per QALY range overlaps between sub-DCEs (Table 31).
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6.4.3 A summary of the consistency between the stated preferences of
Australian public and decision-makers
Overall, the findings of this research suggest there are many consistencies
between decision-maker and public stated preferences in terms of their willingness to
trade between survival, QoL and cost, and the relative importance of attributes to the
decision. However, there are also some notable differences. The consistency between
Australian public and decision-maker preferences as they relate to the research
questions is summarised in Table 33.
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Yes: affected by short initial life
expectancy; and, when baseline
survival is short, by poor initial health
state.
Yes, for survival, QoL and QALY
gains:
Survival more highly valued when
short initial life expectancy.
QoL more highly valued when short
initial life expectancy and poor initial
health state.
QALY more highly valued when both
short initial life expectancy and poor
initial health state.
Not applicable.

2. If so, does the trade-off differ
depending on the baseline severity
of illness (i.e. initial health state or
initial life expectancy)?
3. Does the willingness-to-pay
“threshold” for survival or QoL
gains differ depending on the
baseline severity of illness (i.e.
initial health state or initial life
expectancy)?
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4. What is the relative importance of
cost and survival to uncertainty for
decision-makers, and does the
relative importance differ
depending on the baseline severity
of illness (i.e. initial health state or
initial life expectancy)?

Public preferences
Yes

Research question
1. Do preferences support a trade-off
between gains in survival and
health-related QoL?

Preference for uncertainty depends on
baseline severity of illness:
uncertainty not observed to be
important when both a short initial
life expectancy and poor initial health
state.

Decision-maker preferences
Yes : although, no statistically
significant effect for willingness to
trade for anxiety/depression was
found.
Yes: affected by short initial life
expectancy; and, when baseline
survival is short, by poor initial health
state.
Yes, for QOL and QALY gains:
WTP for survival did not differ
greatly.
QoL more highly valued when long
initial life expectancy.
QALY more highly valued when both
short initial life expectancy and poor
initial health state.

Table 33: Summary of the consistency between Australian public and decision-maker stated preferences

Consistent with public and
decision-maker preferences
to prioritise those with both
short initial life expectancy
and poor initial health state.

Broadly consistent. Some
inconsistencies in WTP for
survival and QoL, but
consistent WTP when
individual attributes
combined into a QALY.
Public may place a higher
value on QoL and QALY
gains.

Consistency (differences)?
Consistent. Public may
place a higher value on the
treatment of
anxiety/depression.
Consistent. Public may
place a higher value on QoL
gains

Both public and decision-maker stated preferences support a trade-off between
gains in survival and health-related QoL, for the treatment of others. For both, the
trade-off differs depending on the baseline severity of illness. Specifically, it is affected
by a short initial life expectancy, and when the baseline survival is short, it is also
affected by a poor initial health state. Both the public and decision-makers consider
cost-effectiveness to be a relevant decision-making criterion. The WTP “threshold”
differs depending on the baseline severity of illness; although, there is some
inconsistency between the public and decision-makers in how the WTP differs across
baseline severity of illness. For the public, a short initial life expectancy results in
survival gains being valued more highly than when initial life expectancy is long; and, a
short initial life expectancy combined with a poor initial health state results in QoL
gains being valued more highly than when the initial life expectancy is long and the
initial health state is poor or moderate. For decision-makers, the WTP for survival does
not differ greatly between different severity of illness scenarios, and a long life
expectancy results in QoL being valued more highly. Despite this apparent
inconsistency, when survival, QoL and chance of success were combined into a QALY,
there was a trend towards a greater decision-maker WTP per QALY when the baseline
severity of illness was associated with a short life expectancy and poor initial health
state. This trend is consistent with public preferences. Further, although it is not
directly comparable with public preferences81, the finding that uncertainty is of least
importance to decision-maker preferences when the severity of illness involves both a
short life expectancy and poor health state, is consistent with public and decision-maker
preferences to prioritise those with both short initial life expectancy and poor initial
health state.

Although the stated preferences of the public and decision-makers are largely
consistent, there are also some apparent differences. In particular the MRS of survival
for QoL (and QALY weight) gains, and WTP for QoL (and QALY weight) gains, is
without exception larger for the public than for decision-makers across all scenarios.
This is not the case for the WTP for survival gains. This suggests the public may place
greater value on QoL gains than do decision-makers. Further, the public appear to value
the treatment of moderate anxiety/depression to a greater extent than do decision-

81

Preferences for “uncertainty” were not measured in the public.
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makers. Finally, whilst the estimated WTP per QALY showed a trend towards
prioritising the severely ill (described as both short survival and poor QoL) all else
equal, the trend was stronger in the public.

6.5 Limitations
Prior to this study, little was known about the preferences of either the
Australian public or PBAC in pharmaceutical decision-making. Thus, the magnitude of
the implied values (MRS and WTP) should be viewed as indicative and further
confirmation sought. However, the research does provide a trend indicating the relative
trade-offs respondents are willing to make across different severity of illness contexts
and between different population samples. There are a number of limitations specific to
the public study (Sub-section 6.5.1), decision-maker study (Sub-section 6.5.2), or
related to a comparison between preferences (Sub-section 6.5.3) that will now be
discussed.

6.5.1 Limitations of the public study

Response rate and representativeness of sample
The findings are likely to be limited by the response rate (16.3%), which is
slightly lower than other studies involving self-administered surveys [211, 212].
However, one DCE study in health care using similar recruitment techniques (i.e. a selfadministered postal survey with no reminder) achieved a similar response rate (18.4%)
[213]. Nevertheless, the response rate has implications for the representativeness of the
sample, and therefore the generalisability of the results [213]. It is possible that nonresponse error has been introduced [174]. It is not possible to compare the
characteristics of responders and non-responders to explore any potential bias, since no
data was available for those who did not respond.

It is probable that those responding have an above average interest in the
funding of pharmaceuticals. The level of medication use reported by respondents
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appears to be broadly consistent with the most recent data available on Australian
population medication use (the National Health Survey 1995 [214]). However, it is
notable that more than twice as many respondents reported current problems with
pain/discomfort (37.8%) in this DCE than for any other health dimension. We have
little data on the prevalence of pain/discomfort in the Australian population. The
National Health Survey (1995) indicated that 26% of Australians aged at least 15 years
took prescription or over the counter pain reliever medications in the two weeks prior to
the survey [215]. Although there are other modalities of pain relief, it is possible that
individuals experiencing pain were more likely to respond. Given the use of pain to
describe the health states in the experiment, this may have biased the importance of
QoL in the findings. In addition, it seems likely that the respondents had more
experience of severe illness affecting themselves or their family than the general
Australian population, with 41% and 73% reporting a serious illness, and 21% and 42%
reporting a hospital admission, in themselves or a family member respectively in the
last 12 months.

Despite the quasi-random recruitment method, respondents do not appear to be
strictly representative of the Australian adult population. Of particular note,
respondents were more likely to have private health insurance (72.3% hospital cover,
66.0% ancillary cover) than the average Australian (46.6% hospital cover, 41.4%
ancillary cover) [201]. Since some insurance policies provide cover for nongovernment funded medicines, it is possible that self-interest may have biased the
results in favour of the funding of “neither” medication. Future research could consider
face to face administration to increase response rate and test for non-response error.

In an attempt to minimise any ordering bias, three survey versions were equally
distributed at recruitment (refer to Chapter 3 Section 3.5.7.9). A slightly smaller
response rate was achieved for version 3 (13.8%), than for the other two versions
(17.4% and 17.1%). It appears that version 3 was less appealing for respondents, and
this may have contributed to the overall low response rate for the survey. The question
should be asked as to why version 3 achieved a lower response rate. Version 3
presented sub-DCE C (which described QoL in terms of two dimensions of health) first.
It seems possible that the increased complexity of the QoL description in sub-DCE C,
when presented as the first sub-DCE to the respondent, reduced the likelihood
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individuals would respond. The pilot study only tested version 1; thus, there was no
opportunity to identify issues with the ordering of the sub-DCEs. In the future, pretesting all three versions, undertaking qualitative research alongside a DCE, or
administering the DCE via face-to-face contact may identify the reason for anomalies
such as this. It is possible that the lower response for version 3 has allowed the
introduction of ordering bias in the data; although, the difference in survey version
numbers is not large and so it seems unlikely that this would alter the findings.
Nevertheless, future research could explore the impact of process attributes such as the
survey version on the model and as a possible explicator of preference heterogeneity.

Possible violations of the assumption of “rational” consumer behaviour
This study collected information on the proportion of respondents who exhibited
either lexicographic preferences, or who “violated” a non-satiation rule. Since such
responses are not necessarily “irrational” [172], these respondents were included for
analysis (refer to Chapter 3 Section 3.5.8.5). However, such information does help to
create an overall picture of respondent preferences. There are two observations of
particular note. Firstly, the proportion of public respondents (29.2%) exhibiting
lexicographic preferences was relatively high in sub-DCE B (long survival, poor QoL
with current treatment). However, this was not high compared to the proportion of
respondents exhibiting lexicographic preferences in previous DCE studies [68, 82, 143].
The majority of those exhibiting lexicographic preferences in sub-DCE B did so in
favour of maximising QoL (45 out of 47 respondents). This is likely to have contributed
to the importance placed on QoL in sub-DCE B. Future research could explore the
impact of excluding respondents exhibiting lexicographic preferences from the models,
to test whether this has an impact on the study conclusions. However, only one
respondent chose so as to minimise pain/discomfort for all three sub-DCEs. This
suggests that the levels used to define QoL (and other attributes) for sub-DCE B were
not sufficiently broad to induce trading for 44 of the respondents showing lexicographic
preferences in sub-DCE B. Alternatively, it might suggest that there is an aspect of the
associated severity of illness scenario (long survival, poor QoL) that means those 44
respondents would choose to reduce pain/discomfort regardless of the levels of the
attributes in the experiment. It refutes any suggestion that the observation of
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lexicographic preferences is due to respondents utilising decision-making heuristics82.
In any case, since these respondents appear to genuinely value QoL in this situation,
their preferences are important to policy, vindicating their inclusion in the model [172].

The second observation is the relatively high proportion of public respondents
(29.8%) “violating” the non-satiation rule in sub-DCE C (long survival, moderate QoL
with current treatment), by choosing a pharmaceutical that was dominated by the
current treatment (and therefore, the “neither” option), but which was not dominated by
the alternative pharmaceutical. This may suggest some respondents were inattentive to
the severity of illness scenario descriptions in the introductory text. Future research
could test this possibility, by re-estimating all three models excluding respondents who
violated the non-satiation rule in any sub-DCE, to see if there is any impact on the study
conclusions. However, the majority of these instances occurred as a result of one choice
set, and it may be that respondents valued some aspect of that choice set in an
unexpected way; Lancsar and Louviere (2006) have argued that researchers should not
impose preferences by judging such responses as irrational and excluding them from the
analysis [172]. Further, very few violations of the non-satiation rule occurred where a
respondent chose a pharmaceutical that was dominated by the alternative
pharmaceutical (3 choice sets in each sub-DCE). This supports the task being generally
well understood by respondents.

6.5.2 Limitations of the decision-maker study

Response rate and representativeness of sample
The number of respondents was low compared to the number used in other
published DCE studies. Generally, DCE studies include upwards of 40 respondents [68,
183, 184]; although, previous research in the health field suggests 20-30 respondents
can provide precise parameter estimates [77]. However, the group surveyed was a small

82

Decision-making heuristics have been suggested as one possible explanation for the observation of
lexicographic preferences [143, 216].
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yet well-defined population; it was not possible to expand the sample83. There would
usually be two main concerns with using such a small population in a study. Firstly, a
small sample may not be representative, due to either sampling error, or non-response
error, or both (refer to Box 9 page 89 for a definition of these errors). However, in this
case, sampling error is not a concern since the whole population of interest was invited
to participate. Further, non-response error may be limited, as a reasonable response rate
(overall response rate 35.1%, usable response rate 29.7%) was achieved [217]; and, the
PBAC is likely to be a relatively homogenous population84. Secondly, a small sample
size may not have sufficient power to show a significant effect for the attributes of
interest, particularly if the effect is small [192]. However, a key advantage of the DCE
method is its efficiency. Most of the attributes were statistically significant; highlighting
that lack of power was not a concern [184]. Further, no convergence problems were
experienced with the models. Thus, with the exception of a few parameters that were
not significant (which as already discussed may have been significant for a larger
sample), the small sample size does not appear to be a problem in practice.

Definition of the attribute “uncertainty”

The apparent lack of importance of uncertainty in sub-DCE A may be due to the
sample size being too small to show an effect, or to the levels of uncertainty not being
sufficiently wide to induce trading. In the current DCE, an attempt was made to define
uncertainty, in terms of the uncertainty around the chance of success. “Low”
uncertainty was defined as “the true chance of success for the pharmaceutical is within
± 5% of the stated chance of success”, and “high” uncertainty was defined as “the true
chance of success for the pharmaceutical is within ± 20% of the stated chance of
success”. One respondent made a comment relevant to the definition of uncertainty on
their questionnaire. This respondent suggested that the definition given for high
uncertainty was:
83

Refer to Section 3.5.7.6 for further discussion of the constraints that precluded obtaining a larger
sample.
84
Nevertheless, the possibility should be acknowledged that only a particular group within the PBAC
might have responded. For example, since health economists are likely to be more familiar with the DCE
technique than other members of the PBAC, it may be that health economists are over represented, and
others such as clinicians and epidemiologists are underrepresented. There is no way of testing this with
the data collected.
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“ ...not really high uncertainty … didn’t impact on … decisionmaking.” [Decision-maker respondent]

Although this comment was not specific to sub-DCE A, it does suggest that the
levels of uncertainty used in the DCE may not have been sufficient to induce trading for
some respondents. However, by defining uncertainty, it is at least possible to infer that
uncertainty was (sub-DCEs B and C) or was not (sub-DCE A) important at the defined
levels, rather than only to infer that some “low” or “high” but undefined level of
uncertainty is important (as is the case with the study by Tappenden and colleagues
[105]).

A further valid point related to the uncertainty attribute was raised by one
respondent on their questionnaire. This respondent stated that it was:

“Hard to disentangle probability and uncertainty – both contribute to
perceived chance of success.” [Decision-maker respondent]

This suggests there may have been some collinearity between the two attributes
“chance of success” and “uncertainty” (which was defined as a range of chance of
success). This may have biased the importance of “uncertainty” or “chance of success”
in any of the sub-DCEs. A similar criticism also applies to a previous stated preference
study which defined uncertainty as a confidence interval around the ICER and also
included a separate ICER attribute representing cost-effectiveness [101]. Future
research should carefully consider the definition of any uncertainty attribute.

6.5.3 Limitations in the comparison between public and decision-maker
stated preferences

In addition to limitations that are specific to the public or decision-maker studies
(discussed in Sub-sections 6.5.1 and 6.5.2 above), there are a number of limitations that
apply to interpretation of the comparison between public and decision-maker
preferences.
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Generalisability of results
As with any DCE, the findings only apply to the hypothetical scenario described
by the DCE; that is, for the treatment of a group of 5,000 of age 50-years, and within the
attribute level ranges included in the experiment. It is not appropriate to extrapolate the
findings to apply outside of these boundaries. Of particular note, the health states were
almost exclusively described in terms of the level of pain/discomfort experienced by the
recipient. This is only one dimension of health, and others have found it may play a
particularly important role in preferences for priority-setting [83]. It is possible that
QoL gains in other health dimensions may be of less importance to public and/or
decision-maker preferences.

Assumptions made in comparing public and decision-maker preferences
Since this thesis compares public and decision-maker preferences for the same
pharmaceutical attributes, it is important to consider whether the public and decisionmaker understanding of those attributes differs in a systematic way; since, this would
result in a systematic bias in the interpretation of a comparison of preferences. For
survival, there is no reason to suspect that the understanding of the public and decisionmakers differ. QoL was defined as EQ-5D health states. It is possible that the
understanding of what is meant by for example “extreme” or “moderate”
pain/discomfort may vary between individuals; but there is no reason to suspect it might
vary systematically between decision-makers and the public. However, decisionmakers were given a QALY weight for each QoL description, and this may have
impacted on their interpretation of the QoL states. It is possible that this may have been
driving at least some of the differences in the MRS and WTP values seen between the
public and decision-maker respondents. Perhaps the largest concern would relate to the
cost attribute. Whilst the ability to compare the magnitude of the public WTP with the
decision-maker WTP may be limited by the public possibly having a different
interpretation of “cost” to that of the decision-makers, this limitation does not apply to
the interpretation of the public relative WTP between different severity of illness
scenarios. Thus, it does not alter the conclusions of this study.
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There are two further assumptions that are required for the interpretation of
public and decision-maker willingness to trade and WTP. Firstly, the decision-maker
DCE had an additional attribute “uncertainty”. It was not possible to include
“uncertainty” in the public experiment since this term may have little meaning for the
public. However, to exclude it from the decision-maker experiment would have omitted
an attribute of likely importance. To compare public and decision-maker preferences, it
is assumed that whilst “uncertainty” may impact the overall decision, it does not impact
the trade between survival and QoL or between cost and individual attributes. That is, it
is assumed that having a “high” rather than “low” level of uncertainty affects
preferences for the individual attributes survival, QoL and cost in the same way.

Secondly, the comparison between sub-DCEs assumes no discounting of health
effects. If survival were to be discounted in sub-DCEs B and C (since the survival gain
occurs in 15 years, not 3 months, for these two sub-DCEs), the effect would be to
reduce the number of current years survival traded for QoL (and thus the relative
importance of QoL to survival) in these two sub-DCEs (i.e. reducing the MRS values
shown for sub-DCEs B and C in Chapter 6 Table 30, and reducing the disparity in MRS
between sub-DCEs A and B/C). Likewise, discounting of survival in sub-DCEs B and
C would result in an increase in the WTP for a current years survival in sub-DCEs B
and C (Chapter 6 Table 31), reducing the disparity in WTP between sub-DCEs A and
B/C. However, what is most important for the comparison of public and decisionmaker preferences is that both groups were consistent in their application of
discounting. Whilst the public are unlikely to have applied discounting (thus
confounding their responses with time preference), it is possible that the decisionmakers may have implicitly applied a discount rate prior to responding to the choice
sets. If this has occurred, the comparison between decision-maker and public
preferences would be biased. To aid interpretation, future research should ensure that
the application or otherwise of a discount rate to health gains is transparent.

As a consequence of the assumptions discussed above, the comparisons between
the public and decision-maker models are potentially tenuous due to the different
samples, DCE design and scenarios used. However, the results are indicative rather
than absolute.
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Realism of the task
Members of the PBAC were likely to have been more familiar with the DCE
task presented to them than were members of the public. All decision-maker
respondents were likely to have considerable experience in health care broadly and
specifically around decision-making for pharmaceuticals, that the public respondents
were unlikely to have had. The preferences of decision-makers are likely to have been
shaped by their experiences. As a result, there may be systematic differences between
public and decision-maker preferences relating to their past experiences that were not
accounted for in the experiment and may have biased the comparison of decision-maker
and public preferences in an unknown way.

Finally, it should be noted that whilst both studies permitted a respondent to
choose “neither”, they did not permit a respondent to choose “both” pharmaceutical A
and B. In reality, the PBAC are able to choose to fund both pharmaceuticals, and there
was some evidence to suggest that for some questions, they may have wished to do so
(this is further discussed in “Future Research” Section 7.4, along with some design and
analysis challenges related to including a “both” option). Not permitting respondents to
choose “both” may have biased the findings of the PBAC and public studies. However,
it is also noteworthy that whilst inclusion of “both” is particularly desirable for the
PBAC to mirror reality, it does not force respondents to consider the opportunity cost
involved in the decision-making. Therefore, respondents may be particularly prone
(more so than was the risk with the “neither” option) to using it to avoid the decision;
and this is likely to be a greater risk for the public respondents, who are less familiar
with the task and the PBAC’s decision-making processes. Thus, had “both” been
included in the current study, the findings of the public study in particular may have
been biased.

6.6 Conclusion: Are public funding decisions for pharmaceuticals in
Australia consistent with the preferences of society?
The findings of the research in this thesis suggest that for the attributes and
scenarios explored, the stated preferences of Australian decision-makers are largely
consistent with the stated preferences of the Australian public, as summarised in Section
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6.4 above. This suggests that the average decision-maker values pharmaceuticals and
their use in a similar way to the average member of the public, and funding decisions
are likely to be largely consistent with the preferences of society.

A comparison with the limited information available from previous studies on
actual recommendations made by the PBAC suggests broad consistency with the stated
preferences of the public in the current study. The empirical finding in this study that
the public are willing to consider cost-effectiveness is consistent with previous analyses
and case studies of past PBAC decisions [52, 55, 56, 125]. The magnitude of the
inferred public WTP per QALY in the current study is remarkably consistent with that
which appears to have been used in past PBAC decisions when the severity of illness
scenario involved a long survival (with poor or moderate QoL in sub-DCEs B and C
respectively) [56, 125]. However, the public WTP per QALY when the severity of
illness involved a short survival and poor QoL (sub-DCE A) is higher than that used in
past PBAC decisions. Nevertheless, the PBAC WTP per QALY suggested from past
PBAC decisions have been based on all decisions over a given period of time, and not
on decisions selected by severity of illness. Prioritising the severely ill is consistent
with past case studies of PBAC decisions [55]. There is no other information available
on actual PBAC decisions against which to compare the other characteristics of public
preferences found in this study.

The similarities and differences seen in the DCE studies undertaken for this
thesis have implications for government policy, the pharmaceutical industry, and for
society, and these will be discussed in Chapter 7 of this thesis.
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CHAPTER 7: Conclusions, implications and future research

7.1 Introduction
The research undertaken in this thesis aimed to consider whether public funding
decisions for pharmaceuticals in Australia are consistent with the preferences of society.
A DCE was used to elicit and compare Australian public and decision-maker
preferences. This is the first use of a DCE to consider the stated preferences of the
Australian public or decision-makers for the public funding of pharmaceuticals, and is
the first occasion where the stated preferences of a group of decision-makers have been
compared to the preferences of the population to whom their funding recommendations
apply.

The findings of this research suggest that the stated preferences of the Australian
public are largely consistent with the stated preferences of Australian decision-makers,
and are broadly consistent with pharmaceutical funding decisions in Australia. The
public and decision-makers were willing to trade between survival and QoL; and, both
consider cost-effectiveness to be important to the decision. Further, the initial severity
of illness is important, with both the public and decision-makers prioritising severe
illness when described in terms of both a short life expectancy and poor QoL, but not
when described in terms of a longer survival and poor QoL. For decision-makers, the
importance of the uncertainty in the effects of the pharmaceutical also differed
according to severity of illness. Several differences were observed between public and
decision-maker preferences. The findings suggest the public may place a greater value
on QoL gains than do decision-makers, and that the public may value the treatment for
moderate anxiety/depression more than decision-makers. Finally, although there is a
trend for both the public and decision-makers to prioritise the severely ill, the trend was
stronger in the public.

In the previous chapter (Chapter 6) the findings of this research were discussed
in detail along with the limitations of the research that should be considered when
interpreting the results. In this chapter the implications of the findings for those who
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hold a stake in the funding recommendation are discussed (Section 7.2); that is, for
society as a whole (Sub-section 7.2.1), for policy makers (Sub-section 7.2.2) and for the
pharmaceutical industry (Sub-section 7.2.3). This is followed by a discussion of the
implication of research observations for researchers who may consider further exploring
preferences or using similar techniques in future studies (Section 7.3). Future research
opportunities (Section 7.4) are highlighted. Finally, the overall conclusion of the
research is summarised (Section 7.5).

7.2 Implications for stakeholders
There are a number of implications of the research findings for stakeholders in
the funding process. These will now be discussed.

7.2.1 Implications for society

The general consistency observed between decision-maker and public
preferences suggests that pharmaceutical funding policy in Australia results in
pharmaceutical funding decisions which are broadly congruent with the wishes of
society as a whole. This should provide some reassurance to the Australian public that
decision-making for the Pharmaceutical Benefits Scheme (PBS) is based on “relevant”
criteria which society as a whole agree are fair under reasonable resource constraints.
This study has afforded the public an opportunity for their views on pharmaceutical
funding to be considered. It has provided some evidence that pharmaceutical decisionmaking in Australia is operating within the “Accountability for Reasonableness”
framework proposed by Daniels and Sabin, and in doing so, has promoted procedural
justice in priority-setting for pharmaceuticals in Australia [62, 69, 70].

Overall, the findings suggest that for both the public and decision-makers, the
trade-off between survival and QoL, and WTP for survival and QoL, is context specific.
The findings suggest a mixed ethical framework for pharmaceutical decision-making in
Australia; but one that is consistent between the public and decision-makers. Evidence
of utilitarianism is seen, in the willingness to place a limit on the trade between cost and
effectiveness. This suggests the public and decision-makers are concerned with value,
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and ultimately suggests a wish (to some extent) to maximise the health gain from
available resources. However, the indication that cost and effectiveness are not the only
criteria of importance suggests that utilitarianism is diluted by other considerations. In
particular, the importance of severity of illness is consistent with both a prioritarian
view, in which those who have least of what is to be distributed have priority; and with
Sen’s capability approach, which suggests society should maximise people’s capability
to achieve their potential [122, 129]. Thus, this study confirms that the distributive
framework for pharmaceutical decision-making in Australia is complex.

7.2.2 Implications for policy makers

Resource allocation for pharmaceuticals is a complex, and some might think
unenviable, task. Whilst the finding of considerable preference heterogeneity around
the criteria of importance to funding decisions suggests that sub-groups within society
have differing views, the findings from this study provide some reassurance to the
Australian Government and to the PBAC that their funding policies are likely to be
achieving results that are congruent with the wishes of society as a whole. This study
suggests that decision-making in Australia is consistent with the general consensus that
preferences should be taken from a representative sample of the entire population who
are eligible to benefit from the pharmaceuticals [64, 68].

The findings are supportive of a number of pharmaceutical funding policies or
approaches in Australia. Firstly, the finding that the public are willing to consider costeffectiveness as a decision-making criterion is supportive of the use of costeffectiveness or cost-utility analysis as a decision-making framework. Secondly, the
finding that the public are willing to trade between survival and QoL for the treatment
of others is broadly supportive of the use of the QALY as an outcome measure.
Thirdly, the finding that the public wish to prioritise those with severe illness defined as
a combination of a short life expectancy and a poor QoL is consistent with the PBAC’s
stated approach to prioritise by severity of illness; although, what constitutes severe
illness is not clearly defined in the PBAC guidelines [9]. Finally, the finding that the
importance of the uncertainty in the effects of the pharmaceutical also differs according
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to severity of illness for decision-makers is consistent with the PBAC guidelines [9],
and further supports prioritisation for the severely ill.

This research indicates the public’s desire to help others whose life is under
threat. Thus, several specific policies to prioritise those with severe illness are
supported. In particular, this is consistent with the PBAC policy of prioritising
pharmaceuticals meeting “rule of rescue”85 criteria, which include that “ … the medical
condition defined by the requested restriction is severe, progressive and expected to lead to
premature death” [9]. Nevertheless, pharmaceuticals are only characterised as meeting

“rule of rescue” status if they meet a number of other criteria, namely that no alternative
treatment exists in Australia, that the condition applies to only a small number of
patients, and that the clinical benefit is “worthwhile” [9]. These circumstances were not
specifically tested in this research; however, it may be that the public would wish the
“rule of rescue” criteria to be applied more broadly.

The findings also evidence the very high value the public place on the QoL of
others, when they are suffering a life-limiting illness. There is an externality, a caring
preference, not to see others suffer. Clinical examples of circumstances in which this
might be the case include palliative care, and also some pharmaceuticals that might be
used in life-threatening conditions such as those used for the treatment of cancer. This
is consistent with the Australian Government’s recent palliative care initiative to
support community access to appropriate medicines to help maintain quality of life in
palliative care [218]. However, the study suggests that the public may value QoL
relative to survival more highly than do PBAC members, and that the public may be
willing to pay more for pharmaceuticals used in the treatment of severe illness than are
PBAC members. Whilst it appears that those with severe illness are already prioritised
to some extent, it may be that prioritisation does not go far enough if funding decisions
are to be consistent with public preferences, particularly when QoL can be improved in
those with a short life expectancy.

The findings suggest that the public may place a greater value on the treatment
of moderate anxiety/depression in others than do decision-makers. It may be that

85

A definition of “rule of rescue” is given in Chapter 1 Table 2.
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pharmaceuticals for anxiety/depression are less likely to be funded than the public
would wish. Further, this suggests that not only might the public place a greater value
on QoL than decision-makers; but, that the consistency between the public and
decision-makers in terms of the value they place on QoL may differ dependent on the
health dimension used to describe QoL. Thus, the consistency between public and
decision-maker preferences for an improvement in QoL appears to be context specific.
The implication of this is that an exploration of preferences would need to be
undertaken in each context of interest in order to elicit public preferences to inform
policy, or to compare the consistency of public and decision-maker preferences in that
scenario.

7.2.2.1 Incorporating public preferences into pharmaceutical decisionmaking in Australia
The consideration of public preferences when making resource allocation
decisions is consistent with procedural justice [69]. Policy-makers are increasingly
looking for ways to involve consumers in health care decision-making specifically and
for pharmaceutical funding decisions specifically [62]. Currently, the PBAC have one
consumer representative in their membership [54], but no other mechanism for
considering public preferences when making judgements about which pharmaceuticals
to fund for the treatment of others on the PBS. The accountability and transparency of
PBS processes, and the acceptability of PBS decisions to the public, might benefit if
policy strategies could be developed to elicit and incorporate public preferences into
PBS decision-making. Whilst this may seem a relatively straight forward statement to
make, it may be challenging to achieve.

The findings of this study suggest that members of the Australian public are
willing and able to provide preferences for pharmaceutical funding decisions, and that
the discrete choice experiment is a viable methodology for collecting these preferences.
Discrete choice methods could be utilised in further research to explore the preferences
of Australians for funding criteria. A large scale survey would require careful pilot
testing preferably in a face-to-face environment prior to execution. Ultimately, a larger
and more representative population sample should be approached to participate, with

197

careful consideration given to minimising the complexity of the survey and maximising
the response rate. It may be possible in the future to use alternative survey
administration modalities, such as web-based interfaces, to collect preferences on a
larger scale; or, to use a combination of survey modalities (such as web-based and mailbased) to maximise survey efficiency and flexibility whilst ensuring no population
subgroup is under-represented.

However, quantitative research into public preferences alone is unlikely to be
sufficiently robust to inform policy and decision-making [149]. The most useful
strategy is likely to combine quantitative research, which has the benefit of being able to
reach large population samples, with qualitative research. If resources were available to
do so, a citizens’ jury approach, modelled on the approach used by NICE [38, 39], could
be used in addition to a quantitative approach, to synergistically explore and elicit
public preferences for pharmaceutical funding. A qualitative approach would have the
benefit of allowing detailed exploration of concepts, and an assessment of the stability
of preferences to deliberation [149]. Further, it would provide an ideal forum in which
to develop and test DCE designs [219], which could then be used to refine and address
specific policy questions on a larger scale.

Whilst the qualitative citizens’ jury approach has been exemplified by NICE
[220], NICE have not to date combined this approach with quantitative large scale
methods. The findings of the current DCE suggest that such a synergistic approach is
worth further consideration. As the first country to formalise the use of costeffectiveness as a criteria for health technology assessment [7, 18, 19], Australian
policy-makers are well placed to be pioneers in developing and funding innovative
methods such as the DCE to elicit and incorporate public preferences into
pharmaceutical funding decisions.

7.2.3 Implications for the pharmaceutical industry

Thus far, a number of implications of the findings for society as a whole, for the
PBAC, and for the Australian Government have been highlighted. However, there is a
further key stakeholder for whom this research holds a number of implications; that is,
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the pharmaceutical industry. By understanding public and decision-maker preferences,
marketers can tailor pharmaceutical offerings that appeal to the public and to relevant
pharmaceutical funding bodies when making submissions, thus increasing the
likelihood of receiving public funding support.

Total health expenditure in Australia on all community-based medications (that
is, excluding those used in hospitals) exceeded $11.5 billion in the financial year 2005-6
[3]. The majority of this expenditure ($7.3 billion) was for benefit-paid pharmaceuticals
[3]86. Therefore, the listing of a pharmaceutical on the PBS is an important hurdle to
enable a company to recover their research and development costs (not just of the listed
product, but also of other chemical entities that do not reach the market), and ultimately
to make a profit. If pharmaceutical companies are unable to gain support for their
products, profits for shareholders would be reduced, and ultimately research and
development efforts for new pharmaceuticals would be hampered.

The PBAC provide detailed guidance on the preparation of submissions to
request a pharmaceutical be considered for listing on the PBS [9]. Guidance is provided
on the data requirements, methodologies and structure for funding submissions. These
guidelines allow an option for sponsors to provide additional relevant information (Page
163-169 [9]). They state that; “Ultimately, a sponsor may include in a submission any
information that is relevant to PBAC’s decision”. Thus, the industry can use
information from public preference studies which indicate the value the public place on
pharmaceuticals in different contexts, such as the current study, as additional
information to support their submissions for funding applications.

The findings of this research suggest that the public value certain attributes of
pharmaceuticals particularly highly in certain contexts. In particular, QoL and survival
were both highly valued by the public in severe illness (defined as both a short initial
life expectancy and poor initial health state). To a large extent, decision-maker
preferences for pharmaceutical funding mirror public preferences. This suggests that
86

Benefit-paid pharmaceuticals are defined as those PBS and RPBS listed pharmaceuticals for which the
Australian Government paid a benefit [3]. They exclude those medications which are PBS/RPBS listed,
but for which the total costs were equal to or less than the statutory patient contribution. This expenditure
also excludes the cost of medications used in public or private hospitals (e.g. for inpatient use), unless a
PBS or RPBS benefit was paid for them.
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pharmaceuticals used in these contexts are more likely to be funded, all else equal.
Consequently companies should be able to command a higher price for products that are
used to treat conditions in this context, as might be the case for example for some
cancer treatments or for palliative therapies.

In addition to revenue from benefit-paid pharmaceuticals, pharmaceutical
companies also gain revenue from “other medications”, which include those dispensed
through private prescriptions, and over-the-counter medications87 [3]. The remaining
$4.2 billion of Australian health expenditure on medications in 2005-6 was for “other”
(non-benefit) medications [3]. These medications were almost entirely paid for by
public individuals (who contributed over $4 billion of these costs) [3]. Public
preferences may indicate that the public are prepared to pay higher prices for certain
pharmaceutical products that are not included on the PBS (and therefore are not
purchased by the government). The current study explored preferences for the
treatment of others when the payment vehicle was defined as public (tax) funds.
However, it may be that similar preferences apply to pharmaceuticals when other
payment vehicles are considered. Thus, similar experiments of public preferences using
a different payment vehicle (from an individual’s own personal income) would be of
value to pharmaceutical companies, to allow them to tailor their products to meet public
demand in the private pharmaceutical market. This is an area for future research.

7.3 Implications for researchers
Overall, this study suggests the public and decision-makers (specifically the
PBAC) are willing and able to provide stated preferences for pharmaceutical funding
decision-making. Stated preference techniques, including DCEs, have been used
previously to elicit preferences for healthcare resource allocation (Chapter 2). This
study provides a further example of the use of the DCE in health care, and supports its
usefulness as a technique to elicit stated preferences in the context of pharmaceutical
funding decisions. The internal validity of the DCE in this context is supported. There
were few missing responses. The number of respondents who “violated” the non-

87

They also include those medications which are PBS/RPBS listed, but for which the total costs were
equal to or less than the statutory patient contribution [3].

200

satiation rule where a chosen pharmaceutical was dominated by the alternative
described pharmaceutical or exhibited lexicographic preferences was low in comparison
to other studies [68, 82]. All regression coefficients were of the expected sign, and the
MRS and WTP estimates from the DCEs were of a plausible magnitude; in some cases,
remarkably so. A number of observations from this research have particular relevance
to researchers who may consider further exploring preferences or using similar
techniques in future studies. The observations relate to the inclusion of a neither
alternative, the use of the MXL model, the payment vehicle used, and DCE design
considerations; these will now be discussed.

7.3.1 Inclusion of a “neither” alternative

The findings of this study support the inclusion of a “neither” alternative when
eliciting public or decision-maker preferences in priority-setting, where it is realistic to
consider that “neither” alternative could be chosen. Previously, it has been suggested
that one disadvantage of an opt out option is that it may be used to avoid the decision
[158]. This might be a particular concern for public respondents, who are relatively
unfamiliar with the decision task. However, neither decision-maker nor public
respondents appeared to use the “neither” alternative to avoid the decision. Further, the
public and decision-maker respondents used the “neither” alternative for a similar
number of choice sets (14% of choice sets in the public study, 12.9% of choice sets in
the decision-maker study), suggesting neither group was particularly prone to selecting
the “neither” alternative. However, the fact that a reasonable proportion of choices
resulted in the selection of the “neither” alternative suggests that had an opt out option
not been provided, a choice would have been forced when in reality a new
pharmaceutical would not have been recommended. Such a conditional demand model
would likely have resulted in an overestimation of the uptake of and WTP for new
pharmaceuticals [157].
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7.3.2 Use of the MXL model

Although the MXL model has been applied in other healthcare contexts [181,
183-185], this is the first example of the use of the MXL model to analyse a DCE in
priority-setting in healthcare. The use of the MXL model rather than an MNL model in
this study is vindicated by two observations. Firstly, the finding that there is preference
heterogeneity for at least some of the attributes in each model, supports the use of the
MXL model to accommodate that heterogeneity [157, 181]. Public preferences were
more heterogeneous than those of the decision-makers; this might be expected, given
that respondents in the decision-making sample are likely to have more in common than
those in the public sample. However, even the decision-maker respondents exhibited
preference heterogeneity for all models. Secondly, the finding that the alternative
specific constant associated with the “neither” option was significant in some models
suggests that there is some aspect of the alternative “neither” which was not defined in
the experiment, but which affects preferences for “neither” differently to preferences for
a new pharmaceutical (A or B) [157]. These two observations both suggest that the IID
assumption would be unlikely to hold for the model if a MNL analysis was used, and
vindicate the use of the MXL model to allow a relaxation of the IID assumption. The
MXL model shows and accommodates individual preference heterogeneity around the
mean sample preference; this is not possible with an MNL model (see Chapter 3 Section
3.5.8.1 for further discussion of the MXL model). It is likely that preferences for
pharmaceutical funding are complex, and future studies should consider the use of a
technique such as MXL to account for that complexity.

7.3.3 The payment vehicle

Overall, the use of public funds as a payment vehicle appears to be supported for
the public respondents, as well as for decision-makers. Previous studies of public
preferences for resource allocation in health care have not included cost as an attribute;
perhaps, because of the difficulties associated with defining it as a payment vehicle. It
might be hypothesised that cost, when framed in this way (i.e. where the payer is a
public source, not the respondent themselves), might be unimportant to public
preferences; particularly, since respondents were unlikely to have a good understanding
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of government health budgets. Nevertheless, the public were able to consider the cost
to the government. The absolute WTP values for the public could be held to be
inconsistent with welfare theory, since there is no direct link made between the payment
and the amount of the payment the respondent themselves would have to pay from their
own income [141]. However, this concern does not extend to considerations relating to
the relative WTP between scenarios, since the same respondents provided the responses
for each scenario. Further, the findings of this study do clearly show that the public as
well as decision-makers are willing for cost to be considered in pharmaceutical
decision-making. Therefore, researchers should consider including cost as an attribute
in future studies.

7.3.4 DCE design considerations

There are a number of design considerations that arise from the findings of this
DCE. The definition of an “uncertainty” attribute should be carefully considered. This
is further discussed under limitations of the decision-maker study (Section 6.5.2).
Further, the current study was the first to explore severity of illness as defined by both a
short life expectancy and poor QoL, and found that the two affect preferences in
different ways. Therefore, future research should define severity of illness carefully.

Finally, one decision-maker respondent reported on their questionnaire:

“…would have been easier to complete if (1) current practice was specified
in each question (as neither choice option) (2) drug A and B were next to
each other, rather than split by labels.” [Decision-maker respondent]

Although this respondent completed their questionnaire, it is possible that others
did not do so for related reasons. It is possible that a different format may have
increased the response rate for both the public and decision-makers. It is also possible
that a different format may have reinforced the differences between the three sub-DCE
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severity of illness scenarios to respondents88. Consideration should be given to the
presentation of choice sets, especially when an opt out option is included.

7.4 Future research
The research reported in this thesis has revealed a number of opportunities for
further research. These opportunities either relate to preferences for funding, or to the
methodologies used. These opportunities will now be discussed.

There are a number of criteria revealed by the literature review (see Chapter 2)
which had a variable level of evidence supporting their importance for either the public
or decision-makers. Further, there are some criteria, such as innovation or political
pressure, which could be important but which have not been empirically explored.
Whilst steps were taken in an attempt to reduce missing attribute bias89, the research
presented in this thesis could only explore a limited number of these criteria. Further
research into other attributes that may be important to the decision for both the public
and decision-makers, and their relative importance, is warranted. There are still many
criteria to be explored; however, there are two questions that are prominent, and which
could be addressed by a DCE. Firstly, the importance to Australian public and
decision-maker preferences of recipient age relative to health gain and cost should be
explored. It is already known that age is important to the preferences of the public [59,
60, 85, 86, 88, 92]; however, we do not know the preferred age profile (refer to Chapter
2 Section 2.3.2.6). Studies of the importance of age to decision-makers are conflicting
[98-100, 105]; and thus, there may be some inconsistency in public and decision-maker
preferences related to recipient age. Further, the importance of age has only been
explored to a limited extent in the Australian public [85], and has not been explored for
the PBAC. If age is to be explored, then health gain should again be separated into
survival and QoL gains (as was the case in the current study), since there is some
evidence that the importance of recipient age may differ depending on whether the
intervention is life-saving or QoL enhancing [84, 85]. Secondly, the importance of
88

There was some evidence that some public respondents may have been inattentive to the severity of
illness scenario descriptions in the introductory text; refer to “Limitations of the public study” Section
6.5.1 for further discussion.
89
Missing attribute bias was reduced by including detail on the age and number of recipients in the
introductory text, and holding these constant (refer to Chapter 3 Section 3.5.3).
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“rule of rescue” related criteria, as defined in the PBAC guidelines (2007) [9], to public
and decision-maker preferences could be explored. The current research supported the
importance for both the public and PBAC of helping those whose life is under threat;
however, it was unable to explore the impact of varying other criteria that may be of
relevance to the “rule of rescue”; namely, the number of patients requiring treatment,
whether an alternative treatment exists, and recipient age (which is stated by the PBAC
to be a modifier of the influence of the “rule of rescue” criteria on the decision) [9].

This research has considered the preferences of the Australian public and a
specific group of decision-makers. The preferences of other decision-makers and
population groups should be considered. In particular, there are a number of other
decision-makers in Australia who are responsible for advising the Government on the
public funding of pharmaceuticals, such as the Repatriation Pharmaceutical Reference
Committee (for the RPBS) and State/Territory DTCs [2, 49]. A comparison of the
preferences of different decision-making groups in Australia would be of interest. It
would also be valuable to compare the preferences of the PBAC with other decisionmaking groups, such as the NICE in the UK or the Canadian Agency for Drugs and
Technologies in Health (CADTH) [105], to further our understanding of pharmaceutical
decision-making criteria. An international comparison would be particularly useful for
the pharmaceutical industry, who often face the challenge of submitting funding
applications to more than one jurisdiction.

Importantly, further research should explore the extent to which the average
stated preferences of individual members of the PBAC (such as those found here) are
consistent with either the stated preference of the PBAC as a single decision-making
entity, or the revealed preferences of the PBAC, as indicated by actual funding
recommendations. The revealed preferences of the PBAC have been explored using a
regression analysis of past decisions [52]. However, an analysis of past decisions is
limited by the data available (refer to Chapter 3 Section 3.2 for further discussion). To
collect stated preferences is an attractive alternative, especially given their flexibility
and that they are relatively simple to elicit. However, eliciting the preferences of a
decision-making group such as the PBAC is a special case of a stated preference
experiment. Usually, a stated preference experiment is administered to a number of
individuals, where each individual is (or could be) a single decision-maker in the
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relevant market. However, in the case of pharmaceutical decision-making groups (such
as the PBAC) the stated preference experiment is administered to a number of
individuals who contribute to a decision; however, it is the group not the individual who
is the decision-maker in the market. It is assumed that the average stated preference of
individual group members is consistent with the stated preference of the group as a
single entity. This assumption has not been tested in the literature. The finding of some
preference heterogeneity in the current decision-maker study suggests there may be
some inconsistency between the stated preferences of individuals and of the group. To
test the assumption of consistency between individual and group preferences, a stated
preference experiment could be developed to be administered to both individual
respondents, and subsequently to the PBAC as a group, and the responses compared.
The feasibility and statistical efficiency of such a design would require research prior to
administration to answer this question.

Feedback from two decision-maker respondents on their questionnaire suggested
they would have been willing to fund “both” for some scenarios, as indicated by the
following statements:

“In real life I would do both (i.e. fund both pharmaceutical A and B) and
patients could choose. This one requires a value judgement of QoL vs
duration. ICERs very similar, and total cost is low.” [Decision-maker
respondent]

“… “neither” category forces you to think about allocative efficiency rather
than simply … comparison between A and B. In which case you should
have also included … “both”.” [Decision-maker respondent]

Inclusion of an alternative to fund “both” is consistent with a stated preference
study undertaken in conference attendees by Johnson and Backhouse [101]. However,
such an experiment would require a different design and analysis methods because the
categories are not mutually exclusive. In Johnson and Backhouse’s study [101], the
design involved each choice set being associated with two questions, resulting in what
is likely to be a more cognitively demanding design. Further, their analysis did not
utilise MXL models. Therefore, methods for incorporating a “both” alternative require
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further research. Nevertheless, preferences to fund both were not captured in the
current DCE analysis, and the impact of providing a “both” alternative could be
explored.
Previous stated preference studies of decision-maker populations have provided
the ICER as an attribute and did not seek to explore the trade-offs between effectiveness
attributes [101, 105]. The current DCE did not provide an ICER for each respondent in
a calculated form, since the study considered the trade-off between individual
components of the ICER. It was not possible to include the ICER in addition to the
other attributes, as doing so would have introduced multicollinearity into the design.
Further, there was a concern that including a direct ICER value to aid decision-making
could compromise the validity of the data90. Rather, it was possible for each respondent
to calculate the ICER from the information provided should they wish; and, a question
relating to the respondents calculation of the ICER was included to allow an exploration
of the data. There is some evidence to suggest that respondents used the ICER in their
decision. Firstly, 72.8% stated they calculated the ICER for at least some choice sets.
Secondly, when decision-maker WTP for QoL was used to give an estimated WTP per
QALY, preferences became consistent with a higher WTP for severe illness. Finally, a
comment from one respondent on their questionnaire stated:

“It would be helpful if you would calculate ICER per QALY for me!”
[Decision-maker respondent]

It is possible that not providing a calculated ICER reduced the response rate.
The extent to which providing the ICER directly rather than indirectly affects either
decision-maker preferences or the decision-maker response rate is an interesting
question that could be addressed by future research. Further, future research could
explore the best way to test the importance of cost-effectiveness to the decision in stated
preference experiments. In addition to the options of presenting the ICER as an
attribute (used in previous studies [101, 105]), or presenting the disaggregated attributes
of cost, survival, QoL and chance of success (as was the case in the current study), there
90

One of the benefits of the DCE is its ability to indirectly (rather than directly) estimate WTP [143]. It
seems possible that given the notoriety of the ICER as a decision-making tool and the much talked about
ICER threshold, providing an ICER in the DCE may provide a decision-making heuristic within the
experiment and bias the importance of the ICER for respondents.
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is a third option. The cost could be presented as a separate attribute, but the
components of effectiveness combined into one attribute represented as a QALY gain.
If desired, a categorical attribute could then also be included to represent the form in
which the health gain is received (i.e. survival gain, QoL gain, or both). This approach
may be less cognitively demanding than the fully disaggregated approach used in the
current study, and may be useful for exploring some of the other criteria as discussed
above (i.e. age and the “rule of rescue” criteria).
Preferences for the “neither” alternative as opposed to a new pharmaceutical
were variable, particularly for the public, and further research should be undertaken to
explore the reasons behind the choice of “neither”. A complimentary approach between
qualitative and quantitative techniques has been called for by a number of researchers
[68, 149] and such endeavours could be considered in future research to explore this.
Further, future research could explore different model specifications. It is possible that
including socio-demographic and process related variables in the utility specification for
the “neither” alternative may reduce some of the portion of observed utility assigned to
the alternative specific constant (by explaining that portion of the variance of the model
using the socio-demographic / process variable), and thus reduce the size and
significance of the constant. However, this specification would in effect explore
differences in preferences by sub-groups of the population, which is beyond the scope
of this thesis, and therefore, was not undertaken here.

Future research should explore the characteristics of respondents to further
understand the factors contributing to preference heterogeneity. The MXL model is
powerful in allowing such an exploration to be undertaken; however, since this thesis is
concerned with the average population preference for pharmaceutical funding, and not
the preferences of population subgroups, an exploration of the underlying factors
contributing to preference heterogeneity was not undertaken here. The MXL is a
relatively new technique in health economics [181, 183-185]. Its flexibility, ability to
provide insights into preference heterogeneity, and the increased computational power
available for estimation mean it is likely to gain popularity in applications [182]. The
current study is the first known example of the use of MXL to analyse preferences for
priority-setting in health care generally or pharmaceuticals specifically, and supports the
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feasibility of using the MXL model as an analysis technique in future healthcare
research.

Further methodological research is also needed into the application of the MXL
model, including into the specification of alternate distributions for the parameters. In
particular, the impact of different distributional assumptions for the COST, SURVIVAL
and CHANCE OF SUCCESS attributes should be explored. Parameters for which
unobserved preference heterogeneity would be expected to be of a constant sign, such as
is usually the case with a cost or price attribute, and would be expected to be the case
for survival and chance of success, can be represented by a distribution such as
lognormal, or a constrained distribution [157]. In the current study a decision was taken
not to do so, as the payment vehicle was from public not personal funds and qualitative
comments made in the public pilot study suggested that cost may be associated with
quality (Appendix C); therefore, it was desirable to avoid constraining the unobserved
preference heterogeneity associated with the COST attribute to a negative distribution.
Further, previous DCE studies in healthcare utilising mixed logit analysis have used a
normal distribution for random parameters [181, 183, 184, 189], even though in some
cases these parameters could be anticipated to have a positive or a negative marginal
utility. The findings of the current study indicate that in some situations a minority of
public respondents may associate a positive marginal utility with an increase in
government costs, or a reduction in survival or chance of success. This finding would
be consistent with an association between cost and quality, and could indicate that there
is some attribute related to the pharmaceutical that is not captured elsewhere in the
experiment and that some respondents are associating with the COST attribute.
However, it is difficult to see a similar possible explanation for the somewhat
counterintuitive results indicating a minority of public respondents may associate a
negative marginal utility with an increase in SURVIVAL and CHANCE OF SUCCESS.
Given the large standard deviation relative to the mean for COST, SURVIVAL and
CHANCE OF SUCCESS in some models, future research should explore the impact of
a change of distribution for these random parameters on the models.

Finally, it is relevant to consider the availability of participants for the future
research described above. Researchers should consider ways to maximise the response
rate, particularly from the public. For example, utilising multiple contacts or face-to209

face interviews for data collection, and strategies to reduce the cognitive burden
associated with the questionnaire design (including reducing the number of choice sets),
might be expected to increase response rates. Importantly, whilst there is a plentiful
source of members of the public to invite to participate, there are only a very limited
number of relevant decision-makers to invite to undertake research in this context.
Ethical and research protocols indicate that careful consideration should be given to the
need to approach these individuals to undertake research, in order to limit the requests
they receive. Care should be taken not to overstudy limited groups such as the PBAC.
Such care is likely to maximise the research validity and response rate for the studies for
which proxies cannot be used. There is also limited opportunity to pilot test studies in
relevant decision-maker groups. Several observations from the current study, discussed
in “Implications for Researchers” (Section 7.3) and “Limitations” (Section 6.5), are
valuable to inform the design of future experiments. Further, the observation that the
public are willing and able to provide responses to stated preference experiments, and
that their preferences are broadly consistent with those of the PBAC, supports the
feasibility of undertaking some research (particularly pilot, design or methodology
related research) in a public or public subgroup population. Researchers should
consider ways to maintain the response rate of groups such as the PBAC into the
foreseeable future.

7.5 Conclusions
Overall, the findings of this research suggest that in Australia, public funding
recommendations for pharmaceuticals are largely consistent with the preferences of
society. Both the Australian public and decision-makers are willing to trade between
survival and QoL gains, and both support the importance of cost-effectiveness and
severity of illness to the decision. The importance of uncertainty to decision-makers
depends on the severity of illness. The findings are broadly supportive of
pharmaceutical funding policy in Australia. The limitations of this current study have
been identified, with many opportunities for future research detailed. This is the first
use of a DCE to consider the stated preferences of the Australian public or decisionmakers for the public funding of pharmaceuticals, and is the first occasion where the
stated preferences of a group of decision-makers have been compared to those of the
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population to whom their funding recommendations apply. This study sets the
foundation for future research on the relative importance of criteria to decisions, the
contexts that impact on the criteria of importance, and the extent to which decisionmaking for pharmaceuticals in Australia is consistent with the preferences of society.
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APPENDIX A: SUMMARY OF ORIGINAL STUDIES

This appendix presents a summary of the original studies evidencing criteria of
importance to resource allocation decisions found in the literature review (Chapter 2),
including their key findings. Studies undertaken in the public are presented in Table 34.
Studies undertaken in decision-makers are presented in Table 35 (opinion-based / stated
preference studies undertaken in decision-makers), and Table 36 (analysis of past
decisions made by decision-makers).
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Public
(Random)
Netherlands
n=179 (response
rate not given)

Public
(Random)
UK
n=909 (51.6%
response rate)

Bleichrodt
&
colleagues
2005 [81]

Bryan &
colleagues
2002 [82]

DCE (face to face)
Probit with random effects
regression model.

Methodology
Questionnaire (face to face)
for each of two experiments
(Exp I & Exp II), respondents
asked to allocate money
between two named
hypothetical patients.
Analysis by distribution of
response.
Questionnaire (computerbased) based on an adjusted
trade-off technique91.

Choice of two patient
groups requiring lifesaving treatment.

Choice between two
treatments which
result in different
QALY gain
distributions.

Context
Choice of two
individual patients
requiring life-saving
treatment.

-

-

•

•

Benefit, using the
four attributes:
Number of people
treated
Chance of success
Survival
QOL after
treatment

Distribution of
gain

Criteria explored
• Benefit (survival)
• Distribution of
gain
• Final health state

Key Findings
Preferences relating to final health state were
highly dependent on framing effects (order of
questions). When final health state was the
same, vast majority (74%) showed egalitarian
preferences for distribution of life years at the
cost of health maximisation (ie distributed so
that each gained an equal number of years
survival).
A preference for equality in the allocation of
health (in terms of distribution of either
lifetime QALYs or QALY gain) was observed,
i.e. health maximisation was traded to some
extent in favour of equality in distribution.
Equity weights are proposed.
Social value increases with an increase in each
of the four attributes. Findings broadly support
proportionality assumptions in QALY
maximisation model.
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The trade-off method used was a nonparametric method developed by Wakker and Deneffe 1996 [221] for eliciting utilities in decision under risk or uncertainty.
Bleichrodt and colleagues used the method to elicit an equity-efficiency trade-off by asking respondents to indicate a preference between two treatments provided to a
cohort of newborns, where the aggregated treatment outcomes differed in terms of the number of QALYs gained. Each treatment gave one part of the cohort (the
“better-off” group) more QALYs than the other part (the “worse-off” group). To allow the elicitation of an equity weighting function, the proportion of the cohort
belonging to the better-off groups was varied until the respondent was indifferent between the two treatment options.

91

Population
Public (C) –
students
Spain
Exp I: n=149
Exp II: n=174
(response rate
not given)

Author
AbellanPerpinan &
Pinto-Prades
1999 [80]

Table 34: Detailed summary of original empirical papers (n=16) indicating criteria of importance to the public

GyrdHansen
2004 [83]

Gold &
colleagues
2007 [93]

Camidge &
colleagues
2008 [96]

Author
Camidge &
colleagues
2005 [95]

Public (C): Jury
pool.
US
N=56
Public
(Random)
Denmark
N=3201 (49%
response rate)

Population
Public (C):
doctors / nurses
/ medical
secretaries.
Scotland.
N=30
Public
(purposive):
doctors/oncolog
y patients.
Scotland.
N=484

Interview (face to face), paired
choice between EQ-5D health
states. Individual utility
function and social value
function developed and
compared using discrete
choice modelling techniques
(binomial logit model) and
regression analysis.

Methodology
Pilot study, stated preference
between three patients
differing by prognosis (life
expectancy) without
treatment. No quantitative
analysis presented.
Follows on from pilot study
[95]. Stated preference
between two patients differing
by survival without treatment
and survival gain from
treatment. Responses to each
of four questions used to
predict an allocation strategy.
Doctors / patients compared
using Chi squared / Fisher
exact tests.
Focus groups, including
deliberation and a ranking
exercise.
Prioritise treatment
between two patient
groups differing in
initial health state
(QoL)

Priority-setting for
condition/treatment
pairs.

Priority-setting for
life-extending
treatment.

Context
Priority-setting for
life-extending
treatment (by 3mths).

Benefit (QoL)
Final health state
Severity of illness
(initial health
state)

•

•
•
•

Cost-effectiveness

•
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Participants changed their own funding
priorities when given cost-effectiveness
information; however, cost-effectiveness did
not uniformly influence choice.
Preference to treat the more severe initial
health state (with more weight in the social
value than individual utility function), but
could also be explained by a preference to treat
such that final health states are the same. Two
of the EQ-5D dimensions in particular
(pain/discomfort and anxiety/depression) had
significant impact on social preferences. A
preference for treating the group that would
experience the greatest QoL gain was also
observed (but with less weight in the social
value than individual utility function).

Prognosis without treatment (initial survival)
and size of benefit (survival) both appear to be
important in resource allocation decisions for a
survival gain. 47% and 64% of doctors and
patients respectively, used prognosis without
treatment; and, 50% and 32% respectively used
pure size of benefit strategies.

•
Severity of illness
(initial survival)
Benefit (survival)

Key Findings
Prognosis without treatment (expected
survival) appears to be important in people’s
resource allocation decisions for a survival
gain.

Criteria explored
• Severity of illness
(initial survival)

Questionnaire:
Public
population
sample.
Australia.
N=551.
Interview:
N=119, selfselected from
initial survey.

Nord &
colleagues
1995 [94]
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Population
Public (C):
university
medical centre.
US
N=147
(response rate
not given)

Author
Johri &
colleagues
2005 [84]

Methodology
Questionnaire in which
respondents (1) faced a choice
scenario between two
programmes treating either
35yr olds or 65yr olds in each
of two intervention types: lifesaving and palliative care,
with preferences expressed on
a 5 point rating scale (2) were
asked to rate the importance of
age for allocating resources
for six intervention types on
an 11-point scale. Analysis by
distribution of response and
non-parametric analysis of
mean preference.
Opinion-based selfadministered questionnaire,
with follow-up interview.
Analysis by distribution of
response.
Priority-setting in
healthcare.

Context
Choice between
patient groups
differing by age and
requiring (1) lifesaving treatment or
(2) palliative care.

Questionnaire: 81.4% respondents considered
costs should not be a major factor in prioritysetting (N.B. the question wording concerned
cost of treatment, not cost-effectiveness).
Interview: majority maintained this view to a
similar question in an interview context. If
given the option, majority (53%) would give
priority to low cost patents if some capacity
was provided for the treatment of high cost
patients.

•
Cost

Key Findings
Responses for life-saving scenario favoured
35yr old, (57% preferred funding 35yr old
programme, 38% age neutral, 4% preferred
65yr old programme). Responses for palliative
care scenario showed no age preference (16%
preferred funding 35yr olds, 54% age neutral,
29% preferred funding 65yr olds). In the direct
rating exercise most importance was placed on
age as a consideration when treating infertility
(mean 6.76) and least importance when treating
depression (mean 2.67). However, there was a
lack of consensus.

Criteria explored
• Age
• Intervention type

Population
Questionnaire:
Public
population
sample.
Australia.
N=551
(response rate
28%).
Interview:
N=86, selfselected from
initial survey.

Public (C) –
students. Spain
N=61 (response
rate not given)

Public (C) –
students. Spain
N=45 (response
rate not given).

Author
Nord &
colleagues
1996 [85]

Rodriguez
& Pinto
2000 [86]

RodriguezMiguez &
Pinto-Prades
2002 [87]

Questionnaire (face-to-face) in
which respondents were (1)
administered a variation of the
PTO in which health gain
rather than people were traded
for a patient varying by age
(2) asked to rank 15 health
programmes defined by age
and health gain from most to
least preferred.
Questionnaire (face-to-face) in
which respondents were (1)
administered PTO (2) asked to
rank 6 health programmes
defined by age and health gain
from most to least preferred.
Experiment repeated after 2
wks for test-retest reliability.

Methodology
(1) Opinion-based selfadministered questionnaire
(same study as Nord
1995[94]); and, (2) Follow-up
interview using PTO.

Choice between two
patient groups, lifesaving.

Choice between two
patient groups, lifesaving.

Context
Choice between two
patient groups
requiring (1) lifesaving or (2) QoL
improving (mobility
and pain dimensions)
treatment.

•

•
•

Distribution of
gain

Age
Benefit (survival)

Criteria explored
• Age
• Benefit (duration
of survival or
health state)
• Distribution of
gain
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The results supported a threshold health gain
per person of 9.1yrs (no discount rate applied),
below which subjects preferred to concentrate
gains and above which subjects preferred to
distribute gains more widely. A Social
Welfare Function for health care programmes
was developed.

Key Findings
41.9% and 75.6% would not discriminate based
on age for life-saving treatments and QOL
improving treatments respectively. PTO (both
life-saving and QOL improving context)
showed a preference for treating the young.
Strength of preference for the two contexts
(measured by number of persons traded) was
similar. PTO questions found the valuation of
survival or QoL benefits to be a positive
function of duration; however, the valuations
were not proportional in number treated and
years gained / improved. There was a tendency
for the median person to prefer giving a smaller
benefit to more people over giving a larger
benefit to fewer people.
Average social value of equivalent health gains
differed by recipient age, with results
suggesting weights increasing from age 1yr to
reach a peak in young adulthood (at around age
20-40yrs) and then decreasing to age 60yrs.

Public (C) –
students. US
N=42 (response
rate not given).

Public (C) –
jurors. US
N=479
(response rate
not given)

Ubel &
colleagues
1996 [91]

Ubel 1999
[89]
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Population
Public (C) –
students.
Germany
N=150
(response rate
not given)

Author
Schwappach
2003 [88]

Questionnaire (selfadministered). Part (1) VAS,
SG or TTO from an individual
perspective for 3 non lifethreatening health states; part
(2) PTO from a societal
perspective using pairs of the
same health states plus lifethreatening appendicitis
Opinion-based, selfadministered questionnaire.
Respondents randomly
allocated to receive one of 6
questionnaires (test framing).
Analysis by distribution of
response.

Methodology
DCE (budget piea variation)
via interactive web-based
questionnaire. Random main
effects linear regression
model.

Priority-setting in
healthcare. Unclear
whether the context is
life-saving or QOL
enhancing.
•

•

•

Choice between two
patient groups where
the patient group
differs based on
severity of illness.

Benefit (not
defined)
Severity of illness
(not defined)

Severity of illness
(initial health state
and initial
survival)

Criteria explored
6 attributes:
• age
• duration (lifeexpectancy after
treatment)
• final health state
• lifestyle
• previous health
care consumption
• socioeconomic
status

Context
Choice of two patient
groups requiring lifesaving treatment.

Evidence of framing effects. Overall, suggests
people prioritise the severely ill, even if they
benefit less.

Key Findings
Dominant preferences exhibited by 2 (2%)
respondents (in all cases maximising life
expectancy). Egalitarian preferences (always
allocated 50% budget to each group) exhibited
by 16 (11%) respondents. Better lifestyle,
higher socioeconomic status, older age and
previous health care consumption were found
to contribute negatively to the budget
allocation, while improved capacity to benefit
from the treatment in terms of life-expectancy
or final health state were found to contribute
positively to the budget allocation.
People systematically gave more weight to
severe conditions when placed in a social
context than would be predicted by their
elicited utilities.

Population
(1) Physicians,
US, n=1295
(2) Public (C) –
jurors, US,
n=495.
Response rates
not given.

Methodology
Questionnaire (selfadministered) physicians webbased. Analysis by
distribution of response.

Context
Choice of population
screening test.

Criteria explored
• Benefit (survival)
• Distribution of
gain

Key Findings
Majority of physicians (59%) and public (56%)
favoured less effective screening test when
offered to 100% of population. This changed to
26% physicians and 27% public when the less
effective test was only offered to 50% of the
population and 38% physicians and 28% public
when the less effective test was only offered to
90% of the population. Preference for equity
may be absolute.
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Table footnotes:
a
In the “budget pie” variation, respondents were asked to allocate a proportion of an unstated budget between choices, rather than make a forced choice. Thus,
indifference was allowed (but funding of “neither” was not allowed) [88].
Abbreviations: (Random) = sample randomly chosen with intention of being representative; (C) = public convenience sample; VAS = visual analogue scale; TTO =
time trade-off; PTO = person trade-off; SG = standard gamble; N = number of subjects; yr = year(s); DTC = Drug & Therapeutics Committee or formulary committee,
AMCP = Academy of Managed Care Pharmacy; MCO = Managed Care Organisations.

Author
Ubel &
colleagues
2000 [90]

Senior Health
Ministry
Officials, Ontario,
Canada, N= 80
(61% response
rate).

Choudhry &
colleagues
1997 [98]

222

Population
Health care
decision-makers
and advisors
(purposive),
Netherlands, N=4.

Author
Al &
colleagues
2004 [97]

Questionnaire (selfadministered).
Analysis by
distribution of
response.

Methodology
Pilot study, semistructured
interview, primarily
qualitative findings.

Allocation of
fixed sum of
money to a
choice of two
patient groups
requiring lifesaving
treatment.

Context
Relevance of 7
optimality
criteria for
resource
allocation
decisions in
health care.

Criteria explored
Affordability, Age,
Clinical
effectiveness,
Number eligible for
treatment, Severity
of illness,
Socioeconomic
status.
Age, Clinical
effectiveness,
Distribution of
gain.

Two “Control” scenarios were answered in favour of the group
with maximal health gain by 74% of respondents.
“Age effects” scenario giving 5yr gain to age 30yr vs 50yr:
56.3% undecided/no preference, 42.5% favoured younger,
1.3% favoured older.
“Age effects” scenario giving 5yr gain to age 5yr vs 65yr:
33.8% undecided/no preference, 57.5% favoured younger,
8.8% favoured older.
“Distribution of gain” scenario giving 20yrs gain to 500 or 1yr
gain to 10,000: 22.5% unable to decide/no preference, 55.8%
favoured providing larger gain to few, 18.8% favoured smaller
gain to many.
“Distribution of gain” scenario 20yrs gain to 1000 or 5yrs gain
to 4000: 35% undecided/no preference, 30% favoured larger
gain to few, 25% favoured smaller gain to many.

Key Findings
Maximising health effects and weighting for severity of illness
were supported. Maximising net present value (allowing
unlimited growth of budget) was considered unrealistic. Age
was assumed to play an implicit role in current decision
making. Socio-economic status was considered less important.
Prevalence was mentioned as an additional important factor.

Table 35: Detailed summary of original empirical papers (n=14) indicating opinions or stated preferences of decision-makers

Gallego &
colleagues
2007 [110]

Drummond &
colleagues
2003 [109]

Author
Drummond &
colleagues
1997 [108]

Population
Medical and
pharmaceutical
advisors, hospital
directors of
pharmacy,
directors of public
health, UK,
N=178, 202, 66
(65%, 51%, 66%
response rate)
respectively.
Studies of
empirical research
(i.e. surveys) on
health care
decision-maker
attitudes to health
economic studies,
N=16.
Members of a
single hospital
high cost drugs
subcommittee of a
DTC, Australia, N
=5.

Qualitative: semistructured
interviews.

Review of the
literature.

Methodology
Questionnaire (selfadministered).
Analysis by
distribution of
response.

Resource
allocation for
high cost
pharmaceuticals
.

Attitudes to
health economic
studies.

Context
Importance and
use of economic
evaluation in
managed
competition.

Clinical
effectiveness, costeffectiveness,
budget impact.

Cost-effectiveness.

Criteria explored
Cost-effectiveness.
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Clinical effectiveness and budget impact were important
considerations. Whilst cost-effectiveness or any other type of
economic analysis was not used in decision-making, cost per
patient per year was a relevant criterion.

Review suggests health economic studies are generally an
important consideration for decision-making; however, a
number of considerations with or barriers to their use are
highlighted. These considerations relate to the reliability or
relevance of the study to the decision-making context.

Key Findings
A substantial proportion would consider cost-effectiveness (as
well as acquisition costs). However, cost-effectiveness while
considered important was generally considered secondary to
other competing priorities such as equity (competing factors
not explored).
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Menon &
colleagues
2005 [111]

Kapiriri &
Norheim 2004
[99]

Author
Johnson
&Backhouse
2006 [101]

Provincial/
regional cancer
board DTCs,
Canada, N=10

Population
Pharmacoeconom
ics / outcomes
conference
delegates (mixed
nationality), 2002,
n=110, 65%
affiliated with
industry;
remainder
academia,
government,
consulting.
Health workers,
planners,
administrators,
public, Uganda,
N=408 (67%
response rate),
88% considered
priority setting to
be part of their
work.

Semi-structured
questionnaire (selfadministered),
including Likert
questions.

Methodology
DCE: 9 choice
pairs, two parts per
pair (i) paired
comparison (forced
choice A or B), (ii)
recommendation
threshold (fund A,
fund B, fund both,
fund neither).
Conditional logit
analysis, as separate
and joint models.
Questionnaire (selfadministered) based
on Likert scale.
Responses
dichotomised and
predetermined cut
off points used to
rank criteria.
Analysis by
distribution of
response.
Many, see key
findings - includes
Age, Clinical
effectiveness, Comorbidity, Cost,
Cost-effectiveness,
Dependents,
Gender, Severity of
illness, Religion,
Responsibility,
Socio-economic
status, Uncertainty.
Clinical
effectiveness,
quality of clinical
evidence,
availability of
alternatives, budget
impact, patient
preferences.

Agreement with
criteria for
priority-setting
decisions in
health care in
Uganda.

Formulary
decision-making
for drugs for
cancer.

Criteria explored
Affordability,
Number eligible for
treatment, Costeffectiveness,
Uncertainty.

Context
Advice to NICE
regarding
funding for
pharmaceuticals
.

All committees rated clinical effectiveness, quality of clinical
evidence, and availability of alternatives as very or extremely
important decision-making factors. The importance of budget
impact and patient preferences varied considerably across
provinces. Cost-effectiveness was not explored.

Criteria not well defined. High weight criteria (>66%
respondents agreed): Severity of disease, Benefit of
intervention, Cost of intervention, Cost-effectiveness of
intervention, Quality of data on cost-effectiveness, Patient’s
age, Community’s views, Equity of access to health care.
Average weight criteria (33-66% respondents agreed):
Lifestyle responsible for disease, Place of residence, Patient’s
social status, Mental features, Physical capabilities, Political
views, Responsibility for others, Gender.
Low weight criteria (<33% respondents agreed): Patient’s
religion, Patient’s power and influence

Key Findings
Paired comparison model found ICER and number impacts
decision (larger number increases likelihood of
recommendation). Other two models found all four attributes
impacted decision. SP threshold value appears to be £41,000
per QALY – for this cohort. WTP is strongly diminishing in
QALYs per patient. Joint model suggests order of importance
is ICER> affordability>number>uncertainty for levels used.
Included “neither” is important to model.

Pharmacist
members of
hospital DTC,
France, N=19.
NICE appraisal
committee
members, UK
N=37 (46%
response rate).

Späth &
colleagues
2003 [113]

Tappenden &
colleagues
2007 [105]

Odedina &
colleagues
2002 [112]

Population
Health outcomes
conference
delegates,
Sydney, Australia,
N=283 (estimated
response rate 4050%), 52.7%
work in
policy/administrat
ion, 27.6% health
professionals;
18.8% academics
and other.
Pharmacist
members of
hospital DTC,
Florida US,
N=204.

Author
Mooney &
colleagues
1995 [100]

Stated preference
binary choice
experiment.
Random effects
binary logit model.

Qualitative
interviews.

Telephone survey,
including rating of
importance of 10
factors used in
making formulary
decisions.

Methodology
Questionnaire (selfadministered)
consisting of 6
choice-based
questions. Analysis
by distribution of
response.

Pharmaceutical
formulary
decisions in
hospitals.
NICE decisionmaking

Pharmaceutical
formulary
decisions in
hospitals.

Context
Allocation of
units of health
gain to a choice
of two patient
groups. Context
(life-saving or
quality of life
enhancing) not
defined.

ICER, Uncertainty,
Age, Baseline QoL,
Availability of
other therapies.

Clinical
effectiveness, costeffectiveness.

Clinical
effectiveness, costeffectiveness,
acquisition cost,
other hospital
specific criteria.

Criteria explored
Age, Distribution of
gain, Gender,
Severity of illness,
Socio-economic
status.
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Key Findings
Age: 39.9% favoured 20-30yr, 11.3% favoured 60-70yr, 45.9%
weighted both ages equally.
Gender: 10.6% favoured female, 8.1% favoured male, 79.2%
weighted both genders equally.
Initial health state: 5.7% favoured good initial health, 86.2%
favoured poor initial health, 6.7% weighted both groups
equally.
Socioeconomic status (where health status the same): 41.3%
favoured lower socio-economic status, 2.8% favoured higher
socioeconomic status, 51.9% weighted both groups equally.
Distribution of health gain: 21.9% favoured 10units to 100
people, 44.5% favoured 1 unit to 1000 people, 15.2% weighted
both groups equally, 17.3% didn't know.
86% participants indicated pharmacoeconomic data were used
all the time or very often when decisions were made, 63%
participants rated pharmacoeconomic data to be very important
to decisions. Criteria related to clinical effectiveness (i.e. drug
efficacy, toxicity and side effects) were rated as most
important, followed by acquisition cost, costs weighted by
benefits. Other hospital specific criteria received a lower rating
(i.e. extent of drug monitoring, availability of oral therapy,
length of hospital stay, inhouse data, avoiding use of home
infusions).
The influence of formal economic data on decisions is limited,
other factors (efficacy, safety, quality of life) have more
influence. Six barriers to the use of economic data were
identified.
Increases in ICER, uncertainty, baseline QoL, and the
availability of other therapies significantly reduced the odds of
recommendation. Age was not significant. Constant term
associated with recommend (compared to not recommend)
was positive and significant, suggesting respondents may be
willing to recommend the novel technology over current
therapy, ceteris paribus. Results support probabilistic
adoption/rejection rather than absolute threshold.

AMCP members
who were
involved in
formulary
management, US,
N = 56 (51.9%
response rate).

Wu &
colleagues
2005 [115]
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Table footnotes:
Abbreviations: as for Table 34.

Population
MCOs, US, N=53
(63% response
rate).

Author
Titlow &
colleagues
2000 [114]

Context
Pharmaceutical
coverage by
MCOs.

Pharmaceutical
coverage by
MCOs.

Methodology
Questionnaire and
follow up telephone
interview.

Questionnaire (selfadministered).
Analysis by
distribution of
response.

Clinical
effectiveness, cost.

Criteria explored
Clinical
effectiveness, drug
acquisitions costs,
availability of
alternatives.

Key Findings
When asked to list the top five factors when determining
coverage, 75% organisations mentioned safety profile, 50%
mentioned Food and Drugs Administration approval, 46%
mentioned acquisition costs, 44% mentioned availability of
alternatives. Clinical merit appears to be important, with some
respondents suggesting for example that smoking was not
considered to be an illness (as an explanation for an aid to
smoking cessation not being covered).
Most respondents (87.5%) viewed clinical outcomes of
safety/efficacy as extremely important for formulary decisions.
Costs also deemed important (73.2%). Factors related to QoL
and activity were deemed important by 30-40% respondents.
Most (95%) considered QoL data in making formulary
decisions, many (73%) believe it will play an important role in
future decisions.

Submissions to PI,
British Columbia,
with a
recommendation
made Jan-Dec1996.
NICE decisions
published before 31
Dec 2003.

Anis &
colleagues
1998 [28]

Dakin &
colleagues,
2006 [106]

Inclusion criteria
LFN decisions.
Oct 2002 – Mar
2005.

Author
Anell &
Persson 2005
[32]

N=94
decisions
(recommended
routine
use/recommen
ded restricted
use/not
recommended)
, taken from
72 appraisalsa.

N=21
decisions.

N
N=107
decisions.

Multinomial logistic
regression of past
decisions.

Observational review
of past decisions.

Methodology
Observational review
of past decisions.

Quantity/quality of
clinical evidence,
cost-effectiveness,
alternative available,
budget impact,
technology
(intervention) type.

Cost-effectiveness,
budget impact.

Criteria explored
Affordability,
Number eligible for
treatment, Clinical
effectiveness, Costeffectiveness,
Severity of illness.
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Lower ICER, better quantity/quality of clinical evidence,
pharmaceuticals (as opposed to other technologies),
interventions appraised early in NICE program were more
likely to be recommended. Patient group submissions more
likely to be recommended for routine than restricted use.
Submissions including a CUA were more likely to be rejected.
Budget impact not relevant in models.

Key findings
82 cases approved for unconditional reimbursement, for which
cost-effectiveness generally appears relevant. Several orphan
drugs were approved, despite poor cost-effectiveness; it
appears that relevant criteria associated with these included use
in a small population, and limited budget impact. 12 cases
approved with restriction, which may be to improve costeffectiveness and/or to reduce budget impact. 13 cases
rejected, including three controversial decisions for an
indication (erective dysfunction) described as being a “low
degree of priority”. Other drugs rejected due to lack of
demonstrated clinical benefit and/or cost-effectiveness.
Both cost-effectiveness and budget impact appear relevant.
Insufficient detail is provided to draw further conclusions.

Table 36: Detailed summary of original empirical papers (n=16) providing analyses of past decisions

Submissions to
PBAC using LYG
or QALY gained as
an outcome
measure.
Jan 1991-June
1996.

Case studies of
PBAC decisions
(Australia).

Case examples of
past decisions, UK,
Australia, Canada,
Netherlands.

George &
colleagues
2001 [56]

Hailey 1997
[55]

Harris &
colleagues
2001 [17]
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Inclusion criteria
NICE decisions
contained in
appraisals with
cost-effectiveness
data available.
1999-May 2002

Author
Devlin &
Parkin 2004
[102]

Not stated.

Observational case
studies of past
decisions.

Observational case
studies (retrospective).

Observational review
of past decisions.
Submissions were
ranked in a league
table according to
point estimate ICER.

N=26 (LYG),
N=9 (QALY)
from total of
355
submissions.

Not stated.

Methodology
Binary logistic
regression analysis of
past decisions.

N
N=33
decisions
(recommend /
reject), taken
from 39
appraisals.

Cost-effectiveness,
clinical
effectiveness,
severity of illness,
number eligible for
treatment.
Cost-effectiveness.

Cost-effectiveness.

Criteria explored
Affordability,
Alternative
available, Number
eligible for
treatment, Costeffectiveness,
Uncertainty.

Examples suggest cost-effectiveness has been an important
consideration in past decisions.

Key findings
“Cost-effectiveness” together with “uncertainty” and “burden
of disease” (as a marker of the number eligible for treatment)
explain decisions better than cost-effectiveness alone.
“Affordability” was not found to be useful in the models tested.
“Alternatives available” gave ambiguous results in the models
tested. 50% probability of funding at approximately £40,000
per QALY. Results support probabilistic rejection/adoption
rather than absolute threshold.
Increase in ICER increases the likelihood of rejection, no
absolute threshold was found beyond which the PBAC was
unwilling to pay. Between 1992 and 1996 the PBAC appears
to have been unlikely to recommend a drug if the cost per LYG
>AUD$76,000 (1998/9 values) and was unlikely to reject a
drug if the cost per LYG<AUD$42,000. Other (unexplored)
factors in addition to the ICER are relevant to determining the
reimbursement decision.
A number of case studies are discussed, which suggest all of
these factors may be important to some decisions (severe
illness, small number eligible for treatment, appeared to
support listing despite limited cost-effectiveness in some
cases).

“Principally
important”
decisions made by
the LFN, Sweden
2002-2005.
Cancer Care
Ontario Policy
Advisory
Committee,
meeting transcripts
and documentation
and committee
members May
1997-May 2000.

Jansson 2007
[116]

Martin 2001
[117]

Inclusion criteria
Submissions to
PBAC using LYG
or QALY gained as
an outcome
measure. Feb
1994-Dec 2004.

Author
Harris &
colleagues
2008 [52]

N = 12
meetings, 14
drugs, 11
interviewees.

N=33.

N
N=138 (LYG),
N=116
(QALY) from
total of 858
submissions.

Qualitative case study,
including review of
documentation,
observation of
committee
deliberations and
interviews with
committee members.

Observational review
of past decisions.

Methodology
Probit regression
analysis of past
decisions (only
analysis based on
QALY submissions
reported).

Clinical
effectiveness, costeffectiveness,
available
alternatives, number
of patients affected,
cost to system,
quality of evidence,
pressure from
patients/ physicians.

Cost-effectiveness.

Criteria explored
Cost-effectiveness,
cost to government,
clinical significance,
uncertainty, severity
of illness (lifethreatening),
availability of
alternatives.
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Clinical effectiveness was primary decision-making factor.
Formal cost-effectiveness analysis was not used; however, the
concept of cost-effectiveness was used informally. All other
factors listed were considered for some decisions.

Key findings
Clinical significance, cost-effectiveness, cost to government
and severity of disease (life threatening) significantly
influenced decisions. Availability of alternative treatments,
and most variables for uncertainty in costs and benefits (i.e.
precision of clinical evidence, level of evidence, quality of
studies) did not significantly influence decisions. Relevance of
evidence was close to significant (p=0.12). Drugs previously
considered (i.e. resubmissions) were more likely to be
recommended. A dummy variable for 2001 was not
significant, implying no evidence of a structural change at that
time (when committee membership changed). No evidence of
a fixed implicit threshold, but a strong relationship between
cost-effectiveness and likelihood of funding is suggested. At
the 0.5 probability of recommending listing (at the mean value
of all other variables), the PBAC WTP for a QALY was
approximately $10,000 (95% CI approximately $30,000 to
$70,000 per QALY). However, confidence in clinical
significance of treatment effect and life-threatening condition
each increased WTP by approximately $25,000 per QALY.
The principle of cost-effectiveness was given a prominent role
in decision-making.

NICE appraisals
published on
website.
1999-Mar 2001.

Priority-setting
committees in
cancer and cardiac
care, Ontario
Canada, meetings
and committee
members 1997-Dec
1998
NICE appraisals.
1999-Jan 2002.

Raftery 2001
[103]

Singer &
colleagues
2000 [118]

230

Towse &
Pritchard
2002 [104]

Inclusion criteria
DQTC, Ontario
Canada, meeting
transcripts and
committee
members Dec
1997-Aug 1998

Author
PausJennsen
& colleagues
2003 [29]

N=32
appraisals.

N = 21
interviewees
(number of
meetings not
stated).

N=22
appraisals.

N
N=9
meetings & 7
interviewees.

Qualitative case study,
review of
documentation,
observation of
committee
deliberations,
interviews with
committee members.
Observational review
of past decisions.

Methodology
Qualitative case study,
including review of
documentation,
observation of
committee
deliberations and
interviews with
committee members.
Observational review
of past decisions.

Clinical
effectiveness,
Cost-effectiveness.

Clinical
effectiveness, costeffectiveness,
uncertainty.

Affordability,
Clinical
effectiveness, Costeffectiveness.

Criteria explored
Clinical
effectiveness, costeffectiveness,
quality of
data/submission,
budget impact.

Of the 32 appraisals 6 were rejected, due to a lack of evidence
supporting clinical effectiveness (n=5), or inadequate costeffectiveness (n=1). The remainder were approved, some with
restriction. There is clear evidence of the use of costeffectiveness to restrict or reject technologies, although this is
not the only criteria used in decision-making. The implicit
threshold appears to be around £30,000 per QALY, with
technologies £20,000-30,000 per QALY likely to be restricted.

Of the 22 technologies, 19 were recommended, usually with
restriction, 3 were not recommended. The impact of criteria on
decisions was not conclusive. However, all 19 recommended
technologies cited evidence of clinical benefit; the three
rejected technologies did not cite evidence of clinical benefit.
All accepted technologies citing a cost per QALY (N=11) had
an ICER < £30,000 per QALY, except riluzole for ALS which
had an ICER of £34,000-43,500 per QALY. No apparent link
between affordability and recommendation.
Clinical benefit had the greatest role in deliberations. The
possibility of “saving” patients, even if remote, tended to
influence allocation of resources. Evidence represented the
degree of uncertainty in the benefit and was considered by
decision-makers. Cost-effectiveness was considered formally
when available and informally if cost-effectiveness evaluations
were not available.

Key findings
Clinical effectiveness most important factor. Costeffectiveness played a limited role (substantial impact for
11/134 products discussed); but larger role for innovative
products (substantial impact for 8/32 products) . Quality of
data/submission and budget impact also relevant.

Inclusion criteria
Selected case study
of a private payer
formulary decision,
US, inclusion
criteria not got
given.
NICE appraisal
activity over a 9month period.

N=7
technology
appraisals.

N
N = 1 case
study.

Qualitative case study,
including review of
documentation,
observation of
committee
deliberations and
interviews with
committee members.

Methodology
Single case study of a
past decision.

Clinical
effectiveness,
Cost-effectiveness,
uncertainty.

Criteria explored
Cost-effectiveness.

Findings support clinical effectiveness, cost-effectiveness and
uncertainty to be relevant to the NICE decision. Two different
approaches to how cost-effectiveness analyses are used in
decision-making were observed.

Key findings
Single example of the use of a pharmacoeconomic model to
inform the decision of a formulary committee in a MCO. The
pharmaceutical was funded with an ICER of USD$35,000 per
QALY for a 3 year time horizon model, with OCER reducing
as the time horizon increased.
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Table footnotes:
a
Total number of decisions exceeds number of appraisals as some technologies were recommended in some subgroups and not in others.
Abbreviations: ALS= amyotrophic lateral sclerosis; DQTC – Drug Quality and Therapeutics Committee of Ontario, Canada; ICER=incremental cost-effectiveness
ratio; LFN = Läkemedelsförmånsnämnden or the Swedish Pharmaceutical Benefits Board; LYG = life years gained; N = number of observations; NICE = National
Institute for Health and Clinical Excellence; PBAC = Pharmaceutical Benefits Advisory Committee; PI = Pharmacoeconomic Initiative of British Columbia, Canada;
QALY = quality adjusted life years; AUD=Australian dollars.

Williams &
colleagues
2007 [107]

Author
Watkins &
colleagues
2006 [119]
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APPENDIX B: EXPERIMENTAL DESIGN
The choice sets for each of the six sub-DCEs are presented in Table 37 to Table
42, with dominated alternatives highlighted. The choice sets were developed using an
orthogonal main effects design (OMEP) and the cyclic design technique, as described in
Chapter 3 Section 3.5.6. The choice sets are presented in design code. For the purposes
of developing the OMEP, the levels to be used for each attribute were coded 0,1 (for
two level attributes) and 0,1,2 (for three level attributes), such that higher numbers were
assigned to levels that were anticipated to be more preferred.

Table 37: Alternative sets (n=9) for Public sub-DCE A seed 150049
L 0,1

SET

ALTERN.

L 0,1,2

L 0,1,2

SUCCESS

SURVIVAL

QOL

L 0,1,2

COST

1

A

1

0

1

2

1

B

0

1

2

0

2

A

1

1

2

0

2

B

0

2

0

1

3

A

0

0

2

1

3

B

1

1

0

2

4

A

0

0

0

0

4

B

1

1

1

1

5

A

0

2

1

0

5

B

1

0

2

1

6

A

0

2

2

2

6

B

1

0

0

0

7

A

1

2

0

1

7

B

0

0

1

2

8

A

0

1

0

2

8

B

1

2

1

0

9

A

0

1

1

1

9

B

1

2

2

2

Alternative is dominated:
(i) by current

(ii) by altern.

treatment?

pharm.?

Y

Y

Y

Y

Abbreviations for Table 37 to Table 42:
Set = set number; ALTERN. = alternative new pharmaceutical in the set; pharm. = pharmaceutical;
L = possible levels for each attribute; SUCCESS, SURVIVAL, QoL, COST, UNCERTAINTY =
attributes and levels as defined in Chapter 3 Table 13.
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Table 38: Alternative sets (n=9) for Public sub-DCE B seed 996159
L 0,1

L 0,1,2

L 0,1,2

L 0,1,2

Alternative is dominated:
(ii) by

SET

ALTERN.

SUCCESS

SURVIVAL

QOL

COST

1

A

1

2

0

2

1

B

0

0

1

0

2

A

0

1

1

2

2

B

1

2

2

0

3

A

0

0

0

0

3

B

1

1

1

1

4

A

0

2

2

1

4

B

1

0

0

2

5

A

0

1

0

1

5

B

1

2

1

2

6

A

1

1

2

0

6

B

0

2

0

1

7

A

1

0

1

1

7

B

0

1

2

2

8

A

0

0

2

2

8

B

1

1

0

0

9

A

0

2

1

0

9

B

1

0

2

1

Abbreviations as for Table 37.
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(i) by current

altern.

treatment?

pharm.?

Y

Y

Y
Y

Table 39: Alternative sets (n=9) for Public sub-DCE C seed 1833866
L 0,1

L 0,1,2

L 0,1,2

L 0,1,2

Alternative is dominated:
(ii) by

SET

ALTERN.

SUCCESS

SURVIVAL

QOL

COST

1

A

1

2

0

2

1

B

0

0

1

0

2

A

0

1

1

2

2

B

1

2

2

0

3

A

0

2

2

1

3

B

1

0

0

2

4

A

1

1

2

0

4

B

0

2

0

1

5

A

1

0

1

1

5

B

0

1

2

2

6

A

0

2

1

0

6

B

1

0

2

1

7

A

0

0

0

0

7

B

1

1

1

1

8

A

0

1

0

1

8

B

1

2

1

2

9

A

0

0

2

2

9

B

1

1

0

0

(i) by current

altern.

treatment?

pharm.?

Y

Y

Y

Y

Abbreviations as for Table 37.
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Table 40: Alternative sets (n=16) for Decision-maker sub-DCE A seed 385523
Alternative is
L 0,1

SET

ALTERN.

L 0,1,2

L 0,1,2

SUCCESS

SURVIVAL

QOL

L 0,1,2

L 0,1

dominated:

COST

UNCERTAINTY

(i) by

(ii) by

current

altern.

treatment?

pharm.?

1

A

1

2

2

0

1

1

B

0

0

0

1

0

Y

2

A

1

0

0

0

0

Y

2

B

0

1

1

1

1

3

A

0

1

0

2

1

3

B

1

2

1

0

0

4

A

1

1

0

1

0

4

B

0

2

1

2

1

5

A

1

0

1

1

1

5

B

0

1

2

2

0

6

A

0

2

1

0

0

6

B

1

0

2

1

1

7

A

1

0

1

2

0

7

B

0

1

2

0

1

8

A

1

1

2

0

0

8

B

0

2

0

1

1

9

A

1

2

0

2

1

9

B

0

0

1

0

0

10

A

1

0

0

0

1

10

B

0

1

1

1

0

11

A

0

0

0

0

1

11

B

1

1

1

1

0

12

A

0

0

0

0

0

12

B

1

1

1

1

1

13

A

0

2

0

1

0

13

B

1

0

1

2

1

14

A

0

0

2

1

1

14

B

1

1

0

2

0

15

A

0

1

1

0

1

15

B

1

2

2

1

0

16

A

0

0

2

2

0

16

B

1

1

0

0

1

Abbreviations as for Table 37.
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Y

Y

Y

Y

Table 41: Alternative sets (n=16) for Decision-maker sub-DCE B seed 285855
Alternative is
L 0,1

SET

ALTERN.

L 0,1,2

L 0,1,2

SUCCESS

SURVIVAL

QOL

L 0,1,2

L 0,1

dominated:

COST

UNCERTAINTY

(i) by

(i) by

current

altern.

treatment?

pharm.?

1

A

0

1

2

0

0

1

B

1

2

0

1

1

2

A

1

0

0

0

1

2

B

0

1

1

1

0

3

A

0

2

1

0

1

3

B

1

0

2

1

0

4

A

1

2

2

0

1

4

B

0

0

0

1

0

Y

5

A

0

0

0

0

1

Y

5

B

1

1

1

1

0

6

A

1

0

1

1

1

6

B

0

1

2

2

0

7

A

1

1

0

2

1

7

B

0

2

1

0

0

8

A

1

0

2

1

0

8

B

0

1

0

2

1

9

A

0

1

0

1

1

9

B

1

2

1

2

0

10

A

0

0

0

0

0

10

B

1

1

1

1

1

11

A

0

0

2

2

1

11

B

1

1

0

0

0

12

A

1

0

0

0

0

12

B

0

1

1

1

1

13

A

0

0

1

2

0

13

B

1

1

2

0

1

14

A

0

2

0

1

0

14

B

1

0

1

2

1

15

A

1

1

1

0

0

15

B

0

2

2

1

1

16

A

1

2

0

2

0

16

B

0

0

1

0

1

Y

Y

Y

Y

Abbreviations as for Table 37.
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Table 42: Alternative sets (n=16) for Decision-maker sub-DCE C seed 583909
Alternative is
L 0,1

SET

ALTERN.

L 0,1,2

L 0,1,2

SUCCESS

SURVIVAL

QOL

L 0,1,2

L 0,1

dominated:

COST

UNCERTAINTY

1

A

0

0

1

2

1

1

B

1

1

2

0

0

2

A

1

2

0

2

1

2

B

0

0

1

0

0

3

A

0

0

0

0

0

3

B

1

1

1

1

1

4

A

0

1

2

0

1

4

B

1

2

0

1

0

5

A

0

2

0

1

0

5

B

1

0

1

2

1

6

A

1

1

1

0

0

6

B

0

2

2

1

1

7

A

1

0

2

1

0

7

B

0

1

0

2

1

8

A

0

2

1

0

0

8

B

1

0

2

1

1

9

A

1

0

1

1

1

9

B

0

1

2

2

0

10

A

1

0

0

0

1

10

B

0

1

1

1

0

11

A

0

0

0

0

1

11

B

1

1

1

1

0

12

A

0

0

2

2

0

12

B

1

1

0

0

1

13

A

1

2

2

0

1

13

B

0

0

0

1

0

14

A

1

1

0

2

0

14

B

0

2

1

0

1

15

A

1

0

0

0

0

15

B

0

1

1

1

1

16

A

0

1

0

1

1

16

B

1

2

1

2

0

Abbreviations as for Table 37.
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(i) by

(i) by

current

altern.

treatment?

pharm.?

Y

Y

Y

Y

Y

Y

APPENDIX C: PILOT STUDY FINDINGS
This appendix describes the findings of three pilot studies which were
undertaken to test the public and decision-maker instruments. A pilot study was
required to test the completeness of the attributes, suitability of the chosen levels,
framing of the questions, and cognitive burden on respondents. The results and findings
of two pilot studies which test the public instrument are presented in Section C1 below.
This is followed by the findings from a third pilot study which tested the decisionmaker instrument, presented in Section C2.

C1. Pilot studies for the public DCE instrument
Two pilot studies were undertaken using public convenience samples, prior to
undertaking the main public study. The first study involved the testing of the initial
instrument designed for preference elicitation in the main public studies as described in
Chapter 3: that is, a forced choice DCE involving 27 choice sets. The results, including
data analysis, and findings from this pilot study are presented in Section C1.1.
Following feedback from the initial pilot study a subsequent pilot study was deemed to
be essential to test whether an additional response category would increase the
likelihood of survey completion. A second smaller study was undertaken to test the
viability of providing an opt-out option of “neither” in each choice set for respondents.
The findings from this second study are briefly detailed in Section C1.2.

C1.1 Initial pilot study: Forced choice version
C1.1.1 Results
Respondent characteristics

A summary of the respondent characteristics is given in Table 43.
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Table 43: Respondent characteristics for the initial pilot study (n=19)
Characteristic

Category

Age (yrs)

Valid
cases
19

Gender

19

Male
Female

EQ-5D dimensions (expressed as problems)
Mobility

19

None
Some
Extreme
None
Some
Extreme
None
Some
Extreme
None
Some
Extreme
None
Some
Extreme

Personal care

19

Usual activities

19

Pain/discomfort

19

Depression/anxiety

19

EQ-5D weight a
UK TTO tariff

17

Serious illness in last 12 months
Self

17

Family member

17

Family member
Number of prescription medicines

18
1
0
19
0
0
18
1
0
16
3
0
19
0
0

19

Self-rated VAS

Hospital admission in last 12 months
Self

N (valid%) or
Mean (SD)
Mean 36.84
(SD 15.79)
8
(42.1%)
11
(57.9%)

17
17
19

(94.7%)
(5.3%)
(0%)
(100%)
(0%)
(0%)
(94.7%)
(5.3%)
(0%)
(84.2%)
(15.8%)
(0%)
(100%)
(0%)
(0%)
Mean 0.96
(SD 0.09)
Mean 0.88
(SD 0.09)

Yes
No
Yes
No

5
12
12
5

(70.6%)
(29.4%)
(29.4%)
(70.6%)

Yes
No
Yes
No
None
1 to 2
3 to 4
5 to 8
9 or more

1
16
8
9
10
8
0
1
0

(5.9%)
(94.1%)
(52.9%)
(42.1%)
(52.6%)
(42.1%)
(0%)
(5.3%)
(0%)

Table continued on next page…
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Characteristic

Valid
cases

Category

Smoking status

19

Never
Ex
Current

Education
Continued after minimum school leaving
age

19

Degree/professional qualification

19

Ever studied subject related to health

19

N (valid%) or
Mean (SD)

Table continued from previous page …

Employment
Main activity

Ever worked in health/social services
Household income ($)

Private health insurance
Hospital cover

19

19
17

19

Extras cover

18

Use the internet

19

9
4
6

(47.4%)
(21.1%)
(31.6%)

Yes

18

(94.7%)

No
Yes
No
Yes
No

1
9
10
5
14

(5.3%)
(47.4%)
(52.6%)
(26.3%)
(73.7%)

9
3
0
3
0

(47.4%)
(15.8%)
0 (0%)
(15.8%)
0 (0%)

4
4
15
3
7

(21.1%)
(21.1%)
(78.9%)
(17.6%)
(41.2%)

4

(23.5%)

1

(5.9%)

1

(5.9%)

1

(5.9%)

0

(0%)

Yes
No
Yes
No

6
13
4
14

(31.6%)
(68.4%)
(22.2%)
(77.8%)

Yes
No

17
2

(89.5%)
(10.5%)

Employed
Retired
Housework
Student
Seeking
work
Other b
Yes
No
Up to 25,000
25,00150,000
50,00175,000
75,001100,000
100,001125,000
125,001150,000
150.001 plus

Internet

Table footnotes:
a
The EQ-5D is a multi-attribute utility instrument, which describes health states using a generic quality
of life instrument and scales those health states based on a stated preference task, reflecting trade-offs that
individuals representative of society are willing to make between health outcomes. Further information
can be found at the EQ-5D website http://www.euroqol.org/ (accessed 25th October 2007).
b
Category ‘other’ includes those who indicated more than one of the above categories.
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The total public convenience sample (n=19) had a mean age of 36.84 years and
contained slightly more females (n=11, 58%) than males (n=8, 42%). Nearly all (n=18,
95%) had continued their education after the minimum school leaving age, nearly half
(n=9, 47%) having completed a degree or equivalent qualification. The majority had
not studied or worked in a health-related field. Two participants did not indicate a
household income: of the remaining participants (n=17) income was spread across all
categories up to $150,000, with a median of $25,001 - $50,000 (n=7). The majority of
respondents indicated they had no current health-related problems. The majority
indicated they did not take any prescription medications (n=10, 53%) or only took one
or two prescription medications (n=8, 42%) on the preceding day. As might be
expected the convenience sample was not representative of the Australian population.
In particular, females, younger age, lower household income groups, individuals
without private health insurance, and those with a degree or professional qualification
were over-represented in this convenience sample when compared to Australian
population data [196, 199-201].

Feasibility and framing

Those that were timed and asked the pre-determined questions (n=15) completed
the questionnaire in an average of 13 minutes (range 9 to 21 minutes). On a five-point
scale from ‘very easy’ through ‘very difficult’, most stated the questionnaire was ‘very
easy’ or ‘easy’ to complete (n=12; range ‘very easy’ to ‘difficult’). Many (n=8)
commented that although the questionnaire was easy, the decision was challenging.
None found any terms used confusing. Only four participants considered there were
any missing attributes; namely indication (mentioned by two respondents), side effects,
out of pocket cost to the patient, and the community status of the recipients. The levels
were almost exclusively considered to be realistic by respondents.

Choice responses to the DCE

From a possible 513 choice observations across all three sub-DCEs (19
respondents administered 27 choice sets each), 505 valid observations were available
for analysis (166 for sub-DCE A, 170 for sub-DCE B and 169 for sub-DCE C). Two
respondents did not respond to a total of 8 choice sets, with their comments indicating
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they would choose a “neither” option for these questions. Two further respondents also
indicated a desire to choose “neither”, but completed all choices. Observation of
participants when they completed the questionnaire and of responses suggested
respondents gave consideration to their answers. There was no immediately apparent
pattern in the responses for any respondent (e.g. always choosing the same response, or
alternating between A and B).

Lexicographic preferences (refer to Chapter 3 Section 3.5.8.5 for definition)
were exhibited by 3 (16%) of respondents in sub DCE A (2 in favour of maximising
SUCCESS, 1 in favour of maximising QoL), 8 (42%) in sub DCE B (all in favour of
maximising QoL) and 5 (26%) in sub DCE C (2 in favour of maximising SUCCESS, 2
in favour of minimising pain/discomfort, 1 in favour of minimising COST). This
compares well to other published health-related DCE studies where up to 63% of
respondents have exhibited lexicographic preferences [68]. No respondent exhibited
lexicographic preferences in more than one sub-DCE.

Of the 505 choice observations, 11 responses appeared to violate a test for nonsatiation (refer to Chapter 3 Section 3.5.8.5 for definition). Of the 11 violations, 2
instances (1 each in sub-DCE B and C) occurred where a respondent chose an option
that was dominated92 by the alternative pharmaceutical, and 9 instances (2 in sub-DCE
A, 7 in sub-DCE B) where a respondent chose a pharmaceutical that was dominated by
the current treatment. Of the 19 respondents, 1 (5%) chose one or more
pharmaceuticals dominated by the alternative, and 6 (32%) chose one or more
pharmaceuticals dominated by current treatment.

Regression analysis.

1. Model fit

The results of the MNL models for each sub-DCE are shown in Table 44 .

92

Consistent with the axiom of non-satiation [172], an option was held to be dominated by the alternative
if the alternative was considered better on at least some of the attributes, and at least as good on all other
attributes, according to a priori expectations.

243

0.032
0.189
0.189
0.004

0.129

1.002

0.617

0.004

SURVIVAL

QoLE1

QoLE2

COST
166
- 65.351
- 113.018
5
0.422

0.2830

**0.0011

**0.0000

**0.0001

*0.0188

- 0.007

0.583

1.817

0.046

0.010

0.004

0.264

0.269

0.044

0.010
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170
- 46.496
- 115.839
5
0.599

0.0924

*0.0271

**0.0000

0.2884

0.3157

sub-DCE B
(long survival, poor QoL with current
treatment)
SE
P[ lZl >z]

Table footnotes:
*significant at the 5% level (alpha 0.05).
** significant at the 1% level (alpha 0.01).
Abbreviations: is regression coefficient for the variable; SE is standard error for the coefficient; LL is Log Likelihood function.
P[ lZl >z] represents the p-value for the Wald test, the Wald test statistic is /SE [157].
Base model is constants only model (LL reported by NLOGIT).
Pseudo-R2 taken from NLOGIT results: Pseudo-R2 = 1- [LL estimated model /LL base model] [157].

No. observations:
LL – estimated model
LL - base model
No. parameters
Pseudo-R2

0.009

0.022

sub-DCE A
(short survival, poor QoL with current
treatment)
SE
P[ lZl >z]

SUCCESS

Variable

split by sub-DCE

- 0.006

0.282

0.743

0.033

0.031

0.003

0.177

0.154

0.028

0.007

169
- 80.654
- 115.572
5
0.302

*0.0196

0.1111

**0.0000

0.2430

**0.0000

sub-DCE C
(long survival, moderate QoL with current
treatment)
SE
P[ lZl >z]

Table 44: MNL model estimation results for pilot study with QoL effects coded, all other attributes coded as continuous variables,

The pseudo R2 ranged from 0.30 (sub-DCE C) to 0.60 (sub-DCE B), indicating
an acceptable model fit for all three models [157].

2. Model coefficients

All regression coefficients had the expected sign, with the exception of COST in
sub-DCE A, which had a positive sign. However, COST was not statistically
significant in its contribution to the sub-DCE A model. Consistent with expectations,
the regression coefficient for QoLE1 was greater than for QoLE2.

Not all variables were significant in their contribution to the model (p<0.05;
Table 44). SUCCESS had the strongest influence on respondent’s choice behaviour in
sub-DCEs A (short survival, poor QoL with current treatment) and C (long survival,
moderate QoL with current treatment). QoLE1 had a strong influence on respondent’s
choice behaviour in sub-DCEs A and C, and the strongest influence in sub-DCE B (long
survival, poor QoL with current treatment). QoLE2 also influenced sub-DCEs A and B,
though to a lesser extent than QoLE1. However, QoLE2 did not have a significant
effect on respondent’s choice behaviour in sub-DCE C (long survival, moderate QoL
with current treatment). SURVIVAL had a positive coefficient (and thus enhanced the
attractiveness of the pharmaceutical to be funded) across all sub-DCEs; however, it did
not have a significant effect on respondent’s choice behaviour in sub-DCEs B and C
(long survival, poor or moderate QoL with current treatment respectively). COST had
no influence in sub-DCEs A and B (short or long survival, poor QoL with current
treatment respectively): the models reveal that cost had little effect on respondent’s
choice behaviour.

Estimating the marginal rate of substitution (MRS) between survival and QoL

Respondents were willing to trade survival and QoL gains where there was a
poor health state and short survival with current treatment (i.e. sub-DCE A with 3
months in extreme pain/discomfort). In sub-DCE A, the regression coefficient for the
QoL level extreme pain/discomfort was -1.6197 (i.e. -1.0024 – 0.6173). The average
respondent was willing to trade 17.35 years survival (for the recipients described in the
DCE) to gain an improvement in QoL from extreme pain/discomfort to moderate
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pain/discomfort, 20.34 years for a gain from extreme pain/discomfort to no
pain/discomfort, and 2.99 years for a gain from moderate pain/discomfort to no
pain/discomfort. This suggests respondents have a strong aversion to leaving others in a
state of extreme pain/discomfort when pharmaceuticals can change that outcome.

Respondents were not observed to be willing to trade survival and QoL gains in
the two sub-DCEs where there was a relatively long (15 years) expected survival with
current treatment (sub-DCEs B and C). In these two sub-DCEs, the attribute
SURVIVAL was not statistically significant. In sub-DCE B, where the QoL with
current treatment was poor (extreme pain/discomfort), the relatively large coefficients
for both QoLE1 and QoLE2 suggest QoL was very important to respondents. Given the
finding from sub-DCE A of a strong aversion to leaving individuals in pain, it is
perhaps not surprising that individuals were not willing to trade QoL for a survival gain
when the initial health state was extreme pain/discomfort and initial survival was 15
years.

Estimating the marginal rate of substitution (MRS) between cost and other attributes

In sub-DCEs A and B, the COST attribute did not contribute to the model;
therefore, cost was not considered to be an important attribute by respondents. For subDCE C, the COST attribute did reach statistical significance. For sub-DCE C (long
survival, moderate QoL with current treatment), the average respondent was willing for
the government to pay $50,656 per recipient for a 10% gain in chance of success, all
else equal. Similarly, the willingness for the government to pay for a change from a
state of moderate pain/discomfort and moderate depression/anxiety to a state of no
pain/discomfort and moderate depression/anxiety was $289,900 per person treated.
Interpreting the choice probability
The probability that an individual represented by the population surveyed would
want a described pharmaceutical funded can be estimated for the MNL model [157],
using Equation 2 (Chapter 3 Section 3.5.8.1). Since the best level of QoL (QoLE1) was
the only variable which reached statistical significance across all three sub-DCEs, the
impact of changes in QoL on the funding probability for each sub-DCE was explored.
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Two hypothetical choice sets were compared; these are summarised in Table 45. In the
first hypothetical choice set, holding all attributes except QoL at their worst level, the
probability the public would want a pharmaceutical that improves QoL to its best level
was 93% in sub-DCE A, 99% in sub-DCE B, and 85% in sub-DCE C, when compared
to a pharmaceutical which leaves recipients at the worst described level of QoL (for
which the funding probabilities are 7%, 1% and 15% respectively) (Table 45). In the
second hypothetical choice set, setting all other attributes to their best level compensates
somewhat for a poor QoL in sub-DCEs A and C, taking the funding probability for a
pharmaceutical that leaves recipients in the worst state of QoL to 25% in sub-DCE A
(from 7%) and to 52% in sub-DCE C (from 15%) (Table 45). However, setting all
other attributes to their best level is much less able to compensate in sub-DCE B, where
the funding probability only rises to 6% (from 1%) if recipients are left in extreme
pain/discomfort.
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Worst (extreme
pain/discomfort)

248

2

Worst (extreme
pain/discomfort)

Choice set two
1
Best (no
pain/discomfort)

2

Choice set one
1
Best (no
pain/discomfort)

Alternative

Worst
(SUCCESS 60%
SURVIVAL 3 mth,
COST $100,000)
Best
(SUCCESS 90%,
SURVIVAL 10 yr,
COST $1,000)

Worst
(SUCCESS 60%
SURVIVAL 3 mth,
COST $100,000)

25%

75%

7%

93%

Sub-DCE A (short survival, poor QoL with current
treatment)
QoL level
Other attribute levels
Probability
of funding
(Pr)

model for sub-DCEs A, B & C

Worst (extreme
pain/discomfort)

Best (no
pain/discomfort)

Worst (extreme
pain/discomfort)

Best (no
pain/discomfort)

Worst
(SUCCESS 60%
SURVIVAL 15yr,
COST $100,000)
Best
(SUCCESS 90%,
SURVIVAL 25 yr,
COST $1,000)

Worst
(SUCCESS 60%
SURVIVAL 15yr,
COST $100,000)

6%

94%

1%

99%

Sub-DCE B (long survival, poor QoL with current
treatment)
QoL level
Other attribute levels
Probability
of funding
(Pr)

Best (no
pain/discomfort &
moderate
anxiety/depression)
Worst (moderate
pain/discomfort &
moderate
anxiety/depression)

Best (no
pain/discomfort &
moderate
anxiety/depression)
Worst (moderate
pain/discomfort &
moderate
anxiety/depression)

Worst
(SUCCESS 60%
SURVIVAL 15yr,
COST $100,000)
Best
(SUCCESS 90%,
SURVIVAL 25 yr,
COST $1,000)

Worst
(SUCCESS 60%
SURVIVAL 15yr,
COST $100,000)

52%

48%

15%

85%

Sub-DCE C (long survival, moderate QoL with current
treatment)
QoL level
Other attribute
Probability
levels
of funding
(Pr)

Table 45: Probability the pilot study sample would want a described hypothetical pharmaceutical funded, as predicted by MNL

C1.1.2 Discussion and impact of findings of pilot study on the instrument

Overall, the findings of this initial pilot study support the content validity,
construct validity and feasibility of the instrument. The attributes and levels were
considered by respondents to be acceptable as presented, supporting content validity.
The only attribute mentioned as “missing” by more than one respondent (on prompting)
was indication. However, to include indication as an attribute would severely limit the
generalisability of the study (across different pharmaceuticals). Missing responses for
respondent characteristics were minimal. Qualitative feedback was positive, and
supported the ability of respondents to manage the task and length of the questionnaire.
The cognitive burden on respondents appeared to be acceptable, as evidenced by the
reasonable completion time and low number of missing responses. The number of
respondents exhibiting lexicographic preferences (16%, 42% and 25% of respondents in
sub-DCEs A, B and C respectively) compares well to other published health-related
DCE studies where up to 63% of respondents have done so [68]. The observation that
no respondent exhibited lexicographic preferences in more than one sub-DCE suggests
that respondents are exhibiting compensatory decision-making behaviour, and are not
using decision-making heuristics as a short cut for completion of the task.

The design of the DCE is further supported by the models resulting from the
analysis. It was possible to fit acceptable models to the data. The coefficients in the
models generally had the sign expected by a priori theory (supporting the theoretical
validity of the model [75]) and in some cases reached statistical significance. The
importance of attributes varied between different severity of illness scenarios. QoL was
important across all severity of illness scenarios. Survival was important when the
initial severity of illness was associated with a short expected survival. Respondents
were less concerned with chance of success for a given pharmaceutical. Cost was of
little importance, but was not unimportant in all scenarios. It is possible that some
coefficients did not reach statistical significance for the model due to the relatively
small sample; with more observations, significance may be reached. It is of particular
note that the significance of the COST attribute in sub-DCE C indicates that the public
are able to consider public funds as a payment vehicle. Further interpretation of the
meaning of the model results for the probability of choosing one pharmaceutical over
another is not appropriate here given the small, unrepresentative sample and that the
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purpose of the pilot study was to test the instrument, rather than interpret the
preferences of the sample. However, the findings based on the pilot study suggest the
DCE design is likely to produce an acceptable model when given to a larger sample.

There are two main areas of concern highlighted by the pilot studies. The most
prominent of these are the comments made by four respondents who requested a
“neither” option. The inclusion of a “neither” option had been considered at the design
stage (refer Chapter 3 Section 3.5.2) and dismissed due to a concern that it would be
used to avoid the decision. However, the findings of this pilot study suggest that
omitting a “neither” option will result in non-response – either to some questions, or a
lower overall response rate.

The second area of concern was the relatively high proportion of respondents
who chose one or more profiles dominated by the current treatment (6, 32%) as
opposed to the alternative pharmaceutical (1, 5%). This suggests that the task was
understood and carefully considered by nearly all respondents, but that some
respondents may not have been attentive to the differences in current treatment
described in the text preceding each sub-DCE. However, the appropriateness of using
this non-satiation method as a test of “rationality” has been questioned [172]. Further,
there are two considerations which mitigate the number of respondents apparently
violating this test when an alternative is dominated by the current treatment. Firstly, the
lack of a “neither” option may have forced them into a choice they did not want to
make. Secondly, to conduct this test, an assumption was made that low cost would be
preferred to high cost; however, a comment made by one respondent suggested this may
not necessarily be the case (see discussion below).

Several comments or questions were raised which necessitated minor editorial
changes to the instrument. In particular, one respondent indicated some confusion over
the cost to the patients in the survey, resulting in an amendment clarifying the out-ofpocket costs.
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Finally, one respondent made a comment of particular interest.

“You would hope that the Government would fund the more expensive one …
but I suppose that’s not always best.” [Pilot study respondent].

Whereas usual economic theory would suggest a preference would be seen in
favour of lower prices when payment is made out of an individual’s own pocket, this
respondent appeared to perceive the cost of a pharmaceutical to be positively correlated
with its quality and/or the benefit it can provide. However, they did not indicate a
disregard for the other attribute levels given. A consumer (or health professional)
expectation that a pharmaceutical is better because it is new, or because it costs more, is
likely to drive demand for new pharmaceuticals [222], and “new drugs” have been the
target of educational campaigns by the National Prescribing Service, in an attempt to
promote appropriate prescribing practices [223]. It would appear that trends in analysis
for the public study could conceivably show a preference for an increasing cost, and this
could be explored further. If this is seen, it would be contrary to anticipated decisionmaker preferences. To help test an assumption that a pharmaceutical is better because it
costs more, it was decided to include an additional question in the instrument:

“If you are offered a generic medication by your pharmacist, do you select the generic
or the brand prescribed by your doctor?”

As a consequence of the findings of this pilot study, it was decided to test an
amended instrument in a further small pilot sample, to explore the impact of including a
“neither” alternative in the instrument. To summarise, the following amendments were
made to the instrument, prior to further pilot tests:
•

A third option of fund “neither” was added to the choice sets. This is consistent
with Johnson and Backhouse [101].

•

A sociodemographic question related to ethnic background was removed, since two
participants queried its meaning, and the data it would collect was considered
surplus to requirement.

•

An additional question eliciting any preference for a generic or brand medication
was added.
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•

The out of pocket expense for the patient was clarified.

•

An additional sentence was added at the beginning of the informed consent package
information sheet, in an attempt to increase response rates by highlighting the
questionnaire as an opportunity for respondents to provide their views on a matter of
public interest. This was at the suggestion of one participant, but was strengthened
by two other participants who asked about the outcome of the decision on funding
of a vaccine against cervical cancer, which had coincidentally been in the media
headlines at the time of the pilot study (see for example [224-227]).

•

Several minor editorial changes were made.

C1.2 Second pilot study: opt-out version

Given the findings of the initial pilot study, a second, small pilot study was
undertaken to test an opt-out version of the public instrument, with the specific purpose
of exploring the frequency of the use of a “neither” option and whether such an option
appears to be used to avoid the decision. This section briefly details the results and
findings from this second pilot study.

C1.2.1 Results

No questions were raised by respondents regarding the “neither” option during
interview. All respondents provided a response for all 27 choice questions. Three
respondents did not use the neither option. The remaining two respondents indicated
“neither” for 1 and 3 of the 27 choice questions respectively. This was an average of
0.8 (3%) of the 27 choice sets per respondent. Given the purpose of this second pilot
study and small number of participants, no analysis of the data was attempted.

C1.2.2 Discussion and impact of findings of second pilot study on the instrument
There was no indication that respondents used the “neither” option to avoid the
decision. Therefore, it was decided to include a “neither” option in the decision-maker
pilot study and main public study. The inclusion of a “neither” option has an impact on
the model used for analysis, with a model able to relax the IID assumption (e.g. a Mixed
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Logit Model) likely to be required (refer to Chapter 3 Section 3.5.8.1 for further
explanation). A copy of the final public instrument is presented in Appendix D.

C2. Pilot study for the decision-maker DCE instrument
The decision-maker instrument designed in Chapter 3 shared many similarities
with the public instrument; however, there were differences, notably the framing of the
QoL attribute to include a QALY weight, and the inclusion of an additional attribute
“uncertainty” and the requirement for a higher number of choice sets (48) as a
consequence. Therefore, prior to undertaking the main decision-maker study, one
further pilot study was undertaken in a convenience sample of Directors of Pharmacy
and senior pharmacy staff in Queensland Health, to test the decision-maker instrument.
This section briefly details the results and findings from this second pilot study.
C2.1 Results

A total of 9 responses were received (8 following the initial email, 1 following
the reminder), giving a response rate of 16.4%. All respondents provided a response for
all 27 choice questions, with the exception of one respondent who did not answer one
choice set in sub-DCE C. All respondents completed all sociodemographic questions.
The majority (5, 55.6%) indicated they were a member of a local or state DTC.

Two respondents did not use the “neither” option. The remaining seven
respondents indicated “neither” for a total of 113 of the 431 choice sets. Across all
respondents, this gave an average indication of “neither” for 12.6 (26%) of the 48
choice sets per respondent (range 0 to 31 of the choice sets). No respondent indicated
“neither” for all 16 choice sets in any one sub-DCE. Given the purpose of this second
pilot study (to test the opt out version) and small number of participants, no analysis of
the data was attempted.
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Four respondents included qualitative comments on their survey form (Box 14).

Box 14: Comments made by respondents in the pilot study of the decision-maker
instrument

“Difficult to make these decisions within 15 minutes when in real life these decisions
take many months / years in each instance.” [Pilot study respondent].

“Would help if we were given a figure for the budget available.” [Pilot study
respondent].

“If a product improves the quality of life as well as extending it, it has more
significance, as extending life if there is no pain relief or maintenance of current
situation is not of value.” [Pilot study respondent].

“Additional thoughts / constraints on funding include: (i) prevalence of the condition;
(ii) incidence of the condition – if we have 5,000 cases now, how many are expected
next year; (iii) potential for extension of the indication for the drug to other
conditions.” [Pilot study respondent].

C2.2 Discussion and impact of findings of the third pilot study on the decisionmaker instrument
Overall, the findings of this pilot study suggest that the decision-maker survey
was well understood by a group of Directors of Pharmacy and other pharmacy staff.
Over half of the respondents were members of a DTC, and were therefore likely to have
some familiarity with pharmaceutical formulary decision-making. Although the
response rate (16.4%) was low, individuals were approached in their workplace where
they are likely to be time-poor. Further, the varied roles of pharmacy directors and staff
may have resulted in individuals not having felt sufficiently involved in the decisionmaking process for pharmaceuticals to motivate them to participate.
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The proportion of “neither” responses for the decision-maker instrument (26%
of choice sets) is noticeably higher than for the public pilot study (3% of choice sets).
However, this could be explained by a number of factors other than a propensity for
respondents to avoid the decision. In particular, pharmacy staff are likely as a
population sub-group to be familiar with the decision context described and their
preferences may have been shaped by their professional experience. In addition, the
choice sets in the decision-maker and public instruments differ (they originate from
different orthogonal designs); although, it seems unlikely the differences alone would
result in such an apparently large difference in the proportion of “neither” responses.
No respondent indicated “neither” for all choice sets in any one sub-DCE, further
supporting the inclusion of a “neither” option.

Overall, the comments made indicate the complexity of the decision. Some of
the comments (e.g. a request for the size of the budget available) are unlikely to be
generalisable to the PBAC decision-making context (which is not declared to be
constrained by a set budget), and any attempt to provide such information risks reducing
the realism of the DCE. It was not considered necessary to amend the DCE design as a
result of this pilot study. A copy of the final decision-maker instrument is presented in
Appendix E.
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APPENDIX D: PUBLIC DCE INSTRUMENT

This appendix presents a copy of the final DCE instrument, developed as
described in Chapter 3, used to collect data in the public study. The version presented
here is version 1 (refer to Chapter 3 Section 3.5.7.9).
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Factors considered important in resource allocation for
medications: Exploring decision-making in Australia

QUESTIONNAIRE

PART ONE

INSTRUCTIONS
We will start with three hypothetical scenarios. Each scenario describes a group of
people with a medical condition. The scenarios differ in terms of how long people will
live and the quality of life they will have if they receive the treatment that is currently
available. Each scenario is followed by a number of questions.
In each question we would like you to choose which of two new prescription
medications you would prefer the Australian Government Pharmaceutical Benefit
Scheme to fund. The cost of the chosen medication is covered by the government;
the most the individual themselves will have to pay is the current prescription charge
of $ 30.70. They will have to pay this charge regardless of whether they receive a
new medication or current treatment.
There are no right or wrong answers.

3 – v1 - X X X X

Scenario A

Two new prescription medications have been developed. They are suitable for use
in a group of 5,000 adults per year who all have the same medical condition. The
average age of the adults is 50 years. With current treatment, which is effective in all
adults, the adults will on average live for another 3 months with extreme
pain/discomfort. The two new medications vary in terms of the chance that the
treatment will be successful, and the average length of life and quality of life the
adults will have after successful treatment. The average additional cost to the
government per person treated also varies, and this cost applies regardless of
whether or not treatment was successful.
The government has a limited budget and only one of the medications can be funded
from money raised via public taxes. Each person will receive the chosen medication;
that is, either medication A or medication B. If neither medication is funded, or if the
new medication is unsuccessful, the adults will still be able to receive the current
treatment, which you can assume to have no additional costs.

Question 1:
Medication A

Medication B
Chance of success

60%

Survival

3 months
Extreme pain/discomfort
$100,000

Quality of life
Additional Cost

90%
1 year
Moderate pain/discomfort
$10,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A

Neither

Medication B

Question 2:
Medication A

Medication B
Chance of success

90%

Survival

1 year
No pain/discomfort
$100,000

Quality of life
Additional Cost

60%
10 years
Extreme pain/discomfort
$10,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A
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Neither

Medication B

Question 3:
Medication A

Medication B
Chance of success

60%

Survival

3 months
No pain/discomfort

Quality of life
Additional Cost

$10,000

90%
1 year
Extreme pain/discomfort
$1,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A

Neither

Medication B

Question 4:
Medication A

Medication B
Chance of success

90%

Survival

3 months
Moderate pain/discomfort

Quality of life
Additional Cost

$1,000

60%
1 year
No pain/discomfort
$100,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A

Neither

Medication B

Question 5:
Medication A

Medication B
Chance of success

60%

Survival

10 years
Moderate pain/discomfort
$100,000

Quality of life
Additional Cost

90%
3 months
No pain/discomfort
$10,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A

Neither

Medication B
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Question 6:
Medication A

Medication B
Chance of success

60%

Survival

10 years
No pain/discomfort

Quality of life
Additional Cost

$1,000

90%
3 months
Extreme pain/discomfort
$100,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A

Neither

Medication B

Question 7:
Medication A

Medication B
Chance of success

90%

Survival

10 years
Extreme pain/discomfort

Quality of life
Additional Cost

$10,000

60%
3 months
Moderate pain/discomfort
$1,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A

Neither

Medication B

Question 8:
Medication A

Medication B
Chance of success

60%

Survival

1 year
Extreme pain/discomfort

Quality of life
Additional Cost

$1,000

90%
10 years
Moderate pain/discomfort
$100,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A
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Neither

Medication B

Question 9:
Medication A

Medication B
Chance of success

60%

Survival

1 year
Moderate pain/discomfort

Quality of life
Additional Cost

$10,000

90%
10 years
No pain/discomfort
$1,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A

Neither

Medication B

Please continue on the next page
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Scenario B

Two new prescription medications have been developed. They are suitable for use
in a group of 5,000 adults per year who all have the same medical condition. The
average age of the adults is 50 years. With current treatment, which is effective in all
adults, the adults will on average live for another 15 years with extreme
pain/discomfort. The two new medications vary in terms of the chance that the
treatment will be successful, and the average length of life and quality of life the
adults will have after successful treatment. The average additional cost to the
government per person treated also varies, and this cost applies regardless of
whether or not treatment was successful.
The government has a limited budget and only one of the medications can be funded
from money raised via public taxes. Each person will receive the chosen medication;
that is, either medication A or medication B. If neither medication is funded, or if the
new medication is unsuccessful, the adults will still be able to receive the current
treatment, which you can assume to have no additional costs.
Question 1:
Medication A

Medication B
Chance of success

90%

Survival

25 years
Extreme pain/discomfort

Quality of life
Additional Cost

$1,000

60%
15 years
Moderate pain/discomfort
$100,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A

Neither

Medication B

Question 2:
Medication A

Medication B
Chance of success

60%

Survival

20 years
Moderate pain/discomfort

Quality of life
Additional Cost

$1,000

90%
25 years
No pain/discomfort
$100,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A
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Neither

Medication B

Question 3:
Medication A

Medication B
Chance of success

60%

Survival

15 years
Extreme pain/discomfort
$100,000

Quality of life
Additional Cost

90%
20 years
Moderate pain/discomfort
$10,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A

Neither

Medication B

Question 4:
Medication A

Medication B
Chance of success

60%

Survival

25 years
No pain/discomfort

Quality of life
Additional Cost

$10,000

90%
15 years
Extreme pain/discomfort
$1,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A

Neither

Medication B

Question 5:
Medication A

Medication B
Chance of success

60%

Survival

20 years
Extreme pain/discomfort

Quality of life
Additional Cost

$10,000

90%
25 years
Moderate pain/discomfort
$1,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A

Neither

Medication B
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Question 6:
Medication A

Medication B
Chance of success

90%

Survival

20 years
No pain/discomfort
$100,000

Quality of life
Additional Cost

60%
25 years
Extreme pain/discomfort
$10,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A

Neither

Medication B

Question 7:
Medication A

Medication B
Chance of success

90%

Survival

15 years
Moderate pain/discomfort

Quality of life
Additional Cost

$10,000

60%
20 years
No pain/discomfort
$1,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A

Neither

Medication B

Question 8:
Medication A

Medication B
Chance of success

60%

Survival

15 years
No pain/discomfort

Quality of life
Additional Cost

$1,000

90%
20 years
Extreme pain/discomfort
$100,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A
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Neither

Medication B

Question 9:
Medication A

Medication B
Chance of success

60%

Survival

25 years
Moderate pain/discomfort
$100,000

Quality of life
Additional Cost

90%
15 years
No pain/discomfort
$10,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A

Neither

Medication B

Please continue on the next page
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Scenario C

Two new prescription medications have been developed. They are suitable for use
in a group of 5,000 adults per year who all have the same medical condition. The
average age of the adults is 50 years. With current treatment, which is effective in all
adults, the adults will on average live for another 15 years with moderate
pain/discomfort and moderate anxiety/depression. The two new medications
vary in terms of the chance that the treatment will be successful, and the average
length of life and quality of life the adults will have after successful treatment. The
average additional cost to the government per person treated also varies, and this
cost applies regardless of whether or not treatment was successful.
The government has a limited budget and only one of the medications can be funded
from money raised via public taxes. Each person will receive the chosen medication;
that is, either medication A or medication B. If neither medication is funded, or if the
new medication is unsuccessful, the adults will still be able to receive the current
treatment, which you can assume to have no additional costs.
Question 1:
Medication A

Medication B
Chance of success

90%

Survival

25 years
Moderate pain/discomfort

Quality of life

Moderate anxiety/depression

15 years
Moderate pain/discomfort
No anxiety/depression

Additional Cost

$1,000

60%

$100,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A

Neither

Medication B

Question 2:
Medication A

Medication B
Chance of success

60%

Survival

20 years
Moderate pain/discomfort

Quality of life

No anxiety/depression

25 years
No pain/discomfort
Moderate anxiety/depression

Additional Cost

$1,000

90%

$100,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A
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Neither

Medication B

Question 3:
Medication A

Medication B
Chance of success

60%

Survival

25 years
No pain/discomfort

Quality of life

Moderate anxiety/depression

15 years
Moderate pain/discomfort
Moderate anxiety/depression

Additional Cost

$10,000

90%

$1,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A

Neither

Medication B

Question 4:
Medication A

Medication B
Chance of success

90%

Survival

20 years
No pain/discomfort

Quality of life

Moderate anxiety/depression
$100,000

60%
25 years
Moderate pain/discomfort
Moderate anxiety/depression

Additional Cost

$10,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A

Neither

Medication B

Question 5:
Medication A

Medication B
Chance of success

90%

Survival

15 years
Moderate pain/discomfort

Quality of life

No anxiety/depression

20 years
No pain/discomfort
Moderate anxiety/depression

Additional Cost

$10,000

60%

$1,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A

Neither

Medication B
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Question 6:
Medication A

Medication B
Chance of success

60%

Survival

25 years
Moderate pain/discomfort

Quality of life

No anxiety/depression
$100,000

90%
15 years
No pain/discomfort
Moderate anxiety/depression

Additional Cost

$10,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A

Neither

Medication B

Question 7:
Medication A

Medication B
Chance of success

60%

Survival

15 years
Moderate pain/discomfort

Quality of life

Moderate anxiety/depression
$100,000

90%
20 years
Moderate pain/discomfort
No anxiety/depression

Additional Cost

$10,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A

Neither

Medication B

Question 8:
Medication A

Medication B
Chance of success

60%

Survival

20 years
Moderate pain/discomfort

Quality of life

Moderate anxiety/depression

25 years
Moderate pain/discomfort
No anxiety/depression

Additional Cost

$10,000

90%

$1,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A
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Neither

Medication B

Question 9:
Medication A

Medication B
Chance of success

60%

Survival

15 years
No pain/discomfort

Quality of life

Moderate anxiety/depression

20 years
Moderate pain/discomfort
Moderate anxiety/depression

Additional Cost

$1,000

90%

$100,000

(per person treated)
Please tick one box. I would prefer the government to fund:
Medication A

Neither

Medication B

Please continue on the next page
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QUESTIONNAIRE – PART TWO

On the following pages, you are asked some short questions about yourself and your general health.
Some of these questions are taken from a standard health questionnaire called the EQ-5D. Your
answers to these questions allow us to identify any patterns and differences between different groups of
participants. You do not need to answer every question unless you wish to do so.
By placing a tick in one box in each group below, please indicate which statements best describe your
own health state today.
Mobility
I have no problems in walking around
I have some problems in walking around
I am confined to bed





Personal Care
I have no problems with personal care
I have some problems washing or dressing myself
I am unable to wash or dress myself





Usual Activities (e.g. work, study, housework, family or
leisure activities)
I have no problems with performing my usual activities
I have some problems with performing my usual activities
I am unable to perform my usual activities





Pain/Discomfort
I have no pain or discomfort
I have moderate pain or discomfort
I have extreme pain or discomfort





Anxiety/Depression
I am not anxious or depressed
I am moderately anxious or depressed
I am extremely anxious or depressed





To help people say how good or bad a
health state is, we have drawn a scale
(rather like a thermometer) on which the best
state you can imagine is marked 100 and the
worst state you can imagine is marked 0.

Best
imaginable
health state

Your own
health state
today

We would like you to indicate on this scale
how good or bad your own health is today, in
your opinion. Please do this by drawing a
line from the box on the right to whichever
point on the scale indicates how good or bad
your health state is today.
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Worst
imaginable
health state

QUESTIONNAIRE – PART TWO
It will help us to understand your answers better if we have a little background data from everyone, as
covered in the following questions.
Please tick the appropriate box or boxes for each question
1. Have you had any experience with serious illness
affecting yourself?
Yes
No


2. Have you had any experience with serious illness
affecting your family?
Yes
No


3. Have you been admitted to hospital in the last 12
months?
Yes
No


4. Has a member of your family been admitted to
hospital in the last 12 months?
Yes
No


5. How many different prescription medications did
you take yesterday?
None

1-2

3-4

5-8

9 or more

6. If you are offered (or were to be offered) a lower
cost generic medication by your pharmacist, do
you select (or would you select) the generic or the
brand prescribed by your doctor?
Lower cost generic medication

Brand prescribed by doctor

7. What is your age in years?

8. Are you:

Male


Female


9. Are you:
a current smoker
an ex-smoker
a person who has never smoked





10. Do you now, or did you ever, work in health or
social services?
Yes
No


If so, in what capacity?
.......................................................................

11. Which of the following best describes your main
activity?
in employment or self employment

retired

housework

student

seeking work

other (please specify)……………………..
12. Did your education continue after the minimum
school leaving age?
Yes
No


13. Do you have a Degree or equivalent
professional qualification?
Yes


No


14. Do you now, or did you ever, undertake study in
a subject related to health?
Yes
No


If so, in what subject?
.......................................................................

15. If you know your postcode, would you please
write it here:

16. Which annual income bracket does your
household fall into?
Up to $25,000

$25,001 - $50,000

$50,001 - $75,000

$75,001 - $100,000

$100,001 - $125,000

$125,001 - $150,000

$150,001 plus

17. Do you have private health insurance?
Yes
Hospital cover

Extras cover

18. Do you use the Internet?

Yes


No


No


If so, and you are willing to be contacted to
participate in future surveys, please provide your
email address:
.....................................................................
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Thank you for completing this questionnaire.
Now, please return it to the following address, in the envelope
provided. No stamp is required.
Address for return:
Jennifer Whitty
School of Medicine (Logan campus)
Griffith University
Reply Paid 61015
Nathan Qld 4111

274

APPENDIX E: DECISION-MAKER DCE INSTRUMENT

This appendix presents a copy of the final DCE instrument, developed as
described in Chapter 3, used to collect data in the decision-maker study.
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Factors considered important in resource allocation for
pharmaceuticals: Exploring decision-making in Australia

QUESTIONNAIRE
PART ONE
INSTRUCTIONS
We will start with three hypothetical scenarios. Each scenario describes a group of
people with a medical condition. The scenarios differ in terms of how long people will
live and the quality of life they will have if they receive the treatment that is currently
available. Each scenario is followed by a number of questions.
In each question we would like you to choose which of two new pharmaceuticals you
would prefer the Australian Government Pharmaceutical Benefit Scheme to fund.
The cost of the chosen pharmaceutical is covered by the government; the most the
individual themselves will have to pay is the current prescription charge of $ 30.70.
They will have to pay this charge regardless of whether they receive a new
pharmaceutical or current treatment.
There are no right or wrong answers.
The definitions for the terms used in the scenarios are provided below:
Term
Chance of
success
Survival
Quality of life

Incremental
cost

Uncertainty

Definition of term
Proportion of patients in whom the pharmaceutical is successful (i.e.
who receive the health benefit).
Average survival, for those in whom the pharmaceutical is successful.
Average health state, for those in whom the pharmaceutical is
successful. If successfully treated, the recipient is assumed to
remain in this health state for the duration of their survival. Described
using the EQ-5D multi-attribute utility instrument, with the given utility
weights being on a scale from 0 (representing death) to 1
(representing full health). You are asked to assume that recipients
will have no problems with dimensions of health other than those
described.
Average incremental cost of the new pharmaceutical (over current
treatment) to the government per recipient, in current Australian
dollar ($) value. You are asked to assume that all costs occur in the
first year of treatment, if applicable.
Level of uncertainty in the chance of success resulting from the
effectiveness data, defined as follows:
“Low” uncertainty means that the true chance of success for the
pharmaceutical is within ±5% of the stated chance of success.
“High” uncertainty means that the true chance of success for the
pharmaceutical is within ±20% of the stated chance of success (up to
a maximum of a 100% chance of success).
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Scenario A
Two new pharmaceuticals have been developed. They are suitable for use in a group of
5,000 adults per year who all have the same medical condition. The average age of the
adults is 50 years. With current treatment, which is effective in all adults and has a low
level of uncertainty associated with it’s costs and outcomes, the adults will on average
live for another 3 months with extreme pain/discomfort (utility weight 0.26). The two
new pharmaceuticals vary in terms of the chance that the treatment will be successful,
and the average length of life and quality of life the adults will have after successful
treatment. The average incremental cost to the government per person treated also
varies, and this cost applies regardless of whether or not treatment was successful.
The government has a limited budget and only one of the pharmaceuticals can be funded
from money raised via public taxes. Each person will receive the chosen pharmaceutical;
that is, either pharmaceutical A or pharmaceutical B. If neither pharmaceutical is funded,
or if the new pharmaceutical is unsuccessful, the adults will still be eligible to receive the
current treatment, which you can assume to have no additional costs.

Question 1:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%
10 years
No pain/discomfort
(Utility weight 1.00)
$100,000

Survival
Quality of life

Incremental Cost
(per person treated)
Uncertainty

Low

60%
3 months
Extreme pain/discomfort
(Utility weight 0.26)
$10,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 2:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%
3 months
Extreme pain/discomfort
(Utility weight 0.26)
$100,000

Survival
Quality of life

Incremental Cost
(per person treated)
Uncertainty

High

60%
1 year
Moderate pain/discomfort
(Utility weight 0.80)
$10,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A
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Neither

Pharmaceutical B

Question 3:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%

Survival

1 year
Extreme pain/discomfort
(Utility weight 0.26)

Quality of life

Incremental Cost
(per person treated)

$1,000

Uncertainty

Low

90%
10 years
Moderate pain/discomfort
(Utility weight 0.80)
$100,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 4:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%

Survival

1 year
Extreme pain/discomfort
(Utility weight 0.26)
$10,000

Quality of life

Incremental Cost
(per person treated)
Uncertainty

High

60%
10 years
Moderate pain/discomfort
(Utility weight 0.80)
$1,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 5:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%
3 months
Moderate pain/discomfort
(Utility weight 0.80)
$10,000

Survival
Quality of life

Incremental Cost
(per person treated)
Uncertainty

Low

60%
1 year
No pain/discomfort
(Utility weight 1.00)
$1,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B
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Question 6:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%
10 years
Moderate pain/discomfort

Survival
Quality of life

(Utility weight 0.80)
$100,000

3 months
No pain/discomfort
(Utility weight 1.00)

Incremental Cost
(per person treated)
Uncertainty

High

90%

$10,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 7:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%
3 months
Moderate pain/discomfort
(Utility weight 0.80)

Survival
Quality of life

Incremental Cost
(per person treated)

$1,000

Uncertainty

High

60%
1 year
No pain/discomfort
(Utility weight 1.00)
$100,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 8:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%

Survival

1 year
No pain/discomfort
(Utility weight 1.00)
$100,000

Quality of life

Incremental Cost
(per person treated)
Uncertainty

High

60%
10 years
Extreme pain/discomfort
(Utility weight 0.26)
$10,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A
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Neither

Pharmaceutical B

Question 9:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%
10 years
Extreme pain/discomfort
(Utility weight 0.26)

Survival
Quality of life

Incremental Cost
(per person treated)

$1,000

Uncertainty

Low

60%
3 months
Moderate pain/discomfort
(Utility weight 0.80)
$100,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 10:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%
3 months
Extreme pain/discomfort
(Utility weight 0.26)
$100,000

Survival
Quality of life

Incremental Cost
(per person treated)
Uncertainty

Low

60%
1 year
Moderate pain/discomfort
(Utility weight 0.80)
$10,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 11:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%
3 months
Extreme pain/discomfort
(Utility weight 0.26)
$100,000

Survival
Quality of life

Incremental Cost
(per person treated))
Uncertainty

Low

90%
1 year
Moderate pain/discomfort
(Utility weight 0.80)
$10,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B
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Question 12:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%
3 months
Extreme pain/discomfort
(Utility weight 0.26)
$100,000

Survival
Quality of life

Incremental Cost
(per person treated)
Uncertainty

High

90%
1 year
Moderate pain/discomfort
(Utility weight 0.80)
$10,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 13:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%
10 years
Extreme pain/discomfort
(Utility weight 0.26)
$10,000

Survival
Quality of life

Incremental Cost
(per person treated)
Uncertainty

High

90%
3 months
Moderate pain/discomfort
(Utility weight 0.80)
$1,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 14:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%
3 months
No pain/discomfort
(Utility weight 1.00)
$10,000

Survival
Quality of life

Incremental Cost
(per person treated)
Uncertainty

Low

90%
1 year
Extreme pain/discomfort
(Utility weight 0.26)
$1,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A
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Neither

Pharmaceutical B

Question 15:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%

Survival

1 year
Moderate pain/discomfort
(Utility weight 0.80)
$100,000

Quality of life

Incremental Cost
(per person treated)
Uncertainty

Low

90%
10 years
No pain/discomfort
(Utility weight 1.00)
$10,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 16:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%
3 months
No pain/discomfort
(Utility weight 1.00)

Survival
Quality of life

Incremental Cost
(per person treated)

$1,000

Uncertainty

High

90%
1 year
Extreme pain/discomfort
(Utility weight 0.26)
$100,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Please continue on the next page
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Scenario B
Two new pharmaceuticals have been developed. They are suitable for use in a group of
5,000 adults per year who all have the same medical condition. The average age of the
adults is 50 years. With current treatment, which is effective in all adults and has a low
level of uncertainty associated with it’s costs and outcomes, the adults will on average
live for another 15 years with extreme pain/discomfort (utility weight 0.26). The two
new pharmaceuticals vary in terms of the chance that the treatment will be successful,
and the average length of life and quality of life the adults will have after successful
treatment. The average incremental cost to the government per person treated also
varies, and this cost applies to every person, regardless of whether or not treatment was
successful.
The government has a limited budget and only one of the pharmaceuticals can be funded
from money raised via public taxes. Each person will receive the chosen pharmaceutical;
that is, either pharmaceutical A or pharmaceutical B. If neither pharmaceutical is funded,
or if the new pharmaceutical is unsuccessful, the adults will still be eligible to receive the
current treatment, which you can assume to have no additional costs.
Question 1:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%
20 years
No pain/discomfort
(Utility weight 1.00)
$100,000

Survival
Quality of life

Incremental Cost
(per person treated)
Uncertainty

High

90%
25 years
Extreme pain/discomfort
(Utility weight 0.26)
$10,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 2:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%
15 years
Extreme pain/discomfort
(Utility weight 0.26)
$100,000

Survival
Quality of life

Incremental Cost
(per person treated)
Uncertainty

Low

60%
20 years
Moderate pain/discomfort
(Utility weight 0.80)
$10,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A
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Neither

Pharmaceutical B

Question 3:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%
25 years
Moderate pain/discomfort
(Utility weight 0.80)
$100,000

Survival
Quality of life

Incremental Cost
(per person treated)
Uncertainty

Low

90%
15 years
No pain/discomfort
(Utility weight 1.00)
$10,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 4:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%
25 years
No pain/discomfort
(Utility weight 1.00)
$100,000

Survival
Quality of life

Incremental Cost
(per person treated)
Uncertainty

Low

60%
15 years
Extreme pain/discomfort
(Utility weight 0.26)
$10,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 5:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%
15 years
Extreme pain/discomfort
(Utility weight 0.26)
$100,000

Survival
Quality of life

Incremental Cost
(per person treated)
Uncertainty

Low

90%
20 years
Moderate pain/discomfort
(Utility weight 0.80)
$10,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B
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Question 6:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%
15 years
Moderate pain/discomfort
(Utility weight 0.80)
$10,000

Survival
Quality of life

Incremental Cost
(per person treated)
Uncertainty

Low

60%
20 years
No pain/discomfort
(Utility weight 1.00)
$1,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 7:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%
20 years
Extreme pain/discomfort
(Utility weight 0.26)

Survival
Quality of life

Incremental Cost
(per person treated)

$1,000

Uncertainty

Low

60%
25 years
Moderate pain/discomfort
(Utility weight 0.80)
$100,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 8:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%
15 years
No pain/discomfort
(Utility weight 1.00)
$10,000

Survival
Quality of life

Incremental Cost
(per person treated)
Uncertainty

High

60%
20 years
Extreme pain/discomfort
(Utility weight 0.26)
$1,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A
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Neither

Pharmaceutical B

Question 9:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%
20 years
Extreme pain/discomfort
(Utility weight 0.26)
$10,000

Survival
Quality of life

Incremental Cost
(per person treated)
Uncertainty

Low

90%
25 years
Moderate pain/discomfort
(Utility weight 0.80)
$1,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 10:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%
15 years
Extreme pain/discomfort
(Utility weight 0.26)
$100,000

Survival
Quality of life

Incremental Cost
(per person treated)
Uncertainty

High

90%
20 years
Moderate pain/discomfort
(Utility weight 0.80)
$10,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 11:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%
15 years
No pain/discomfort
(Utility weight 1.00)

Survival
Quality of life

Incremental Cost
(per person treated)

$1,000

Uncertainty

Low

90%
20 years
Extreme pain/discomfort
(Utility weight 0.26)
$100,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B
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Question 12:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%
15 years
Extreme pain/discomfort
(Utility weight 0.26)
$100,000

Survival
Quality of life

Incremental Cost
(per person treated)
Uncertainty

High

60%
20 years
Moderate pain/discomfort
(Utility weight 0.80)
$10,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 13:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%
15 years
Moderate pain/discomfort
(Utility weight 0.80)

Survival
Quality of life

Incremental Cost
(per person treated)

$1,000

Uncertainty

High

90%
20 years
No pain/discomfort
(Utility weight 1.00)
$100,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 14:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%
25 years
Extreme pain/discomfort
(Utility weight 0.26)
$10,000

Survival
Quality of life

Incremental Cost
(per person treated)
Uncertainty

High

90%
15 years
Moderate pain/discomfort
(Utility weight 0.80)
$1,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A
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Neither

Pharmaceutical B

Question 15:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%
20 years
Moderate pain/discomfort
(Utility weight 0.80)
$100,000

Survival
Quality of life

Incremental Cost
(per person treated)
Uncertainty

High

60%
25 years
No pain/discomfort
(Utility weight 1.00)
$10,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 16:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%
25 years
Extreme pain/discomfort
(Utility weight 0.26)

Survival
Quality of life

Incremental Cost
(per person treated)

$1,000

Uncertainty

High

60%
15 years
Moderate pain/discomfort
(Utility weight 0.80)
$100,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Please continue on the next page
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Scenario C
Two new pharmaceuticals have been developed. They are suitable for use in a group of 5,000
adults per year who all have the same medical condition. The average age of the adults is 50
years. With current treatment, which is effective in all adults and has a low level of uncertainty
associated with it’s costs and outcomes, the adults will on average live for another 15 years with
moderate pain/discomfort and moderate anxiety/depression (utility weight 0.73). The two
new pharmaceuticals vary in terms of the chance that the treatment will be successful, and the
average length of life and quality of life the adults will have after successful treatment. The
average incremental cost to the government per person treated also varies, and this cost applies
to every person, regardless of whether or not treatment was successful.
The government has a limited budget and only one of the pharmaceuticals can be funded from
money raised via public taxes. Each person will receive the chosen pharmaceutical; that is, either
pharmaceutical A or pharmaceutical B. If neither pharmaceutical is funded, or if the new
pharmaceutical is unsuccessful, the adults will still be eligible to receive the current treatment,
which you can assume to have no additional costs.

Question 1:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%

Survival

15 years
Moderate pain/discomfort
No anxiety/depression
(Utility weight 0.80)

Quality of life

Incremental Cost
(per person treated)

$1,000

Uncertainty

Low

90%
20 years
No pain/discomfort
Moderate anxiety/depression
(Utility weight 0.85)
$100,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 2:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%

Survival

25 years
Moderate pain/discomfort
Moderate anxiety/depression
(Utility weight 0.73)

Quality of life

Incremental Cost
(per person treated)

$1,000

Uncertainty

Low

60%
15 years
Moderate pain/discomfort
No anxiety/depression
(Utility weight 0.80)
$100,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A
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Neither

Pharmaceutical B

Question 3:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%

Survival

15 years
Moderate pain/discomfort
Moderate anxiety/depression
(Utility weight 0.73)

Quality of life

Incremental Cost
(per person treated)

$100,000

Uncertainty

High

90%
20 years
Moderate pain/discomfort
No anxiety/depression
(Utility weight 0.80)
$10,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 4:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%

Survival

20 years
No pain/discomfort
Moderate anxiety/depression
(Utility weight 0.85)

Quality of life

Incremental Cost
(per person treated)

$100,000

Uncertainty

Low

90%
25 years
Moderate pain/discomfort
Moderate anxiety/depression
(Utility weight 0.73)
$10,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 5:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%

Survival

25 years
Moderate pain/discomfort
Moderate anxiety/depression
(Utility weight 0.73)

Quality of life

Incremental Cost
(per person treated)

$10,000

Uncertainty

High

90%
15 years
Moderate pain/discomfort
No anxiety/depression
(Utility weight 0.80)
$1,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B
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Question 6:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%

Survival

20 years
Moderate pain/discomfort
No anxiety/depression
(Utility weight 0.80)

Quality of life

Incremental Cost
(per person treated)

$100,000

Uncertainty

High

60%
25 years
No pain/discomfort
Moderate anxiety/depression
(Utility weight 0.85)
$10,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 7:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%

Survival

15 years
No pain/discomfort
Moderate anxiety/depression
(Utility weight 0.85)

Quality of life

Incremental Cost
(per person treated)

$10,000

Uncertainty

High

60%
20 years
Moderate pain/discomfort
Moderate anxiety/depression
(Utility weight 0.73)
$1,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 8:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%

Survival

25 years
Moderate pain/discomfort
No anxiety/depression
(Utility weight 0.80)

Quality of life

Incremental Cost
(per person treated)

$100,000

Uncertainty

High

90%
15 years
No pain/discomfort
Moderate anxiety/depression
(Utility weight 0.85)
$10,000

low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A
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Neither

Pharmaceutical B

Question 9:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%

Survival

15 years
Moderate pain/discomfort
No anxiety/depression
(Utility weight 0.80)

Quality of life

Incremental Cost
(per person treated)

$10,000

Uncertainty

Low

60%
20 years
No pain/discomfort
Moderate anxiety/depression
(Utility weight 0.85)
$1,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 10:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%

Survival

15 years
Moderate pain/discomfort
Moderate anxiety/depression
(Utility weight 0.73)

Quality of life

Incremental Cost
(per person treated)

$100,000

Uncertainty

Low

60%
20 years
Moderate pain/discomfort
No anxiety/depression
(Utility weight 0.80)
$10,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 11:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%

Survival

15 years
Moderate pain/discomfort
Moderate anxiety/depression
(Utility weight 0.73)

Quality of life

Incremental Cost
(per person treated)

$100,000

Uncertainty

Low

90%
20 years
Moderate pain/discomfort
No anxiety/depression
(Utility weight 0.80)
$10,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B
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Question 12:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%

Survival

15 years
No pain/discomfort
Moderate anxiety/depression
(Utility weight 0.85)

Quality of life

Incremental Cost
(per person treated)

$1,000

Uncertainty

High

90%
20 years
Moderate pain/discomfort
Moderate anxiety/depression
(Utility weight 0.73)
$100,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 13:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%

Survival

25 years
No pain/discomfort
Moderate anxiety/depression
(Utility weight 0.85)

Quality of life

Incremental Cost
(per person treated)

$100,000

Uncertainty

Low

60%
15 years
Moderate pain/discomfort
Moderate anxiety/depression
(Utility weight 0.73)
$10,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 14:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%

Survival

20 years
Moderate pain/discomfort
Moderate anxiety/depression
(Utility weight 0.73)

Quality of life

Incremental Cost
(per person treated)

$1,000

Uncertainty

High

60%
25 years
Moderate pain/discomfort
No anxiety/depression
(Utility weight 0.80)
$100,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A
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Neither

Pharmaceutical B

Question 15:
Pharmaceutical A

Pharmaceutical B
Chance of success

90%

Survival

15 years
Moderate pain/discomfort
Moderate anxiety/depression
(Utility weight 0.73)

Quality of life

Incremental Cost
(per person treated)

$100,000

Uncertainty

High

60%
20 years
Moderate pain/discomfort
No anxiety/depression
(Utility weight 0.80)
$10,000

Low

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Question 16:
Pharmaceutical A

Pharmaceutical B
Chance of success

60%

Survival

20 years
Moderate pain/discomfort
Moderate anxiety/depression
(Utility weight 0.73)

Quality of life

Incremental Cost
(per person treated)

$10,000

Uncertainty

Low

90%
25 years
Moderate pain/discomfort
No anxiety/depression
(Utility weight 0.80)
$1,000

High

Please tick one box. I would prefer the government to fund:
Pharmaceutical A

Neither

Pharmaceutical B

Please continue on the next page
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PART TWO
INSTRUCTIONS
On the following pages, you will be given descriptions for six new pharmaceuticals similar
to those already seen in part one. Each new pharmaceutical is suitable for use in a group
of 5,000 adults per year with an average age of 50 years. Current treatment is effective
in all adults and has a low level of uncertainty associated with it’s costs and outcomes.
With current treatment, these adults will live for another 3 months (on average) with
extreme pain/discomfort (utility weight 0.26).
You are asked to indicate the probability that you would recommend that the government
fund each new pharmaceutical described below.

Question 1:
New pharmaceutical
Chance of success
Survival
Quality of life
Incremental Cost
(per person treated)
Uncertainty

90%
1 year
Extreme pain/discomfort
(Utility weight 0.26)
$10,000
High

Taking everything into account, what are the chances that you, personally, would
recommend that the government fund this new pharmaceutical if it were available in the
next year? (Please mark one box only.)
Certain, practically certain (99 in 100)
Almost sure (9 in 10)
Very probable (8 in 10)
Probable (7 in 10)
Good possibility (6 in 10)
Fairly good possibility (5 in 10)
Fair possibility (4 in 10)
Some possibility (3 in 10)
Slight possibility (2 in 10)
Very slight possibility (1 in 10)
No chance, almost no chance (1 in 100)
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Question 2:
New pharmaceutical
Chance of success
Survival
Quality of life
Incremental Cost
(per person treated)
Uncertainty

60%
10 years
Moderate pain/discomfort
(Utility weight 0.80)
$1,000
Low

Taking everything into account, what are the chances that you, personally, would
recommend that the government fund this new pharmaceutical if it were available in the
next year? (Please mark one box only.)
Certain, practically certain (99 in 100)
Almost sure (9 in 10)
Very probable (8 in 10)
Probable (7 in 10)
Good possibility (6 in 10)
Fairly good possibility (5 in 10)
Fair possibility (4 in 10)
Some possibility (3 in 10)
Slight possibility (2 in 10)
Very slight possibility (1 in 10)
No chance, almost no chance (1 in 100)

10
9
8
7
6
5
4
3
2
1
0

Question 3:
New pharmaceutical
Chance of success
Survival
Quality of life
Incremental Cost
(per person treated)
Uncertainty

90%
3 months
Moderate pain/discomfort
(Utility weight 0.80)
$10,000
Low

Taking everything into account, what are the chances that you, personally, would
recommend that the government fund this new pharmaceutical if it were available in the
next year? (Please mark one box only.)
Certain, practically certain (99 in 100)
Almost sure (9 in 10)
Very probable (8 in 10)
Probable (7 in 10)
Good possibility (6 in 10)
Fairly good possibility (5 in 10)
Fair possibility (4 in 10)
Some possibility (3 in 10)
Slight possibility (2 in 10)
Very slight possibility (1 in 10)
No chance, almost no chance (1 in 100)

10
9
8
7
6
5
4
3
2
1
0
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Question 4:
New pharmaceutical
Chance of success
Survival
Quality of life
Incremental Cost
(per person treated)
Uncertainty

60%
1 year
No pain/discomfort
(Utility weight 1.00)
$100,000
Low

Taking everything into account, what are the chances that you, personally, would
recommend that the government fund this new pharmaceutical if it were available in the
next year? (Please mark one box only.)
Certain, practically certain (99 in 100)
Almost sure (9 in 10)
Very probable (8 in 10)
Probable (7 in 10)
Good possibility (6 in 10)
Fairly good possibility (5 in 10)
Fair possibility (4 in 10)
Some possibility (3 in 10)
Slight possibility (2 in 10)
Very slight possibility (1 in 10)
No chance, almost no chance (1 in 100)

10
9
8
7
6
5
4
3
2
1
0

Question 5:
New pharmaceutical
Chance of success
Survival
Quality of life
Incremental Cost
(per person treated)
Uncertainty

60%
1 year
Moderate pain/discomfort
(Utility weight 0.80)
$10,000
High

Taking everything into account, what are the chances that you, personally, would
recommend that the government fund this new pharmaceutical if it were available in the
next year? (Please mark one box only.)
Certain, practically certain (99 in 100)
Almost sure (9 in 10)
Very probable (8 in 10)
Probable (7 in 10)
Good possibility (6 in 10)
Fairly good possibility (5 in 10)
Fair possibility (4 in 10)
Some possibility (3 in 10)
Slight possibility (2 in 10)
Very slight possibility (1 in 10)
No chance, almost no chance (1 in 100)
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Question 6:
New pharmaceutical
Chance of success

60%

Survival

3 months

Quality of life

Extreme pain/discomfort
(Utility weight 0.26)

Incremental Cost
(per person treated)

$100,000

Uncertainty

High

Taking everything into account, what are the chances that you, personally, would
recommend that the government fund this new pharmaceutical if it were available in the
next year? (Please mark one box only.)
Certain, practically certain (99 in 100)
Almost sure (9 in 10)
Very probable (8 in 10)
Probable (7 in 10)
Good possibility (6 in 10)
Fairly good possibility (5 in 10)
Fair possibility (4 in 10)
Some possibility (3 in 10)
Slight possibility (2 in 10)
Very slight possibility (1 in 10)

No chance, almost no chance (1 in 100)

10
9
8
7
6
5
4
3
2
1

0

Please continue on the next page
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QUESTIONNAIRE – PART THREE

On this page, you are asked two short questions. Your answers to these
questions will help us to identify any patterns and differences between different
groups of participants.

8. Which of the following applies to you? (please tick all that apply)
Current PBAC member
Past PBAC member
Current ESC member
Past ESC member
Current DUSC member
Past DUSC member
Other (please specify) …………………………………………………………………
9. In answering the choice questions in this questionnaire, did you manually calculate
the incremental cost-effectiveness ratio (ICER) for each pharmaceutical? (please
tick one box only)
Yes, for all questions
Yes, for most questions
Yes, for some questions
No

Thank you for completing this questionnaire.
Now, please return it in the reply-paid envelope provided.
If using a different envelope for return, it should be addressed to:
Jennifer Whitty
School of Medicine
Logan Campus L03 2.40
Griffith University
University Drive
Meadowbrook Qld 4131
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