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Abstract

This thesis is concerned with the estimation of costs in economic evaluation. The
thesis reviews the theoretical and applied literature on costing and highlights that

studies generally ignore cost variation across health care settings. The thesis aims to

assess why costs vary across health care settings, and the implications for economic

evaluations.

The study uses microeconomic theory to pose hypotheses for cost variation across

health care settings and uses a consistent methodology to collect costs across a range
of health care settings. The analysis uses multilevel models (MLMs) to test
hypotheses concerning cost variation. Statistical theory suggests that MLMs
accommodate the hierarchical structure of the data and may therefore be more
appropriate than ordinary least squares (OLS) models for identifying reasons for cost
variation across settings. The use of MLMs and OLS models for analysing reasons for
cost variation are compared. The OLS models find that both patient and higher-level
covariates are associated with length of hospital stay (LOS) and total cost, but these
models overestimate the precision of the higher-level variables. By contrast, the
MLMs show that none of the higher-level variables are associated with LOS, and the
national level of spending on health care is the only higher-level variable associated

with total cost.

The empirical investigation also illustrates that using OLS regression analysis to
report cost-effectiveness can lead to inaccurate estimates. By contrast, the MLMs
recognise the structure of the data and accurately quantify mean incremental cost-

effectiveness and the associated levels of uncertainty.

The thesis concludes that ignoring cost variation across health care settings can lead
to inaccurate estimates of cost and cost-effectiveness. Basing decision-making on
inaccurate information can move the allocation of health care resources away from the
target of allocative efficiency. This thesis presents a methodology for improving the

conduct of cost analyses that future economic evaluations can adopt.
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Chapter 1: Introduction

1.0 Rationale for the thesis

The last decade has seen important developments in the use of economic evaluation in
policy-making. Governments in Canada, Australia, the UK, the Netherlands, Sweden,
Finland and Portugal now use economic evaluations to decide which health care
technologies to provide (Maynard and Kanavos 2000). The number of published
economic evaluations has grown rapidly (Pritchard 2004), and the use of these
evaluations in decision-making can potentially lead to the more efficient use of scarce
health care resources. However, this objective will only be achieved if these studies

use appropriate methodologies for measuring outcomes and costs.

The methods used in economic evaluations have been severely criticised (Birch and
Gafni 1992, Drummond et al. 1993, Hutton 1994, Gerard et al. 1999, Birch and Gafni
2002, Drummond and Sculpher 2005). In particular, the methods used in published
studies for measuring and analysing costs have been shown to be inadequate (Graves

et al. 2002, Barber and Thompson 1998). Unless these methods are improved, the use

of economic evaluations will not improve the efficiency of resource allocation.

1.01 Economic evaluation and efficiency

The main purpose of economic evaluation is to provide information that can lead to
the more efficient use of health care resources (McGuire 2001). In the context of this
thesis there are three different forms of efficiency that warrant consideration:
technical efficiency, productive efficiency and allocative efficiency. Technical
efficiency defines the minimum resource inputs required to produce a given output.
Technical efficiency is necessary but insufficient for productive efficiency, which also
depends on the relative factor prices of the different factor inputs. To achieve

productive efficiency the costs of producing a technically efficient output are

minimised, and so the combination of factor inputs chosen depends partly on their
relative factor prices.
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Technical and productive efficiency are pre-requisites for achieving allocative
efficiency. This ‘higher level’ notion of efficiency requires that the marginal benefits
and marginal costs of different alternatives, each produced in an efficient way, are
compared (McPake et al. 2002). Health care decision-makers can use the notion of

allocative efficiency to choose which health care programmes to provide. The aim of

this comparison is to identify those health care programmes that produce the most

units of health gain from the given budget. This comparison might suggest that

instead of using certain resources to produce for example stroke care, those resources
could be redeployed to produce paediatric care, leading to a larger gain in health for
the same cost. This would move the allocation of resources towards the target of

allocative efficiency’.

For cost-effectiveness analyses (CEA) to provide the information required to move
resources towards the goal of allocative efficiency, they have to meet certain
important requirements (McGuire 2001). For example, each CEA has to report the
effectiveness of each health care programme by measuring outcomes on the same
scale. Some commentators have argued that the quality-adjusted life year (QALY) is
the most appropriate measure of outcome for CEA (Gold et al. 1996)*. Importantly for
this thesis, a second requirement for CEA is that the costs of each health care
programme must reflect opportunity costs (Birch and Gafni 2002). Opportunity costs
are the costs of providing each health care programme in a way that is productively
efficient (McPake et al. 2002)°. If an economic evaluation compares the costs and
outcomes of a new intervention delivered in a way that is productively efficient, to an

existing service delivered in a productively inefficient way, then the cost-

! Economists disagree about whether CEA are appropriate for this purpose (see Birch and Gafni 1992,
Johannesson and Weinstein 1993, Birch and Gafni 1993). For the use of CEA to move resource
allocation towards allocative efficiency, assumptions such as perfect divisibility of resource inputs, and
constant returns to scale have to be made (Birch and Gafni 1992).

2 1t is argued that only under very restrictive assumptions is using QALY'S as the outcome measure
consistent with the goal of allocative efficiency (McGuire 2001).

* There are various ways in which the definition of opportunity cost can be applied to the use of
economic evaluations, For example, opportunity cost may refer to the value foregone when the NHS
does not provide certain health services (Birch and Gafni 2002. However, as this thesis is concerned
with cost variation across settings the more relevant definition of opportunity cost is the cost of
efficient production. Variation in costs observed across settings may arise because costs in some
settings reflect productive inefficiency, and hence intervention costs do not represent opportunity costs,
If the costs of either or both the health care alternatives under comparison are not opportunity costs,
then using the resultant CEA may fail to move resource allocation towards allocative efficiency.
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effectiveness of the new intervention may be overstated. Its implementation would
then lead to further allocative inefficiency.
As Tan-Torres Edejar et al. (2003) state:

“It is not useful for policy-makers to know the cost-effectiveness of interventions
undertaken in a technically inefficient manner..”” (Tan-Torres Edejar et al, 2003, p47).

1.02 Measuring opportunity costs for the decision-making context

It is desirable to measure the opportunity costs of each health care programme for the
particular decision-making context. If CEAs are to be used to set national priorities
then costs should represent the opportunity costs of providing each health care
programme in the country concerned. It is now common for CEAs to collect costs
alongside multicentre RCTs. These studies can measure resource use for each patient
and calculate a mean cost for each health care programme. These evaluations can
potentially estimate opportunity costs for a particular decision context, for example

for a national decision-making agency such as NICE.

However, multicentre CEAs may fail to measure opportunity costs because they
ignore systematic cost variations across health care settings. In this thesis, a health
care setting” is defined as a health care provider in a particular geographical location.
These health care providers may be located in different geographical locations in the
same country or in different countries. This thesis uses the term ‘cost variation across
settings’ to refer to systematic variation in resource use and/or unit costs across health
care providers’. This form of cost variation may arise because of for example,
differences in incentives to cost-minimise across health care settings. The problem is
that even multicentre CEAs typically only measure unit costs in a single health care

setting, and may only collect resource use data for a few patients in each health care

setting. In these circumstances, it is difficult to establish which health care settings are

* Throughout the thesis the term “setting’ is used interchangeably with the terms “centre’ or ‘health care
firm’. Each of these terms refers to a particular health care provider or group of providers.

* The term “cost variation’ used in the thesis refers generally refers to the product of the resources used
(e.g. the length of hospital stay), multiplied by their unit cost (e.g. the cost per hospital day). Where
more specific reference 1s made to variation in resource use or unit costs this is made explicit. The costs

referred to are generally health service costs, but where appropriate broader socictal costs are
considered.
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efficient, and therefore which health care settings’ costs represent opportunity costs.

Studies cannot identify efficient production unless they measure costs in several
health care settings, for example by comparing the costs of providing a particular

technology in different geographical locations.

Multinational economic evaluations can measure costs in several settings, however
they tend to measure costs in one country and transfer them to another country

(Schulman et al. 1996, Johannesson et al. 1997). Even if the costs estimated in one

country represent opportunity costs, they are unlikely to represent opportunity costs in

a different country, because of variations in for example, factor prices’.

Thus, multicentre studies whether they are conducted on a national or an international
basis have failed to identify reasons for cost variation across settings, and the

difficulties this poses for the estimation of opportunity costs.

Economic evaluations that measure costs in several health care centres have
demonstrated wide variations in resource use and unit costs across the settings
concerned, both within and between countries (Coyle and Drummond 2001, Johnston
et al. 1998, Willke et al. 1998). However, these studies do not assess why these cost
differences occur. In particular, these studies have not provided an empirical
investigation of which factors are associated with cost variation. Instead,
commentators have listed a priori reasons why costs may vary between health care
settings in an ad hoc manner (O’Brien 1997, Mason 1997). For example, costs in a
particular health care setting may be relatively high because the setting faces higher
factor prices or has higher levels of productive inefficiency (O'Brien 1997). If the

setting produces health care in a less efficient way’, then the costs of health care

® Factor prices may vary across international health care settings because for example restrictions in the
labour market for health care professionals mean that the wages of health care professionals vary across
countries. If health care firms aim to cost-minimise then theory suggests that where firms face
differences in relative factor price they will adjust the mix of factor inputs used. As both factor use and
factor price are components of unit cost, these between-country differences can lead to differences in
unit costs, Firms may also adjust the resources used in providing each health care programme,
according to the factor prices they face. Theory suggests that resource use and unit costs are also
correlated. Thus if factor prices differ across countries then resource use, unit costs and total costs may
vary across international health care settings.

7 » | [ ] L | L ¥ L »
For example, because there is less incentive for the health care decision-makers to cost-minimise.
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programmes in this setting do not represent opportunity costs. However, there is
limited empirical support for these a priori reasons for cost variation.

A thorough investigation is required that uses the relevant literature to identify a
priori reasons for cost variation, collects costs in a range of health care settings and

identifies which of the a priori reasons for cost variation are the most important. This

investigation can provide guidance on the settings that economic evaluations should
collect costs from to ensure that the programme’s costs represent relevant opportunity

costs.

1.03 Identifying a priori reasons for why costs may vary systematically across

health care settings.

Insights from microeconomic theory can provide a priori reasons for why the costs
observed may vary across settings. Production function theory states that firms in
different health care settings can all produce a technically efficient output, but with
varying combinations of factor inputs. Cost function theory suggests that if firms in
different settings face different relative factor prices, then they will substitute those
inputs with relatively low factor prices for those inputs with relatively high factor
prices to achieve productive efficiency. However, firms in different contexts may vary

in the extent to which they achieve technical or productive efficiency.

To understand why health care firms may not choose efficient combinations of factor
inputs an understanding of the health care context is important. Health care firms may
be constrained from achieving efficient production by contextual factors such as local
labour market regulations (Elliott 2003). For example, even if a hospital recognises
that it is efficient to reduce the use of doctors’ time, local labour market regulations
may prevent this. The incentives and regulations provided by national decision-
makers may also explain why the rate of diffusion of new technologies varies across
countries. These contextual factors may partly explain why systematic cost variations

are observed across health care settings.

While some of the factors driving systematic variations in costs may operate at a
national or centre-level, the health services research literature suggests that variations

in individual patient characteristics across health care settings, may also be important
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(Phelps and Mooney 1993). If the case-mix of patients attending a particular health
care setting i1s more complex than average, then this may lead to higher resource use

and unit costs.

Empirical evidence is required to assess which of these a priori reasons are important
for explaining variations in costs across health care settings. Before systematic
reasons for cost variation can be identified, certain measurement and analysis issues

that arise when comparing costs across health care settings need to be recognised.

1.04 Measurement issues that arise when comparing costs across health care

settings

A study that attempts to compare costs across health care settings will encounter
measurement issues. Most of these issues arise whether the study compares costs
within or across countries. Previous attempts to compare costs across health care
settings have not used a consistent costing methodology (Schulman et al. 1998,
Willke et al. 1998); this makes it difficult to assess whether the observed cost
differences are due to systematic variations in cost or inconsistencies in the costing
methodology. In studies that have used aggregated datasets to assess cost variation, it
is difficult to assess whether the costs are measured in the same way in each setting
(Carey 2000). For example, the costs of hospital overheads are included in some
settings but not others. The guidelines for economic evaluation suggest that measuring
resource use and unit costs separately can assist with interpreting cost differences
between settings (Drummond et al. 1997a). However, this level of disaggregation may
be insufficient; it is difficult to interpret reasons for unit cost variation if the study
uses aggregated measures of unit cost, Instead, if a disaggregated costing method is
used differences in the individual components of unit costs, the factor prices and
factor use, can be compared across health care settings. Price and volume indices can
then be constructed to examine why unit costs vary by health care setting. These
indices have proved helpful in other areas for interpreting factor use and factor prices

differences across settings, and the implications for productive efficiency (Danzon
and Chao 2000, van Ark et al. 1999).
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A measurement issue that arises when comparing costs across international settings, is
that costs have to be converted from local currencies into a common currency. A
common approach is to use conversion factors based on purchasing power party
(PPP) indices, these indices aim to adjust for international differences in factor prices
(Kanavos and Mossialos 1999). Studies estimating costs in different countries
generally use Gross Domestic Product (GDP) PPP indices, that attempt to adjust for
differences in the price of goods and services consumed in the entire economy.
However, if these general indices are used to convert costs in a particular sector they

may fail to adjust for differences in input prices (Wordsworth and Ludbrook 20035).

Unexplained variations in costs across settings could relate to unmeasured differences
in case-mix. This problem arises in studies assessing levels of inefficiency across
health care settings. To estimate levels of inefficiency these studies require data from
a large number of health care firms and therefore tend to rely on aggregated datasets
(Newhouse 1994)°. Such datasets contain routinely collected data on costs, case-mix
and outputs and encompass the whole of hospital production. Routine measures such
as the Diagnosis Related Group (DRG) system of case-mix classification may fail to
recognise differences in the case-mix of patients across hospitals (Iezzoni et al. 1996).
It is therefore unclear how much reported variations in efficiency levels across
hospitals represent actual efficiency differences, or variations in the case-mix of

patients (Cowing and Holtmann 1983).

A further measurement issue is whether the study has sufficient patients and health
care settings to identify systematic reasons for cost variation. Some previous studies
of cost variation have not sampled enough patients or health care settings to identify
systematic variations across health care centres (Willke et al. 1998). These studies
may have attributed unexplained variations to random variations when they reflect
systematic differences that the study failed to detect.

s EVC{{I the smallest hospital production studies use cross-sectional datasets from more than 20 health
care firms.
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1.05 The choice of statistical techniques for identifying reasons for cost variation

and analysing multicentre cost-effectiveness.

Studies could address the main measurement issues raised by collecting disaggregated
data for sufficient patients and centres. However, decisions made at the analysis stage
still determine whether the investigation makes an appropriate assessment of the

reasons for cost variation.

Ordinary least squares (OLS) regression analysis and multilevel models (MLMs) are
two techniques that the analyst can use to identify factors associated with cost
variation across settings. Previously, economic evaluations have used OLS regression
models to identify reasons why costs vary between settings (Willke et al. 1998, Coyle
and Drummond 2001). However, OLS models assume that individual observations are
independent, This assumption does not appear plausible when analysing cost data
from several settings, where there are a priori reasons for expecting differences in
costs. For example, factor prices may vary across health care settings, and the cost
data may therefore be clustered within health care settings. In this context, the use of
OLS regression models to identify reasons for cost variation could lead to incorrect
inferences. MLMs can acknowledge the hierarchical structure of data (Goldstein
1995) and may therefore be more appropriate for analysing variations in costs across
health care settings. However, they have rarely been used in health economics (Rice
and Jones 1997), and their use for analysing costs and cost-effectiveness has not been

explored.

In summary, economic evaluations commonly fail to identify reasons for cost
variations across health care settings. Some studies suggest that there are wide cost
variations particularly across international health care settings (Schulman et al. 1998,
Willke et al. 1998) but these studies fail to use appropriate methodologies. In
particular, these studies do not use a priori reasoning to pose hypotheses for
systematic variations in cost, they ignore measurement issues, and the analytical
methods used do not recognise the clustering in the data. The importance of this gap
in the literature was recognised by a commissioning brief from the NHS Health

Technology Assessment Programme (NHS R&D Programme 1998), and recent WHO
guidelines on generalisability (Murray et al. 2000).
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An empirical study is needed to thoroughly assess the reasons why costs observed
may vary across health care settings. This assessment needs to use a priori reasoning
to identify factors that may be associated with systematic cost variation. The
importance of these a priori reasons in explaining cost variations then needs to be
tested. Such an empirical investigation has to tackle the measurement and analysis
issues raised. Finally, once the study identifies reasons for systematic variations, the

findings can inform the conduct and interpretation of economic evaluations.

1.1 Aims and objectives

The overall aim of this thesis is to assess why costs vary across health care settings,
and the implications for the methodologies used in economic evaluation. The specific

objectives are:

1. To assess how economic evaluations currently consider cost variation across

settings.

2. To generate hypotheses for why costs may vary across health care settings.

3. To identify which factors are associated with variation in resource use and cost
using MLMs and OLS regression models.

4. To compare the use of OLS regression models to MLMs for analysing

multicentre cost-effectiveness data.

The way the thesis considers each of these objectives is described briefly below:

1. To assess how economic evaluations currently consider cost variation
across settings.

The literature review considers current practice in economic evaluation and examines

both methodological guidelines and empirical studies. The review focuses on how the

design and analysis of economic evaluations currently considers cost variation across

settings. It highlights that there are important areas of omission in current

recommended practice. For example, the guidelines provide scant advice for the

analyst conducting a multicentre study on how to select the centres for cost
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measurement. The guidance does not consider a priori reasons from the economics
literature on why factor prices, factor use, and resource use may differ across health
care settings. Moreover, there is little advice on how studies should identity
systematic variations when analysing cost data, and how they should interpret

differences in cost-effectiveness across health care settings.

The thesis therefore identifies several gaps in the methodological literature on
economic evaluation that the thesis can inform by identifying reasons for systematic

variations in costs across health care settings.

2. To generate hypotheses for why costs may vary across health care settings.

The thesis identifies a priori reasons for systematic cost variation by reviewing
relevant strands from the health economics, microeconomics and health services
research literatures. Costs may vary systematically across health care settings because
for example, health care firms face different incentives to cost-minimise, and this may
lead to variations in levels of productive inefficiency. Observed costs may also vary
because of systematic differences in case-mix. The identification of a priori reasons

for cost variations across health care settings informs the design and interpretation of

the empirical investigation.

The empirical investigation extends an observational study that measures the costs
and outcomes of stroke care across 13 centres in 10 different European countries. The
study collects information on why costs may vary systematically across the different
European centres. For example, the study gathers information on, factor prices, the
incentives for each provider to cost-minimise, and the level of health care spending in

each country. These data are used to establish whether the reasons for cost variation

suggested in the literature review are supported by the empirical investigation.

The empirical investigation takes a consistent, disaggregated approach to cost
measurement in each setting. The study measures the use and price of factor inputs,
and compares these parameters across the health care centres. The thesis considers the
choice of currency conversion factor, by developing a technology specific measure of

PPP based on factor inputs used to produce stroke care and their associated factor

prices.
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3. To identify which factors are associated with variation in resource use and
cost using MLMs and OLS regression models.

The empirical investigation recognises that multinational cost data may have a

hierarchical structure with patients clustered within health care centres in different

countries. In this context, the use of MLMs to identify systematic reasons for

international cost variation is attractive, MLMs recognise the structure of the data, and

may make inferences that are more correct. The thesis compares the use of MLMs
with OLS regression analysis for identifying reasons for systematic cost variations, to

see whether the choice of technique has an effect on the study’s results.

4. To compare the use of OLS regression models and MLMs for analysing
multicentre cost-effectiveness data.

Once a comprehensive assessment of the reasons for cost variation is undertaken, it is

then possible to consider the implications for the conduct of economic evaluations.

The thesis uses data from the costing study to generate a multicentre cost-

effectiveness dataset. The analysis compares MLMs to OLS regression models for

estimating incremental cost-effectiveness. The MLMs are extended to include

covariates that adjust for systematic cost variations across health care settings.

The discussion section of the thesis considers more generally the implications of the
investigation of cost variation across settings for the design and analysis of economic

evaluations.

1.2  Structure of the thesis

The thesis has two main sections: Chapters 2-5 cover the literature review and

Chapters 6-9 the empirical investigation.

The literature review starts by examining the relevant economic evaluation literature.
Chapter 2 considers the methodological guidelines for economic evaluation with a
focus on those aspects that are relevant for an investigation of cost variation across

settings. Chapter 3 reviews how economic evaluations have traditionally considered
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cost variations across settings, with a focus on multinational studies. Chapter 4
reviews the relevant microeconomics, health economics and health services research
literatures. The chapter begins by examining insights from the production and cost
function literature, then moves onto consider contextual and patient factors that may
explain systematic variations in costs across health care settings. The literature review
also highlights measurement issues that arise when comparing costs across health care
settings. Hypotheses are posed regarding potential reasons for cost variation. Chapter
5 considers some of the techniques for identifying reasons for cost variation across
settings. The chapter discusses issues that arise when using techniques for measuring
efficiency, OLS regression analysis or MLMs for analysing cost variation. The review
focuses on the issues that arise when using MLMs to analyse variations in cost and
cost-effectiveness across health care settings. Chapter 5 concludes by offering an
overall critique of the literature reviewed and provides the conceptual framework for

the empirical investigation.

Chapter 6 begins by considering how the conceptual framework applies to the
empirical investigation and introduces the case study for the empirical study. The
chapter describes the methods used to collect information on the patient, centre and
national factors potentially associated with cost variation across settings. The
methodology used to collect resource use data is described. The resource use data are
presented and used in conjunction with the information on patient and contextual
factors to pose hypotheses for resource use and cost variation. Chapter 7 describes the
methods used to collect unit costs and explains how the empirical study addresses
some of the measurement issues raised. It also describes how price and volume
indices are calculated and used to analyse unit cost differences across the study
settings. Unit costs for each health care setting are presented, together with the price
and volume indices. The choice of conversion factor for translating costs to a common

currency is considered, and the total costs are presented using different conversion
factors.

In Chapter 8 OLS regression analyses and MLMs are used to identify factors
associated with systematic variations in resource use and costs across health care
settings. The implications of the choice of technique are discussed. Chapter 9

compares OLS regression analyses and MLMs for CEA using a multicentre dataset
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developed from the cost data. Each of the techniques is used to estimate overall
incremental cost-effectiveness. This chapter illustrates how using a MLM with
covariates can recognise systematic cost differences across health care settings, when

analysing cost-effectiveness.

Chapter 10 summarises the main findings from both the literature review and the
empirical investigation. The main themes to emerge from the thesis are discussed
alongside the limitations of the approach. Chapter 11 presents the conclusions,
recommendations for further research and the policy implications that arise from the

thests.

1.3 Overall contribution of the thesis

The overall contribution of the thesis is to raise awareness of current problems
concerning the way costs in economic evaluations are measured and analysed. In
particular the literature review highlights that previous studies have tended to
disregard cost variation across health care settings. Ignoring this cost variation may

lead to inaccurate estimates of the cost and cost-effectiveness of health care services.

It is therefore a primary objective of this thesis to examine why this cost variation
exists, and to examine the implications for economic evaluation. This thesis identifies
a priori reasons for why costs may vary across health care settings. These reasons are

grouped into patient factors (e.g. casemix) and contextual factors (e.g. the level of

health care infrastructure in the setting concerned).

Previous studies of cost variations across settings have used highly aggregated
datasets, and the results have been difficult to interpret because measurement issues
pervade these studies. The cost differences observed may simply reflect
methodological inconsistencies in for example, the methods used to estimate unit
costs. This thesis contributes to research in this area by using a disaggregated dataset
to tackle the measurement issues raised. The methodology developed disentangles
reasons for cost variation across international health care settings. Price and volume

indices originally developed on time series data, are used to examine the role of price
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and volume differences in explaining cost variation across health care settings. This
disaggregated approach therefore extends traditional cost function studies (see for
example Feldstein, 1967), and enables the thesis to identify a range of reasons for cost

variation across settings.

A key contribution of the thesis is to apply a method of analysis-- multilevel
modelling that recognises that multicentre cost data are hierarchical. Although MLMs
have been recommended for use in health economics (Rice and Jones, 1997), few
studies have followed this approach. The empirical section of this thesis demonstrates
that MLMSs are more appropriate than OLS regression analyses for analysing reasons
for cost variations across health care settings. In particular, the MLMs appropriately
estimate the precision of the higher level variables associated with total cost. By
contrast the thesis demonstrates that OLS regression analysis overestimates the
precision of these higher-level variables and leads to incorrect inferences about which
factors are associated with cost variation. The thesis also demonstrates that using OLS
regression analysis in multicentre studies can lead to inaccurate estimates of mean

incremental cost-effectiveness, and the associated uncertainty.

The thesis concludes that ignoring cost variation across health care settings can lead
to inaccurate estimates of cost and cost-effectiveness. Basing decision-making on
inaccurate information can move the allocation of health care resources away from the
target of allocative efficiency. While the focus of the empirical contribution is on
observational cost data collected in a multinational context, the underlying
methodological concerns raised by ignoring cost variation across health care settings
apply more genherally. This thesis presents a methodology for improving the conduct

of cost analyses that future economic evaluations can adopt.
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Chapter 2: Economic evaluation guidelines on

costs and cost variation across settings

2.0 Introduction

As the demand for health care continues to outstrip the supply, information is required
to assist policy-makers allocate resources in an efficient and equitable way (Maynard
and Kanavos 2000). Economic evaluation provides a framework for presenting
information on the costs and effectiveness of health care interventions, so that
decision-makers can allocate resources in a way that maximises the population’s
health given resource constraints (Drummond et al. 1997a). Several countries have

moved towards the statutory use of economic evaluation in setting health care

priorities’. Yet for economic evaluations to make a useful contribution, these studies
have to be conducted on a sound basis in accordance with economic and statistical
principles. Othérwise, using these studies may fail to move the allocation of scarce
health care resources towards the goal of allocative efficiency; decision-makers may
become disillusioned with economic evaluations and return to using other ways to set
health care priorities (Donaldson et al. 2002, Hutton and Maynard 2000).

2.01 Improving the methodological quality of economic evaluations

In an attempt to improve the quality of economic evaluations, methodological
guidelines have been developed that give advice on how to conduct these studies. The
guidelines consist of formal requirements issued by reimbursement agencies and more
methodological advice published in academic journals. In part, these guidelines reflect

recent methodological and empirical developments, and emphasise areas of agreement

” Economic evaluations are now used by governments in Canada, Australia, the UK, the Netherlands,

Sweden, Finland and Portugal to inform decisions about which health care technologies are to be
publicly provided (Hutton and Maynard 2000).
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amongst health economists (Johnston et al. 1999). For example, there has been recent
progress in the measurement and valuation of health outcomes (Brazier et al. 1999),
and the development of methods to represent uncertainty (Briggs and Gray 1999,
Fenwick et al. 2004). By contrast, less research resources have been devoted to
improving costing methods in economic evaluation (Graves et al. 2002) and in
particular to the issue of cost variation across health care settings. However, the 1ssue
of cost variation would appear important as many studies now rely on cost data
collected alongside multicentre RCTs. In these studies, there are a priori reasons for
expecting costs to differ across settings, because of for example variations in factor

prices.

The prior belief that costs vary across health care settings raises certain issues for the
conduct of CEA. These issues include: in which centres should the study collect
resource use and unit cost data? If the study is multinational, should the analysis pool
cost data across different countries? How can a national decision-maker apply a
multinational measure of cost-effectiveness to a particular country? Economic
evaluations are required to consider these issues; otherwise, the results may not be
relevant for decision-making. Decision-makers have stated that they may not use
published evaluations if they do not believe that the results apply to their local context
decision context (Drummond et al. 1997b, Weatherly et al. 2002).

2.02 Purpose of the review of methodological guidelines

The main aim of this chapter is to assess how methodological guidelines suggest
economic evaluations should consider systematic variations in costs across settings.
This review covers study design, analysis and presentation of results in economic
evaluation. The review highlights where there are omissions or disagreements in the
methodological literature relating to the issue of cost variation. The review also
identifies aspects of the guidance that can be used to ensure methodological
consistency when measuring costs across health care settings. The findings from the
review can therefore inform the empirical investigation for the thesis. The empirical
investigation needs to apply a standard costing method across different health care

settings so that any differences in observed costs across health care settings can be
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attributed to systematic variations rather than methodological differences in the way

the costs are measured.

2.1

Methodology used in literature review

A structured review was conducted of the guidance issued for economic evaluations.
The focus of the review was on methodological guidance that relates to cost variation
across health care settings. The literature review covered advice for economic
submissions to government agencies and general guidance published in peer-reviewed

journals aimed at academic researchers'’.

2.11 Data sources and search strategy

The literature search located guidance from a range of sources. The Medline, BIDS,
HEED, NHS NEED and EMBASE databases were searched using the search terms
‘costs and cost analysis’, ‘economic eval*’, ‘transferability’, ‘generalisability’,
‘generalizability’, ‘multinational’, and ‘multicentre’ over the years 1990-2004. This
strategy was supplemented by screening the bibliographies of recently published
articles reviewing the methodology used in economic evaluations, reviewing the
bibliographies of papers retrieved, searching library catalogues for relevant books,
reviewing websites of institutions producing or using economic evaluations, and
based on recommendations from colleagues working in this area. In addition to
including published papers, the review also included ‘grey literature’ in particular
conference papers and working papers. Relevant electronic journals were searched to

identify recent articles that were ‘in press’.

Inclusion and exclusion criteria

Titles, abstracts (if available) and full papers were examined to identify relevant
sources for the purposes of this review. Sources were required that discussed aspects

of study design, analysis or presentation of results related to cost variation across

10 Although it is recognised that these are not formal guidelines, they are included in the general term
‘guidelines’ used throughout this thesis.
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settings''. The review only included those guidelines published or produced after
1990. Previous reviews of costing methods found guidelines prior to 1990, tended to
ignore methodological issues (Wolstenholme 2001). This review was therefore
limited to those guidelines that incorporated recent developments in the field. The

review was also limited to English language sources.

The findings from the review are reported in each of the three key methodological

areas: study design (section 2.2), data analysis (2.3) and presentation and

interpretation of results (2.4).

2.2  Study Design

The guidelines reviewed mostly include sections on framing and designing the study,
inclusion of the relevant resource use items, and collection and measurement of

resource use and unit costs. Each of these areas is reviewed below.

2.21. Framing and designing the economic evaluation

The guidelines emphasise that the study question has to be clearly defined. In
particular, it is important to identify the relevant decision-maker, as this may
determine many of the key methodological standpoints, as Torrance et al. (1996) point

out.

“,..understanding the decision context will guide the choice of audience and the
perspective of the study.” (Torrance et al. 1996, p54.)

Jonsson and Weinstein (1997) suggest that the perspective taken to the evaluation
may differ across countries in a multinational CEA. For example while in England

and Wales NICE recommends that CEA should exclude the costs related to lost

ll ‘ ' " » . »
Quest_lons such as which form of economic evaluation to use are not relevant, as the issues raised by
cost variation across settings apply whichever type of economic evaluation is chosen. For more general

ri:vzc;\ggsg;n methodology in economic evaluations see the books by Drummond et al. (1997a) or Gold et
al. .
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income, this may inappropriate for measuring costs in Germany as sickness funds

have to meet the costs associated with lost income as well as health care costs.

The decision context also has implications for the ‘vehicle’ chosen for the economic
evaluation; economic evaluations may use national RCTs, multinational RCTs or
decision-analytical models'?. In some decision contexts methodological guidelines
have expressed a preference for CEA based on national RCTs (CCOHTA 1997).

Nevertheless, whichever study design is preferred there are general issues to address

about cost variation across settings.

Most of the guidelines emphasise that analysts should carefully define the health care
programmes under evaluation. So for example, the type of surgery or the dose and the
duration of the drug regimen should be clearly stated. The comparators chosen should
include current routine practice, which may vary depending on the decision context,
for example the country concerned (Byford and Palmer 1998). The evaluation should
define what ‘routine practice’ means, for example if patients are routinely managed
following a stroke, the evaluation should explain what resources use is involved. This
can help a decision-maker understand what the baseline is for the analysis, and assess

whether the results are likely to apply to their particular context.

2.22 Including the relevant items of resource use

The guidelines emphasise that all relevant items of resource use should be included in
a cost analysis (Johnston et al. 1999, Drummond et al. 1997a). The items to include
depend on the methodological standpoints taken including the study’s perspective and
time-frame. There are also empirical issues to consider, including the quantitative

importance of the resource use items concemed, and their association with health
outcomes (Johnston et al. 1999).

12 . . : . T
Economic evaluations may also be based on observational studies, or use a combination of these

different study designs, e.g. a model may use effectiveness data from a national RCT, but cost data
from an observational study.
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a) Perspective or viewpoint

A primary consideration is whether the theory of welfare economics provides the
basis for the study". The welfarist position provides a strong basis for including a
wide range of programme costs irrespective of the agency upon which they fall
(Johnston et al. 1999). From a welfarist perspective the costs to any public sector
agency, the costs of lost production, the costs to patients and their carers and any
other costs to society should be included. However, there is widespread disagreement
about whether welfare economics should provide the basis for economic evaluation,
and others recommend taking an extra-welfarist position and only including those
costs that are relevant from the perspective of the decision-maker (Tsuchiya and
Williams 2001). It is still possible that from an extra-welfarist standpoint the societal
perspective is taken, for example the CCOHTA guidelines suggest taking the widest
possible decision-making perspective, i.e. the societal perspective (CCOHTA 1997).
This allows decision-makers to use the results from the perspective most relevant to
them. As Brouwer et al. (2001) state:

“Taking other perspectives like the health care budget perspective is therefore to be

discouraged as being too narrow and not recognising that budgets are arbitrary
divisions in how resources are organised.” (Brouwer et al. 2001, p70).

Nevertheless, other guidelines do recommend taking a narrow viewpoint. For
example, recent NICE guidance for submissions to the technology appraisal process
suggests that a health and personal social service perspective (PSS) is appropriate
(NICE 2004). Taking this perspective ignores all costs falling on other public service
providers, patients, and on society from lost production. This has implications for
ensuring consistency in cost analysis conducted or used in different settings. The
boundaries between different agencies may vary across settings. For example, in some
countries the health budget pays for the cost of nursing home care, whereas in others
the social care budget or the patient may bear the cost. Taking a narrow perspective

leads to inconsistent criteria being applied to the inclusion of resource use across

" Welfare economic theory rests upon economic models of individual behaviour, It is based on the
assumption that individuals are the best judge of their own well-being and provides the theoretical basis
for cost-benefit analysis. The theoretical basis of cost-effectiveness analysis is less clear, and has been
subject to considerable debate in the health economics literature (McGuire 2001).
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different contexts. One way to address this problem is to take a societal perspective to

costing across all settings.

b) Time-frame

The choice of resource use items for inclusion in the cost analysis also depends on the

study’s time-frame. However, there is no consensus about which time-horizon is most

appropriate. Torrance et al. (1996) recommend taking a long-term time-horizon, while

the NICE guidelines suggest that the time-horizon should be sufficient for the
evaluation to examine the full impact of the interventions on costs and outcomes
(NICE 2004). The NICE guidelines suggest that when the evaluation is of
technologies for chronic diseases, such as cancer, diabetes or ischaemic heart disease,
this requires a lifetime time-horizon (NICE 2004). If the time-horizon is too short, the
analysis may exclude important costs and outcomes associated with the intervention.
This could be an important issue when collecting costs across several settings. If some
settings treat the disease early and intensively, whereas in other settings, high-cost
interventions are provided much later, then the time-horizon must be sufficient to

avoid the inconsistent inclusion of costs.

c) Quantitative importance

Johnston et al. (1999) suggest that if there is no difference in a particular cost between
the interventions concerned, then the analyst could exclude these costs. However, as
Drummond and Davies (1991) point out in a multicentre study, even if costs are the
same in both the treatment and control groups over all the centres included, there may
be cost differences between the two groups within individual health care settings. It is

therefore unwise to neglect context-specific cost differences when deciding on which

resource use items to include.

d) . Association with health outcome

Although the focus of the thesis is on costs and cost variation, decisions about which

resource items to include also need to consider patient outcomes. The costs included

in an economic evaluation should be opportunity costs. Opportunity costs are the
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costs of technologies that are produced efficiently, where productive efficiency refers
to the minimum cost of producing a given output or outcome. Thus, if resource use
that does not improve outcomes could be identified, the CEA could exclude these
costs from the overall costs of the health care programmes. Including these costs

would mean that the costs reported no longer reflect productive efficiency and
opportunity costs. Some guidelines have suggested that the relevant outcomes are
those that relate to health rather than utility, and therefore the relevant resource use
items to include are those that improve health rather than utility (Culyer 1990). The
guidelines do not explain how to identify those resource inputs that are associated
with improvements in health outcome. To understand the relationship between
resource inputs and health outcomes the study could estimate the likely production
function for the disease and interventions in question (Brouwer et al. 2001). However,
this may be difficult especially in a multinational context (Koopmanschap et al.
2001). The relationship between resource use and health outcome may differ across
settings, because of for example, differences in case-mix. Rather than just deciding on
a standard list of resource use items for inclusion, studies should try to recognise these

issues when identifying the relevant resource use to measure.

2.23 Collection and measurement of resource use

The guidelines all agree that it is necessary to present separate estimates of resource
use and unit cost to help decision-makers understand whether the resource use and
unit costs observed in the study setting will differ from their own (NICE 2004, Luce
et al. 1996, Drummond et al. 1997a, CCOHTA 1997, Drummond and Jefferson 1996).
However, there is a lack of definitive guidance on exactly how to measure resource
use. Issues that are relevant for assessing cost variation across settings include: the
source of resource use data, the numbers of patients to measure resource use for, the

numbers and types of setting to include, and the level of aggregation to use. Each of

these issues 1s now considered in tumn.

a) Source of resource use data

An RCT, observational study, routine database or expert opinion can provide the

source of resource use data. A cost-effectiveness model can use information from any
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of these sources. Some of the guidelines state that the preferred source of data for
resource use measurement is a pragmatic RCT (Mason 1997). Collecting data from
pragmatic RCTSs has the advantage of producing unbiased estimates of the differences
in resource use between the interventions concerned, and it allows costs to reflect
routine clinical practice. By contrast, Mason (1997) criticises explanatory RCTs' for
being atypical of routine practice because of protocol driven costs, and the inclusion

of atypical patients and centres.

A multicentre RCT has advantages over other forms of study design in that it can
explore differences in resource use across centres, and has the potential to produce
results that are more generally applicable. Drummond and Davies (1991) suggest that
before the results from an economic evaluation alongside a multinational RCT can be
applied to a national context, the pooled international estimates of resource use should
be adjusted to each local context. Drummond and Davies (1991) demonstrate how
expert opinion can be used to adjust resource use parameters collected in an
international evaluation and make them more nationally relevant. However, Luce et
al. (1996) highlight the potential inaccuracies of using expert opinion to estimate

resource use and recommend using it as a last resort.

Mason (1997) considers the problem of using observational data to compare resource
use between treatment groups and discusses the bias that may arise according to the
selection of patients. In a multicentre observational study, the selection of patients for
each treatment arm may also vary by centre leading to differences in the degree of
bias across the centres concerned. Mason (1997) does though acknowledge that
observational studies are more likely to represent routine clinical practice than RCTs,
and studies that use this study design may produce more generalisable cost estimates.

Observational studies can therefore be used to establish why costs of routine practice

may vary across health care settings in different geographical locations.

'* Explanatory RCTs use highly regulated protocols, and involve blinding of patients and health care
professionals.
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b) Number of patients to include in the resource use measurement

In an economic evaluation based on a RCT the study’s power to detect differences in
cost or cost-effectiveness between the interventions concerned partly depends on how
many patients are included in the measurement of resource use. However, the
guidelines are not prescriptive about recruiting sufficient numbers to detect these
differences. Instead, the guidelines highlight the difficulties faced by economic
analysts when trying to detect differences in economic endpoints, as sample sizes are
usually determined by power calculations for the main clinical endpoint (Johnston et
al. 1999, Briggs and Gray 1999, Gray et al. 1997). As there is often greater variability
in costs than outcomes amongst patients, more cases are usually needed to detect
differences in economic endpoints (Gray et al. 1997). Power calculations are also
problematic because they require data on cost differences between interventions, and

on the distribution and variability of costs, these data are usually unavailable ex ante
(Johnston et al. 1999),

In addition to variability in costs amongst patients receiving a health care programme
within a particular setting, there may be differences in resource use and costs across
settings. This may have additional implications for the study’s ability to estimate
accurately and precisely the incremental costs of an intervention for a particular
decision context. The systematic differences in resource use across settings may be
particularly large in an international study. In light of these systematic differences, it
might be tempting to base power calculations on conducting country-specific
analyses. However, if multinational economic evaluations are to recruit sufficient
patients to detect country-specific differences then this would drastically increase the

costs and duration of these studies.

There is little advice in the guidelines on how many patients to sample when
collecting data on resource use, This may depend on several factors including the size
of the differences the study is aiming to detect, the sampling variation across patients,

and particularly in an international context, any systematic variations that exist across

patients and health care settings.
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c) Number and types of setting to include

In economic evaluations based around RCTs a potentially important issue is: from
how many and which centres should resource use data be collected? None of the
guidelines offer specific advice on the optimal number or location of sites for

measuring resource use data. Coyle et al. (1998) suggest that:

““,..cost data from a single site participating in the study would be acceptable if it is
demonstrated that the cost structure of the site is typical of all other sites within the
study” (Coyle et al. 1998, p140).

The authors do not explain why obtaining cost data from a ‘typical site’ is desirable,
or how it is possible to judge whether the cost structure is typical without measuring
costs in all sites. Baladi et al. (1996) offer slightly more stringent criteria for centre
selection and state that rather than being representative of the study sites, the
centres(s) selected for resource use measurement should be representative of the

setting in which the technology is going to be implemented; they state:

“.for example if a technology is to be deployed in secondary level hospitals, costs
should be derived from this particular hospital group and not estimated from tertiary
teaching hospitals.” (Baladi et al. 1996, p4).

They go onto recommend using costs based on routine clinical practice that are
derived from a number of different institutions, rather than using costs from a

particular institution for a specific purpose.

While Drummond and Davies (1991) suggest that collecting data from all centres in a
multicentre study could lead to more generalisable results they recognise that
problems arise when measuring resource use in different settings, They cite instances
in multinational studies where there are systematic differences in resource use across
settings. In these circumstances, the analyst can either pool the results or report
separate cost estimates for each setting. The problem with pooled results is that they
may not represent the opportunity costs of the health care programmes in any
particular jurisdiction. If the analysis reports separate costs for each setting, then there

may be insufficient cases to assess differences in cost and cost-effectiveness between
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the programmes concerned. Using country-specific results would also question the
purpose of doing a multinational study in the first place (Drummond and Davies
1991). Some of the guidelines suggest that there are circumstances where all the study
centres should collect resource use data. For example, Johnston et al. (1999)

recommend:

“If centres are likely to differ in terms of their economic characteristics, then resource
use should be collected from all centres..” (Johnston et al. 1999, p4).

The guidelines by Johnston et al. (1999) offer the most insight into the issue of site
selection. They state that although it might be possible in the analysis to adjust for any
observed heterogeneity in costs across the centres, crucial decisions made at the
design stage regarding the centres included in the study determine the heterogeneity
observed. Whilst Johnston et al. (1999) agree with previous guidelines that the centres
chosen for resource use and unit costing should be ‘representative’ of where the
technology is going to be implemented, they also point out that a ‘representative’

centre needs defining,

Johnston et al. (1998) assess whether costs collected in a trial setting are
representative of the programmes’ costs in a more general health care context. They
suggest ‘economic factors’ that might be associated with cost variation across
settings, which include whether a centre 1s urban or rural, has high or low occupancy
rates, and is a teaching or non-teaching hospital. However, the guidelines do not offer

a theoretical basis for these suggestions.

To understand what constitutes a representative centre this thesis argues that insights
from theory can identify the factors associated with cost variation across settings.
None of the guidelines apply the notion of opportunity costs when deciding on which
centres the resource use (and costs) should be collected in. Some centres may be
producing the health care programmes concerned in an efficient manner, whereas in
other centres, resources may be wasted. If the costs included are to represent
opportunity costs then the costs from the efficient centres are those that are relevant.

A study identifying efficient production would need to collect costs in several centres,
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and conduct a thorough assessment using a consistent methodology to identify

reasons for any variation in costs between settings.

d) Level of aggregation in resource use measurement

The guidelines highlight that there is wide variation across studies in the level of
aggregation used when measuring resource use and unit costs. A gross costing or ‘top
down’ approach involves using an aggregated measure of resource use such as the
length of hospital stay (LOS) and combining this with a similarly aggregated measure
of unit cost, such as the cost per hospital bed-day. By contrast, a micro costing or
‘bottom-up’ approach requires measuring the individual resource use items (e.g.
individual blood tests) consumed during the hospital stay for each patient and then
valuing these using the appropriate unit cost (e.g. cost per test). The guidelines do not
offer any clear advice on which method is preferable. Indeed some of the guidelines
ignore the issue completely (NICE 2004, Commonwealth Department of Human
Services and Health 1995).

The level of aggregation used in resource use measurement has implications for
interpreting variability across settings. Measuring resource use at a highly aggregated
level makes it difficult to assess why costs vary across health care settings. For
example, just measuring hospital length of stay (LOS) does not enable a study to
examine differences in the intensity of resource use across settings. Certainly, it is
important for a study that aims to identify reasons for cost variation across
international settings to use a disaggregated approach. This can help the study to
describe differences across settings in the use of factor inputs and may improve
understanding of why costs vary across settings. A study conceals these differences if

it only measures resource use at a highly aggregated level.

2.23 Collection and measurement of unit costs

Some of the issues that arise when measuring resource use also apply when estimating
unit costs. For example, if the study measures resource use at a highly aggregated
level, then highly aggregated unit costs are also required. The following section

discusses this and other issues arising in the measurement of unit costs across settings.
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a) Sources of unit cost data

Unit cost data can be taken from previously published costing studies, from national
databases or by estimating costs specifically for the study. Some of the guidelines are
quite prescriptive and suggest that evaluations use national estimates of unit costs and
append these to the guidelines (CCOHTA 1997, Commonwealth Department of
Human Services and Health 1995, Oostenbrink et al. 2000). In England, the
Department of Health (DoH) and Personal Social Services Research Unit (PSSRU)
both provide national cost estimates for hospital and community care (DoH 2002,
Netten and Curtis 2002). These unit costs vary widely across settings, and estimates
of the costs and cost-effectiveness of health care programmes could incorporate this
variability. However, there are concerns about the quality of these unit cost estimates
(Dawson and Street 1998, Bliss 1999). In particular, UK NHS reference costs use
financial rather than opportunity costs. These reference costs take a highly aggregated
approach to costing, so it is difficult to identify which resource inputs are included
and whether they are measured consistently across health care settings. Thus, it is
difficult to interpret whether any observed differences in unit costs reflect

methodological inconsistencies or actual cost differences.

b) Estimation of opportunity and marginal costs

Some of the guidelines emphasise that unit costs should aim to measure opportunity
costs (Drummond et al. 1997a, Luce et al. 1996, CCOHTA 1997). These guidelines
point out that although in general market prices can represent opportunity costs, this
might not be the case in health care, as many factor inputs are not delivered via a
perfectly competitive market (Luce et al. 1996). Thus prices might not be available,
and even where prices are available they may not represent opportunity costs. Luce et
al. (1996) suggest that prices can be adjusted to make them representative of

opportunity cost and in the United States cost-to-charge ratios have been used for this

purpose (Luce et al. 1996). However, the extent to which health care prices diverge

from opportunity costs is likely to differ across geographical health care settings,

because of for example, different labour market structures.
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As opportunity costs are not routinely available or easily calculated, economic
evaluations may fail to use them (Walker et al. 1997). Indeed the guidelines offer little
advice on how analysts should measure opportunity costs, as Birch and Gafni (2002)

point out when offering a critique of previous NICE guidelines:

“...a general problem that underlies many aspects of the guidelines relates to the
limited attention given to the concept of opportunity cost...the solution to the problem
of using market prices that do not reflect opportunity costs is to use other data which
also do not reflect opportunity costs...” (Birch and Gaini 2002, p187).

The most recent guidelines from NICE state that they prefer unit costs to reflect the
financial costs to the NHS and PSS, rather than the opportunity costs. If economic
evaluation aims to move resource use towards allocative efficiency then opportunity
costs are required. Thus, the NICE position is inconsistent with economic theory.
Using financial costs in economic evaluations and decision-making may lead to

inefficient resource allocation.

Another important example of where adopting different methodological standpoints
can lead to variation in cost estimates comes in the debate about how to measure
marginal costs. As economic evaluations usually aim to measure small changes in the
mix of services provided, the relevant concept to use is marginal rather average cost
(Goddard and Hutton 1991, Baladi et al. 1996, Jacobs and Baladi 1996)'°, However,

there is no clear consensus on how to measure marginal costs.

Jacobs and Baladi (1996) state that marginal costs can be approximated by average
costs. This assumes that marginal costs are constant and that total costs only include
those 1tems that may be regarded as variable for the time-period concerned. Such an

approach requires identifying those factors of production that are fixed rather than

variable. This assessment is subjective, may change over time, and would be
particularly susceptible to local factors (Dawson and Street 1998, Drummond et al.
1997a, Walker et al. 1997). One way of limiting this problem is to take a long-run

'* Marginal cost is the additional cost of a one-unit increase in output, whereas average costs reports the
total cost divided by the total quantity produced.
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perspective to cost measurement, in which case all cost items including overheads and
capital costs should be included in total costs, and then long-run average costs
approximate marginal costs. Following this approach would make the range of items
included in unit costs more consistent across settings. However, to ensure
comparability, studies that collect unit costs across settings also have to use the same

methodology to measure this common range of cost items.

c) Allocation of overheads and capital costs

If the health care interventions under evaluation use different quantities of fixed
inputs such as durable equipment or buildings, the CEA has to allocate the costs of
these fixed inputs to the individual patients included in the treatment groups
concerned. It is particularly difficult to apply the same methodology across settings
when allocating the costs of overheads and capital to individual patients (Graves et al.
2002). Although attempts have been made to try and standardise the way overheads
are allocated (Jacobs and Baladi 1996), many economic evaluations rely on the
attribution techniques used by finance departments in the institutions concerned which

may differ according to the health care setting,

d) Aggregated versus disaggregated unit costs

Just as the guidelines did not define the appropriate level of aggregation for
measuring resource use, they are also reticent about how aggregated the measure of
unit costs should be, except to say that one will determine the other. Clearly, adopting
a highly aggregated approach to unit costing makes it difficult to ensure resources are
valued using marginal and opportunity costs (Walker et al. 1997). As Reid et al
(2003) highlight using aggregated unit costs, for example DRGs ignores any
variations in the intensity of care over an individual patient’s hospital stay. It is also
ditficult to ensure that the same unit costs are included in each health care setting

(Jonsson and Weinstein 1997). For example, unit costs based on Diagnosis Related

Groups (DRGs) may include capital costs in one setting, but these may be excluded in

another. The case-severity of patients included within a particular DRG may vary

across health care settings within or across countries. Any study comparing costs
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across different settings that uses a highly aggregated approach may struggle to

disentangle measurement differences from systematic differences in unit costs.

e) Number and characteristics of centres

The guidelines disagree about whether studies should collect unit costs from all
centres or countries participating in a multicentre study (Commonwealth Department
of Human Services and Health 1995, Baladi et al. 1996). The guidelines argue that the
centres selected should be ‘representative’ for example Baladi et al. (1996) explain
that:

“,..a site selection bias would result from the use of estimates derived from
institutions that may not reflect the cost structure that prevails in the chosen
perspective...” (Baladi et al. 2001, p4).

While some of the guidelines highlight the desirability of just using a national or
regional estimate of average unit costs (Commonwealth Department of Human
Services and Health, 1995), the selection and measurement of a ‘representative’ unit
cost is not straightforward. As Brouwer et al. (2001) state:

“...if one needs a national or regional average for the cost per unit of a service it is not
easy to give a simple rule of thumb on the number of observations (sites) needed in
order to get a robust estimate... the best provisional advice may be to use at least
three to five observations for each specific organisational setting and to make overall
estimates as a weighted average using the prevalence of the specific settings as well.

(Brouwer et al. 2001, p82).

The way in which the centres chosen for unit costing are currently selected appears
arbitrary or based on convenience (Pang 2002). As Glick et al. (2002) highlight centre

selection is rarely driven by empirical or theoretical rationale:

“The countries selected might be ones that enrol many patients in the trial, ones that
represent the spectrum of economic development among countries that participated in
the trial, ones in which the countries’ regulators require a submission for
reimbursement, ones for which unit costs are readily available, or ones in which the

study sponsor wishes to make economic claims.” (Glick et al. 2002, p518)
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The lack of consideration given in empirical studies to addressing this issue 1s not
surprising given that previous guidelines have failed to offer clear advice on this
issue. For example, Coyle et al. (1998) argue that if in a multicentre study detailed
resource use data have been collected it may not be necessary to estimate unit costs in
each centre. However, the authors do not offer any justification for making this

recommendation.

One concern about measuring unit costs in many health care centres is the additional

research resources associated with approach. As Reed et al. (2003, p397) point out:

“The costing methods must stri