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“This book would be an excellent choice for anyone wishing to be
introduced to the field of health economics – it is undoubtedly
the best ‘Health Economics 101’ textbook around.”

Professor Di McIntyre, South African Research Chair of Health and Wealth, Health
Economics Unit, University of Cape Town, South Africa

“There are several books on the market now that claim to take
readers into the intricacies of health economics ‘from first
principles’. To me, this book succeeds better than any.”  

Gavin Mooney, Honorary Professor, University of Sydney and University of Cape
Town; Visiting Professor, Aarhus University, the University of New South Wales and

the University of Southern Denmark

Written in a user-friendly manner, this practical book covers key economic

principles, such as supply and demand, healthcare markets, healthcare finance and

economic evaluation.

The book has been thoroughly updated with new material reflecting important

recent developments and policy shifts such as the rise of performance based

funding in health care, the impact and cost of achieving universal health care and

the growing effect of globalization and international trade on the health sector.

This engaging new edition features:

! Extensive use of global examples from low, middle and high income

countries, real case studies and exercises to facilitate the

understanding of economic concepts

! A greater emphasis on the practical application of economic

theories and concepts to the formulation of health policy

! New chapters on macroeconomics, globalization and health and

provider payments

! Extensively revised chapters on demand and supply, markets and

economic evaluation

Introduction to Health Economics 2nd edition is the ideal companion text for

students, public health practitioners, policy makers, managers and researchers

looking for a greater understanding of health economics principles.
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Introduction

Cigarette consumption among the young, access to anti-retroviral therapy for AIDS 
patients, the increasing prevalence of obesity, rising health care costs and international 
shortages of key health care workers are just some of the challenges facing public 
health policy-makers and practitioners at the start of the twenty-fi rst century. 
Economics has a central role to play in helping resolve these problems.

This book will introduce you to economic techniques that can be used in public 
health. It will help you understand the specifi c features that distinguish demand for 
health care from demand for other goods and services. It will provide insight into the 
economic methods that are being used to promote public health policies, analyse 
health care delivery and shape health sector reforms. You will be better able to make 
use of information on the economic evaluation of health care interventions and you 
will better understand the strategic debates on the use of market elements to improve 
health service performance and the use of fi nancial strategies to promote the health of 
the public.

As you read through this book, you will soon discover that economists like their 
jargon and that they do not always agree with each other! You will also discover that 
there is often a gap between theoretical concepts and political implementation. 
Moreover, economic policies that work in one country don’t necessarily work in a 
different cultural context. This book does not shy away from such issues; instead 
emphasis is placed on evoking a critical understanding of issues by describing 
different views held on the subject, rather than imposing a single view. Throughout 
this book effort has been put into presenting relevant empirical evidence on each topic 
and providing case studies and examples that help to demonstrate how economic 
advice works in practice in low, middle and high income countries.

If you don’t have a background in economics you may fi nd the language economists 
use and the way they explain their theories challenging. Don’t panic. This book tackles 
economic issues from fi rst principles and has been designed for students who have no 
previous knowledge of economics. A certain amount of economic theory is indispen-
sable to understanding the strength and limitations of economic concepts as applied to 
health and health care. Wherever possible, we have tried to visualize complex eco-
nomic concepts by using graphs rather than equations and by giving examples from a 
wide range of regions and health care settings. Lists of key terms also help to clarify 
new concepts and terminology. If you don’t understand something, don’t worry. You 
may proceed and come back to the problem later. You will fi nd plenty of case studies 
and some self-assessment exercises to guide you through diffi cult issues and allow you 
to compare and contrast what you have learned with your own experience.

Why study health economics?

You may ask yourself what economics has to do with health and health care. Should 
health and health care, as fundamental concerns, not have an absolute priority? You may, 
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2 Introduction

however, already know the answer. Resources are inevitably scarce and choices have to 
be made about their allocation. Health economics, as you will see in this book, is about 
the optimization of health relative to other activities and making choices to employ 
resources in a way that improves health status and service delivery within the limited 
resources available. Although economics is a relatively old discipline, its systematic 
application to the health sector is fairly new. It is only during the last 30 or 40 years 
that health economics has established itself as a sub-discipline of economics and gained 
infl uence in the health sector.

Managers and policy-makers rely increasingly on economic analysis. Economic 
thinking has gained in its infl uence on decision-making and economic ideas have 
fuelled health sector reforms. These changes are part of a larger process of public 
sector reform since the 1980s, which has been shaped by economic ideas. In pursuit 
of these reforms, multilateral agencies, such as the World Bank, have been aiming 
to redefi ne the relationship between the state and the private sector, to promote 
slimmer government services and an increased engagement of the private sector. A 
growing number of countries are using economic techniques to prioritize health serv-
ices and to evaluate new health care technologies. The pharmaceutical industry has 
started to provide information on cost-effectiveness as this may provide a competitive 
advantage in promoting their products. But you should be aware that for most health 
care interventions, information on effectiveness and effi ciency is not available. Health 
economics is still a developing discipline which is increasingly gaining acceptance of its 
methods.

Equity is another important area of economic analysis because of its usual promi-
nence as a policy objective, its comparison with effi ciency objectives and the implica-
tions it has for the allocation of resources. For instance, economists (as well as 
others) have shown that while imposing user fees can address the problem of con-
sumer moral hazard by deterring the frivolous use of health services, this often comes 
at a high price by imposing heavy burdens on poorer groups. Another example is the 
use of ‘weightings’ within resource allocation formulae to refl ect the higher health 
needs of particular population groups such as indigenous people or rural vs. urban 
populations. Almost all the chapters of this book will have something to say about 
equity.

Structure of the book

This book follows the conceptual outline of the ‘Introduction to health economics’ mod-
ule taught at the London School of Hygiene & Tropical Medicine. The original edition was 
based on the materials presented in the lectures and seminars of the taught course, which 
had been adapted for distance learning. This revised edition places a greater emphasis on 
the practical application of economic theories and concepts to the formulation of health 
policy and planning. This is principally achieved through the extended use of new examples, 
case studies and activities. For instance, in Chapter 17 (‘Promoting equity and the role of 
government’), case studies are presented from South Africa and Cambodia to illustrate 
how policies have been designed to address vertical equity concerns in these countries. 
Similarly, in Chapter 16 (‘Economic evaluation and decision-making), new examples show 
how the results of economic evaluations have been used by groups such as the National 
Institute for Health and Clinical Excellence (NICE) in the UK and by the Copenhagen 
Consensus Project to set priorities on health care spending. The book also provides an 
update in terms of current thinking. Some important policy shifts have taken place since 
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Introduction 3

the fi rst edition was published in 2005: the rise of performance-based funding in health 
care, increased evidence about the impact and cost of achieving universal health care 
coverage and the growing impact of globalization and international trade on the health 
sector are just a few examples. The book introduces some completely new chapters 
covering topics such as macroeconomics and health, provider payments and countering 
market failure.

The book is structured around a simple conceptual framework. It starts by introduc-
ing you to economics and goes on to consider the concepts of supply, demand and 
markets. You will then learn about how health systems can be fi nanced. Next we 
consider how health care interventions can be evaluated using economic analysis and 
how such economic information can be used in policy-making. Finally, you will look at 
the issue of equity and the economic argument for the role of government in health 
services.

The six sections, and the 17 chapters within them, are shown on the book’s contents 
page. Each chapter includes:

• an overview;
• a list of learning objectives;
• a list of key terms;
• a range of activities;
• feedback on the activities;
• a summary;
• references and a list of suggested further reading.

The following briefl y summaraizes the book as a whole.

Economics and health economics

Chapter 1 defi nes economics as well as a range of key concepts commonly used by 
economists. Health economics is then introduced along with examples of the type of 
policy questions that this sub-discipline can help to address. In Chapter 2 you will learn 
about the macroeconomics of health and health care including the relationship between 
trade and health and health systems.

Demand and supply

This section provides the foundations for exploring how individual markets function, 
how market forces operate in health care and how they infl uence output and price for 
health services. It starts by considering the concept of demand in Chapter 3 and then 
goes on to explore the measurement of demand and the notion of price elasticity of 
demand in Chapter 4. You will start to explore the concept of supply in Chapter 5 by 
looking at production and the inputs to production. In Chapter 6 you will look at the 
costs of production.

Markets

Your attention will then turn to the interaction of demand and supply and the concept 
of markets in Chapter 7. This chapter focuses on markets and the conditions under 
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4 Introduction

which markets operate well. You go on to learn the reasons for market failure in health 
care in Chapter 8.

Health care fi nancing

Chapter 9 provides a framework for assessing health care fi nancing systems. It looks at 
the different sources and uses of funds and provides a brief history behind health sys-
tems development. In Chapter 10 you will explore the different methods of paying 
health care providers and how these might infl uence health care delivery. You then go 
on to look at private health insurance (Chapter 11) and the topic of achieving universal 
coverage (Chapter 12).

Economic evaluation

The penultimate section starts with an exploration of the key concepts behind eco-
nomic evaluation, the different possible economic evaluation techniques and their uses 
(Chapter 13). Methods to determine the costs of health care interventions are dis-
cussed in Chapter 14 and the methods to determine the benefi ts of health care inter-
ventions are explored in Chapter 15. The fi nal chapter in this section provides an 
overview of how economic evaluation is applied in practice.

Equity and the role of government

The fi nal chapter begins by describing the relationship between equity and equality and 
exploring a number of different ways in which equity has been conceptualized and 
applied in health care. Potential trade-offs between equity and effi ciency are consid-
ered, along with the pros and cons of government intervention in the health care 
sector.

A variety of activities are employed to help your understanding and learning of the 
topics and ideas covered. These include:

• refl ection on your own knowledge and experience;
• questions based on reading key articles or relevant research papers;
• analyses of quantitative and qualitative data;
• key terms for each topic defi ned at the beginning of each chapter for easy reference.
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13What is economic 
evaluation and what 
questions can it help 

to answer?
Virginia Wiseman and Stephen Jan

Overview

So far we have learned that perfectly competitive markets provide the most effi cient 
allocation of resources. We have also learned that markets in health care suffer from a 
number of ‘failures’ and for this reason (as well as equity concerns) governments inter-
vene. Having no ‘market’ does not remove the central problem of allocating scarce 
resources. We will learn in this chapter and the subsequent three chapters that eco-
nomic evaluation is one approach that can assist with resource allocation where mar-
kets do not exist.

We begin our exploration of economic evaluation by introducing some key con-
cepts. You will encounter these concepts throughout the following three chapters so it 
is important that you understand them. This chapter will also give an overview of the 
types of economic evaluation and the sorts of policy questions they can address. 
Chapters 14 and 15 look at the methods for measuring and valuing costs and conse-
quences while Chapter 16 discusses ways of presenting and interpreting information on 
costs and consequences to inform health care decision-making.

Learning objectives

After working through this chapter, you will be able to:

• defi ne economic evaluation
• describe the different techniques of economic evaluation
• explain how economic evaluation helps to assess effi ciency
• explain the main stages in economic evaluation
• describe how economic evaluation can contribute to answering policy questions

Key terms

Cost–benefi t analysis. An economic evaluation technique in which outcomes are 
expressed in monetary terms.
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188 Economic evaluation

Cost-effectiveness analysis. An economic evaluation technique in which out-
comes are expressed in health units such as life years saved.

Cost–utility analysis. An economic evaluation technique where outcomes are 
expressed in health units that capture not just the quantity but quality of life.

Economic evaluation. Compares the costs and consequences of alternative health 
care interventions to assess their value for money.

Sensitivity analysis. The process of assessing the robustness of the fi ndings of an 
economic evaluation by varying the assumptions used in the analysis.

A day in the life of a health minister

As free markets rarely exist in health care, decisions have to be made about which 
health services should be funded in the face of resource scarcity. These are diffi cult 
decisions to make especially when medical technologies are improving and expanding, 
real incomes are increasing and many countries have an ageing population.

A minister of health once remarked that ‘the only thing a minister of health is ever 
destined to discuss with the medical profession is money’. There never seems to be 
enough money to do everything worth doing and ministries of health frequently 
encounter situations where each request for additional funding may be legitimate in 
that it will improve health but the budget often cannot cover all of the requests. For 
example, suppose a minister of health receives requests from two different pro-
grammes, one from the Tuberculosis Programme (TBP) and the other from the 
Expanded Programme on Immunization (EPI). The TBP wants additional funding for 
‘Directly observed therapy – short course’ or DOTS. The EPI wants to add hepatitis 
B vaccine (HBV) to its routine programme. Without an increase in the overall budget, 
the new programmes could not be covered unless some other programmes are cut.

The question, then, is how can the minister decide which of the requests should be 
supported? Giving support for one, or possibly both, means that something else should 
be cut back – which programme should it be? Which interventions are ‘worthwhile’? 
This is where economic evaluation comes into the picture.

Impact of health problems

A key priority of many societies around the world is the alleviation of health problems: 
disease, injury or a risk factor for one of these. The impact of such health problems can 
be manifested in different ways – physical disability, morbidity and mortality, emotional 
distress, social diffi culties and isolation, and fi nancial and economic losses. Each mani-
festation can be seen at the level of the individual, the family and household, the local 
community, and the rest of society. The impact of health problems can be measured as:

• the number of cases;
• the number of deaths;
• the amount of disability, pain or suffering;

23312.indb   18823312.indb   188 22/08/2011   11:3022/08/2011   11:30



What is economic evaluation and what questions can it help to answer?  189

• the number of people with a risk factor;
• the amount of money spent on a health problem;
• the amount of lost income due to a health problem.

For example, the death during childbirth of a mother who already has two children and 
who is the only schoolteacher in the village can be measured in various ways, such as:

• a ‘case’ of maternal mortality;
• the number of years of life she has lost by dying prematurely;
• the amount of her wages that her family will no longer receive;
• the effect of the loss of her wages, particularly on her school-age children who can’t 

be educated because the money for school fees is no longer available;
• the loss to her husband who misses her company and her skills as a housekeeper 

and part-time farmer;
• the loss of her guidance and training for her young children;
• the loss of the investment her own parents made in training and educating her to be 

a teacher;
• the loss to the school system which now has to hire or train new teachers to 

replace her.

So, in economic evaluation the impact of health problems can be assessed using a vari-
ety of health measures such as the number of cases of illness, the number of deaths due 
to illness, the number of potential years of life lost due to illness or in monetary terms 
as the cost of health problems – the monetary value of resources spent or lost because 
of the health problem.

Resources needed for an intervention

You know in advance that you will never have enough money to do everything you 
would like – so knowing all the possible interventions available for a health problem is 
not enough. It means you also need to know what the interventions cost. Determining 
the cost of an intervention can sometimes be complicated. A fi rst step is to know what 
specifi c resources are used to implement the intervention. Resources are the ingredi-
ents of health care interventions. They are also referred to as inputs or resource inputs. 
A useful approach is to divide the resources into seven categories:

• personnel;
• buildings and space;
• equipment;
• supplies and pharmaceuticals;
• transportation;
• training;
• social mobilization and publicity including information, education and communication.

Activity 13.1

Look at the photograph of a growth monitoring session in a low-income country. What 
resources are being used in the health intervention depicted?

23312.indb   18923312.indb   189 22/08/2011   11:3022/08/2011   11:30



190 Economic evaluation

Feedback

In the photo your attention was probably fi rst drawn to the equipment, in particular 
the weighing scale. Then you will have noticed the staff – the nurse who is writing 
down the weights of the babies. She has been trained to carry out this activity. You may 
have forgotten the vehicle and driver – they are not in the picture. Other activities 
would include the maintenance of vehicles and equipment, the training of staff, the 
supervision by higher levels of staff at a health centre or wherever they are based. 
Another resource to keep in mind is the time of the mothers – they could be doing 
other activities instead of waiting for their babies to be weighed. And how did the 
mothers know that there would be a growth monitoring session in this place at this 
time? Resources have gone into informing and motivating the mothers to bring their 
babies.

Having identifi ed the resources, you need to measure how much of each resource is 
used. This is what economists call production – how much of each resource or input 
is required to produce the growth monitoring service. Finally, you need to establish 
the value of each resource that you have used, so that you can calculate the cost of 
the intervention. The most straightforward way to value resources is to use money as 
the measure. Some costs will not be easy to determine – think of the time of the 
women who brought their children for the growth monitoring session. How would you 
estimate its value in monetary terms? For the moment it is enough that you begin to 
be aware that costing is not always a simple matter of collecting price information – it 
may require skill and judgement on the part of the economist. We will explore costs 
more closely in the next chapter.

Figure 13.1  A health intervention in a developing country
Source: Global Samaritans
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Outcomes or consequences

The goal of an intervention is to reduce the impact of a health problem. For economic 
evaluations, you need to measure how much the impact is reduced. To fi gure out if the 
intervention has done enough good to justify its cost, you need to know how the 
health problem changes after the intervention. Specifi cally, you need to know what 
occurs as a result of the intervention, in other words, the outcome or consequences of 
the intervention.

You can assess this change by measuring the difference in the health problem in 
one of two ways. You can either measure the impact of the health problem before 
and after the intervention, or with and without the intervention. For this reason 
economic evaluations are often done alongside clinical trials or some other form of 
intervention evaluation where these impacts are being specifi cally assessed.

Since impact is assessed using either health measures (number of deaths, number of 
cases, etc.) or their monetary equivalent, and since outcome is merely the difference in 
impact, units used to measure outcome are identical to the units used to measure 
impact.

Take the example of the use of impregnated bed nets to prevent malaria. If 
you wanted to determine their impact, you could calculate the number of deaths 
in children aged 6 months to 5 years in a village where the nets were impregnated 
and compare this to the number of malaria deaths in villages of similar size and 
characteristics where the bed nets were not impregnated. Suppose that the results 
showed that:

• villages which did not receive the intervention had 73 deaths from malaria;
• villages where bed nets were impregnated (with the intervention) had 16 deaths 

from malaria.

As a result of the intervention, you could conclude that there were 57 fewer deaths 
from malaria. The outcome of the new malaria intervention then is a reduction of 57 
deaths.

While health care’s goal is to achieve as greater reduction in health problems as 
possible, your health care budget often won’t allow you to implement all desirable 
interventions. This is exactly the same dilemma faced by the minister of health at 
the beginning of this chapter. He or she still faces the challenge of comparing the 
request for funding by the TBP for DOTS with the request for funding from the EPI 
to introduce HBV. Some decision must be made as regards the relative value of the 
interventions. This is how economics as a discipline can assist.

What is economic evaluation?

According to Drummond et al. (2005) two features characterize economic evaluation: 
it is a comparative analysis (i.e. it compares two or more different options), and it com-
pares these options in terms of their costs and their consequences. Figure 13.2 illustrates 
this. Two alternatives are presented, A and B. When assessing programmes A and B, we 
compare the difference in costs with the difference in consequences. This is called an 
incremental analysis. Let us now begin thinking about comparing costs and consequences 
of different interventions in a practical way.
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Activity 13.2

Imagine that programme A is a community-wide programme distributing free insecticide-
treated bed nets (ITNs) to control malaria. What alternative programmes might you 
want to compare this against?

Feedback

Here are some suggestions but you can probably think of others. We have concen-
trated on malaria but you might be interested in comparing your intervention with 
other infectious disease programmes or alternatively non-health programmes in the 
agricultural or education sectors.

•  Do nothing (i.e. not implementing ITNs).
•  Using ITNs only in target groups (i.e. pregnant women and children under 5).
•  Social marketing of ITNs – social marketing projects encourage private sector dis-

tribution networks to make health products available to low-income people at sub-
sidized prices. Products are sold, rather than given away free of charge.

•  Distributing ITNs only in malaria endemic areas.
•  Other forms of malaria control such as indoor residual spraying (IRS) or intermit-

tent presumptive treatment (IPT) in pregnant women or infants.
•  Treating malaria using different antimalarials.

Types of economic evaluation

Table 13.1 summarizes the different types of economic evaluation studies.

Cost–benefi t analysis

Cost–benefi t analysis (CBA) is a method of economic evaluation where the monetary 
value of the resources consumed by a health intervention (costs) is compared with the 
monetary value of the outcomes (benefi ts) achieved by the intervention. While the lay 
meaning of ‘benefi t’ is ‘something good’, in CBA it means the ‘monetary value of the 
outcomes’ achieved by an intervention. CBA is appropriate when a decision-maker 
wants to know: is a single intervention policy or a number of intervention policies 

Figure 13.2  Costs and consequences
Source: Drummond et al. (2005)
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worth implementing? (i.e. are benefi ts greater than the costs?) Two common cost–
benefi t indicators are:

• net present value (NPV):  this result is expressed as a single number with monetary units;
• benefi t–cost ratio (BCR): this result is expressed as a ratio of benefi ts to costs.

NPV is calculated by subtracting the cost of an intervention from its benefi ts. When the 
benefi t is bigger than the cost, the net benefi t will be greater than zero. This says that 
the value of the outcomes is worth more than the value of resources used up by the 
intervention, so the intervention is worthwhile.

Another way of comparing cost and benefi t is the BCR. This is simply the benefi ts 
divided by the costs. The higher the BCR, the more worthwhile the intervention – and 
some interventions can actually be cost-saving, in other words, implementing them can 
save money for health services or for a society as a whole. 

From a societal perspective, as long as net benefi ts are greater than zero, or benefi ts 
exceed costs (the BCR is greater than 1), the intervention should be implemented. For 
now, it is important to recognize that CBA’s greatest appeal lies in the fact that it can 
be used to compare interventions with a range of different outcomes. These interven-
tions can even relate to different sectors of the economy. In practice, however, the 
monetary valuation of benefi ts in CBA is diffi cult. Placing a value on human life and 
health can be extremely hard. Decision-makers can also fi nd a single amount repre-
senting costs and benefi ts of a programme ‘disconcertingly impenetrable’ (Fox-Rushby 
and Cairns 2005).

Cost-effectiveness analysis

Cost-effectiveness analysis (CEA) is the most commonly used form of economic eval-
uation in the health sector. Under this method, the value of the resources spent on an 
intervention is compared with the quantity of health gained as a result. Unlike CBA, 

Table 13.1 Types of economic evaluation

Type of analysis Measurement/valuation of 
costs in both alternatives

Identifi cation of 
consequences

Measurement/valuation of 
consequences

Cost–benefi t 
analysis

Monetary units Single or multiple effects, 
not necessarily common 
to both alternatives

Monetary units

Cost-effectiveness 
analysis

Monetary units Single effect of interest, 
common to both 
alternatives, but achieved 
to different degrees

Natural units (e.g. life 
years gained, points of 
blood pressure 
reduction, etc.)

Cost–utility analysis Monetary units Single or multiple effects, 
not necessarily common 
to both alternatives

Healthy years (typically 
measured as quality 
adjusted life years)

Cost analysis Monetary units None None

Source: Drummond et al. (2005)
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which compares monetary costs with monetary outcomes, CEA compares the cost of 
an intervention with the intervention’s health outcomes.

Cost-effectiveness is typically expressed as a ratio of costs divided by health 
outcomes. The cost-effectiveness ratio (CER) of one intervention can then be compared 
with that of another. CERs typically come in the form of average cost-effectiveness 
ratios (ACERs) or incremental cost-effectiveness ratios (ICERs). ACERs relate to 
single interventions whereas ICERs compare relative costs and effects. ICERs are 
the ratio of the difference in cost between two alternatives to the difference in 
effectiveness between the same two alternatives. These two types of CER are shown in 
Figure 13.3.

Figure 13.3  Comparative economic evaluation
Source: Fox-Rushby and Cairns (2005)

Where interventions are independent (i.e. the costs and effects of one intervention 
are not infl uenced by the introduction of another intervention(s)) then cost-
effectiveness ratios can be calculated for each intervention and ranked giving those 
with a lower ACER higher priority. However, interventions are often not mutually 
exclusive, for example comparing two types of diagnostic testing for malaria. In this 
case we need to know what are the additional benefi ts to be gained from the new 
intervention and at what additional cost. This is where ICERs come into play. We will 
come back to CERs in Chapter 16.

CEA has been applied to many different types of health intervention. Its results – 
such as cost per life year gained – are often easily interpreted by planners and policy-
makers. However, one of the key limitations of CEA is that it is restricted to 
comparisons of interventions that have a common single unit of effect.

Cost–utility analysis

Cost–utility analysis (CUA) is a broader form of analysis than CEA but a variant of that 
general approach (Drummond et al. 2005) and for that reason is often discussed under 
the heading of ‘cost-effectiveness analysis’. Using CUA, one can assess the quality of, for 
example, life years gained, not just the crude number of years lived in a particular health 
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state. This is especially useful for those interventions that may extend life but at the 
expense of side-effects (e.g. treatment for certain types of cancer). The most common 
measures of consequences in CUA are the quality adjusted life year (QALY) and the 
disability adjusted life year (DALY).

CUA was developed to address the problem of conventional CEA, which did not 
allow decision-makers to compare the value of interventions for different health prob-
lems. While this is a defi nite strength of the approach, some have questioned the ability 
of CUA to capture all the valued characteristics associated with an intervention. For 
example, QALYs do not capture differences in the process characteristics of interven-
tions (such as respect, autonomy, provision of information, etc.), despite substantial 
evidence that patients do attach value to these (Mooney 1994; Howard et al. 2008).

Cost analysis or cost minimization analysis

Cost-minimization analysis (CMA) is a narrow subset of CEA. It is used to measure 
and compare input costs across alternatives where there is good evidence that out-
comes are identical. Thus, the types of intervention that can be evaluated with this 
method are rather limited.

Activity 13.3

Now that you have gained an understanding of the main types of economic evaluation 
it is important to also learn how these techniques can be used to address policy ques-
tions. For each of the policy questions listed below, identify which type of economic 
evaluation would be most appropriate to use and explain why. The idea for this exercise 
came from a similar activity used by Fox-Rushby and Cairns (2005).

1  The Ministry of Finance wants to know whether it is worth investing further 
resources into malaria control or building new primary schools?

2  The Ministry of Health wants to compare the costs of receiving intravenous antibiot-
ics in a hospital with receiving the same antibiotics (at the same doses) at home via 
a home health care service.

3  The Ministry of Health wants to compare the costs and outcomes of two interven-
tions for the treatment of early stage breast cancer: mastectomy without breast 
reconstruction compared to breast conserving surgery and radiotherapy (breast 
conservation).

4  A malaria control programme wants to use economic evaluation to compare two 
different diagnostic strategies for malaria treatment: microscopy and rapid diagnostic 
tests.

Feedback:

1  CBA, as here we are dealing with the size of the budget and comparing interven-
tions across different sectors of the economy.

2  CMA, as outcomes should be the same.
3  CUA, as there are likely to be differences in mortality and morbidity.
4  CEA, as there is likely to be a common unit of effect – e.g. cost per case detected.
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Effi ciency and economic evaluation

It is important to recognize that economic evaluation is not about choosing the cheap-
est option. According to Maynard (1987), ‘The pursuit of effi cient practices is not 
merely about reducing costs. If it were, the most “effi cient” procedure would be to do 
nothing as that pushes costs to zero’.

The main forms of economic evaluation (i.e. CEA, CUA and CBA) can be used to 
pursue two types of effi ciency: economic and allocative. We learned in Chapter 7 that 
economic effi ciency enables assessment of the relative value for money of interven-
tions with directly comparable outcomes. Put differently, economic effi ciency is con-
cerned with ‘what is the least costly way to achieve a particular goal?’. Allocative 
effi ciency describes a situation where resources are allocated and goods distributed in 
a way that maximizes social welfare. Allocative effi ciency judges whether the goal itself 
is worthwhile pursuing. This requires us to take a ‘societal perspective’ and consider 
costs and benefi ts within and outside the health sector.

CEA and CUA are based on the production function approach (see Chapter 5) 
which focuses on the least cost way of producing a good whether it be a car or a hip 
replacement. These techniques compute the ratio of input to output (or vice versa) 
with inputs valued in monetary terms and is therefore a measure of economic effi -
ciency. CEA considers only one measure of effectiveness and as a result often omits 
important social costs and benefi ts.

CBA can be used to measure both economic and allocative effi ciency questions. It can 
be measured either within the health care sector or across other sectors of the econ-
omy because in principle it assesses all relevant costs and benefi ts that result from an 
intervention. While in theory this provides the most comprehensive form of economic 
evaluation, its use in the health sector has been limited largely due to the practical prob-
lems of measuring and valuing these benefi ts. In addition to economic and allocative 
effi ciency, CBA is based on Pareto welfare optimization. In other words, the aim of CBA 
is to provide a framework for assessing the ability of an intervention or policy to offer a 
potential Pareto improvement (see Chapter 7 for an explanation of Pareto effi ciency).

Stages of economic evaluation

There are four broad steps in undertaking an economic evaluation:

• defi ning the decision problem (also known as ‘framing the evaluation’);
• identifying, quantifying and valuing the resources needed;
• identifying, quantifying and valuing the health consequences;
• presenting and interpreting the evidence for decision-making.

You will learn about the second step in the next chapter, the third step in Chapter 15 
and the fourth step in Chapter 16. For now we will concentrate on defi ning the deci-
sion problem.

Defi ning the decision problem

When defi ning the decision problem you will need to include clear statements on the 
purpose of the evaluation, intended audience, time frame, perspective and interven-
tions for comparison.
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Purpose

It is important to be very clear about why you are carrying out the economic evalua-
tion. The statement of purpose should include the following information:

• the intervention(s);
• the health problem addressed by the intervention;
• the reason for conducting the evaluation and its importance;
• the units of analysis.

In terms of the last point, you want your analysis to have an impact on policy. Therefore 
it is important that results should be easy to communicate in terms that are both use-
ful and understandable to the target audience. People want to know what they are 
getting for their money and this is most easily communicated when costs and out-
comes are simplifi ed to units that people can understand.

Audience

The main audience should be those attempting to use the information.

Activity 13.4

Can you identify what groups might use the results of an economic evaluation in their 
decision-making?

Feedback

Audiences can include:
•  government (e.g. Ministry of Health);
•  international health organizations (e.g. World Health Organization);
•  multilateral development banks (e.g. World Bank);
•  bilateral aid agencies (e.g. Swedish International Development Cooperation Agency 

– SIDA);
•  non-governmental organizations (NGOs) (e.g. Oxfam);
•  drug companies;
•  global health partnerships (e.g. Global Fund);
•  advocacy or special interest groups (e.g. tobacco control advocacy groups).

The audience will have an important bearing on the perspective of the analysis and in 
turn the different options being compared. An economic evaluation designed to inform 
a large international donor, such as the World Bank, about the cost-effectiveness of 
scaling up malaria control in the Africa region will be different to an evaluation for an 
NGO that wants to compare mechanisms for delivering antenatal care to women 
living in a remote area of Nepal. The main differences will lie in the way results are 
presented and the types of costs and effects taken into account. We will come back to 
this last point under ‘perspectives’.
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Time frame

Interventions often have different time patterns for their costs and outcomes; costs 
and outcomes are usually spread out over time (often a number of years) and, fre-
quently, costs and outcomes change over time. It is quite common that the costs of the 
intervention are incurred at the beginning, while the benefi ts occur far in the future – 
an example would be an immunization programme for hepatitis B. A cost analysis must 
therefore consider the time course of interventions and outcomes separately and 
adjust for changes over time. Discounting is a procedure economists use to relate costs 
and outcomes occurring at different times to a common basis. We will learn more 
about this technique in the next chapter.

To understand how and why the costs of an intervention vary, think about dividing 
an intervention into start-up costs (those needed to set up the intervention) and main-
tenance costs (those needed to keep it going). If you do the cost analysis when begin-
ning the intervention, it would be a mistake to assume that start-up costs (such as 
building a new clinic) are representative of the costs you will incur in later years. 
Conversely, if you begin the cost analysis after the intervention has begun, you cannot 
assume that everything put in place at the beginning of the project no longer has to be 
paid for and therefore has a value of zero.

Perspectives: whose costs and whose outcomes?

It is important to realize that health interventions frequently have costs and outcomes 
that affect different parts of a society. The perspective or viewpoint is like the lens 
through which costs and consequences are examined. It can be broad or narrow. 
Commonly used perspectives include:

• Societal – the broadest viewpoint possible which takes into account all the costs and 
all the outcomes of a health intervention, regardless of who incurs them or who 
gains from them. A societal perspective requires a vast range of micro and macro 
data and would be highly unlikely to address a specifi c audience;

• Health system – obviously a narrower point of view, this includes the costs borne and 
the outcomes received by the health sector.

Correctly thinking through the perspective can save large amounts of time and effort 
in performing the analysis because, depending on the perspective taken, some hard-to-
measure costs and outcomes may not have to be considered.

The simplest example is the expenditure for a prescription drug. If the patient must 
pay 100 per cent of the cost of the drug, then the cost might not be important to the 
health service. On the other hand, if the health system must bear all of the costs of 
the drug, then this will directly reduce the funds available for other interventions and 
the health system might be very concerned with the drug costs – as the example below 
will show.

Should expensive drugs be provided free?
Consider a disease for which there is a drug treatment but the drugs are very 
expensive – e.g. they cost £10,000 to £12,000 per year for each patient. Citizens’ 
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groups representing those affected by the disease are requesting that the Ministry of 
Health provide this medication free of charge to everyone with the disease. Now 
consider two contrasting perspectives: that of the Ministry and that of a group of 
citizens.

From the perspective of the Ministry, providing this drug will indeed help patients 
with the disease but the opportunity cost of these drugs is signifi cant in terms of 
what could be provided for other patients. The budget is limited – what is the best 
use of available resources?

In contrast, the citizens’ group will focus on the positive impact the drug is likely 
to have on people with the disease: they will be able to lead more normal lives of 
higher quality, perform their household duties and remain productive members of 
society, and their need to use the health services over any given period of time will 
be reduced. In contrast, if they do not get the drug they may not be able to work 
and consequently will be unable to support themselves or their families fi nancially. 
From this perspective, supplying the drug will lessen the burden on the family and 
society.

You can see from the above example that the perspective you choose will dictate how 
you look at costs and outcomes.

Specifying the interventions/options for comparison

All the relevant interventions directly related to the health problem being evaluated 
should be included in the analysis. Interventions need to be described in enough detail 
that will allow all relevant costs and outcomes to be identifi ed. For costs, this means 
asking who does what, to whom, where and how often (Drummond et al. 2005). For 
outcomes or consequences, it is important to examine which ones are measurable and 
in turn how they can be valued (Fox-Rushby and Cairns 2005). As you have learnt, the 
choice of outcome will dictate the type of economic evaluation undertaken (i.e. CEA, 
CUA or CBA).

Sensitivity analysis

For each stage of an economic evaluation it is important to document any assumptions 
made. You will have gathered by now that conducting an economic evaluation is far 
from an exact science. Lots of diffi cult questions are raised that do not always 
have clear-cut answers. Many of the procedures to estimate costs and benefi ts require 
estimates of data and preferences that are not known with certainty. For example, 
medical professionals are uncertain about the value of many preventive measures and 
their views can change as new evidence becomes available. There also tends to be 
considerable speculation over future drug costs. Sensitivity analysis is the process of 
deliberately varying these uncertain factors to examine their effect on the fi ndings of a 
study. These type of assumptions will need to be tested under the fi nal stage of an 
economic evaluation (i.e. ‘presentation and interpretation of the evidence’ (discussed 
in Chapter 16).
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Summary

You have learned in this chapter that economic evaluation generates information on 
effi ciency in non-market situations by comparing the costs and consequences of alter-
natives. There are three main forms of economic evaluation (CBA, CUA and CEA) and 
it is the way outcomes are expressed which distinguishes them. Under CBA outcomes 
are expressed in monetary terms, under CEA they are expressed in single health 
effects such as life years saved and for CUA multiple effects can be captured under 
measures such as QALYs. Establishing the purpose, audience, perspective, time frame 
and interventions for comparison are all important fi rst steps in economic evaluation 
regardless of the type of tool being used.
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Overview

In Chapter 13, you learned that there are three steps in determining the cost of an 
intervention, once the decision problem has been identifi ed: identifi cation of the 
resources needed; quantifi cation of the amount of each resource; and valuation of each 
resource. In this chapter you will focus on the third step: the valuation of resources to 
generate costs. You will learn about defi ning, calculating and comparing costs, known as 
cost analysis. In particular, you will learn about marginal costs – the cost of providing 
one additional unit of service.

Learning objectives

After working through this chapter, you will be able to:

• defi ne and set up a cost analysis
• defi ne and give examples of fi nancial and economic costs
• defi ne and give examples of capital and recurrent costs, fi xed and variable 

costs
• calculate the following as they relate to an intervention: total costs, annual and 

annualized costs, average costs and marginal costs
• explain why discounting may be necessary

Key terms

Annual cost. The cost of an intervention, calculated on a yearly basis, including all 
the capital and recurrent costs.

Annualized costs. The annual share of the initial cost of capital equipment or 
investments, spread over the life of the project – usually modifi ed to take account of 
depreciation.

Average cost. Total cost divided by quantity.

Capital cost. The value of capital resources which have useful lives greater than 
one year.

Direct cost. Resources used in the design, implementation, receipt and continuation 
of a health care intervention.

Counting the costs
Lorna Guinness
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Discount rate. The rate at which future costs and outcomes are discounted to 
account for time preference.

Discounting. A method for adjusting the value of costs and outcomes which occur 
in different time periods into a common time period, usually the present.

Financial (budgetary) cost. The accounting cost of a good or service, usually 
representing the actual (historical) amount paid – distinct from the economic 
(opportunity) cost.

Indirect cost. The value of resources expended by patients and their carers to 
enable individuals to receive an intervention.

Intangible cost. The costs of discomfort, pain, anxiety or inconvenience.

Marginal cost. The change in the total cost if one additional unit of output is produced.

Overhead cost. A cost that is not incurred directly from providing patient care but 
is necessary to support the organization overall (e.g. personnel functions).

Recurrent cost. The value of resources with useful lives of less than one year that 
have to be purchased at least once a year.

Shadow price. The true economic price of a good that refl ects its value to society.

Time preference. People’s preference for consumption (or use of resources) 
now rather than later because they value present consumption more than the same 
consumption in the future.

Total (economic) cost. The sum of all the costs of an intervention or health 
problem.

Costing – not as simple as it may look

It is important to know the cost of things you buy in the health sector. Every time a 
decision is made to implement one intervention instead of another, it is the same as 
making a purchase. The cost of the intervention becomes a very important part of the 
decision to use one intervention rather than another. But fi guring out the cost of an 
intervention is often not easy. First you need to establish an inventory of costs based 
on a clear description of the intervention, identifi cation of the resources used and 
organisation by type of resource. Next there is valuation and calculation of the costs. 
Finally you will need to carry out a sensitivity analysis. This chapter will take you 
through issues to consider at each of these steps.

Drummond et al. (2005) provide a list of questions that need to be answered when 
specifying interventions. They suggest that to identify costs you need to ask:

• Who are the people providing care (e.g. doctors, nurses, village health workers, 
volunteers, etc.)?
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• What are the different activities of the intervention (e.g. training, drug distribution, etc.)?
• To whom is the intervention directed (e.g. different age groups, socioeconomic 

groups, ethnic groups or gender)?
• Where is each part of the intervention delivered (e.g. inpatient and outpatient care)?
• How long will the intervention run (e.g. weight loss programme for six months 

versus HIV prevention monitoring sexual behaviour over a 10-year period)? How 
often will individuals or populations be seen (e.g. monthly antenatal check-ups)?

Once the intervention is specifi ed and resources identifi ed (as described in Chapter 13) 
we turn to the valuation of those resources to generate costs. When economists talk 
about cost, they are referring to the opportunity cost of producing a good or, in this 
case, a health service. In perfectly competitive markets price will equate to opportunity 
cost (remember that you learned in Chapter 6 that the supply curve is equivalent to the 
marginal cost curve). Consequently price is often used as a proxy for costs. If this is the 
case, once you know the quantity of resources required, costing sounds easy: many types 
of resource have a readily obtainable price. However, given that most markets are not 
perfectly competitive, price may not be a good proxy. Think of the resource which is most 
scarce for some people – their time. How would you value the time of individuals? Or 
the difference in the prices of goods purchased on the black market from those purchased 
through offi cial channels? In addition, the price of a resource may not be easily available. 
It may be that there are no records about what was paid, the purchase was made long 
ago and the resources have declined in value or the people who have the information are 
not willing to share it. This means costing requires both skill and judgement on behalf of 
the economist in valuing or estimating the price of a resource.

Financial and economic costs

Let’s look at the case when the price is available, but it does not refl ect the true value 
of the resource to society. If a resource is donated, the price paid is zero but the value 
of the equipment is not zero. Similarly, taxes or subsidies result in the price paid for a 
resource differing from its opportunity cost. Remember that opportunity cost is the 
level of benefi t we would receive in the next best alternative option. When valuing 
resources economists use this defi nition to obtain the value of the resource to society. 
Where price does not refl ect opportunity cost, the inputs are valued using a shadow 
price, refl ecting the true value to society. Opportunity costs are also referred to as 
economic costs. They are used in economic evaluation and the weighing up of alterna-
tives in health service delivery.

Financial costs are defi ned as the actual money spent on resources. They are used in 
programme planning and budgeting, as revenues must be generated to cover these 
fi nancial outlays if a programme is to be sustained. Examples of fi nancial costs include 
the price paid for supplies, maintenance, personnel, electricity and rent. The following 
activity will give you an idea of why the distinction between fi nancial and economic 
costs might be important.

Activity 14.1

You are costing a primary health care project and have been asking around for the 
prices of resources which include imported vaccines. From a well-informed local source, 
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you fi nd out that the offi cial prices of some resources do not seem to refl ect their real 
value. Specifi cally, you are given the following information (Creese and Parker 1994):

•  wages paid in the private sector for nurses and nurse assistants are US$1,350 and 
US$1,050, respectively;

•  the driver is paid the national minimum wage, but in the informal sector, drivers are 
paid only US$300;

•  although the project is able to buy fuel at offi cial prices, there is always a shortage of 
fuel and in the black market the price is four times the offi cial price;

•  the offi cial exchange rate is 50 shillings = US$1, but on the black market the average 
rate is 250 shillings;

•  space which is given free would rent for US$300 on the private market;
•  some community women have volunteered their time – most of them are house-

wives and earn extra money by cooking for the market for which they would 
normally earn about US$300 in a month.

In Table 14.1 you will fi nd the fi nancial costs already calculated. Use the information 
above and, if necessary, the fi nancial costs in the table to calculate the economic costs 
in the last column. What is their total? And which are the ‘big ticket’ items? Which 
resources are undervalued in terms of their fi nancial costs, and which are overvalued?

Table 14.1  Monthly fi nancial costs of an identifi ed primary health care project

Resource Financial cost (US$) Economic cost (US$)

Staff:

• nurse      900

• nurse assistant     700

• driver     600

• volunteer helpers     0

Vaccine  5,000

Vehicle fuel  3,000

Building space     0

Total cost

Source: Creese and Parker (1994)

Feedback

Check the economic costs you calculated by comparing them with those shown in 
Table 14.2.

You can see that the actual value to the economy and society of many of these 
resources is greater than their fi nancial price – especially in the case of nursing staff, 
who are paid relatively poorly compared to the private sector. The driver, by contrast, 
is overpaid. The fuel and vaccines are also undervalued by comparison with their 
scarcity value in the economy.
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Types of cost

Direct costs

Direct costs are resources used in the design, implementation, accessing or continua-
tion of the intervention(s) being evaluated and are usually the main focus of a cost 
analysis. They are the costs of providing or accessing health services and can be incurred 
by either the provider or patient. Both should be included unless the study perspective 
dictates otherwise. Direct costs can be further classifi ed as direct health care and 
direct non-health care costs.

• Direct health care costs are those costs essential to the implementation, receipt and 
continuation of the health service. They are the resources spent on health care;

• Direct non-health care costs are resources used in connection with the health serv-
ice but are not health sector costs. Examples include the cost of transport to and 
from the facility or catering in hospitals.

Activity 14.2

Imagine that the minister of health has proposed that seven primary health care cen-
tres (PHCs) be built to decrease demands on a regional hospital. In Table 14.3 you will 

Table 14.2  Financial and economic costs of an identifi ed primary health care project (solution)

Resource Financial cost (US$) Economic cost (US$)
Staff:
• nurse   900  1,350
• nurse assistant   700  1,050
• driver   600   300
• volunteer helpers    0   300
Vaccine  5,000 25,000
Vehicle fuel  3,000 12,000
Building space    0   300
Total cost 10,200 40,300

Source: Creese and Parker (1994)

Table 14.3  Resources used to establish and run seven new PHCs

Resource Type of cost
Building the seven PHCs
Education of parents on how to prevent exacerbation of asthma
Laboratory equipment for PHCs
Lunch while waiting at PHCs
PHC health education to prevent smoking
Salaries of intervention personnel
Soap for hand washing in PHCs
Training PHC teams
Transportation to PHCs
Vehicles to carry vaccines for PHCs
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see a list of the resources identifi ed as necessary for this project. Consider the 
resources listed and, in the right-hand column, write down whether each is a health 
care or a non-health care cost.

Feedback

The classifi cation of costs would be as shown in Table 14.4.

Table 14.4 Cost classifi cation of resources used in setting up and running seven new PHCs

Resource Type of cost

Building the seven PHCs Direct health care

Education of parents on how to prevent exacerbation of asthma Direct health care

Laboratory equipment for PHCs Direct health care

Lunch while waiting at PHCs Direct non-health care

PHC health education to prevent smoking Direct health care

Salaries of intervention personnel Direct health care

Soap for hand washing in PHCs Direct health care

Training PHC teams Direct health care

Transportation to PHCs Direct non-health care

Vehicles to carry vaccines for PHCs Direct health care

Indirect costs

In addition to direct costs, other resources might be used as a result of the health 
intervention. Indirect costs refer to resources like the patient’s time that is taken up 
going to the hospital, rather than working. Similarly, other family members may also 
have to change their work schedules to take over some of the jobs that would have 
been done by the patient, or to accompany the patient to receive care. The time of 
other family members used for these reasons is also counted as an indirect cost.

Indirect costs are commonly measured using wages and earnings lost. If wages and 
earnings are not available or the person is not working, alternative methods can be 
used to fi nd the value of their time – you will read more about different techniques for 
valuing people’s time in Chapter 15.

Intangible costs

Some interventions may themselves cause pain and suffering such as side-effects from 
treatment or anxiety about whether the treatment will be effective. The value of pain 
and suffering is termed an intangible cost. Because measuring intangible costs is a dif-
fi cult task, most economic evaluations do not calculate them. However, you should 
bear in mind that intangible costs could be major factors affecting the patient’s and 
society’s decision regarding treatment options.
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Activity 14.3

Consider the following aspects of the problems posed by polio in a society. Classify the 
items in Table 14.5 as direct health care, direct non-health care, indirect or intangible 
costs of the health problem or intervention, noting your classifi cation in the right-hand 
column.

Table 14.5  The costs of polio

Resource Type of cost

Polio vaccine

Salary of physical therapist who treats polio victims

Loss of wages due to polio

Loss of wages due to vaccine-induced polio

Bus fare for family members visiting child at hospital

Pain and suffering following a case of polio

Cost of care of siblings to enable mother to take ill child for rehabilitation

Time lost taking child to clinic for immunization

Salary of nurse who runs immunization clinic

Hospital cost for child with vaccine side-effects

Feedback

The classifi cation of the resources devoted to the problem of polio could be described 
as shown in Table 14.6.

Table 14.6  The costs of polio classifi ed

Resource Type of cost

Polio vaccine Direct health care

Salary of physical therapist who treats polio victims Direct health care

Loss of wages due to polio Indirect

Loss of wages due to vaccine-induced polio Indirect

Bus fare for family members visiting child at hospital Direct non-health care

Pain and suffering following a case of polio Intangible

Cost of care of siblings to enable mother to take ill child for rehabilitation Indirect

Time lost taking child to clinic for immunization Indirect

Salary of nurse who runs immunization clinic Direct health care

Hospital cost for child with vaccine side-effects Direct health care
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Schemes for classifying costs

Classifying costs into different schemes helps ensure that you include everything 
necessary in the cost analysis. Different schemes serve different purposes and there 
are three main schemes for thinking about costs.

The most commonly used system for classifying direct health care costs is the func-
tional classifi cation scheme you learned about in Chapter 13. In this, resources are 
classifi ed according to their use or function within a health programme (e.g. buildings, 
personnel and equipment). Alternatively, resources can be classifi ed according to the 
activity for which they are used (e.g. training, outreach, treatment and administration). 
The two remaining schemes most commonly used and that you will read about here 
are capital and recurrent costs, and fi xed and variable costs.

Capital and recurrent costs

An important way to classify costs, that can help determine the sustainability of a pro-
gramme, is to classify according to the time period over which the resource will be 
used. Capital costs are generally defi ned as the costs of those resources such as equip-
ment, vehicles, buildings and one-off training programmes that have a useful life of more 
than one year. Capital costs are often equated with start-up costs because they are paid 
for at the beginning of a programme but these resources are defi ned according to their 
useful life, not when they are purchased.

In contrast, recurrent resources are those with useful lives of less than one year and 
have to be purchased at least once a year – yearly, monthly, weekly, daily or irregularly but 
frequently. Recurrent costs are the value of recurrent resources. Any given capital investment 
will require some recurrent funds to keep it running. The sustainability of a health service 
depends heavily on whether funds are available to cover these recurrent costs. The recur-
rent cost coeffi cient (r-coeffi cient) is used to estimate the approximate amount a given 
capital investment will require to run adequately. Typically, r-coeffi cients in the health fi eld 
run from about 0.25 for a basic clinic to 0.33 for a more high-technology referral hospital.

In economic evaluation, it is normal to calculate the annual cost of a health service. 
Capital costs are included in this calculation by converting them into a recurrent cost 
by spreading them out over time in a process called annualization. This is just like when 
you obtain a loan from a bank. When you obtain the loan you spread a one-time cost 
over years and your annual payment to the bank is a recurrent cost. The simplest 
method to obtain an annualized cost is straight-line depreciation, which simply divides 
the initial cost by the number of years of useful life. For example, a £10,000 X-ray 
machine which has a useful life of 10 years has an annualized cost of £1,000 per year.

Most economists prefer a slightly more complex method that takes account of the 
opportunity cost of money – the interest that would be earned if it were invested in 
the bank. This is called the annualization method. Banks calculate payment schedules by 
the annualization method.

Activity 14.4

Suppose you were calculating the annual costs of a family planning clinic. Calculate the 
annual cost of the resources in this example, using straight-line depreciation. The 
expected useful lives of the different resources are shown in Table 14.7.
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Feedback

The annual costs of these items, using straight-line depreciation are shown in the 
right-hand column in Table 14.8.

Table 14.7  The costs and expected length of life of resources used in a family planning clinic

Resource Useful life (years) Total cost (£) Annual cost (£)

Equipment  5  8,650

Buildings 30 54,080

Land 50 31,150

Vehicles  5  8,165

Initial training (nurses and midwives) 30 48,321

Table 14.8 The annual cost of resources for a family planning clinic (solution)

Resource Useful life (years) Total cost (£) Annual cost (£)

Equipment  5  8,650 1,730

Buildings 30 54,080 1,803

Land 50 31,150   623

Vehicles  5  8,165 1,633

Initial training (nurses and midwives) 30 48,321 1,611

Fixed and variable costs

Take a look at Chapters 5 and 6 to remind yourself about the classifi cation of resources 
and costs by fi xed and variable. This scheme is most often used when looking at issues 
of scale and how costs might vary with different levels of output, as described in 
Chapter 6.

Some items have both a fi xed and variable cost component. These are termed semi-
variable costs. A good example is a telephone. You will have to pay the monthly line 
rental whether or not anyone makes any calls – this part is fi xed. A variable amount is 
payable depending on the amount that it is used.

Allocating shared costs

In many situations, a resource will be used for a number of purposes. This is particularly 
true for overhead costs. For example, a hospital administrator works on all the differ-
ent activities of the hospital. One aspect of a cost analysis will be to determine a fair 
allocation of shared resources among the different activities which use the resource. 
One method is to attribute to a specifi c intervention the percentage of the resource 
which is used by the intervention. Typically, the following are used for calculations:
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• buildings – the percentage of fl oor space used for activities related to the intervention;
• staff – the percentage of their time that staff spend on the intervention;
• equipment – the percentage of time the item of equipment is used for the intervention;
• utilities (water, electricity, gas) – the percentage of fl oor space used by the intervention;
• maintenance – the percentage of fl oor space used by the intervention.

However, using the percentage of fl oor space may be misleading. A storeroom and an 
operating theatre in a hospital may occupy the same fl oor area but the latter would 
consume much more in the way of utilities and maintenance. An alternative is to use 
the number of staff as a proxy for the percentage use – in this case it would be many 
times greater for the theatre. This would be a more realistic refl ection of the resources 
used in the theatre.

Obtaining estimates of personnel time may be diffi cult. In some cases it is possible 
for an administrator to make a list of who works where and for how many hours per 
week. In other cases, staff can keep a log of where they work. If estimates of personnel 
time are not available, you could perform time and motion studies, which entail the use 
of a trained observer to determine the amount of time personnel actually spend 
performing tasks related to the intervention.

Activity 14.5

A new roof at a hospital costs £1 million and is expected to last 20 years. The TB ward 
occupies one fl oor in this 10-storey hospital. What is the share of the total annual cost 
of the roof which should be attributed to the TB ward?

Feedback

First, the total cost of the roof of £1 million should be annualized. With straight-line 
depreciation, the annual cost is £50,000 (£1 million/20 years = £50,000). There are 
10 fl oors, so the percentage use of the shared input (the roof overhead) for the TB 
ward is 10 per cent – only 10 per cent of the annualized cost of the roof should be 
attributed to the TB programme. So £5,000 is the annualized cost of roof for the TB 
programme (10 per cent of £50,000 = $5,000).

Calculating costs

So far you have learned about framing the study and making an inventory of the costs. 
Finally you have reached the last of the three main steps – calculating the costs.

Activity 14.6

Explain each one of these four commonly used measures of costs:

1  Total cost
2  Annual cost
3  Average cost
4  Marginal cost
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Feedback

1  Total cost is the sum of all costs. This gives an indication as to how much the inter-
vention costs overall – taking account of the value of all the resources used.

2  Annual cost is the cost of the intervention calculated on a yearly basis – including all 
the annualized costs of capital expenditures as well as the yearly recurrent costs. 
Annual costs will vary from one year to another – in the fi rst year, the start-up costs 
will be greater whereas after the intervention has been in operation for a while, the 
recurrent costs may form a higher part of the annual cost.

3  Average cost is the total cost divided by the total units of activity or outcome. 
Average cost gives an indication of how effi ciently, on average, different providers are 
functioning.

4  Marginal cost is the change in the total cost if one extra unit of output is produced. 
Marginal cost can also be used to calculate how much would be saved by contracting 
a service. In practice you can see that often it is more than a change of only one unit 
of output which is of concern but rather a group of 10 or 100 extra units. In this case 
the correct term for the cost of the change is incremental cost. You may see some 
applications where the term incremental cost is used, rather than marginal cost.

The following activity is drawn from a real-life situation and shows an application 
of the incremental cost (and incremental benefi t) concept to decision-making.

Activity 14.7

An evaluation of a sexually transmitted disease (STD) clinic found that while the serv-
ice was much appreciated by the clients who were using it, quite a few people with 
STDs were not able to come during its opening hours, from 9.00 a.m. to 5.30 p.m, 
because they worked or were in school. A decision was made, therefore, to extend the 
opening hours to 7.30 p.m. on Monday and Thursday nights on a trial basis. This meant 
that staff would have to be paid more for the overtime and the managers were inter-
ested to know what the impact would be on the overall attendances at the clinic. The 
costs per week of the clinic before the extension of the hours are shown in Table 14.9.

The number of clients seen on average each week was 20 per day, or 100 per week.

Table 14.9  Costs per week of the clinic before the extension of the hours

Cost £

Rental of premises  200

Staff:

• receptionist  300

• practice nurse  385

• doctor  595

Medicines, etc.  270

Electricity, gas, etc.   55

Other operating costs  580

Total 2,385
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Option 1: evening hours

After opening for an extra two hours on Monday and Thursday evenings each week, the 
following additional costs were incurred: staff £115, medicines £80, electricity £25 and 
other items £130. During the trial period, the clinic was very busy in the evenings, and 
an additional 15 patients were seen on Monday evenings and 12 on Thursdays.

1  What was the average cost per patient seen in the clinic?
2  What was the incremental (or marginal) cost per patient seen in the evenings?
3  What was the new average cost per patient of the clinic?
4  What recommendation would you make to the health authority about whether to 

maintain these new evening opening hours of the clinic?

Feedback

1  The average cost per patient at the beginning of the period was £23.85.
2  The incremental cost of the patients seen in the evening was £12.96 (£350 marginal 

costs/27 extra patients).
3  The total costs now (including evening hours, Option 1) are £2,735 (£2,385 + £350), 

the number of patients now attending is 127, so the new average cost is £21.54 
(£2,735/127).

4  The evening hours seem to be a success – the incremental cost is below the average 
cost so the costs are still going down. Keep the new hours.

Option 2: Saturday hours

The clinic management held a meeting and decided that perhaps it would be good to 
open on Saturday mornings from 8.00 a.m. to 12 noon as well, to serve especially young 
people who come from outlying areas. The additional costs of opening on Saturdays 
were £250 for staff, £27 for medicines and £120 for other costs. The clinic was not as 
popular as predicted, with only fi ve people coming on average on Saturdays.

5  What was the total incremental cost of this option?
6  What was the incremental cost per client of this additional group of clients?
7  What was the overall average cost per client (with options 1 and 2)?
8  Overall, with the information you now have about the opening hours (options 1 

and 2) what recommendation would you make to the management regarding the 
best combination of opening hours of the clinic?

9  Now consider this: if the costs of opening on Saturday afternoons are the same as 
Saturday morning (£397), how many patients would you estimate are needed to 
make it worthwhile?

Feedback

5  The new incremental costs of Saturday opening (option 2) are £397.
6  The new incremental cost per patient is £79.40 (£397/5 patients).
7  The new total cost of the original clinic hours plus options 1 and 2 is £3,132, and the 

new average cost per patient is £23.72 (£3,132/132 total patients).
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8  Evening hours were a success but the incremental costs of £79.40 per Saturday 
patient are high. Either give up on Saturdays altogether – or try Saturday afternoons!

9  It seems unlikely that the same incremental cost could be obtained for the Saturday 
hours as for the evening hours. The evening hours cost only around £13 per patient 
so ideally Saturday hours would give the same result – this would require about 
30 patients (£397/13). If the average cost per patient could be kept at or near the 
average with option 1, this would mean that the clinic was still operating effi ciently 
and therefore 17 patients would make this worthwhile (£397/21.54 = 16.7). This 
seems attainable if the clinic is well situated, user-friendly and the Saturday opening 
hours are made known to the teenage target group.

Some practical considerations

Until now the discussion has assumed that you are doing ‘bottom-up’ costing – starting 
from scratch and building up the costs, in the same way as you build up a budget. 
But sometimes you are faced with a situation of retrospective costing, whereby 
you have information on total expenditures by line item and most of the costs are 
joint costs – used by several activities. If it is not possible to go back to get the 
information on individual units of resources that were used or the costs of those 
resources, you can use the aggregated information and break this down by activity or 
‘cost centre’.

By now you may be wondering where you will fi nd all the information you need. 
There are a number of sources, depending on what exactly you are trying to cost.

Health services costs

If you are costing the activities of a health facility such as a hospital, there is probably 
an accountant or fi nancial offi cer who can provide much of the fi nancial information 
you need, although you will still need to estimate the economic cost which may differ 
from the fi nancial cost. Information on personnel allocation can often be obtained from 
the nursing manager or sister, from the medical director and from the administrator 
who is responsible for the non-medical and non-nursing staff of the facility. Information 
on supplies and drugs can be found either on invoices or from catalogues of equipment 
and drugs; if the drugs, for example, were donated, you will probably need to refer to 
an international source of information to fi nd out the international market price. 
Vehicles and vehicle costs can often be obtained from the person responsible for 
managing the fl eet of vehicles.

A handy hint in doing costing is to concentrate on the more expensive items and 
those which constitute the biggest fraction of the total – the ‘big ticket’ items, usually 
vehicles and vehicle running costs, personnel, drugs and supplies. Often half or more of 
the total cost will be spent on personnel, so getting good information on the wages and 
benefi ts and the allocation of staff will be a good start in getting an overall cost. Vehicles 
and drugs may be another major expenditure category, and time spent getting precise 
measures here may enhance the accuracy of your overall estimates.

Don’t spend too much time chasing a detailed piece of information when the 
decision will not be affected by it. It is unlikely that time spent getting precise estimates 
of the allocation of electricity and cleaning supplies, for example, will make much of a 
difference in the overall total.
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Patient and family costs

The time of patients and their families is an essential input into the delivery of health 
services. For example, in order to receive treatment a patient and family members will:

• spend time and money getting to the service;
• spend time in activities other than the ones they would normally be doing, in order 

for them or their household member to be able to use the service.

There are a number of ways to estimate these costs and it can be complex, involving 
the estimation of shadow prices for work and leisure time (Posnett and Jan 1996). The 
best way is to carry out a survey of the patients. However, you may not have enough 
time to carry out a full survey, and if this is the case you could ask a small sample of 
patients and make some estimates of their expenditure, the time they have spent, and 
of their lost wages.

Calculating the value of wages lost can prove problematic – should you use the 
minimum wage, the average wage or some estimate of the wage of the actual patients? 
There is also seasonal variation in the value of time in many agricultural areas. The 
important thing is to include patient costs if appropriate – too often the diffi culty of 
calculating patients’ costs has meant that they have simply been left out of the analysis 
altogether and this clearly leads to a misleading result – effectively costing the patients’ 
costs as zero.

Which price should you use?

One issue which you may face is which price to use – say, for example, you are costing 
a project which used a vehicle. If the vehicle was purchased fi ve years ago and the 
market price then was £10,000 but a new one now has a market price of £15,000, 
which price should you use to estimate the opportunity cost? This depends on the 
purpose of your analysis. Here are three possibilities.

• If you are looking ‘for historical purposes’ at the past cost of an intervention which 
will not be repeated, you could safely use the original price of £10,000.

• If you wanted to know the annual cost of running the programme for the past fi ve 
years, you would use the annualized cost of the original expenditure: £2,000 per year.

• But if you wanted to know the cost of replicating the programme in another loca-
tion, you should use the present replacement price of £15,000. The annual cost of 
running the project in the future would use the annualized cost of £3,000 per year, 
assuming you expect it to last fi ve years.

Time preference and discounting

In general, individuals have a preference for utility (from consumption) that happens 
now as opposed to in the future and they value consumption-derived utility less as it 
occurs further into the future. Why? People live for today and the future is uncertain. 
In addition, as someone’s earning potential increases over time, the value of a single 
unit of currency will be worth less to them in 10 years’ time than it is now. In the same 
way we might value our health today more than being healthy in 10 years’ time. Let’s 
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look at the example of a trainee nurse with approaching exams: a trainee nurse might 
be happy to pay £50 now to know that they are going to be healthy all of June because 
they have an exam during that time. However they are less likely to be willing to pay 
£50 now to know that they will be healthy for all of June in 10 years’ time. This is 
because they actually value their health in the future less. Similarly, although the nurse 
is willing to pay £50 to be healthy in June this year, they might be willing to agree to pay 
$100 in 10 years’ time so that they will be healthy in June in 10 years’ time. This is 
because they value the utility that would be derived from the consumption that money 
would enable in the future less.

Because people do not place equal value on costs or outcomes that occur this year 
with those that occur in later years, economic evaluations must give different weight to 
costs and health outcomes that occur at different periods in time. While there are 
theoretical and practical problems in doing so, many economic evaluations are per-
formed using some sort of adjustment for the occurrence over time, or discounting, 
both for the costs and for outcomes. Discounting is used to convert a value in the 
future (either costs or health outcomes) to today’s equivalent or present value using a 
discount rate. National and international guidelines recommend using a 3 per cent dis-
count rate, after controlling for infl ation. In some countries, such as the UK, central 
government imposes a specifi c real discount rate for economic evaluations of publicly 
funded projects. In other countries where no specifi c rate is imposed, economists 
frequently choose one rate and then perform a sensitivity analysis to ensure the con-
clusions are stable with respect to the assumption about discount rates.

Sensitivity analysis

Cost estimates calculated using the methods described in this chapter should be seen 
as mean (average) values. As with most parameters in an economic evaluation, costs are 
also subject to uncertainty and we should explore the way cost uncertainty affects the 
result of the economic evaluation in a sensitivity analysis.

Summary

In this chapter you have learned about different ways of defi ning costs and why costing 
is rarely a straightforward and simple exercise. In addition you have gained an under-
standing of how to calculate the different cost measures: total cost, annual cost, average 
cost and marginal cost. You have learned about the difference between fi nancial and 
economic costs and when it is appropriate to use each of these. Next you read about 
the different types of costs that might be considered for inclusion in a cost analysis: 
direct, indirect and intangible costs; and the ways in which these might be classifi ed: by 
function or activity, recurrent and capital, and fi xed and variable. Finally, some practical 
diffi culties were discussed concerning obtaining data, allocating shared costs among 
different activities, identifying which costs to use and people’s time preferences.

References

Creese A and Parker D (1994) Cost analysis in primary health care: a training manual for programme managers. 
Geneva: WHO.

23312.indb   21523312.indb   215 22/08/2011   11:3022/08/2011   11:30



216 Economic evaluation

Drummond M et al. (2005) Methods for the economic evaluation of health care programmes. Oxford: 
Oxford University Press.

Posnett J and Jan S (1996) Indirect cost in economic evaluation: the opportunity cost of unpaid inputs. 
Health Economics 5:13–23.

Further reading

Creese A and Parker D (1994) Cost analysis in primary health care: a training manual for programme 
managers. Geneva: WHO.

Drummond M et al. (2005) Methods for the economic evaluation of health care programmes. Oxford: Oxford 
University Press, Chapter 4.

Johns B, Baltussen R and Hutubessy R (2003) Programme costs in the economic evaluation of health 
interventions. Cost Effectiveness and Resource Allocation 1.1 doi: 10.1186/1478-7547-1-1.

Palmer S and Raftery J (1999) Opportunity cost. British Medical Journal 318(7197):1551–2.
Walker D and Kumaranayake L (2002) Allowing for differential timing in cost analyses: discounting and 

annualization. Health Policy and Planning 17(1):112–18.

23312.indb   21623312.indb   216 22/08/2011   11:3022/08/2011   11:30



15

Overview

This chapter starts with a brief review of the different consequences or outcomes that 
arise from health interventions and their suitability for economic evaluation. This is 
followed by a detailed exploration of the different non-monetary and monetary meth-
ods for measuring and valuing consequences. Some pros and cons of these methods 
are also considered.

Learning objectives

After working through this chapter, you will be able to:

• recognize the wide range of outcomes that arise from health interventions (both 
health and non-health)

• explain which type of outcome measure is most suitable for use in each type of 
economic evaluation

• identify different ways of measuring health in economic evaluation
• compare different approaches for valuing health and non-health outcomes
• defi ne and give examples of health outcomes in monetary terms

Key terms

Disability adjusted life year (DALY). A measure of health based on the length of 
a person’s life weighted by the level of disability they experience.

Human capital approach. An approach that uses market wage rates to measure 
the value of productivity lost through illness.

Quality adjusted life years (QALY). A health outcome measure based on 
survival weighted by quality of life, where quality of life is scored between 1.0 for full 
health and zero for death.

Willingness to pay (WTP). The monetary value, representing the maximum 
amount an individual would be prepared to pay out of his or her own income, to gain 
an improvement in health.

Identifying, measuring and 
valuing consequences

Shunmay Yeung, Kristian Hansen and 
Lorna Guinness

23312.indb   21723312.indb   217 22/08/2011   11:3022/08/2011   11:30



218 Economic evaluation

Defi ning and measuring health consequences

You will recall from Chapter 13 that there are three main types of economic evaluation: 
cost-effectiveness analysis (CEA), cost–utility analysis (CUA) and cost–benefi t analysis 
(CBA). Each of these involves the comparison of different alternatives in terms of both 
their costs and consequences (Drummond et al. 2005). However, they differ in terms of 
the type of consequences they attempt to measure and value. In this chapter we explore 
these different methods, starting with those used to measure health consequences in 
CEA and CUA. Some outcomes of health interventions are more obvious than others. 
Immunizing a baby against diphtheria, pertussis and tetanus protects him or her from 
these potentially life-threatening diseases. In this case, outcomes might include: cases 
prevented, life years saved, number of vaccines delivered. Using radiotherapy as part of 
a treatment package to cure a woman of breast cancer potentially increases her life 
span, and a patient’s poor adherence to anti-TB chemotherapy may result in treatment 
failure. These examples are all fairly obvious. However, there are many less obvious 
outcomes – intended and non-intended – and potentially negative as well as positive. 
For example, the positive externality derived from immunizing a baby (i.e. the herd 
immunity); the fact that the radiotherapy used as part of many cancer regimens is asso-
ciated with negative adverse effects (intangible costs); and the negative externality of 
the risk of developing drug resistance due to poor adherence to anti-TB chemotherapy. 
Some of these outcomes may result in the need for additional expensive treatments.

Activity 15.1

For each of the interventions below, list any positive and negative outcomes that you 
can think of:

1  Improving access to clean water and sanitation in a rural village.
2  Screening pregnant women for HIV infection.
3  Neonatal intensive care for extremely pre-term infants.

Feedback

1  Decreased incidence of diarrhoeal disease, less time taken to fetch water (and there-
fore more time available to do other things).

2  For those found to be HIV positive, early treatment for the mother and decreasing 
risk of transmission to the infant. Potential negative consequences include psycho-
logical stress in considering the test and especially, in rare cases, false positive tests.

3  Increased survival but high risk of short- and long-term complications including 
neurological disability.

It is perhaps worth bearing in mind that the most useful measures for economic 
evaluation will be those that are ‘tangible’ and allow any changes to be quantifi ed and 
compared across interventions and diseases.

Measures of health consequences

Health can be measured in a number of different ways.
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Mortality

Mortality can be measured as the ‘number of deaths averted’ or ‘number of life years 
gained’. This is a tangible and quantifi able measure that can be used across diseases and 
interventions. It is useful for preventative and curative interventions which impact on 
potentially life-threatening injury and disease but not for those which may cause 
signifi cant morbidity but rarely death.

Morbidity

Several measures can be used here, as outlined below.

• Number of cases cured or disease incidence: these measures are particularly useful in 
measuring acute illnesses (e.g. malaria or acute respiratory infections). They indicate 
presence or absence of disease but not duration or impact and are therefore not 
good for chronic or disabling conditions such as diabetes or arthritis. In addition they 
can only be used to compare interventions where the type of outcome is identical;

• Disease-specifi c indices: for a number of chronic conditions, there are disease-specifi c 
indices or profi les which aim to capture severity of disease and/or impact on quality 
of life (e.g. an arthritis impact measurement scale). The advantage of these measures 
is that they are tangible, however, as above, they can only be used to compare inter-
ventions where the type of outcome is identical;

• Generic health measures (indices and profi les): these are designed to be broadly appli-
cable across different types of disease and interventions and to summarize core 
concepts of health and quality of life. Profi les like the Nottingham Health Profi le 
(Hunt et al. 1985) present different dimensions of health separately (e.g. mobility, 
pain, emotional well-being). Health indices such as the Sickness Impact Profi le (Gilson 
et al. 1975) provide a single summary index score. The advantage of an index is that 
it allows for the possibility of comparing health across interventions, diseases and 
populations. Aggregating scores to produce a single value can be done with or with-
out taking into account people’s preferences. Taking people’s preferences into 
account allows the calculation of measures of utility such as the quality adjusted life 
year (QALY) or disability adjusted life year (DALY), used in CUA.

Intermediate measures

Sometimes it is not possible to measure actual health outcomes, especially in pre-
ventative interventions when the health outcome may be signifi cantly ‘downstream’. 
For example, if the intervention results in the reduced risk of an individual developing 
a certain illness. In this case an intermediate measure may be used. For example, the 
relationship between blood pressure (BP) and the risk of cardiovascular disease (CVD) 
is well described. Therefore, in measuring the impact of BP-lowering treatment on 
CVD, BP can be used as an intermediate measure of the risk of CVD. Intermediate 
measures are only useful when comparing similar interventions.

Process measures

This refers to activities which are known to or are believed to have a direct bearing on the 
outcomes achieved by the intervention – e.g. length of hospital stay or correct diagnosis.
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Money

Monetary values can also be assigned to health outcomes. This is explored further later 
in this chapter.

Activity 15.2

1  For each outcome below decide what kind it is, and consider how useful the 
outcome is for economic evaluation.
a) Number of patients that quit smoking as a result of a health education campaign.
b) Number of (i) deaths averted and (ii) disability adjusted life years (DALYs) averted 

by treating severe malaria with the drug artesunate instead of quinine.
c) The average blood fl ow density lipoprotein (LDL) cholesterol level after 

treatment with cholesterol-lowering drugs.
2  Now apply this thinking to a more practical situation. Assume you are a civil servant 

working in the Ministry of Health and one day you are called to the minister’s offi ce. 
You are informed that you must conduct an economic evaluation of several inter-
ventions including the distribution of free insecticide-treated bed nets (ITNs) to 
pregnant women. The fi nance department has already provided estimates of the 
costs to the public health care sector of running an ITN programme. It will be your 
duty to provide estimates of the outcomes of such a programme. Fortunately, a 
recent randomized controlled trial in your country captured data on health out-
comes over two years among a group of pregnant women given an ITN and another 
group of pregnant women not normally sleeping under a net. Health outcomes reg-
istered include the number of maternal deaths, anaemia cases, low birth weight 
(LBW) babies born, infant deaths and malaria episodes among mothers and their 
newborns. The minister suggests to you that reduction in maternal deaths could be 
used as an outcome measure of the ITN programme. What will you reply?

Feedback

1 a)  This is an intermediate measure. It can be directly linked to a fi nal health outcome 
(i.e. lung cancer cases prevented).

b) (i) This is a measure of mortality. It is a good measure in that it is tangible and can 
be used to measure across other acute injuries and deaths. (ii) This is a general 
health index. It fulfi ls all the criteria for a good outcome measure for economic 
evaluation.

c) This is an intermediate measure. The ultimate goal is to reduce mortality from 
CVD. It is only useful for comparing with other cholesterol-lowering drugs or 
interventions.

2  You may reply that reduction in maternal mortality is too narrow a measure since 
there are other adverse health outcomes worth avoiding such as malaria episodes 
and LBW babies. You may suggest choosing a health measure which can incorporate 
different adverse health states in addition to premature maternal death, such as 
QALYs or DALYs. In addition, a broader health measure will be needed if the costs 
and consequences of an ITN programme must be compared to interventions aimed 
at other diseases.
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Valuing changes in health using non-monetary approaches

At fi rst glance the distinction between measuring and valuing benefi ts may appear 
pedantic, but as the following extract from Richardson et al. (1998) illustrates, it is 
actually quite important.

The measurement of benefi ts in economic evaluation involves two steps that are 
conceptually distinct and normally distinct in practice. The fi rst is the measurement 
of the consequences of a health-related intervention as measured in natural units 
such as additional years of life, change in blood pressure, etc. Second, there is the 
determination of the value of these changes. Economics is concerned with the sec-
ond of these steps and it is the role of epidemiologists or clinical researchers to 
determine outcome (consequence) in natural units. This implies that economic 
evaluation does not compete with or intrude upon clinical or epidemiological 
research. Rather the two forms of evaluation are complementary.

(Richardson et al. 1998)

All of the valuation techniques to be discussed in this section are designed to elicit 
‘utility weights’ or, simply, ‘utilities’, that refl ect an individual’s preferences for different 
health states. In health economics, utility weights are most commonly used to generate 
QALYs and DALYs for use in CUAs of health care interventions. They allow the 
different characteristics of health (such as symptoms or ability to do activities) to be 
valued on a single scale and compared. There are two broad ways of estimating values 
for health states: those estimated from patients using direct valuation methods, and 
those estimated indirectly using ‘off-the-shelf ’ values from the literature. We describe 
the different elicitation techniques for valuing health states a little later but fi rst let’s 
look at how QALYs and DALYs are constructed.

QALYs

By now you will be aware that QALYs are a health indicator which measures the 
amount of years of life lived, taking into consideration that some of those life years are 
lived in less than perfect health. An individual will have more QALYs the longer he or 
she lives and the better health he or she enjoys during those years. QALYs are there-
fore a measure of health gain, which is a ‘good’ of which an individual wishes to have as 
much as possible. Levels of health are described using a scale with anchor points of 
0 (death) and 1 (full health) and the principle of combining the quantity and quality of 
life years. The example below illustrates how the calculation is made.

Utility weights and QALYs
Let us assume that there are two treatments for an illness. Both treatments extend 
the life expectancy of an individual by 10 years. However, treatment A results in the 
individual surviving the years in full health (represented by a utility score of 1 on a 
cardinal scale* while death is shown by zero) compared to treatment B which results 
in the individual surviving the years in a state that only has a utility score of 0.5. 
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Treatment A has led to a gain in QALYs of 10 (10 × 1), twice that of treatment B 
which has led to a gain in QALYs of 5 (10 × 0.5).

Note that similar calculations are made under the DALY approach. Each state of 
health is assigned a disability weighting on a scale from 0 (perfect health) to 1 
(death). To calculate the burden of a certain disease, the disability weighting is 
multiplied by the number of years lived in that health state and is added to the 
number of years lost due to that disease.

* A cardinal scale is a specifi c form of an interval scale with ‘0’ refl ecting states of health 
equivalent to death and ‘1’ refl ecting perfect health. This means that an interval from 0.2 to 0.3 
has the same meaning to the individual as the interval from 0.7 to 0.8. (see page 176 of 
Drummond et al. 2005 for further explanation of cardinal scales).

Being able to measure differences in preferences in this way is fundamental to eco-
nomic evaluation (in particular CUA) which is, as we have already learned, a compara-
tive analysis. We are purely interested in differences between alternative interventions. 
Once the difference in preferences has been measured, these are combined with utility 
weights to calculate QALYs.

Discounting can also be important in the calculation of QALYs. In a CUA using 
QALYs, an analyst may decide to discount future life years (in full or compromised 
health), in a similar way to discounting costs, to incorporate the observation that most 
individuals prefer to experience good things sooner rather than years into the future. 
This means that a life year will be considered to be of a progressively lower value the 
further into the future this life year is experienced.

DALYs

DALYs were developed as part of the Global Burden of Diseases (GBD) study which was 
aimed at comparing disease burdens across all regions of the world (Murray and Lopez 
1996). DALYs are a measure of healthy time lost caused by diseases in an individual or a 
population. This indicator combines the life years lost due to premature death with years 
lived in a health state less than full health. An individual will suffer a larger burden of DALYs 
lost the shorter he or she lives and the worse health he or she experiences. DALYs are 
therefore a measure of the health gap between actual health and a defi ned ideal for health 
achievement. This gap is a ‘bad’ which an individual or population would strive to minimize. 
DALYs in the original GBD study were characterized by four explicit value choices:

1 Premature death defi ned relative to a model life table corresponding to the highest 
observed life expectancies globally.

2 An unequal age weighting applied with relatively higher values attached to the mid-
dle years of an individual’s life span, compared to early childhood and old age. The 
rationale for this is that because of the different social roles an individual plays dur-
ing life, it is particularly important to be healthy in the middle years with many 
dependants in the form of young children and older family members.

3 Discounting of future life years whether in full or compromised health using an 
annual discount rate of 3 per cent.

4 Disability weights attached to diseases refl ecting their severity using an inverted 
scale between 0 for full health and 1 for death. Disability weights were derived for 
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specifi c health problems, such as blindness or watery diarrhoea, from a group of 
international public health experts using the ‘person trade-off technique’ (you will 
read more about this technique later).

The value choices around disability and age weighting in the original DALY calcula-
tions have been the subject of much debate. Updates to the DALY calculations use 
equal age weights and are moving away from the expert panel approach for obtaining 
disability weights to one using a combination of community and expert-based assess-
ments (World Health Organization 2004; Harvard University et al. 2009). Analysts 
wishing to use DALYs and QALYs as part of a CUA should subject their estimates to 
sensitivity analysis. In the case of DALYs the value choices might be varied, for example: 
using life expectancies from an analyst’s own country rather than the standard life 
expectancies chosen for the DALY approach; equal rather than unequal age weights; 
and discount rates other than 3 per cent. In the case of QALYs, the assumptions 
underlying the calculations can also be varied.

Direct methods for valuing health states

Direct valuation can be a resource-intensive endeavour requiring the development of 
relevant health state descriptions and experienced interviewers. Direct valuation also 
requires high levels of respondent concentration and sound cognitive functioning 
(Rashidi et al. 2006). Participants in these types of valuation exercise have been mem-
bers of the general population, patients suffering from the diseases under study or 
health sector personnel. To assess an individual’s level of utility, they are asked to rank 
their preferences, making trade-offs between health states and alternatives (Sinnott 
et al. 2007).The standard gamble (SG), time trade-off (TTO), person trade-off and visual 
analogue scale (VAS) are direct methods widely used to estimate utility weights for 
economic evaluation.

Standard gamble

The SG method is a way of measuring preferences that is most consistent with 
conventional economic theory. It presents respondents with a choice between health 
outcomes involving uncertainty. A respondent is asked to imagine living in a compro-
mised health state for a number years, for example 30 years. This compromised 
health state is carefully described to the participant to enable him or her to picture 
living in this way. The participant is then presented with a treatment option which will 
restore a patient to full health with probability P or immediate death with probability 
1-P, as described in Figure 15.1. The probability of treatment success versus death is 
subsequently varied until the respondent is unable to say whether living in the compro-
mised health state or having a treatment with P chance of full health is the better 
option. This specifi c P is interpreted as the respondent’s valuation of the compromised 
health state. The more undesirable a health state is, the more willing a respondent is 
likely to accept a treatment option with a low chance of success. A key obstacle to 
utilizing the SG is that the concept of ‘probability’ is often diffi cult for respondents to 
understand. Despite this, the SG arguably mimics best the choices people face in ‘real’ 
clinical situations because it factors the uncertainty around events into respondents’ 
choices.
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Time trade-off

In the TTO technique, the respondent must indicate their preferred choice 
between two alternative health scenarios where alternative A is living in a specifi c 
compromised health state for X years followed by death and alternative B is living for 
a shorter amount of years, T, in full health followed by death (see Figure 15.2). The 
length of time, T, in full health is then varied until the respondent judges the two alter-
natives to be equally desirable. This particular duration, T, is then used to estimate 
this respondent’s valuation of the compromised health state as T/X. For example, if an 
individual deems living 30 years in a specifi c compromised health state as equal to living 
20 years in full health, the value of living one year in the compromised health state is 
20/30 = 0.67.

Figure 15.1  The standard gamble

Figure 15.2  The time trade-off
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Visual analogue scale

The VAS method utilizes a thermometer-type instrument such as that shown in 
Figure 15.3 to help respondents attach values to different health states. A number of 
different health states are described to respondents who are then asked to place 
these on the scale with mild health problems near the top of scale and severe 
health states near the bottom. Endpoints of the scale are typically framed as ‘best 
imaginable health state’ and ‘worst imaginable health state’ or ‘full health’ and 
‘death’. While the VAS has often been used for direct measurement of health states, 
it has some limitations. Many respondents have diffi culty assigning interval scale 
values to health states and tend instead to merely rank them. Moreover, the method 
does not give the respondent a choice between two alternatives and therefore 
does not refl ect the strength of preference necessary for economic evaluation. 
There is also a concern that rating scales are subject to measurement biases such as 
end-of-scale bias, where respondents tend to avoid the extremes (e.g. 0 or 100) 
(Sinnott et al. 2007).

Figure 15.3  The visual analogue scale

Person trade-off

A respondent exposed to this technique is asked to imagine that he or she is a 
decision-maker who has been allocated a budget which is only enough to offer one 
of two mutually exclusive health care interventions, each improving the health of a 
certain group of patients. The choice is therefore effectively between two groups of 
individuals. A specifi c version of this approach was used to elicit disability weights for 
DALYs in the GBD study, as mentioned earlier, and the example below is based on this 
(Murray 1996).

Intervention A will extend the lives of 1,000 healthy individuals for exactly one year, at 
which point they will all die. If you do not choose this intervention, they will all die today.

Or alternatively:

Intervention B will extend the lives of n (≤ 1,000) blind individuals for exactly one year. 
If you do not choose this intervention, they will all die today.

If a respondent is presented with the choice between intervention A and intervention B 
where there are 1,000 individuals in each group, the hypothesis is that most respondents 
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will opt for saving the 1,000 healthy individuals for an additional year. However, increas-
ing the number of blind individuals saved in intervention B will increase the desirability 
of this intervention as compared to intervention A. If for instance a respondent deems 
the two alternative interventions as equally worthy when the number of blind individuals 
is 1,700, then the value of living one year as blind is 1,000/1,700 = 0.59.

Indirect methods (i.e. ‘off the shelf ’ values)

The second method for valuing health states involves using pre-existing values. 
Respondents complete a multi-attribute health questionnaire for which each health 
state has a pre-assigned value or utility obtained from general population surveys (Gray 
et al. 2011). Exercises to obtain utility weights for QALYs are typically not aimed at 
specifi c diseases but rather health states as described using levels in a number of health 
dimensions. For example, the commonly used EuroQol-5D classifi cation system uses 
the dimensions mobility, self-care, usual activities, pain/discomfort and anxiety/
depression with three levels in each dimension to describe health states (a sample 
questionnaire is shown in Figure 15.4). For mobility, these levels are: I have no problems 
walking about, I have some problems walking about, I am confi ned to bed. Other 
assessment systems that are commonly used in valuing QALYs are the SF-36, 
developed in the USA, and WHOQOL, developed for use in low- and middle-income 
countries (Fox-Rushby and Cairns 2005).

Care must be taken when using these weights from the literature as the type of 
valuation method used (e.g. TTO, SG, etc.) has been shown to signifi cantly infl uence 
results and preferences for health states across population groups (Jansen et al. 2000; 
Drummond et al. 2005; Sinnott et al. 2007). Consequently, there is a focus on develop-
ing the QALY weights based on the values of either the general population or patients 
in the setting where an economic evaluation is intended. Signifi cant resources are 
required for capturing preferences in the general population involving a large number 
of participants. For instance, a total of 3,395 individuals from the UK participated in a 
TTO exercise to assign weights to 245 health states from the EuroQol classifi cation 
system (Dolan et al. 1996). Once obtained, utilities are typically combined with survival 
estimates and aggregated across individuals to generate QALYs or DALYs.

So far we have discussed key approaches to measuring health outcomes using non-
monetary values and explored two utility indices in detail. In the next section we 
examine why and how consequences are measured in terms of money.

Valuing changes in health and non-health consequences using monetary 
approaches

Health utility indices such as the QALY or DALY are useful for describing improve-
ments in health across different health interventions. However, they may not capture 
the full value of health interventions, particularly if there are outcomes that may not be 
strictly ‘health’ (e.g. productivity gains, convenience and information) or there is value 
to others (e.g. public good, externality). Fox-Rushby and Cairns (2005) identify a 
long list of additional benefi ts that might arise from health care interventions ranging 
from satisfaction with services through to changes in current and future access to 
care. These are benefi ts that might arise from health care interventions but are not 
measured using health indices.
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Figure 15.4  The EQ-5D-3L descriptive system
Source: Reproduced with kind permission of the EuroQoL Group

One way of capturing all such benefi ts is using the common unit of money. As we 
learned earlier, the monetary valuation of benefi t is required to conduct CBA and can 
be compared against costs for informing decisions of resource allocation across all 
sectors. CBA has been widely used in areas such as environmental, transport and agri-
cultural economics. In health economics the idea of putting a monetary value on human 
lives and quality of life has always been controversial.
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Key approaches for eliciting monetary values of health

There are a number of different methods used to value the benefi ts of health care 
interventions in monetary terms. Some of the key ones are discussed below.

The human capital approach

This approach attempts to quantify the loss of a person’s marginal productivity as a 
result of ill health – i.e. the marginal loss in economic output that results from a person 
not being able to work. The human capital approach has been used for many years and 
is based on the assumption that each individual contributes to a society’s productivity. 
The monetary value of lost productivity due to ill health is calculated by multiplying the 
duration of illness by the amount that person would be earning (i.e. the ‘market price’ 
of their labour) during that time if they were not ill. Now try the next activity that 
shows how the human capital approach can be used to value the benefi ts of health care.

Activity 15.3

A man used to be a coal miner, a physically demanding job for which he was paid $80 per 
day. Due to a respiratory illness he can no longer go down the mine and instead works in 
the post room, a less demanding job for which he only gets paid $40 per day. Assuming 
that for each job the working week is fi ve days and there are 45 working weeks in a year:

1  What is the annual indirect cost of illness?
2  What if the retired father of the miner became ill with the same illness? What would 

the indirect cost of illness be then?

Feedback

1  Annual earnings as a miner: $80 × 5 × 45 = $18,000
Annual earnings as a post room clerk: $40 × 5 × 45 = $9,000
Annual indirect cost of illness = $18,000 – $9,000 = $9,000

2  There is no straightforward answer here. You may have concluded that the indirect cost 
of illness was zero as the father was retired or you might have used the wage of a miner 
or a post room clerk as a ‘proxy’ for what the father could have earned had he been in 
productive labour. 

There are a number of problems with the human capital approach.

• It may not be equitable because higher-wage workers will be deemed to have a higher 
indirect benefi t than lower-wage earners. Also, the wage rates may themselves 
refl ect inequities such as discrimination by gender or race.

• There may be no labour market and therefore no ‘market price’ for many groups includ-
ing homemakers, the elderly and children. Some economists use proxies – an exam-
ple of this is using the wage of domestic workers as a proxy for the time of 
homemakers. There is also an ongoing debate as to whether leisure time should be 
valued the same as working time (Posnett and Jan 1996).

• Intangible costs are not included. Most cost of illness studies exclude intangible costs such 
as the psychological cost of pain and suffering, despite these being potentially signifi cant.

23312.indb   22823312.indb   228 22/08/2011   11:3022/08/2011   11:30



Identifying, measuring and valuing consequences 229

• The relationship between health status and productivity is complex and can be two-way. 
For example, someone who is unemployed or who is in a low-wage job will have 
fewer fi nancial means to obtain the same quality of health care as someone earning 
a higher wage.

The friction cost approach

As you read above, the human capital approach does not take into account the com-
plexities in the relationship between productivity and ill health. During production 
processes, everyone can be replaced in the short term. This implies that there may be 
no impact on productivity but increases in costs associated with replacing workers. The 
friction cost approach to measuring indirect costs has been used as an alternative to 
the human capital method and takes account of the fact that productivity losses from 
absences can be reduced in the short term by using excess capacity in the workforce 
and in the long term by replacing workers with unemployed persons or reallocating 
employees (Koopmanschap and van Ineveld 1992; Brouwer and Koopmanschap 2005).

Observed (or ‘revealed’) preferences

Observed preference studies examine the actual choices (i.e. preferences) that 
decision-makers or individuals express in real life. These are interpreted as revealing the 
relative value placed on different consequences and risks. An example of decision-
makers’ observed preferences is using the value of court awards in injury cases as a way 
of estimating the monetary value of that injury. An example of individuals observed 
preference is examining the amount paid for risk-reducing goods or services (e.g. bicycle 
helmets) and multiplying this by the change in risk (e.g. of severe head injury). Another 
example is the wage–risk approach where the difference in wages between jobs (e.g. 
miner and factory worker) is multiplied by the difference in risk of injury or death.

Each of these approaches has its problems. For example, using court awards as a way 
of estimating the monetary value of injury is problematic because the results will vary 
from situation to situation, and the amount awarded is not only a refl ection of the 
compensation for injury but other factors including the earning potential of the indi-
vidual and punishment of the defendant. Estimates of individual observed preference 
also suffer from the problem that individuals’ values cannot be assumed to be the same 
across different situations.

Stated preferences

An alternative approach for estimating indirect costs and benefi ts uses surveys to elicit 
the maximum amount individuals are willing to pay (WTP) to receive something or to 
avoid something. While less common, surveys may also measure willingness to accept 
(WTA), which is the minimum monetary amount necessary for an individual to forego 
some good, or to bear some harm. In health care, stated preference studies have been 
used to estimate the value of new interventions or services for which there may not 
be a market, in order to assess whether the cost of the proposed intervention justifi es 
the potential benefi t to society. They are also used to guide the level at which goods or 
services need to be subsidized – for example, socially marketed mosquito nets or 
antimalarials to prevent and treat malaria (Onwujekwe et al. 2002; Wiseman et al. 
2005) or government subsidized community insurance schemes (Mathiyazhagan 1998; 
Onwujekwe et al. 2009).
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Two of the main methods for eliciting stated preferences are contingent valuation 
(CV) and discrete choice experiments (DCEs). While it is beyond the scope of this 
book to look at these in much detail it is important to gain a basic understanding of 
these methods. DCEs involve asking individuals to state their preference over hypo-
thetical alternative scenarios. Each alternative is described by several attributes (e.g. 
convenience, quality of service). Price is treated as one of these attributes and there-
fore marginal WTP for an attribute can be derived. Contingent valuation seeks to 
describe a hypothetical market for a ‘good’. Respondents are then asked about the 
maximum value they are willing to pay ‘contingent’ on this hypothetical market (Ryan 
et al. 2008). Stated preference surveys must be carefully designed in order to ensure 
validity of the results (Smith 2007). In particular, it is important to be clear about the 
type and extent of uncertainty. In most situations there is some uncertainty about the 
consequences or outcomes of a programme or intervention.

A fi nal word of warning about eliciting monetary values of health. There is the 
potential for double-counting of benefi ts in cost-benefi t analysis. For example, a per-
son’s reduced ability to work due to asthma may be included in the calculation of the 
cost of illness using the human capital approach or an observed or stated preference 
technique. This can be included in the cost–benefi t calculation as a benefi t or as a cost-
offset deducted from the total costs (Drummond et al. 2005). Importantly, the effect on 
a person’s ability to work should only be considered once.

Now that you have a better understanding of the different monetary approaches, try 
Activity 15.4 which focuses on one of these, WTP.

Activity 15.4

Suppose you want to introduce a new water container to reduce morbidity from diar-
rhoea but fi nd it diffi cult to measure the benefi ts of the programme. Haddix et al. (1996) 
asked 100 households in a village about their willingness to pay to avoid diarrhoea. The 
villagers understood that the trade-off was between buying the container and coping 
with diarrhoea in the household. The results of the survey are shown in Table 15.1.

Table 15.1 Benefi ts of a new water container

Maximum WTP ($) No. of households Total ‘benefi t’ Cumulative % of 
households

25 5 125 5
20 10 200 15
15 50 750 65
10 15 150 80
5 15 75 95
0 5 0 100

1  Theoretically, what percentage of households would be willing to pay at least $10 for 
the water container?

2  If it was decided to supply the containers at $10 each, what would be i) the total cost 
to the village, ii) the total benefi t and iii) the net benefi t?

3 What factors might affect a villager’s willingness to pay?

23312.indb   23023312.indb   230 22/08/2011   11:3022/08/2011   11:30



Identifying, measuring and valuing consequences 231

Feedback

1  80 per cent of the households would be willing to pay at least $10 for the water 
container.

2  i)  The total cost to the village would be $10 × 80 households = $800
ii) The total benefi t = ($125 + $200 + $750 + $150) = $1,225
iii) The net benefi t = $1,225 – $800 = $425

3  A range of factors could infl uence their willingness to pay including the level of 
education, their understanding about the cause of diarrhoea and how much they 
perceive it to be a problem as well as their income. There are probably others that you 
thought of!

Willingness to pay studies are popular because they have a number of strengths:

• they can be applied to any situation and therefore can be used to elicit prefer-
ences for a theoretical intervention or service;

• they can be used to estimate directly any change in net social welfare – i.e. the 
benefi t to all of society, and not just the individual patient;

• the desired scenarios can be set up exactly as the analyst would like;
• money is the denominator and because it is tangible and has a universally 

accepted value it can be easily understood.

However, there are also a number of challenges:

• the technique is open to bias because respondents can fi nd the hypothetical situ-
ation diffi cult to understand;

• WTP tends to be positively related to the income of the respondent. It may be 
necessary to adjust WTP estimates to take account of income effects.

• the practical problems in conducting any survey (e.g. low response rate and 
deciding how much information to give);

• the people who respond may not be representative of the population as a whole 
(it is often the better educated who participate);

• the estimates are based on what people say they would do and not what they 
actually do;

• many people are unwilling or feel it is impossible to value lives; they frequently 
place an infi nite value on life when responding to surveys and if this is the case 
then all interventions which save lives will have infi nite benefi ts which will invar-
iably exceed their costs and will always be worthwhile.

Summary

In this chapter we have explored a wide range of both health and non-health 
outcomes that arise from health interventions. Particular attention was paid to utility 
measures such as DALYs and QALYs used in CUA, a form of cost-effectiveness 
analysis. We also revisited the role of CBA and the direct and indirect approaches used 
to value health outcomes in monetary terms, including the popular human capital 
approach.

23312.indb   23123312.indb   231 22/08/2011   11:3022/08/2011   11:30



232 Economic evaluation

References

Brouwer WBF and Koopmanschap MA (2005) The friction-cost method: replacement for nothing and 
leisure for free? Pharmacoeconomics 23(2):105–11.

Dolan P, Gudex C, Kind P and Williams A (1996) The time trade-off method: results from a general popula-
tion study. Health Economics 5(2):141–54.

Drummond MF, Sculpher MJ, O’Brien B and Torrance GW (2005) Methods for the economic evaluation of 
health care programmes (3rd edn). Oxford: Oxford Medical Publications.

Fox-Rushby J and Cairns J (2005) Economic evaluation. Maidenhead: Open University Press.
Gilson BS et al. (1975) The sickness impact profi le: development of an outcome measure of health care. 

American Journal of Public Health 65:1304–10.
Gray A, Clarke P, Wolstenholme JL and Wordsworth S (2011) Applied methods of cost-effectiveness analysis in 

health care. Oxford: Oxford University Press.
Haddix AC et al. (eds) (1996) Prevention effectiveness: a guide to decision analysis and economic evaluation. 

Oxford: Oxford University Press.
Harvard University, Institute For Health Metrics And Evaluation at the University of Washington, Johns 

Hopkins University, University of Queensland and World Health Organization (2009) Global burden 
of disease study operations manual, www.globalburden.org/GBD_Study_Operations_Manual_
Jan_20_2009.pdf.

Hunt SM, McEwen J and McKenna SP (1985) Measuring health stats: a new tool for clinicians and epidemi-
ologists. Journal of the Royal College of General Practitioners 35(273):185–8.

Jansen SJ et al. (2000) Unstable preferences: a shift in valuation or an effect of the elicitation procedure? 
Medical Decision Making 20(1):62–71.

Koopmanschap MA and van Ineveld BM (1992) Towards a new approach for estimating indirect costs of 
disease. Social Science and Medicine 34(9):1005–10.

Mathiyazhagan K (1998) Willingness to pay for rural health insurance through community participation in 
India. International Journal of Health Planning and Management 13(1):47–67.

Murray CJL (1996) Rethinking DALYs, in Murray CJL and Lopez AD (eds) The global burden of disease: a 
comprehensive assessment of mortality and disability from diseases, injuries and risk factors in 1990 and 
projected to 2020. Boston, MA: Harvard University Press.

Murray CJ and Lopez AD (1996) The global burden of disease: a comprehensive assessment of mortality and 
disability from diseases, injuries and risk factors in 1990 and projected to 2020. Boston, MA: Harvard 
University Press.

Onwujekwe O et al. (2002) Altruistic willingness to pay in community-based sales of insecticide-treated 
nets exists in Nigeria. Social Science and Medicine 54(4):519–27.

Onwujekwe O et al. (2009) Willingness to pay for community-based health insurance in Nigeria: do eco-
nomic status and place of residence matter? Health Policy and Planning 25(2):155–61.

Posnett J and Jan S (1996) Indirect costs: valuing unpaid inputs into health care. Health Economics 
5:13–23.

Rashidi AA, Anis AH and Marra CA (2006) Do visual analogue scale (VAS) derived standard gamble (SG) 
utilities agree with Health Utilities Index utilities? A comparison of patient and community prefer-
ences for health status in rheumatoid arthritis patients. Health and Quality of Life Outcomes 4:25.

Richardson J et al. (1998) The measurement and valuation of quality of life in economic evaluation. Centre 
for Health Program Evaluation working paper 97, ISSN 1325 0663.

Ryan M, Gerard K and Amaya-Amaya M (2008) Using discrete choice experiments to value health and health 
care. The Netherlands: Springer.

Sinnott PL, Joyce VR and Barnett PG (2007) Preference measurement in economic analysis: guidebook. Menlo 
Park, CA: Health Economics Resource Center, http://www.herc.research.va.gov/fi les/BOOK_419.pdf.

Smith RD (2007) Contingent valuation in health care: does it matter how the ‘good’ is described? Health 
Economics 17(5):607–17.

23312.indb   23223312.indb   232 22/08/2011   11:3022/08/2011   11:30



Identifying, measuring and valuing consequences 233

Wiseman V et al. (2005) Differences in willingness to pay for amodiaquine+artesunate,amodiaquine+ 
sulfadoxine-pyrimathamine, artemether-lumefantrine or monotherapy: experiences from Tanzania. 
Bulletin of the World Health Organization 83(11): 845–52.

World Health Organization (2004) World health report 2004, http://www.who.int/whr/2004/en/report04_
en.pdf.

Further reading

Dolan P (2000) The measurement of health-related quality of life for use in resource allocation decisions 
in health care, in Culyer AJ and Newhouse JP (eds) Handbook of health economics. Amsterdam: 
Elsevier: 1723–60.

Drummond MF, Sculpher MJ, O’Brien B and Torrance GW (2005) Methods for the economic evaluation of 
health care programmes (3rd edn). Oxford: Oxford Medical Publications, Chapters 5–7.

Fox-Rushby J and Cairns J (2005) Economic evaluation. Maidenhead: Open University Press, Chapters 8–12.
Gold MR, Stevenson D and Fryback DG (2002) HALYS and QALYS and DALYS, oh my: similarities and 

differences in summary measures of population health. Annual Review of Public Health 23:115–34.
World Health Organization (2008) Global burden of disease: 2004 update, www.who.int/healthinfo/global_

burden_disease/2004_report_update/en/index.html.

23312.indb   23323312.indb   233 22/08/2011   11:3022/08/2011   11:30



16

Overview

You have been given frameworks to use when comparing costs and consequences of 
interventions, and you have learned how to calculate these costs and consequences. 
This chapter will enable you to describe the process of allocating resources using dif-
ferent types of economic evaluation, and discuss the uses of economic evidence in 
policy, including the factors infl uencing the uptake of economic evaluation evidence. It 
will also help you develop an awareness of the critical assumptions made in an 
economic evaluation.

Learning objectives

After working through this chapter, you will be able to:

• describe the process of allocating resources using different types of economic 
evaluation

• understand the uses of economic evidence in policy
• discuss areas of application of economic evaluation
• display an awareness of the critical assumptions made in an economic evaluation
• discuss the factors infl uencing the uptake of economic evaluation evidence

Key terms

Average cost-effectiveness ratio (ACER). Ratio of the difference in cost to 
the difference in effect of a single intervention against its baseline option (e.g. no 
programme or current practice).

Benefi t–cost ratio (BCR). Ratio of total monetized benefi ts divided by total costs. 
An indicator used in cost–benefi t analysis (CBA).

Incremental cost-effectiveness ratio (ICER). Ratio of the difference in costs 
between two alternative programmes to the difference in effectiveness between the 
same two programmes.

Marginal cost-effectiveness ratio (MCER). Ratio of the difference in cost and 
effect resulting from the expansion or contraction of a programme.

Net present value (NPV). Total monetized benefi ts minus costs. An indicator used 
in CBA.

Economic evaluation and 
decision-making
Damian Walker
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Evidence-based practice

Limited health care budgets have emphasized the need to use resources effectively and 
effi ciently. In order to achieve this there has been a growing interest in implementing 
evidence-based policy decisions. Consequently, in recent years economic evaluation has 
acquired greater prominence among decision-makers, who need to know which inter-
ventions represent ‘value for money’. You will recall from the preceding chapters that 
economic evaluation can help provide the necessary information by comparing the value 
of the costs and benefi ts from competing interventions. Exactly how decision-makers then 
use this information to allocate scarce health care resources is the focus of this chapter.

The process of allocating scarce health care resources using 
cost–benefi t analysis

Having assessed the costs (Chapter 14) and consequences (Chapter 15), the next step 
in an economic evaluation is to bring together these results in a simple and under-
standable form for the audience, to provide an overall indication of value for money in 
a way that will inform decision-making.

You will recall from Chapter 13 that two summary measures typically used in cost–
benefi t analysis (CBA) are:

• net present value (NPV);
• benefi t–cost ratio (BCR).

Let’s now look at these in a bit more detail. NPV is calculated by summing the mone-
tized benefi ts and then subtracting all of the costs, with discounting applied to both 
benefi ts and costs as appropriate. The formula for the NPV is:

where:

r = discount rate
t = year
n = analytic horizon (in years)

The BCR represents the ratio of total benefi ts over total costs, both discounted as 
appropriate. The formula for calculating the BCR is:

where:

PVbenefi ts = present value of benefi ts
PVcosts = present value of costs

A CBA will yield a positive NPV if the benefi ts exceed the costs. Implementing such a 
programme will generate a net benefi t to society. An equivalent condition is that the 
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ratio of the present value of the benefi ts to the present value of the costs must be 
greater than one. However, if there are two or more mutually exclusive interventions 
that have positive NPV then there has to be further analysis. From the set of mutually 
exclusive interventions the one that should be selected is that with the highest NPV or 
highest BCR ratio.

Activity 16.1

Table 16.1 is a summary of a CBA study for two competing interventions, A and B.

Table 16.1  Costs and benefi ts

Project A B

Costs (£ million)  2 4.7

Benefi ts (£ million) 10.2 15.5

Assuming that all costs and benefi ts are present values, and were computed for the 
same time period:

1  Compute the BCRs for each project.
2  How would you interpret the results to the policy-maker, using layman’s language?
3  Based solely on the results from the preceding question, which project would you 

recommend?
4  Compute the NPV for each project.
5  Interpret the results of the answers to the previous question.
6  Based on those results, what would be your recommendation?
7  Do these results change your previous recommendation? Why or why not?

Feedback

1  BCRA = 10.2/2 = 5.1:1
BCRB = 15.5/4.7 = 3.3:1

2  £1 spent on Project A returns £5.1.
£1 spent on Project B returns £3.3.

3  Project A has a higher return per pound spent so we would recommend it over 
Project B.

4  NPVA = 10.2 – 2 = £8.2
NPVB = 15.5 – 4.7 = £10.8

5  Project A gives us a net benefi t worth £8.2 million. Project B gives us a net benefi t 
worth £10.8 million

6  Society gains more from Project B than from Project A. Therefore we would recom-
mend Project B.

7  Yes. However, other relevant factors need to be taken into consideration:
• Project B has more than twice the capital outlay of Project A.
• Society might not be able to implement Project B because of limited 

resources.
• Political or societal support might also play a part.
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The process of allocating scarce health care resources using cost-effectiveness and 
cost–utility analysis

There is considerable antipathy in the general public to the idea of placing a monetary 
value on human life. Therefore, in health care decision-making, cost-effectiveness analysis 
(CEA) and cost–utility analysis (CUA) are more common evaluative frameworks. In 
CEA/CUA, the next step is to bring together the costs and effects, in the form of a ratio, 
to provide an overall indication of cost-effectiveness in a way that will inform decision-
making. Depending on the study question and comparison undertaken, there are three 
types of cost-effectiveness ration. You have already learnt a little about two of these.

1 Average cost-effectiveness ratio (ACER): an ACER deals with a single intervention and 
evaluates that intervention against its baseline option (e.g. no programme or current 
practice. We saw in Chapter 13 that it is calculated by dividing the total cost of 
the intervention (C) by the total number of health outcomes prevented by the 
intervention (E).

ACER =
 Total CostsIntervention A

 Total EffectsIntervention A

2 Marginal cost-effectiveness ratio (MCER): the MCER assesses the specifi c changes in cost 
and effect when a programme is expanded or contracted (e.g. the additional costs and 
effects of vaccinating an additional child). In practice it is rare for output to change by 
one unit, so the marginal CER of a particular programme is often approximated by 
dividing the additional costs associated with a larger change in production than one 
unit, by the change in production. An example might be the cost of extending the same 
vaccination service to another village and dividing this by the additional number of 
vaccinations in order to approximate the marginal cost per additional child vaccinated.

 
MCER =

  Total CostsIntervention A+1 – Total CostsIntervention A

 Total EffectsIntervention A+1 – Total EffectsIntervention A

3 Incremental cost-effectiveness ratio (ICER): an ICER compares the differences between 
the costs and health outcomes of two alternative interventions that compete for 
the same resources, and is generally described as the additional cost per additional 
health outcome. You will recall from Chapter 13 that the ICER numerator includes 
the differences in programme costs. This can also include the averted disease costs 
and averted productivity losses depending on the choice of perspective. Similarly, 
the ICER denominator is the difference in health outcomes.

 
ICER =

    Total CostsIntervention A – Total CostsIntervention B

 Total EffectsIntervention A  – Total EffectsIntervention B

It should be noted that the terms MCER and ICER are often used interchangeably in 
the literature. And while many believe that an ACER provides no useful information for 
decision-makers, the World Health Organization (WHO) has argued for their use as 
part of ‘generalized cost-effectiveness analysis’ (Murray et al. 2000; Hutubessy et al. 
2002). Generalized CEAs require the evaluation of a set of interventions with respect 
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to the counterfactual of the null set of the related interventions – i.e. the natural history 
of disease. Thus data on the relative average cost-effectiveness of interventions, which do 
not pertain to any specifi c decision-maker, can be a useful reference point for evaluating 
the directions for enhancing allocative effi ciency in a variety of settings. WHO’s frame-
work does not preclude the analysis of incremental (or marginal) cost-effectiveness; 
rather it allows the identifi cation of current (via the use of ACERs) allocative ineffi cien-
cies as well as opportunities presented by new interventions (via the use of ICERs).

Activity 16.2

1  Calculate the MCER for expanding the programme:
• Total costA = £5,000
• Total costAx = £10,000
• Total outcomesA = 3
• Total outcomesAx = 5

where subscripts:
• A refers to the original programme and
• Ax refers to the expanded programme.

2  Calculate the ICER for two alternative programmes, A and B, competing for 
resources, given:
• Total costA = £5,000
• Total costB = £26,000
• Total outcomesA = 3
• Total outcomesB = 10

where a programme outcome is the number of disease cases attributable to the 
programme for the same-sized patient population.

Feedback

1  The MCER is the ratio of the differences in total costs and total outcomes between 
the initial programme level and expansion level.
MCER = (£10,000 – £5,000) / (5–3)
MCER = £5,000 / 2
MCER = £2,500 per outcome

2  The ICER is the ratio of the differences in total costs and total outcomes between 
the two programmes.
ICER = (£26,000 – £5,000) / (10 – 3) ICER = £21,000 / 7
ICER = £3,000 per disease case prevented

Comparing interventions

When the choice is between a new intervention and the status quo, the analyst should 
begin by applying the principle of dominance (sometimes called ‘strong’ dominance). 
Dominance favours a strategy that is both more effective and less costly. Either the new 
intervention or the status quo may be preferred using this principle.

When one of these is both more effective and more costly, the decision-maker must 
decide if the greater effectiveness justifi es the cost of achieving it. This is done by cal-
culating a cost-effectiveness ratio.
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In studies that compare multiple mutually exclusive interventions – i.e. if somebody 
receives one of the interventions they cannot receive the other – an additional domi-
nance principle should be applied. The analyst should fi rst apply the principle of 
strong dominance; any of the competing interventions is ruled out if another 
intervention is both more effective and less costly or vice versa. The analyst should 
then apply the principle of extended dominance (sometimes called ‘weak dominance’). 
The list of interventions, trimmed of strongly dominated alternatives, is ordered by 
effectiveness. Each intervention is compared to the next most effective alternative 
by calculating the ICER. Extended dominance rules out any intervention that has an 
ICER that is greater than that of a more effective intervention. The decision-maker 
prefers the more effective intervention with a lower ICER. By approving the more 
effective interventions, quality adjusted life years (QALYs) gained or disability adjusted 
life years (DALYs) averted, for example, can be purchased more effi ciently. Note that 
dominance principles can be also applied by ranking interventions in the order of 
their cost; the same fi nding will result. Dominance principles can be applied when 
outcomes are measured in units other than QALYS or DALYs. It is important to note 
that while this approach is technically correct, other criteria shape policies in addition 
to effi ciency.

Comparing the costs and effects of multiple, mutually exclusive 
interventions
Assume there fi ve interventions (A–E) available in addition to the standard of care. 
The average cost and QALYs per patient are shown in Table 16.2.
Table 16.2 Average cost and QALYs in a hypothetical comparison of interventions

Intervention £ per patient QALYs per patient
Standard care 50 1.0
A 120 1
B 100 2.0
C 250 3.0
D 350 4.0
E 550 5.0

We can exclude intervention A as it is strongly dominated by intervention B, i.e. 
intervention B is both cheaper and more effective. Removing intervention A from 
the table, each intervention is now compared to the next most effective alternative 
by calculating the ICER. This results in Table 16.3.

Table 16.3 Hypothetical comparison of costs and effects of interventions 
(continued)

Intervention £ per patient QALYs per patient ICER (£)
Standard care 50 1.0 –
B 100 2.0 50
C 250 3.0 150
D 350 4.0 100
E 550 5.0 200
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We can exclude intervention C as it is weakly dominated by interventions B and 
D. For example, if 100 patients were given intervention C it would cost £25,000 and 
300 units of effect would be gained. However, 300 units (50 × 2 + 50 × 4) can be 
gained at a cost of £22,500 (50 × £100 + 50 × £350) if 50 patients are given inter-
vention B and 50 patients are given D. Or alternatively, 320 units (40 × 2 + 60 × 4) 
can be gained at a cost of £25,000 (40 × £100 + 60 × £350) if 40 patients are given 
intervention B and 60 patients are given D. Weak or extended dominance requires 
two strong assumptions: 1) that treatments are perfectly divisible; and 2) that 
there are constant returns to scale. In other words, it has to be possible to deliver 
alternatives B and D to smaller numbers of patients without any change in 
cost-effectiveness. The fi nal results are shown in Table 16.4.

Table 16.4  Final results of the hypothetical cost-effectiveness analysis

Intervention £ per patient QALYs per patient ICER (£)

Standard care  50 1.0  –

B 100 2.0  50

D 350 4.0 125

E 550 5.0 200

Interpreting cost-effectiveness data: the cost-effectiveness plane

The incremental cost-effectiveness ratio represents a measure of how effi ciently the 
proposed intervention can produce an additional unit of effect (e.g. DALY averted or 
QALY gained). By using this standard method, the cost-effectiveness of alternative 
interventions can be compared, helping policy-makers decide which they should 
adopt. The goal of the decision-maker is to adopt all health interventions that 
represent effi cient ways of averting morbidity and/or mortality or, conversely, of 
gaining health.

The incremental cost and incremental effect can be represented visually using the 
incremental cost-effectiveness plane. The horizontal axis divides the plane according to 
incremental effect (positive above, negative below) and the vertical axis divides the 
plane according to incremental cost (positive to the right, negative to the left). This 
divides the incremental cost-effectiveness plane into four quadrants through the origin 
(see Figure 16.1).

Each quadrant has a different implication for the decision. If the ICER falls in the 
south-east quadrant, with negative costs and positive effects, the new intervention 
dominates and is always considered cost-effective. If the ICER fell in the north-west 
quadrant, with positive costs and negative effects, the new intervention is dominated 
and is never considered cost-effective. If the ICER fell in the north-east quadrant, with 
positive costs and positive effects, or the south-west quadrant, with negative costs and 
negative effects, trade-offs between costs and effects would need to be considered. 
These two quadrants represent the situation where the new intervention may be cost-
effective compared to current practice, depending upon the value at which the ICER is 
considered good value for money.

In order to decide if an intervention offers ‘good’ value for money, the ICER must be 
compared to a specifi ed monetary threshold. This threshold represents the maximum 
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amount that the decision-maker is willing to pay for health effects. The intervention is 
deemed cost-effective if the ICER falls below this threshold and not cost-effective 
otherwise. For example, if a decision-maker is willing to pay an additional £50,000 for 
a year of life, the intervention is considered cost-effective if the ICER is below £50,000 
per life year gained. In situations where a threshold is not stated explicitly, the act of 
decision-making implies a value for the threshold. Based on the recommendation of 
the Commission on Macroeconomics and Health (World Health Organization 2001), 
WHO classifi es interventions as ‘highly cost-effective’ for a given country if results 
show that they avert a DALY for less than the per capita national gross domestic prod-
uct. Several countries have their own thresholds. For example, $50,000 per QALY 
gained (1982 US$) is commonly used as the threshold in the USA (Hirth et al. 2000). 
Likewise, in Canada the range of values proposed is CAN$20,000–120,000 (1990 
CAN$) (Laupacis et al. 1992). In the UK, £20,000–30,000/QALY is commonly used in 
economic evaluation as the ceiling ratio. These thresholds all apply to decision-making 
at the national level; however, decisions may be made at the international, sub-national 
or individual hospital levels and decision-makers may wish to defi ne thresholds 
according to their own contexts.

Figure 16.1  The cost-effectiveness plane

Note that the CER is usually presented as a range. The range is generated from the 
sensitivity analysis and refl ects the uncertainty underlying the assumptions made in the 
estimation of both costs and outcomes.

Applications of economic evaluation nationally and internationally

In recent years it has become fashionable to make comparisons (in ‘league tables’ 
or rankings) between health care interventions in terms of their relative cost-
effectiveness, in cost per life year, cost per QALY gained or cost per DALY. However, 
league tables frequently compare ICERs from studies that have computed these ratios 
using different methods and assumptions including choice of comparator, choice of 
discount rate, time horizon and population sub-group (Gerard and Mooney 1993). 
The methodological differences among studies may infl uence the ranking of the studies 
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and therefore decisions made using a league table may not always refl ect differences in 
the relative value for money of interventions. However, there have been attempts to 
gain greater consistency in economic evaluation methodology. In addition, league tables 
generally do not include measures of the uncertainty of the cost-effectiveness esti-
mates. In spite of these issues, economic evaluation has been used to ration health 
services by infl uencing the design of a variety of essential packages of care in developed 
and developing countries as the following examples show.

The World Bank’s 1993 World Development Report (WDR)

In 1993 the World Development Report (WDR) (World Bank 1993) presented a global 
priority-setting exercise which led to recommendations about essential public health 
and clinical services packages for low- and middle-income countries. The WDR used 
DALYs to measure the burden of various diseases, and advocated a minimum (or 
‘essential health’) package of public health interventions and clinical services that 
should be fi nanced by public resources. A ‘good buy’ was deemed to be one which is 
both cost-effective and addresses a large burden of disease. Table 16.5 presents the 

Table 16.5  Cost-effectiveness of the health interventions (and clusters of interventions) included in the 
minimum package of health services in low-income countries

Country group and component of package Cost per DALY ($)

Public health

 EPI Plus 12–17

 School health programme 20–25

 Other public health programmes (including family planning, health and nutrition 
 information)a

b

 Tobacco and alcohol control programme 35–55

 AIDS prevention programmec 3–5

Clinical services

 Short-course chemotherapy for tuberculosis 3–5

 Management of the sick child 30–50

 Prenatal and delivery care 30–50

 Family planning 20–30

 Treatment of STDs 1–3

 Limited care 200–300

Note: cost per DALY is rounded to the nearest $

a.   Includes information, communication and education on selected risk factors and health behaviours, plus vector 
control, disease surveillance and monitoring.

b.   The health benefi ts from information and communication and from disease surveillance are counted in the other 
public and clinical services in the health package. The health benefi ts from vector control are unknown 
consumption; if such prevalence were to rise, the potential benefi ts would be larger.

c.   Excludes treatment of STDs, which are in the clinical services package.

Source: Adapted from (World Bank 1993)
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essential package of public health interventions developed for the WDR. From high-
income countries there are only a few such examples. A scheme that attracted consid-
erable interest and debate was the ‘Oregon Plan’.

The Oregon experience

In 1989 the US state of Oregon launched an initiative to ration treatment under the 
Medicaid scheme. The aim was, under a fi xed budget, to provide the most effi cient 
services to the largest number of people, rather than providing less effi cient services 
to all. The approach developed a league table which ranks health care interventions in 
terms of their gains in health-related quality of life. Since 1989 several lists have been 
developed allowing some fl exibility for change and improvement of methodology. For 
example, in the version that was implemented in 1994, 565 treatments were listed and 
only these treatments were reimbursed by Medicaid. Notably, the public has been 
involved in this process and preferences and values of community committees were 
incorporated into the complex process of ranking of treatment outcomes (Ganiats and 
Kaplan 1996).

During public discussions the approach was criticized for a variety of methodologi-
cal, ethical and political reasons:

1  Is it justifi ed to use preferences of non-Medicaid recipients to prioritize services 
for the poor?

2  Are the methods used to attach utility weights reliable? Different methods yielded 
different weights.

3  As recipients of Medicaid are mainly the poor and among them women and children, 
does the rationing discriminate against those who are most vulnerable and need 
care most?

4  Do politicians have a mandate to ration health services, before other sectors of 
expenditure such as defence or space exploration come under similar close 
scrutiny?

Proponents of the scheme have argued that rationing occurs in all health care systems, 
though mostly invisible and implicit, whereas attempts such as the Oregon Plan make 
rationing explicit and visible. They also emphasize that the Plan had increased access to 
care for many recipients. As the debate demonstrated, economic evaluation for 
priority-setting involves complex political and ethical issues and is not merely a techni-
cal exercise.

NICE – the National Institute for Health and Clinical Excellence

The National Institute for Health and Clinical Excellence or NICE is a special health 
authority of the NHS in England and Wales. Given that the NHS has a limited budget 
NICE attempts to assess the cost-effectiveness of potential expenditures to establish 
whether or not they represent ‘better value’ for money than treatments that would be 
neglected if the expenditure took place. NICE uses the QALY to measure the health 
benefi ts delivered by a given treatment regime. Theoretically it might be possible to 
draw up a table of all possible treatments sorted by increasing the cost per QALY 
gained. Those treatments with lowest cost per QALY gained would appear at the top 
of the table and deliver the most benefi t per pound spent and would be the easiest to 
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justify funding for. Those where the delivered benefi t is low and the cost is high would 
appear at the bottom of the list. Decision-makers would, theoretically, work down the 
table, adopting services that are the most cost-effective. The point at which the NHS 
budget is exhausted would reveal the cost-effectiveness threshold. In practice this 
exercise is not performed, but a threshold has been used by NICE for many years in 
its assessments to determine which treatments the NHS should and should not fund 
– £20,000–30,000 per QALY gained, although, in practice, the threshold for rejecting 
technologies has been found to be in the range of £35,000 to £48,000 (Devlin and 
Parkin 2004).

The Copenhagen Consensus

A fi nal example is the Copenhagen Consensus, which attempts inter-sectoral priority-
setting and thus needs to use CBA. The goal of the Copenhagen Consensus project is 
to use CBA to set priorities among a series of proposals for confronting 10 great 
global challenges. These challenges, selected from a wider set of issues identifi ed by the 
United Nations, are: civil confl icts; climate change; communicable diseases; education; 
fi nancial stability; governance; hunger and malnutrition; migration; trade reform; and 
water and sanitation. A panel of economic experts was invited to consider these issues. 
The panel was asked to address the 10 challenge areas and to answer the question, 
‘What would be the best ways of advancing global welfare, and particularly the welfare 
of developing countries, supposing that an additional £50 billion of resources were at 
governments’ disposal?’ The 2004 meeting found that combating HIV/AIDS had a very 
high rate of return and should be at the top of the world’s priority list. About 28 million 
cases could be prevented by 2010. The cost would be £27 billion, with benefi ts almost 
40 times as high. See www.copenhagenconsensus.com for further details.

Activity 16.3

In your view, how could the use of economic evaluations in your setting be 
encouraged?

Feedback

You might wish to consider both the demand and supply of economic evidence. For 
example, with respect to the former, decision-makers could be encouraged to acknowl-
edge the importance of considering the economic consequences of their decisions. 
And with respect to the latter, are there enough health economists and others with 
relevant training and expertise so that decision-makers can trust the results of studies 
that are performed?

Some perceived advantages and disadvantages of economic evaluation

As a decision-making tool that helps allocate scarce resources to programmes that 
maximize societal economic benefi t, CBA compels analysts to study the full economic 
impact of all potential outcomes of an intervention. Expressing the results of this com-
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prehensive analysis in purely monetary terms makes it possible to compare different 
programmes having different health outcomes, or health programmes to non-health 
programmes. Furthermore, the identifi cation of all resource requirements (costs) and 
benefi ts of an intervention or programme allows analysts to examine its distributional 
aspects (e.g. who will receive these benefi ts and who will bear the costs). The major 
limitation of CBA is the empirical diffi culty associated with assigning monetary values 
to benefi ts (e.g. extended human life, improved health and reduced health risks). 
Besides the complexity of various methods designed to value these benefi ts, analysts 
usually confront controversy over the appropriateness of attaching a certain monetary 
value to human life. 

Measuring the cost per unit of health outcome in CEA/CUA circumvents the need to 
make an explicit valuation of human life. Nevertheless, when decisions are to be made 
as to whether to implement a life-saving intervention based on its cost-effectiveness 
measure, policy-makers must make the implicit decision as to whether the investment 
is worth the lives it will save. CBA makes this consideration explicit. Finally, as in any 
other study, the results of an economic evaluation are only as good as the assumptions 
and valuations on which they are based. Understanding the implications of analysis 
assumptions and methods is essential for a correct interpretation of results.

Activity 16.4

Answer true or false to the following questions:

1  CEA is used widely in public health to evaluate alternative programmes or policies 
to gain the maximal health outcome for a given level of resources.

2  A CEA would be useful for an organization to determine the return on investment 
from a health programme.

3  For a CEA to be useful in comparing two different programmes, common health 
outcomes must be employed.

4  The results of a CEA evaluating a vaccination programme designed to reduce infant 
mortality in a developing country could be used by a programme manager in the UK 
for evidence of the programme’s cost-effectiveness.

Feedback

1  True.
2  False. A CBA measures health outcomes in monetary terms and should be used to 

determine the return on investment for a particular health programme.
3  True.
4  False. The risk factors and exposures of vaccine-preventable diseases among children 

in the developing world are different than those experienced by children in developed 
nations, which would result in dissimilar outcomes that should not be compared.

Ten questions to ask of any study – the Drummond checklist

As a decision-maker in the health sector, you may fi nd yourself in the position of 
receiving an economic evaluation on the basis of which you may be expected to take 
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some action. The following questions were drawn up by Drummond and Stoddart in a 
1985 article, and they have stood the test of time. These questions provide a frame-
work for assessing the results of any economic evaluation (see Drummond et al. 2005).

1 Was a well-defi ned question posed in answerable form?
a) Did the study examine both costs and effects of the service(s) or programme(s)?
b) Did the study involve a comparison of alternatives?
c) Was a viewpoint for the analysis stated or was the study placed in a particular 

decision-making context?
2 Was a comprehensive description of the competing alternatives given?

a) Were any important alternatives omitted?
b) Was (should) a ‘do-nothing’ alternative (have been) considered?

3 Was there evidence that the programmes’ effectiveness had been established? Was 
this done through a randomized, controlled clinical trial? If not, how strong was the 
evidence of effectiveness?

4 Were all important and relevant costs and consequences for each alternative 
identifi ed?
a) Was the range wide enough for the research question at hand?
b) Did it cover all relevant viewpoints (e.g. those of the community or society, 

patients and third-party payers)?
c) Were capital costs as well as operating costs included?

5 Were costs and consequences measured accurately in appropriate physical units 
(e.g. hours of nursing time, number of physician visits, days lost from work or years 
of life gained) prior to valuation?
a) Were any identifi ed items omitted from measurement? If so, does this mean that 

they carried no weight in the subsequent analysis?
b) Were there any special circumstances (e.g. joint use of resources) that made 

measurement diffi cult? Were these circumstances handled appropriately?
6 Were costs and consequences valued credibly?

a) Were the sources of all values (e.g. market values, patient or client preferences 
and views, policy-makers’ views and health care professionals’ judgements) clearly 
identifi ed?

b) Were market values used for changes involving resources gained or used?
c) When market values were absent (e.g. when volunteers were used) or did not 

refl ect actual values (e.g. clinic space was donated at a reduced rate) were adjust-
ments made to approximate market values?

d) Was the valuation of consequences appropriate for the question posed (i.e. was 
the appropriate type, or types, of analysis – cost-effectiveness, cost–benefi t or 
cost–utility – selected)?

7 Were costs and consequences adjusted for differential timing?
a) Were costs and consequences that occurred in the future ‘discounted’ to their 

present values?
b) Was any justifi cation given for the discount rate used?

8 Was an incremental analysis of costs and consequences of alternatives 
performed?  Were the additional (incremental) costs generated by the use of one 
alternative over another compared with the additional effects, benefi ts or utilities 
generated?

9 Was a sensitivity analysis performed?
a) Was justifi cation provided for the ranges of values (for key parameters) used in 

the sensitivity analysis?
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b) Were the study results sensitive to changes in the values (within the assumed 
range)?

10 Did the presentation and discussion of the results of the study include all issues of 
concern to users?
a) Were the conclusions of the analysis based on some overall index or ratio of 

costs to consequences (e.g. CER)? If so, was the index interpreted intelligently or 
in a mechanistic fashion?

b) Were the results compared with those of other studies that had investigated the 
same questions?

c) Did the study discuss the generalizability of the results to other settings and 
patient/clinic groups?

d) Did the study allude to, or take account of, other important factors in the choice 
or decision under consideration (e.g. distribution of costs and consequences or 
relevant ethical issues)?

e) Did the study discuss issues of implementation, such as the feasibility of 
adopting the ‘preferred’ programme, given existing fi nancial or other constraints, 
and whether any freed resources could be used for other worthwhile 
programmes?

Other criteria to consider when making decisions

While the emphasis of this chapter is on value for money – that is, whether a health 
policy should be adopted and not who pays for it – if the object is to decide how to 
spend public funds, economic evaluation is only one of at least nine criteria relevant for 
priority-setting in health. Cost alone matters, as do the capacities of potential benefi ci-
aries to pay for an intervention. The other criteria that may affect priorities include 
horizontal equity and vertical equity (discussed in Chapter 17); adequacy of demand; 
and public attitudes and wants. Two criteria, whether an intervention is a public good 
and whether it yields substantial externalities, are classic justifi cations for public inter-
vention, because private markets could not supply them effi ciently, just as in other 
sectors.

Poverty and risk of impoverishment from ill health may also infl uence priorities; so 
do the budgets available, and the decisions of how much to make available for buying 
interventions. Finally, the effectiveness of an intervention and, therefore, the degree 
to which it deserves priority, depend on how far it is culturally appropriate or accept-
able for the population it is intended to benefi t. Identical interventions, technically 
speaking, may lead to different degrees of use or compliance in different population 
groups, and information and incentives may be needed to achieve the full potential 
outcomes.

Summary

In this chapter you have looked at the process of combining costs and outcomes using 
different types of economic evaluation. You have also read about issues arising from 
the use of economic evaluation in priority-setting of health services at different levels 
(local and global) and different income levels (low- and high-income settings). You also 
looked at some of the pros and cons of economics evaluation. Before fi nishing we 
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reviewed some of the other criteria, in addition to cost-effectiveness, that are often 
used when health care decisions are made.
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