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Preface

This textbook on the economics of health care is founded upon the lecture course which the authors have given for a number of years at the University of Aberdeen. As Kuhn (1962, p. 1) has stated in the introduction to a book with a somewhat different intention, the aim of all textbooks is ‘persuasive and pedagogic; a concept of science drawn from them is no more likely to fit the enterprise that produced them than an image of a national culture drawn from a tourist brochure or a language text’. In the difficult transformation from a series of lectures into a text we hope we remain persuasive in our argument that the action of choice over consumption patterns in the health care sector is modified to a sufficient degree that it warrants explicit attention.

As a pedagogic aid the book was written primarily as an introduction to health care economics for undergraduate and postgraduate economics students. However, we have attempted to structure the text in such a manner that a motivated reader interested in the topic will also gain an understanding of some of the more specialist literature. To this end we have started with the more approachable (and to some degree more practical) subject matter and built up to the more complex literature. Although the text is not presented in sections it is none the less true that the first three chapters may be considered as an introduction to the subject; chapters 4 to 6 cover economic evaluation in the health care sector; chapters 7 to 9 examine the literature on the demand for health care; chapters 10 to 12 consider supply issues. The non-economist should be able to cover and experience a positive rate of return on chapters 1 to 6 and 12, even if this requires a little perseverance.

Overall responsibility for the text was taken by Ali McGuire. However, we have collaborated closely in reading, redrafting and criticising each other’s material during the entire period of writing. Therefore responsibility for the final product is shared equally.

We have amassed a number of debts in writing this book. Our first acknowledgment must go to Roy Weir who has given tremendous support (as well as showing great restraint on occasion) to the economists who have ‘occupied’ his Department of Community Medicine for some time now.

A number of friends and colleagues read and commented on various drafts of the text or parts thereof. In particular we wish to thank John Cairns and David Pearce, who provided very helpful advice and criticism. In addition our thanks go to our colleagues in the Health Economics Research Unit who performed a similar task, especially Brian Yule, Linda Oldroyd and Anne Ludbrook, and to the students in Aberdeen who have taken our health economics course. We are also grateful to Rochelle Coutts, Annelise Nielsen and Isabel Tudhope for their patience in typing the various drafts of the book which appeared before them. We must also thank Anita Alban and Anne Keen who provided persistent encouragement throughout.

We have failed to resolve (at least) one technical problem: we have not yet found a gender-neutral pronoun which does not distract the reader’s attention. Therefore we have relied upon the second-best, male alternative—he.

Finally we would like to thank the following for permission to use copyright material: Thomas McKeown for Figure 2.1; Michael Jones-Lee for Tables 5.2 and 5.3; the British Medical Association for Figures 7.1 and 7.2; and Pergamon Press for the use of material in chapters 10 and 11.





1: The economics of health care: an overview

1.1: Introduction

Economic analysis, like the study of the relationship between health and health care, may be pursued at a number of different levels. This book is predominantly concerned with the micro-economic analysis of health care. This introduction attempts to explain the coverage of the text, as well as outlining some definitional concerns.

It may immediately be asked what has economics to do with health care in any case? Is not health such a fundamental concern that absolute priority should be given to maintaining and improving it? However, resources are scarce and choices over patterns of allocating resources, therefore, must be made, ideally with recourse to the principle of minimising opportunity costs. Some of these choices inevitably relate to the resources allocated to health care. As health care may be viewed as one of the many inputs into the production of health, such choices will also affect the health of the population. Such choices are problematical, not only because the relationship between health care and health status is not exact but, additionally, there is no widely agreed definition of health.

Often health is defined simply as the lack of illness, but unless illness is itself defined, this is not helpful. There are many different ways of defining illness and each may be related to the different actors supplying the definition. For example, the medical model of illness, as proffered by the medical profession, defines illness in terms of physical and mental disorders. The presence or absence of disease and the stage of its invasiveness dominate such definitions which are pathologically based. Other definitions, however, may be more functionally based. It is possible to define illness in terms of its effects upon the way in which individuals function in their daily lives. For example, emphasis would be placed upon the amount of pain suffered or the degree to which individuals are restricted in undertaking normal activities.

The difficulty in defining health is reflected in the relationship between health care and health status. Thus the maintenance of health may be seen to involve, for many, not just the treatment of disease but also the prevention of disease. On another level it may be argued that the maintenance of health is also linked to the social environment. In this respect health may be linked to, for example, unemployment and wealth.

The broadest definitions of health would appear to accept that anything and everything can affect health status. This immediately presents the economist with the problem of defining the parameters of economic analysis relating to health. To the political economist the widest possible approach would be the only acceptable one. Economic issues, for him, must be set against the socio-political background and are analysed only to support social and political policy initiatives. Economics would have no meaning without detailed consideration of the complexities of the real world.

Economics as a social science has moved quite a way from political economy and has tended to concern itself with abstraction, model building and hypothesis testing. Obviously, political economy underlies modern economic analysis as the model building is inevitably based upon explanations of economic behaviour and may lead on to predictions, which in turn may lead to the advocacy of particular economic policies. However, modern economic analysis remains founded upon abstraction and upon a distinction between normative and positive positions, even if such a distinction is sometimes less than clear. An aim of this text is to consider the application of the normal analytical simplifications and abstractions of economics to the health care sector. Given this, it may then be asked: Why the interest in health care? Why not concentrate upon health per se? And at what level of aggregation are we operating? Let us address the first two questions. Health has value in use but not value in exchange. A full explanation of this statement is given in chapter 3, but essentially this means that health cannot be traded and, therefore, markets in health do not exist. Health care is tradeable. The important distinction is that health cannot be purchased directly while health care can. Certainly the consumption activities of an individual help to produce health, but there is no market in which health itself may be traded directly. Now while a large number of marketable commodities affect health, health care is consumed specifically and singularly because of its relationship with health. Health care is only consumed on the presumption that it has investment benefits in health status. The demand for health care is, therefore, a derived demand based upon the consumer’s desire for health which in turn is desirable for the full enjoyment of all other production and consumption activities. It is thus not surprising that society holds health care in an especial esteem.

Moreover there is the added complication that, given the choice, the overwhelming majority of people would not wish to participate in the consumption of most forms of health care. The actual process is not one that is willingly engaged in under normal circumstances. In the consumption of most health care, for rationality to hold, the consumer must be ill and most individuals would prefer not to be. This simple fact has significant consequences for the economic analysis of health care. Of course in considering preventive health care the consumer may not be ill at the time of purchase. However, preventive health care retains some of the characteristics of its curative counterpart, for example, the demand for it remains a derived demand based upon its expected investment benefits with regard to health.

The importance of highlighting health care in this way is that it serves, as Evans (1984) points out, to distinguish it from other commodities. Generally the consumption of other commodities is not primarily related to health status. While the consumption of a vast range of commodities may have important health effects, they are primarily consumed for other reasons. While there are, as we shall see, economic arguments that have been forwarded suggesting that health care is somewhat different from other commodities, it should certainly be appreciated that it is only consumed because of its effects upon health status.

That health is not tradeable is a good starting point for the analysis of health care as an economic commodity. This is not to say that economics cannot contribute to the analysis of consumption or indeed production choices as they affect health. Notable examples of such contributions are the analysis of unemployment as it relates to health and the consideration of health issues in the literature on the economics of pollution. However, the majority of studies in health economics are in practice concerned with health care economics. Given that the industrialised countries, at least, have all seen the establishment of a set of specialised institutions concerned with the production and distribution of health care, this is perhaps not surprising.

Such arguments are also partly responsible for dictating the level of aggregation which dominates most of the economic analysis in this text. Since economics is concerned with choice then it is of interest to examine choice in circumstances where the consumer is ill. Economics assumes normally that the choices which are most consistent with maximising utility are those made under conditions of full information. However, once an illness is contracted it is unlikely that the consumer is going to be willing, even if he is physically able, to start collecting the necessary information to allow an optimising choice to be made. Moreover such informational requirements are likely to be considerable— which is after all the reason for training doctors. The trained doctor not only holds the information required by the consumer but also supplies the treatment. Such considerations obviously affect the basic choices over the form and amount of health care consumed. A large part of the economic analysis of health care discussed in the text is concerned with the implications for choice under such circumstances. In particular, therefore, we shall be concerned with consumer behaviour and the behaviour of producers.

That illness is unpredictable is a fact of life. Added to this is the fact that for a wide range of illnesses the consumer may have little knowledge about treatment and consequently the cost of treatment. Even though health care is a heterogeneous commodity this is generally the case. Therefore, it is not surprising that insurance is sought to cover at least some of the risk of cost bearing. This of course introduces another market into the analysis: the market for health care insurance. Thus health care insurance is demanded because of the risk of incurring health care costs, with health care consumed because of its expected positive effects upon health status. To the extent that insurance is about the pooling and spreading of risks across a number of individuals, then the analysis of health care insurance inevitably moves away from an analysis of individual consumers. Furthermore the form of the insurance system will affect the form in which health care services are supplied, as well as the individual consumer’s choices over consumption. Therefore the introduction of the analysis of health care insurance broadens the economic analysis of health care, introducing such questions as whether health care should be privately or publicly financed.

Such considerations cannot be discussed purely on efficiency grounds, however, as distributional aspects are also important. Thus another aspect of the economic analysis of health care has to be the issue of equity as it relates to the distribution of this commodity. Such considerations must be dealt with at both the micro- and macroeconomic level. With regard to the latter, distributional issues will affect the structure and nature of aggregate health care provision. On the other hand, the introduction of equity considerations into an individual’s utility function raises questions relating to the assumptions made about individual behaviour.

It will be appreciated then that the text is devoted largely to microeconomic analysis. That this forms the dominant part is attributable to the fact that, once the distinctive relationship between health care and health status is recognised and accepted as a starting point for the economic analysis of health care, analysis of decision-making with respect to health care must begin with a re-examination of the process of choice. As we shall see, choice is affected in such a fundamental manner that pure market solutions to resource allocation problems in this sector become untenable. As such a major concern of the text is with the opportunities available to individual consumers and producers in the decision-making process. It is these opportunities which largely determine variations in behaviour and the institutional responses to market failings which are so important in the health care sector.

1.2: Outline of the text

To some extent the reader will by now have an idea of what to expect by way of content. The structure of the book is discussed below. The fact that health itself cannot be, and much of health care in most countries is not, traded in normal markets is widely recognised. The special nature of the purchase and supply of doctors’ services is probably as old as medicine itself, or at least as old as the Hippocratic Oath. This peculiar trading relationship is, we feel, the most distinctive aspect of health economics as a branch of economics and is, therefore, the main theme of this text.

To give some background to our economic analysis chapter 2 discusses the nature of health, the causes of ill-health and their relationship to health care. The measurement of health improvements is also discussed. Taking such measurement as a starting point, chapter 3 analyses health care as an economic commodity. As a basis for this, the chapter begins by considering the axioms of consumer choice under conditions of risk and then proceeds by examining the difficulties in this framework when analysing health care. Not surprisingly then these two chapters are largely concerned with definitional matters.

Chapters 4 to 6 discuss the distribution and evaluation of health care. Although distribution was earlier suggested to be integral to the economic analysis of health care, such issues often receive much less attention than those of production and exchange. Therefore, detailed discussion of distributional considerations is undertaken in chapter 4, where questions of equity are outlined in the context of its relationship to utility maximisation. Other criteria for distribution are also discussed with regard to the most distinctive economic contribution to the evaluation and planning of health care, that is cost-benefit analysis. Why and how it should be used in planning health care are dealt with, at a theoretical level, in chapter 5. Chapter 6 discusses the uses and difficulties which arise in the practice of cost-benefit analysis. These two chapters should be read in conjunction.

Chapters 7, 8 and 9 look at the demand for health and the utilisation of health care. The first of these chapters is concerned particularly with the implications of applying the standard consumer theory to the demand for health. The second emphasises the influence of the supplier in the consumer’s choice of consumption patterns. Chapter 9 considers the insurance market and how the supplier’s role affects the empirical analysis of consumption.

The implications of the powerful position of the supplier of health care are debated with respect to the choice of production plans in chapters 10 to 12 where the supply side of the health care sector is discussed. The framework used is the industrial economics paradigm which explores structure, conduct and performance relationships. Chapter 10 gives a theoretical overview of the supply of health care, while chapter 11 analyses the hospital sector in detail. Chapter 12 considers some existing health care sectors.

1.3: Analytical framework

As a branch of economics, health economics draws upon a wide cross-section of economic theory. Readers will become aware that the text draws upon the cost-benefit literature, welfare economics and public finance, consumer theory and industrial economics. That health economics is a relative newcomer to the economists’ baggage is apparent through an examination of the age of the references on health and health care economics, few of which go back beyond the 1960s. The subject may indeed be grouped with the other ‘new’ applied economics literature, such as environmental economics and urban economics, which also developed in the post-war period.

Of course the economic analysis of health care is only as solid as the economic theory upon which it draws, In recent years there has been increasing questioning of the foundations of particular aspects of economic theory. For example there is a growing literature on the alternatives to expected utility theory as a means of exploring risk and uncertainty (see Schoemaker, 1982 and Sugden, 1986 for a review), as well as increasing criticism of the pervasiveness of autonomy and rationality in matters of choice (see Sen, 1982 or Simon, 1959). Throughout the text we have attempted to make the reader aware of the restrictions that traditional (neoclassical) economics may place upon analysis of the health care sector. As an alternative, and given that much of the economics of health care is concerned with the institutional responses to market failings, we have sought refuge in the analysis of transactions suggested by Williamson (1975). This is not new, given that one of his former students has already (successfully, we believe) applied this approach to the hospital sector (see Harris, 1977) and the importance of these institutional responses has already been outlined (with considerable insight) by Evans (1984).

These then are the origins of the text and, given that the economic analysis of health care has many avenues to explore this can only be a starting point. We have tried to indicate the main problems to be addressed and some of the conclusions reached to date. The text is primarily aimed at economics undergraduates who are interested in the economics of health care. It should also be useful to postgraduates who wish an introduction to the subject. However, we have attempted to make the text accessible to those who have had little or no formal training in economics. To this end it is structured such that the more complex literature is dealt with in the later chapters. This is not to say that the earlier chapters are any less formal than the later ones; merely that they contain the parts of economic theory which should be more accessible to the lay person. Thus the non-specialist should have few problems of understanding chapters 1 to 6 and also chapter 12. However, chapters 7 to 11 require prior knowledge of microeconomics.





2: Health and health care

2.1: Introduction

Measuring health and the effects of medical interventions upon health are not new. In Mesopotamia around 2000 BC there was in force a law—the code of Hammurabi—governing the payments to be made to, or forfeits to be suffered by, a medical practitioner (Singer and Underwood, 1962, p. 12):

If a physician has treated a nobleman for a severe wound and has cured him or opened an eye-abscess of a nobleman and has cured it, he shall take ten shekels of silver.

If he has treated a nobleman for a severe wound and has caused him to die, or opened an eye-abscess of a nobleman and has caused the loss of the eye, the physician’s hands shall be cut off.

If a physician has treated the severe wound of a slave of a poor man and has caused his death, he shall render slave for slave.

If a physician has cured a shattered limb, or has cured a diseased bowel, the patient shall give the doctor five shekels of silver.


It was clearly believed, then, that the saving or destroying of eyesight was the outcome of the surgeon’s ability to intervene skilfully.

It has also been appreciated since ancient times that ‘Seventy years is the span of our life; eighty if our strength holds’ (Psalm 90, verse 10, New English Bible, 1970). Life expectancy is today commonly used to describe the health of a population—see Table 2.1, which shows that the life expectancy at birth of males in many industrialised countries is around seventy years while for females it is nearer to eighty.

Table 2.1 Life expectancy

As well as life expectancy, a second fundamental aspect of health is the quality of life. Both are clearly important, and while formal measures that combine the two have been developed only recently, they will undoubtedly prove to be a major advance in evaluation and analysis of health care.

In this chapter we examine the links between economics and the measurement of health and health care, the reasons why health has improved over past centuries, the causes of ill-health today, and what the impact of health care upon health is (section 2.2). Thereafter the ways in which health improvements can be quantified and valued are discussed (section 2.3). Conclusions are summarised in section 2.4.

2.2: Sources of health improvement

Health care consumes a large proportion of every industrialised country’s resources—from 6.2 per cent of GDP in the UK to 10.8 per cent in the USA (OECD, 1985). The extent to which health care improves health is, however, an area where popular belief and scientific evidence diverge. Economic analysis of health care requires scientific knowledge of the technical relationships between inputs and outputs in the improvement of health. Hence health economists must concern themselves with questions of effectiveness—the ability of a drug, treatment or other measure to improve health—as a background to examining efficiency. This chapter aims to provide that background.

An early source of information about health in many countries is parish records of deaths. Such records have long been used for purposes such as monitoring the progress of disease. For example, during the Great Plague in London in 1665 changes in the weekly number of deaths were used to assess the spread of the plague from parish to parish, to attribute to the plague the excess number of deaths over those expected, and also to estimate the success of medical and social measures to control it.

England and Wales were the first countries to register cause of death, beginning in 1838. Combined with data from the decennial census of population, these registrations allowed trends in mortality from particular causes to be monitored. McKeown (1979) has used such data to examine why health has improved. While these data enabled him to measure the decline in death rates since 1841 he argues that the enormous (three-fold) growth in population in England and Wales between 1700 and 1851 shows that the decline in death rates began well before the mid-nineteenth century. His analysis indicates that the main reason for the fall in mortality is the reduction in diseases borne by air, water and food (see Table 2.2). But why did deaths from the infectious diseases decline? McKeown suggests three main reasons. First, better nutrition made people healthier and better able to fight disease with their bodies’ own defence mechanisms. The improved nutrition was made possible by increases in food availability per caput owing to increased agricultural production from the end of the seventeenth century and by falling birth rates from the nineteenth. Second, better hygiene caused the decline of water- and food-borne diseases, following measures such as improved water supplies and sewage disposal in the nineteenth century, and sterilisation, bottling and safe transport of milk, for example, which reduced diseases such as gastro-enteritis and thus infant mortality, in the early twentieth century. Third, some immunisation and therapeutic measures may have contributed, although not by nearly as much as nutrition and hygiene (see Figure 2.1).

Table 2.2 Sources of reduction of mortality, 1848–54 to 1971: England and Wales

There are some immediate parallels to be drawn here with attempts to improve health in developing countries today. McKeown’s analysis suggests that better nutrition, clean water, hygiene, sanitation and family planning may have at least as important a role to play as any medical interventions, and that, of the last, primary health care such as immunisation may be more important than secondary health care, such as hospital in-patient services, in improving the health of the population, as measured in terms of life expectancy.

McKeown’s analysis leads him to the conclusion that traditional medical services place too much emphasis on investigation and treatment of illness and too little on prevention and care of the sick (McKeown, 1976, p. 178):

The immediate determinant of the traditional range of interests is the patient’s demand for acute care and the physician’s wish to provide it. But the approach rests also on a conceptual model, on the belief that health depends primarily on personal intervention, based on understanding of the structure and function of the body and of the disease processes which affect it.

This concept is not in accord with past experience. The improvement of health during the past three centuries was due essentially to provision of food, protection from hazards, and limitation of numbers; medical science and services made an important contribution to the control of hazards but only a limited one through immunisation and therapy.


[image: image]
Figure 2.1 Respiratory tuberculosis: mean annual death-rates (standardised to 1901 population): England and Wales

Source: McKeown (1979).


A theoretical assessment of the determinants of human health suggests that the same influences are likely to be effective in future; but there is this difference, that in developed countries personal behaviour (in relation to diet, exercise, tobacco, alcohol, drugs etc) is now even more important than provision of food and control of hazards.


While McKeown here stresses that such influences are likely to be effective, deciding whether they ought to be promoted involves consideration also of whether they would be efficient. This distinction will be returned to shortly.

Today in the industrialised world the main causes of death are heart disease, stroke, cancer and road accidents. Table 2.3 shows the main causes of death for the USA for men and women and for blacks and whites. For most causes, the death rates are highest for black men followed by white men, followed by black women and are lowest for white women. The differences between blacks and whites may be related to differing income levels.

Expressing the figures in terms of years of potential life lost gives greater emphasis to those causes of death that are most common amongst the younger age groups—i.e. accidents. Tables 2.4 and 2.5 show the causes of the most years of life lost in England and Wales, and the USA, and Figure 2.2 shows these for Canada, where motor vehicle accidents are the single biggest cause of years of potential life lost.

As in the last century, prevention via social and environmental change rather than direct medical services may be the most effective way of reducing today’s leading causes of death. For example, the fact that teenagers are allowed to drive at younger ages in Canada and the USA may be, partly, responsible for the greater proportional contribution of motor vehicle accidents to life years lost in these countries than in England and Wales. Evidence, however, is lacking on this question.

Coronary heart disease and cancer are strongly associated with smoking: heavy smokers (over 40 cigarettes per day) are four times as likely to die from coronary heart disease as non-smokers, moderate smokers twice as likely, and stopping smoking cuts the excess risk; 40 per cent of all cancer deaths and 90 per cent of lung cancer deaths are due to cigarette smoking (McCarthy, 1982). Reducing smoking and road accidents may be the most effective ways of reducing life years lost. Although these measures may not be the most efficient, nor most efficiently brought about by medical services.

Table 2.3 Age-adjusted death rates for selected causes of death, according to sex: United States, 1980

Health services are used to a great extent for conditions that are rarely fatal. For example 13 per cent of hospital admissions in England are maternity admissions (OPCS, 1985), and much of a general medical practitioner’s workload concerns common conditions such as coughs, colds and other respiratory infections (OPCS/RCGP/DHSS, 1986).

Thus there is much more to improving health than utilisation of health services. And there is much more to utilising health services than increasing life expectancy.

Table 2.4 Estimated years of potential life lost before age 85, England and Wales, 1984

Table 2.5 Estimated years of potential life lost before age 65, United States, 1984

[image: image]
Figure 2.2 Distribution of potential years of life lost between 1 and 70 by major causes, by sex, Canada 1974

Source: Romeder and McWhinnie (1977).


A related question concerns the effect of any medical intervention, or health service provision upon health. McKeown made his analysis from historical records and argued that health services have had a small impact upon health. A potentially more reliable way of finding out is through scientific comparisons and experiments.

Epidemiology was originally the study of epidemics (hence its name). Now, however, epidemiologists specialise in finding the determinants of ill-health, methods of prevention or amelioration, and in measuring the ‘effectiveness’ of medical interventions and health service provision in improving health. Alderson (1983, p. xiii) has described the three aims of epidemiology thus:

To describe the distribution and size of disease problems in human populations; to identify aetiological factors in the pathogenesis of disease; to provide the data essential for the management, evaluation and planning of services for the prevention, control and treatment of disease. In order to fulfil these aims, three rather different classes of epidemiological study may be mounted:


	Descriptive studies concerned with observing the distribution and progression of disease in populations;

	Analytical studies concerned with investigating hypotheses suggested by the descriptive studies;

	Experimental or intervention studies concerned with measuring the effect on the population of manipulating environmental influences thought to be harmful, or by introducing in a controlled way preventive, curative and ameliorative services.




Epidemiology is concerned with measuring the quantity of health ‘output’ of particular interventions or health services. It is, therefore, distinct from, but necessarily related to, efficiency, which is concerned with relating the value of inputs to the quantity of outputs (technical efficiency), or the value of inputs to the value of outputs (social efficiency). Thus studies of efficiency often build upon the results of epidemiological study. Other aspects of health economics also are intrinsically related to epidemiology. For example, studies of the supply of health care, and of health, need measures of output, and modelling the demand for health and health care needs information on how health may be acquired and how it is affected by consumer decisions. Hence for the purposes of pursuing economic analysis in health and health care studies it is necessary to have some basic knowledge of epidemiology, especially of intervention studies and trials.

Epidemiological study of the effectiveness of medical interventions and health service provision uses different methods of comparison, with different levels of reliability. One of the simplest is the ‘before and after’ study that measures health before the intervention and then again afterwards. The trouble with such studies is that the results may be biased, so that the effectiveness of the intervention may be exaggerated, or understated, because the effect is due to some other factor, such as the body’s natural ability to heal itself, a placebo effect, a ‘Hawthorne’ effect,1 a natural trend, or other changes that have taken place between the dates when health was measured.

Adding a control group, which is not subjected to the same intervention to compare with those who are, can remove some sources of bias. However, if the controls are selected then it may be impossible to estimate the effects of the intervention with confidence, because the selection process itself may have introduced bias. In particular, if the control group selected themselves, for example, by opting out of the treatment, while people who take more care of their health opted for the treatment, there may be a disproportionate number of less healthy people in the control group.

The best method of selecting controls is by randomly allocating people between the intervention group and the control group. While the problem of the ‘Hawthorne’ effect may remain unless the subjects themselves and those measuring the effectiveness are unaware of which group any given subject has been allocated to, the process of randomisation does remove most problems of bias. It is then possible to obtain a probabilistic basis for statistical inference about the effectiveness of the intervention, since the probability of the results having happened purely by chance can be calculated.

Randomisation may be considered unethical, however, if there are already reasons to believe that the treatment is better than an alternative, and hence doctors or patients or society may refuse to consent to such an experiment. It is important to be aware of the inferior reliability of non-randomised studies, though, and that the best evidence of the effectiveness of a medical treatment comes from randomised controlled trials (RCTs). Cochrane (1972) lists many treatments that were thought to be beneficial, but which have been shown to be ineffective by RCTs (Cochrane, op. cit., p. 29):

If anyone had any doubts about the need for doing RCTs to evaluate therapy, recent publications using this technique have given ample warning of how dangerous it is to assume that well-established therapies which have not been tested are always effective. Possibly the most striking result is Dr Mather’s RCT in Bristol in which hospital treatment (including a variable time in a coronary care unit) was compared with treatment at home for acute ischaemic heart disease (Mather et al., 1971). The results… do not suggest that there is any medical gain in admission to hospital with coronary care units compared with treatment at home… Dr Elwood (Elwood et al., 1967)…has demonstrated very beautifully how ill-founded was the general view of the value of iron in non-pregnant women with haemoglobin levels between 9g and 12g per 100 ml in curing the classical symptoms of anaemia, while Dr Waters (1970) has undermined the widespread belief in the value of ergotamine tartrate in the treatment of newly diagnosed cases of migraine.


Cochrane’s book provoked acclaim and discussion when it was published in 1972, but it would take a long time to evaluate all currently dubious therapies using RCTs. In 1983 Hampton, a professor of cardiology, made a similar plea for clinicians to base their practices upon the results of RCTs and consideration of the alternative uses of resources (Hampton, 1983, p. 1237):

“The active management of myocardial infarction” [heart disease] makes a good example (Petch, 1983), though similar topics could doubtless be found in any medical specialty. In theory restoring the blood supply to heart muscle after occlusion of a coronary artery is a highly desirable aim, and there are several ways in which this might be achieved. In practice what we need to know is whether any of the possible treatments saves life or reduces morbidity. Just because one centre has performed coronary artery bypass operations on a small number of highly selected patients with acute infarction (Phillips et al., 1982), and has achieved the remarkably low hospital mortality of 3.8% does not mean that everyone else should attempt to do the same. Those who claim that such results are possible should conduct a randomised trial to compare early operation with conservative management, and until this has been done healthy scepticism is the appropriate attitude.


Modern high technology medical care is clearly as subject to the law of diminishing marginal returns as any other productive process. The health improvements that it brings about are not generally as dramatic as those of some of the public health and primary care measures in previous centuries in industrialised countries, or in parts of the third world today. Thus the efficient use of health care resources increasingly relies upon the measurement of the outcomes of health services.

2.3: The measurement of health improvements

Assessing the effectiveness of health care clearly requires inter alia the measurement of health improvement—the difference in health with and without some intervention. This section examines first the quantification of health improvements and second their valuation.

It was suggested earlier that there are two fundamental aspects to health— duration of life and quality of life. Duration of life is fairly readily quantified by measures such as life expectancy. However, quality of life is less easily measured. The World Health Organisation (1961) has defined health as: ‘A state of complete physical, mental and social well-being, and not merely the absence of disease or infirmity.’ If this is health, then few of us will ever be healthy! While this may not be the most practical definition of health that could be devised, it does nevertheless contain some useful pointers—that health includes the absence of disease and infirmity, but also takes account of subjective feelings.

The first stage in measuring health is to describe different possible states of health in terms of how they affect people, for example whether and to what degree mobility is restricted and/or physical activity is impaired and/or social activity is constrained. One such set of descriptions is shown in Table 2.6.

Such states of health may then be graded according to how good or how bad they are felt to be. The grading may be ordinal—that is, a simple ranking from best to worst, where being ranked, say, 4th is not necessarily twice as bad as being ranked 2nd. Alternatively the grading may be cardinal on an interval scale —like temperature, for example—64°F (18°C) cannot be said to be twice as hot as 32°F (0°C)—but intervals between the numbers may be compared cardinally— the difference between 100°C and 75°C can be said to be the same as the difference between 50°C and 25°C. Alternatively the grading may be cardinal on a ratio scale—like height and weight, for example—where it is meaningful to make comparisons such as ‘twice as’ or ‘half as’.

In the literature on health measurement it is becoming increasingly common to rate states of health on interval scales. After describing the possible states the next stage in this process is to fix two reference states against which the other states may be rated.

Table 2.6 Preference ratings (weights) for function levels, PKU consultants and graduate students*

(In measuring temperature the two reference states for the celsius scale are the freezing point and boiling point of fresh water at sea level.) In health measurement the two reference states are commonly ‘good health’ (=1) and ‘death’ (=0). In Table 2.6 these are the reference states against which the intermediate states—or ‘health status levels’—have been rated. In this particular set the states are designed to reflect possible health status levels caused by the inherited disease phenylketonuria (PKU). The authors of this study asked both PKU consultants and graduate medical students to rate the different states on the 0–1 scale, and their (differing) ratings are shown in the final two columns of Table 2.6.

They then established the health status level that those suffering from PKU would experience at different stages of life, if they were alive, and then combined the ratings of health status with the mortality rate experienced at different ages to produce a lifetime profile of PKU health status levels on the 0–1 scale. The results (using the consultants’ ratings) are shown in Figure 2.3. Also shown in this figure is the effect of treating newborn infants affected by PKU with a special diet to prevent the effects of the disease. The restricted diet reduces the child’s health status for a few years, but thereafter health status is approximately normal. Thus Bush, Chen and Patrick (1973) estimated that the early treatment of classic PKU would on average improve health by 47.3 ‘function-years’, or, as they are more often referred to now, ‘quality-adjusted life-years’ (QALYs).

[image: image]
Figure 2.3 Effect on health status of treating newborn infants for phenylketonuria

Source: Bush, Chen and Patrick (1973).


Asking ‘experts’ to rate health status levels against the reference states of good health and death is one way of producing an index of health status. An alternative is to ask non-experts. Kind, Rosser and Williams (1982) developed a classification of 29 health states involving varying degrees of disability and distress. They then got a variety of subjects—doctors, medical nurses, medical patients, psychiatric nurses, psychiatric patients and healthy volunteers—to rate the states, by means of several different psychometric techniques. The median scores of the 70 subjects interviewed are shown in Table 2.7. Two of the states— unconscious, and bedfast with severe distress—are rated by these subjects as being worse than death. These authors report that age, religion and social class were not associated with differences in the way the states were valued but experiences of illness were.

Torrance and his colleagues in Ontario have developed two particular techniques to elicit valuations from various subjects, including members of the general public. These are the ‘time trade-off’ method and the ‘standard gamble’ (Torrance, 1986). In the former the subject whose values are being sought is asked to make a trade-off between the chronic health condition of interest for t years and good health for a shorter period, x years. Both periods are assumed to be followed immediately by death. The period x is varied in length until the subject is indifferent between the two. At the point of indifference the valuation (h) of the health condition is calculated as h=x/t. This trade-off is illustrated in diagrammatic form in Figure 2.4, along with trade-offs for health conditions worse than death and temporary health conditions.

In the standard gamble the subject is asked to make a trade-off between the certainty of having for t years the chronic health condition of interest, or a gamble with good health for t years as one alternative and death as the other. The probabilities of the gamble resulting in health or death are varied until the subject is indifferent between the gamble and the chronic health condition with certainty. At the point of indifference the valuation of the health condition is calculated as being the same as the probability (p) of health in the gamble. This trade-off is also illustrated (Figure 2.5) along with trade-offs for health conditions worse than death and temporary health conditions.

Table 2.7 Valuation matrix for 70 respondents

[image: image]
Figure 2.4 The time trade-off

Source: Torrance (1986).


Torrance and his colleagues have used such techniques in eliciting preferences for health states from various subjects. For example, Sackett and Torrance (1978) measured the preferences for different levels of quality of life of a stratified random sample of the general public of Hamilton, Ontario, using the time trade-off technique. They found that women equated one year with a mastectomy for treatment of breast cancer to 0.48 years with full health: 0.48 QALYs. Such measures could be used in economic appraisal to express the benefits of interventions in terms equivalent to years of life gained with full health. For example, a screening programme that prevented the need for mastectomy for treatment of breast cancer and with no other adverse effects would bring a gain of 0.52 QALYs per woman per year. Ideally QALYs might be used in comparisons of any alternative uses for health care resources thereby helping to ensure that the maximum amount of health is produced from the resources available.

[image: image]
Figure 2.5 The standard gamble

Source: Torrance (1986).


However, in principle there are various criticisms of health measurement, as it has been undertaken to date, which make it inappropriate and premature for ‘global’ health care decision-making, although the practical significance of such criticisms has yet to be thoroughly tested.

The first criticism is that people’s responses to the choices that they are asked to make in interviews about hypothetical situations may not reflect the choices they would make in real life. Their preferences may change as they acquire more information, or as the choices assume greater significance and the consequences appear more tangible when actually faced with the real decision.

Second, most of the measurements that have been undertaken reflect the move from a position of good health to worse health states (although see Thompson, 1986). They do not reflect the value of moving from, say, a chronic health condition to good health or from one condition to another. If health is subject to the law of diminishing marginal utility then this may be an important source of error if the results from the former situations were to be applied to the latter situations.

Third, the valuations elicited will be affected by the expected duration of the condition—suffering a chronic condition for two years may be more than twice as bad as for one year. A related point is that measurements to date may not take sufficient account of the influence of prognosis on valuation of current health status.

These three criticisms are illustrated by Table 2.8, where it is shown that dialysis patients rated dialysis not as bad as did the general public, rated the difference between home and hospital dialysis differently from the general public, and both groups’ rating declined as the period of duration asked about was increased.

Table 2.8 Relation of health status to health state utility

A fourth criticism is that, as Torrance points out, the valuations given may change with the way the question is asked. Differences have been found between the values placed on a given condition when using the time trade-off and the standard gamble. (In principle the time trade-off should be adjusted for the individual’s time preference rate, and the standard gamble for risk aversion/ preference—see chapter 5.)

A final criticism is that QALYs may not measure the full benefits to be derived from health care. Other benefits may relate to the value of health care to the relatives of patients, to the value of information that doctors and others can provide, and to the relief of the burden of decision-making concerning the appropriateness of types of health care. These are, however, subjects that will be returned to in subsequent chapters.

Having quantified health improvements in terms of the increase in quality of life and its duration in terms of years of life, the next step is to try to value the health improvements in money terms. One method of eliciting such values is to ask individuals, directly, how much they would be willing to pay to obtain a particular health improvement, or avoid a health deterioration. Thompson (1986) reports how this was tried with a group of 247 people, aged between 21 and 66, suffering from chronic rheumatoid arthritis. They were asked to imagine that a (complete) cure for their condition was available, but only through private purchase. Ninety-six per cent of the subjects responded, and their willingness to pay for the hypothetical cure was 22 per cent of their family’s (household) income. Willingness to pay as a proportion of income was positively correlated with their degree of impairment in activities of daily living, and negatively correlated with age. While this direct approach is open to the criticism of being too hypothetical, the answers obtained in this case do not seem unreasonable. Other methods of valuing health improvements are discussed in chapter 5.

2.4: Conclusions

Assessing health and the effects of health care have been practised for millennia. Historical data suggest that public health measures produced dramatic improvements in health in previous centuries. Today many important diseases may be as amenable to prevention as treatment. Modern treatments (and prevention) need to be subjected to scientific evaluation to determine their effectiveness. The outcomes in terms of health improvements may be measured in several different ways—two methods that have been widely tested being the time trade-off and the standard gamble. Such testing has established the feasibility of these methods, but they are in principle subject to some reservations concerning their accuracy and comprehensiveness. Their use, for example, in economic appraisal is discussed further in subsequent chapters.
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