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Preface

I believe there are four principal questions facing health policymakers all over the world. These questions are universal in that they are relevant no matter how much money a country spends on its health service, and no matter its political system. The questions tend to pop up constantly when health policy reforms are being discussed. The structure of this book reflects the following logical order of these four questions:

1. How should society intervene in the determinants that affect health?

The need for healthcare depends on our ill health, which in turn depends on the physical and social environment as well as our health-related behaviour. There are various ways in which the health-affecting circumstances that surround us can be improved and healthy choices can be encouraged. Policymakers can use the price mechanism (e.g. tobacco tax) and different regulatory measures (e.g. ban smoking in public places).

2. How should healthcare be financed?

The stronger the needs for healthcare, the more money is required to finance it. Revenues can be raised through (1) patient payments (‘out of pocket’), (2) taxation (and social insurance), and (3) private health insurance. In most countries, we find a combination of at least two of these sources, but their relative importance differs. Policy objectives determine the chosen mix of revenue sources, for example, an objective of ‘equal access for equal need’ would imply a high proportion of tax funding.

3. How should healthcare providers be paid?

Once revenues have been collected, there are various ways in which to pay healthcare providers. The key issue is whether payments should be activity based or not. Hospitals may receive fixed annual budgets, or be reimbursed depending on how many patients have been admitted and what types of care have been provided. Primary care physicians can be salaried, or remunerated depending on their number of patients and what services they provide. To what extent should purchasers of healthcare (public or private insurance) use financial incentives when paying providers?

4. How should alternative healthcare programmes be evaluated when setting priorities?

Once revenues are raised and providers are paid, resources are allocated to competing healthcare programmes. If policymakers wish to distribute healthcare on the same principle as ordinary market goods, resources would simply be allocated to those services for which people are willing and able to pay. However, if healthcare is to be distributed depending on patients’ needs, programmes have to be evaluated based on health outcomes, resource costs, and issues related to distributive fairness.

While the above questions are universal, there are no universally correct answers. To large extents, the answers depend on the objectives of the health service, which reflect citizens’ value judgements. Interestingly though, most health policy objectives can be understood as being concerned with efficiency and equity. Therefore, before turning to the four principal questions, the first part of the book explores the concepts of efficiency and equity. But first of all, a scene-setting context of health and healthcare will be outlined.
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Chapter 1

Health and healthcare



1.1 What is health?

This book begins with an assertion that may sound like a platitude: the only reason why society should spend resources on healthcare is to improve people’s health. While there are other means than healthcare to improve health, there is no reason to spend resources on health care if health gains cannot be expected. That is why measuring and valuing health gains becomes such an important topic.

Defining health is problematic and controversial. We can think of definitions ranging from the very narrow to the very broad. At one end lies a medico-technical definition, where health refers to the degree of bodily functioning that is observable to an external expert and measurable on medical devices. At the other end lies the famous World Health Organization (WHO) definition of health as ‘a state of complete physical, mental, and social well-being and not merely the absence of disease and infirmity’. Note that this definition refers to a health state, that is, a point in time without reference to its duration. When we think of health gains, it refers to improvements in health states and/or prolonged life. Thus, an improved health state represents the quality part, and a prolonged lifetime the quantity part, of health gains.

1.1.1 Health-related quality of life

Generic descriptive systems have been developed to measure and compare health states across all types of diseases. These descriptive systems include a wide range of dimensions, and each dimension may describe different levels of disability. A subset of these generic instruments allow numerical values to be attached to the various combinations of dimensions and levels. The health scale would normally range from 0 representing worst imaginable health, or being dead, to 1 representing best imaginable health (Brazier et al. 2017). Chapter 18 will discuss methodologies for estimating health-related quality of life (HRQoL), which in turn forms the basis for calculating health gains in terms of quality-adjusted life years (QALYs). For now, concentrate on the dimensions used to describe health. A pragmatic answer to the difficult question ‘What is health?’ would be ‘The dimensions included in those instruments that are used for measuring improvements in people’s health-related quality of life’. Table 1.1 lists the five most widely used instruments in the health economics literature.


Table 1.1 Generic descriptive systems for health-related quality of life (HRQoL)



	Descriptive system
	Country of origin
	Dimensions
	Levels
	Health states



	EQ-5D (EuroQol five dimensions questionnaire)
	UK
	Mobility, self-care, usual activities, pain/discomfort, anxiety/depression
	3L
5L
	243
3125



	SF-6D (derived from SF-36)
	UK (US)
	Physical functioning, role limitations, social functioning, pain, mental health, vitality
	4–6
	18,000


	Health Utilities Index (HUI-III)
	Canada
	Vision, hearing, speech, ambulation, dexterity, emotion, cognition, pain
	5–6
	972,000


	AQoL (Assessment of Quality of Life)
	Australia
	Illness, independent living, social relationships, physical senses, psychological well-being—each consists of three sub-dimensions
	4
	16.8 million


	15D
	Finland
	Mobility, vision, hearing, breathing, sleeping, eating, speech, elimination, usual activities, mental function, discomfort/symptoms, depression, distress, vitality, sexual activity
	5
	30.5 billion







How do people value their health in practice then? A large international research project conducted in six countries and including participants from seven disease groups plus one group of non-diagnosed participants, sought to compare the HRQoL values obtained from different instruments (Richardson et al. 2015). Table 1.2 shows some results from this multi-instrument comparison (MIC) study, suggesting that the direct values people have expressed on a simple visual analogue scale (VAS) correspond with the indirect values (SF-6D) inferred from how they described their health state using a widely applied instrument (the 36-item Short Form Health Survey, SF-36). Therefore, patients’ own reporting of their diverse health problems on a generic instrument provides useful information of how good or bad one diagnosis is felt, as compared to other diagnoses. The reason why such figures are useful is that they enable comparisons of the improvements in HRQoL in different patient groups, which would result from various interventions under consideration.


Table 1.2 Average health-related quality of life by some disease groups (MIC data)



	
	Direct valuation (VAS)
	Indirect valuation (SF-6D)



	Arthritis (n = 929)
	0.60
	0.67


	Asthma (n = 856)
	0.68
	0.71


	Cancer (n = 772)
	0.60
	0.69


	Depression (n = 917)
	0.55
	0.60


	Diabetes (n = 924)
	0.62
	0.70


	Hearing problems (n = 832)
	0.73
	0.75


	Heart disease (n = 943)
	0.61
	0.70


	Non-diagnosed (healthy group) (n = 1760)
	0.84
	0.80





SF-6D, Short-Form Six-Dimension system; VAS, visual analogue scale.



1.1.2 Lifetime (quantity of health)

Global life expectancy at birth has increased immensely over the last couple of decades, from 65.3 years in 1990 to 71.5 years in 2013. This is largely explained by reduced child mortality in poor countries. As for rich countries, the increased life expectancy is primarily due to reductions in mortality from chronic diseases, particularly cardiovascular diseases.

Causes of death are categorized into three types: (1) injuries; (2) communicable diseases (including maternal, newborn, and nutritional disorders); and (3) non-communicable or chronic diseases. The relative importance of each of these major causes of death varies across age groups, and largely depends on whether the country is poor or rich. To put the contrasts in brief: in poor countries large proportions of people die prematurely from the former two causes, while in rich countries they die from chronic diseases at an older age.

Interventions to increase life expectancy are of three kinds: (1) preventive measures to avoid early deaths (e.g. traffic and occupational safety); (2) vaccination programmes and measures to avoid poverty-related deaths, such as child mortality and malnutrition; and (3) prevention and treatment of chronic diseases, such as cancer and cardiovascular diseases. Note that the effect size in terms of life years gained will vary immensely: from a whole life saved when a neonatal death is avoided; ‘half a life’ when injuries are avoided; and a few extra months or weeks from some chronic disease interventions.

The effect of mortality reduction programmes can be expressed in units of lifetime gains. While lifetime units are commensurable—2 years is twice as much as 1 year—this widely used effectiveness unit ignores any differences in health states. Hence, we need a way to ‘quality-adjust the quantity’ of lifetime gains.

1.1.3 Health-adjusted life expectancy

Based on a comprehensive data set (http://www.healthdata.org) health-adjusted life expectancy (HALE) has been estimated and compared across countries, as well as across disease groups. The ‘burden of disease’ is measured by the sum of years of healthy life lost due to premature death and years lived with disability, using the metric of ‘disability-adjusted life years’ (DALYs). This metric includes both the quantity and quality aspect of health. The difference between life expectancy (LE) measured in life years, and the HALE represents the reduced quality of life during the life years lived.

A typical ‘health span’ can be illustrated in a quantity/quality space (Figure 1.1) as a stream of health, in which a particular HRQoL is experienced in each time unit. When considered ex ante, it becomes probabilistic, with expected lifetime and expected health in each time unit. Clearly, the shape of this health span for the average person will vary across countries depending on the environment in which people live, their health-related behaviour, as well as their healthcare use.


[image: image]

Figure 1.1 Health: quantity and quality.



The first two columns in Table 1.3 show the LE and HALE in various countries and regions across the world. If we compute the ratio HALE/LE, we get an indication of the average HRQoL that people experience over the course of their lifetime. An inquiry into this variation across all 194 countries reveals that the HALE/LE ratio is significantly higher in those countries with the highest LE. An alternative interpretation is to consider the years lived with disability (LE − HALE) as a proportion of LE. This fraction, then, becomes smaller when the LE is large. Or, the longer we live, the better health is while we live.

Interestingly, this observation has a parallel to the finding that the relative period of time spent with disease is lower with increasing age group, something which is referred to as a ‘compression of morbidity’: the ‘health span approximates life span’ among the very old (Andersen et al. 2012). Given the generally increasing life expectancy, this might suggest that people will get more healthy life years, but fewer diseased life years.


Table 1.3 Life expectancy (LE), health-adjusted life expectancy (HALE), total healthcare expenditures (THE), government healthcare expenditures (GHE), density of skilled health personnel (year 2014) in various countries and regions across the world



	
	LE
	HALE (2015)
	THE per GNI (%)
	THE per capita (in PPP)†
	GHE per THE (%)
	Physician density‡
	Nurse & midwife density‡


	United States
	79.1
	69.1
	17.1
	9403
	48.3
	2.5
	9.8a


	Canada
	82.0
	72.3
	10.4
	4641
	70.9
	2.1a
	9.3


	Australia
	82.7
	71.9
	9.4
	4357
	67.0
	3.3
	10.6


	United Kingdom
	81.0
	71.4
	9.1
	3377
	83.1
	2.8
	9.5


	Germany
	80.9
	71.3
	11.3
	5182
	77.0
	3.8
	11.5


	Norway
	81.6
	72.0
	9.7
	6347
	85.5
	3.7
	13.4


	China
	75.8
	68.5
	5.5
	731
	55.8
	1.5
	1.7


	India
	68.0
	59.6
	4.7
	267
	30.0
	0.7b
	1.7


	Thailand
	74.6
	66.8
	6.5
	950
	86.0
	0.4a
	2.1a


	Nigeria
	53.6
	47.7
	3.7
	217
	25.1
	0.4a
	1.6a


	South Africa
	62.0
	54.4
	8.8
	1148
	48.2
	0.8c
	5.1c


	Ethiopia
	64.2
	56.1
	4.9
	73
	58.7
	0.02a
	0.2a


	Argentina
	76.2
	67.6
	4.8
	1137
	55.4
	3.9c
	0.5d


	Mexico
	76.6
	67.4
	6.3
	1122
	51.8
	2.1
	2.5


	Cuba
	79.0
	69.2
	11.1
	2475
	95.6
	6.7a
	9.1


	Income group
	
	
	
	
	
	
	


	High-income countries
	79.1
	n/a
	12.3
	5193
	62.3
	2.9
	9.0


	Upper middle-income countries
	74.3
	n/a
	6.2
	926
	55.2
	2.0
	3.0


	Lower middle-income countries
	67.0
	n/a
	4.5
	270
	36.4
	0.8
	1.7


	Low-income countries
	60.8
	n/a
	5.7
	91
	42.4
	0.1
	–


	World
	71.2
	63.1
	9.9
	1276
	60.1
	1.5
	3.3





†PPP THE per capita is health expenditure per capita converted to international dollars using purchasing power parity rates. An international dollar has the same purchasing power over THE per capita as the US dollar has in the United States. Data are in constant 2011 international dollars.

‡ Per 1000 inhabitants. Data on physician and nurse densities correspond to year 2011 except for:

a year 2010;

b year 2012;

c year 2013; and

d year 2004.

Source: data from The World Bank. DataBank: Health Nutrition and Population Statistics, http://databank.worldbank.org/data/reports.aspx?source=health-nutrition-and-population-statistics#, accessed 20 Feb. 2017, Copyright © 2017 The World Bank Group.



Beware of some conceptual confusion in the literature on how the quality adjustment of health is expressed, the DALY was developed as a metric to measure the global burden of diseases, where the D refers to disability losses as measured by reductions in quality of life. The QALY was developed as a metric to measure improvements in quality of life, Q, its duration, as well as lifetime gains from interventions. Therefore, while the QALY can be considered a ‘micro-metric’ for use in programme evaluations, the DALY is a ‘macro-metric’ for measuring global disease burden. Their fundamental similarity is that both metrics include the quantity as well as the quality of lifetime, when measuring changes in health. To complicate matters further, other terms can be found in the literature for essentially the same metric, such as ‘healthy life years’ and ‘healthy year equivalents’. Given that the most widely used acronym in the health economics literature is the QALY, this is the term used in the following.

1.2 What is healthcare?

What make some types of resource use and some activities eligible to be termed ‘healthcare’ and others not? Healthcare refers to those resources society uses on people in ill health in an attempt to cure them or to care for them. In addition to curing and caring for people who have already become ill, healthcare includes some of those activities that seek to prevent people from becoming ill in the first place. Beyond that, healthcare includes rehabilitation activities that are sometimes required after a more short-term intervention.

Cure is concerned with improvements in health. When a person’s life is in danger, or when they suffer from an illness, a ‘cure’ might: (1) fully restore that patient’s health (e.g. rescue operations); (2) improve their health, though not completely (e.g. cataract operations); or (3) limit the extent to which health deteriorates (e.g. pain relief for the terminally ill). While this latter situation might not correspond with the everyday connotation of the word ‘cure’, it is still motivated by improving health from what might otherwise be the case. Such situations might be referred to as palliative, or symptomatic, treatments. Palliation cloaks a disease.

While cure would have a short time horizon in terms of hospital stay, for some diagnoses a long-term rehabilitation after the intervention is crucial for its outcome. For example, after a cardiovascular event (e.g. stroke) or an orthopaedic event (e.g. kneecap fracture), intensive rehabilitation in terms of physiotherapy and patients’ own efforts are crucial. Unfortunately, a quick fix is not always an option.

Care is not directly concerned with improving health; rather, it seeks to provide dignity for sick people. Certainly, there are important activities associated with providing care per se that are performed for patients whilst at hospital receiving cure or treatments, but then care is already encompassed in what were referred to as cure (and treatment). When there are no known medical technologies available that could cure or treat a person, caring is the only remaining activity to provide.

Prevention includes those resources whose main purpose is to reduce the probability of illness or premature death. In principle, prevention includes any intervention that seeks to reduce these risks; for example, traffic safety, or occupational and environmental safety. As such, there are many ways in which illness and premature death can be prevented that lie outside of our usual conceptions of healthcare.

The everyday connotation with the word prevention is that some undesired event can be avoided. However, at least in rich countries, the vast majority of deaths represent the transition from chronic diseases—the final state can only be postponed. Hence, many ‘prevention programmes’ should rather be considered as ‘postponement programmes’ that attempt to defer expected adverse health events further into the future.

One pragmatic way to separate out so-called preventive healthcare from other prevention (or rather ‘postponement’) programmes is to say that for prevention to be termed healthcare, health professionals must be involved in its provision. An even more pragmatic approach would be to say that healthcare is whatever a national accounting system (e.g. the Organisation for Economic Co-operation and Development system of classifying healthcare expenditures) defines it to be.

The types of healthcare identified above differ in at least three important respects. First, they differ in their primary purpose. Prevention, cure, and rehabilitation seek to improve health; that is, to produce health outcomes. Caring, on the other hand, has a qualitatively different purpose. The interaction, or communication, between a caregiver and a patient is not justified by its outcomes, but by such process-related concepts such as dignity, respect, autonomy, empathy, and sympathy. The economic evaluation of healthcare interventions has traditionally focused on the measurement of health outcomes and has largely ignored the less tangible, and consequently harder to measure, processes of care. Nonetheless, it is important to try to measure the ‘goodness’ achieved with the various types of care since it is futile to take the view that all types of care are equally good.

Second, the types of healthcare differ according to the availability of alternatives to healthcare. There are alternative measures to preventive healthcare. For example, in the case of antihypertensive drugs, there are ‘non-pharmacological’ alternatives through patients’ own efforts in lifestyle changes; reduced salt intake, smoking cessation, and physical activity. There are also substitutes for formal healthcare through the informal sector. Rather than being institutionalized, sick people could receive care from family members, friends, or charities. In the case of cure, however, there are very few—if any—substitutes. For most illnesses, most of us would prefer to see a health professional rather than anyone else. The extent to which alternatives to healthcare exist is crucial in a discussion about the public provision of healthcare. In general, the fewer alternatives to healthcare that exist, the more vulnerable people would become simply because their own efforts would not help. Thus, we seem to feel a stronger duty for making healthcare freely available in such cases.

Finally, the types of healthcare differ according to their time horizon. Whilst both cure and care deal with the present, prevention is concerned with the future. The closer in time the relationship between the intervention and its consequent ‘goodness’, the more ‘heroic’ becomes the intervention, and the more morally obliged society becomes to make healthcare available. As a result, there is an ethical difference between healthcare that saves the life of a known individual (e.g. by mountain rescues) and healthcare that results in the saving of an unknown (statistical) life in the future (e.g. by road safety). Furthermore, there is an ethical difference between curing severely ill patients now, and postponing expected undesired events some time into the future.

1.3 The effect of healthcare on health

The reason why people consume healthcare is very different from why they consume other goods and services. In general, consumers demand goods because of the pleasure (or avoided pain) these goods are expected to yield. In the language of economists and philosophers, consumers derive utility from the consumption of goods and services. In more everyday language, we get satisfaction from consuming goods—otherwise we would not have chosen to spend money on them.

The reason why patients consume healthcare, however, is not because healthcare gives satisfaction per se, but rather because of the positive effects such services are expected to have on health. Thus, the demand for healthcare is derived from the demand for health. However, the satisfaction per se that we may get from healthcare consumption is often negative. Healthcare might be considered a ‘necessary evil’ rather than what economists call ‘goods’. The utilization of healthcare is associated with all sorts of disutility, from the so-called side effects of medication, waiting time, through to the simple fact that most of us prefer to stay out of hospital. If it were not for the expected effects on health, we would prefer not to use healthcare. Hence, in order for people to be willing to consume healthcare, the benefits in terms of expected health gains must outweigh the disutility from the consumption of healthcare per se.

So, what does the relationship look like, between increases in healthcare resource use and the corresponding increases in health? Figure 1.2 shows the general pattern: strong effects to start with, then diminishing but still positive effects, before we reach what is literally referred to as ‘flat of the curve’ medicine. Further inputs of healthcare might even have detrimental effects on health. This general shape of a so-called health production function (more in Chapter 2) can be observed for different types of inputs, for example, pain medications, or days in hospital after an operation.


[image: image]

Figure 1.2 The health production function; H = f (HC).



1.4 What makes health so important? Intrinsic versus instrumental values

First and foremost, good health has intrinsic value in its own right: there is a direct effect of improved health on the individual’s utility or subjective well-being. Beyond this direct effect, there are positive indirect effects of improved health, through the capabilities to function and flourish in other life domains, most importantly in work life and social life. Better health increases productivity and hence income, and it enables people to be socially connected. These direct and indirect effects of health are shown in Figure 1.3.

The arrow-like Figure 1.3 seeks to illustrate the distinction between the intrinsic value of health (directly on utility), and its instrumental value—via income and social life. These issues appear to have some important health policy implications. On the link between income and utility, there is increasing evidence that when above a certain income level, more money won’t make people more happy (Easterlin 2001). At low-income levels, however, increased income certainly makes people happier. On the link between health and utility, there is no such similar suggestive evidence of satiation—more health is always better. Thus, the positive indirect effects of improved health on people’s well-being are higher for poor people than for rich people, and higher for people who are socially isolated than for people who are not. This simple point shows the importance of going beyond the measurement of health, when assessing the importance of health to people.


[image: image]

Figure 1.3 The instrumental nature of healthcare—and of health.



Healthcare and income are measurable in physical or monetary units. Health can be measured by the various descriptive systems referred to earlier in this chapter. Measuring social relationships is harder, but certainly possible. It refers to being connected with an inner circle of family and friends, as well as being included in the wider community. Utility—measured in units of ‘utils’—is the hardest to measure. However, as a result of the growing interest in measuring happiness, various instruments have been developed to quantify people’s subjective well-being (SWB) or global life satisfaction (GLS) (Diener 2000).

Figure 1.3 shows the crucial roles that both healthcare and health play in life. Beyond the direct arrow from health to utility, there are the indirect arrows from health via income, and from health via social relations. Of course, the interrelations between health, income, and social relations are more complex than this figure indicates. For example, it has been shown that good social relations have positive health effects (see Davidson 2015).

Based on the same data as referred to in Table 1.2, attempts have been made at estimating the various links from health, directly and indirectly onto utility. An inquiry into the relative importance of the direct effects of income, health, and social relations on subjective well-being, showed that social relationships was by far the most important, followed by health. Income had a weak, though significant, positive effect (Lamu and Olsen 2016). In a follow-up study, the indirect effects of health through social relations proved to be very strong. More than half of the total effect of health on subjective well-being was mediated via the improved social relations associated with better health. The association between health and income was quite strong, but again, the effect of income on subjective well-being is weak (Lamu and Olsen 2017). These studies provide empirical support for the model illustrated in Figure 1.3: health has intrinsic as well as instrumental value, primarily through its positive impact on social relations.

Figure 1.3 also serves to highlight the important distinction between the spheres of interest of health professionals as compared to individual patients. The arrow from healthcare to health refers to the expected effects from various types of healthcare on health, that is, the production function, about which health professionals are trained to have information. Based on this information, then, it is the sphere of the patient to judge just how important a given health improvement is for her utility or subjective well-being.

1.5 From micro to macro

While gross domestic product (GDP) and Gross National Income (GNI) are the most widely used indicator for the wealth of nations, life expectancy at birth (LE) is the most commonly used indicator for the health of nations. In general, the poorer a population is, the sicker they are and the shorter the time they live. The relationship between wealth and health suggest that poverty reduction has strong impacts on life expectancy, while beyond a certain level, further wealth increases have no further positive impacts on longevity, see Figure 1.4.


[image: image]

Figure 1.4 The health by wealth relationship across the world: per capita gross national income versus life expectancy at birth.

Source: data from The World Bank. DataBank: Health, http://data.worldbank.org/topic/health?end=2014&start=1960, accessed 20 Feb. 2017, Copyright © 2017 The World Bank Group; World Health Organization, Global Health Observatory (GHO) data, http://www.who.int/gho/en/, accessed 20 Feb. 2017, Copyright © 2017 World Health Organization.



What about the effects of increased healthcare spending on improved health? Figure 1.5 suggests much the same relationship as in Figure 1.4. At the bottom end, increased healthcare resources have tremendous impacts on longevity, but beyond a certain level, there is hardly any association. A closer look into this relationship by use of simple linear regression reveals that in the 95 poor countries with healthcare expenditures per capita less than $1000, an extra $100 on healthcare is associated with 1.65 additional life years (p < 0.001). However, there is hardly any such association in the 35 countries that spend above $2000 per capita on healthcare. Of course, this should not be taken to imply that healthcare is ineffective at this level, but rather that there are other more important determinants of longevity at this income level.


[image: image]

Figure 1.5 The healthcare by health relationship across the world: per capita total expenditure on health versus life expectancy at birth.

Source: data from The World Bank. DataBank: Health, http://data.worldbank.org/topic/health?end=2014&start=1960, accessed 20 Feb. 2017, Copyright © 2017 The World Bank Group; World Health Organization, Global Health Observatory (GHO) data, http://www.who.int/gho/en/, accessed 20 Feb. 2017, Copyright © 2017 World Health Organization.



The curves in Figures 1.4 and 1.5 have such a similar shape that they may suggest a linear relationship between a country’s wealth and its healthcare spending. Given the very strong impacts of healthcare on health at the bottom end, poor countries would have better reason to spend relatively more of their GDP on healthcare than rich countries. As the major burden of diseases due to poverty and malnutrition evaporate with increased wealth, one might think that increased healthcare spending is not as needed, something which suggests a diminishing proportion. However, Figure 1.6 gives a picture of an increasing proportion of a country’s wealth spent on healthcare. The higher the GDP, the relatively more of it is spent on healthcare. This phenomenon holds both for comparisons across countries and within countries over time for most countries. In Norway, the proportion of GDP spent on healthcare has increased from 3% to 10% over the last 50 years. It seems like the richer a country is, the more it can afford to spend on healthcare.


[image: image]

Figure 1.6 The relationship between gross national income (GNI) and percentage of GNI spent on healthcare (total healthcare expenditures (THE/GNI).

Source: data from The World Bank. DataBank: Health, http://data.worldbank.org/topic/health?end=2014&start=1960, accessed 20 Feb. 2017, Copyright © 2017 The World Bank Group; World Health Organization, Global Health Observatory (GHO) data, http://www.who.int/gho/en/, accessed 20 Feb. 2017, Copyright © 2017 World Health Organization.



Figures 1.4–1.6 are all based on a continuously updated data set provided by the World Health Organization (Global Health Observatory data: http://www.who.int/gho/en/). They reveal some sharp contrasts: life expectancies vary from around 60 years in Africa to above 80 years in rich countries. In the ‘world championship’ in per capita healthcare spending, the US is the big winner: it spends close to 50% more than the second highest spender, Norway. When it comes to the distribution of funding, the US is exceptional with its high share of private health insurance. Cuba is also exceptional: despite its low wealth, it has a high life expectancy and a high share of publicly funded healthcare.

Table 1.3 provides some notable contrasts in healthcare expenditure and healthcare personnel: the rich countries (except for the US) have a high proportion of government-funded healthcare, while poor countries (except Cuba) have low proportions. Since the major share of healthcare expenditures goes to pay for labour input, we note a clear association between expenditures and the density of skilled healthcare personnel.

1.6 Policy lessons

For the purpose of this book, health is defined according to whatever dimensions are included in the descriptive system that measure HRQoL. The primary concern is with health gains rather than with health per se. Given that health gains occur in terms of improvements in health states, and prolonged longevity, a commensurable metric is needed that accounts for both quantity and quality of life.

Healthcare consists of four branches of activities—cure, care, prevention, and rehabilitation. Whilst healthcare personnel normally provide cure, care, and rehabilitation, prevention may involve a range of interventions whose overriding objective is to prevent ill health and reduce the risks of dying—of which only a part would be provided by the health sector. A pragmatic definition of healthcare, then, is whatever happens to be classified as such in a national accounting system.

Studying the effects of various interventions on patients’ health is fundamental in medical research. The bad news is that, generally, there appears to be a strongly diminishing effect of increased healthcare on health: the more money spent on healthcare, the less ‘value for money’!

Health policy debates in many countries are increasingly using terms that are central in the health economics literature. Two examples of these, ‘efficiency’ and ‘cost-effectiveness’, will be explained in Chapter 2.
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Chapter 2

Economics and efficiency



2.1 The heart of economics

There are many versions of a definition of economics. A short and precise one can be found in The Pocket Economist (Pennant-Rea and Emmott 1983): ‘how scarce resources are used to produce and distribute goods and services to meet human wants’. So, three key concepts are embodied in the heart of economics: production, distribution, and scarcity. Because one of its early practitioners, Thomas Malthus (1766–1834), believed that scarcity was so acute as to put the world permanently on the edge of famine, economics came to be known as the ‘dismal science’.

Economists try to answer three questions simultaneously: what is to be produced, how is it to be produced, and for whom is it to be produced? Many economists would say that people’s preferences should determine what is to be produced, that is, ‘give the people what they want’. Alternatively, some would take the view that people’s needs should determine what is to be produced. This distinction between ‘wants’ (or ‘desires’) and ‘needs’ is particularly relevant in the context of healthcare.

How things are to be produced depends on technology, and the relative prices of the production factors. For whom, is an issue of distribution, and the answer given by neoclassical economic models is to distribute the goods according to people’s willingness and ability to pay. This is how the problem of distribution is solved in most real-world markets. However, this distributive principle is quite different from that found in publicly funded healthcare systems, where the objective is to distribute healthcare based on people’s needs: equal access for equal needs.

When answering these fundamental questions, economics emerges as a field somewhere at the interface between engineering and political philosophy. Economists would ask engineers about what is technologically feasible, that is, how can we possibly produce the things that people want or need? And they would ask politicians about which distributive principle society would like as a basis for determining who are to have these things. Thus, when the technologies have been identified and the distributive principles have been decided, economists enter the scene.

Economic models have three types of building blocks: (1) identities, (2) technological relations, and (3) the objective function. A typical ‘identity’ relation is the account balance: money out = money in. In other words, the revenues obtained from selling the good are equal to the costs of purchasing the input factors plus any profits. A technological relation would be a production function that explains the relationship between input factors and output. In neoclassical models, the objective is usually stated as one of maximizing social welfare as a function of individuals’ utilities. However, most publicly funded healthcare systems are based on two key objectives: (1) maximizing population health, and (2) fairness in the distribution of healthcare.

Economic models make a number of assumptions about the way in which inputs and outputs relate to one another and about how producers and consumers behave. Producers are assumed to maximize profit, and in order to do so, they must organize their production in the most cost-efficient way. In competitive markets, this behaviour is forced upon producers because they would otherwise go out of business. However, in non-competitive markets, such as with publicly funded healthcare systems, providers would not be exposed to the same pressure for cost-efficiency.

Identities and technological relations are considered to be positive issues, while stating the objective function and the distributive principles are normative issues. Positive issues deal with how things are, while normative issues deal with how things ought to be. This distinction between positive and normative is important and is often strongly emphasized in economics. In the particular context of applying economic models to inform health policy, it is for society to state the objectives and the principles under which healthcare should be distributed. These are therefore clearly normative issues, which might narrow the degrees of freedom that economists have when choosing which types of models to use.

The discipline of economics is commonly split into two branches: ‘macroeconomics’ and ‘microeconomics’. Although the boundaries between macro- and microeconomics are blurred, the majority of health economics appears to have its theoretical basis in microeconomics. Microeconomics focuses on the behaviour of market actors, and analyses how their behaviour influences supply and demand. Starting from basics, the market actors are usually referred to as producers and consumers, sometimes as firms and households.

Producers are assumed to be motivated by maximizing profits. Their behaviour is constrained by technology as well as by prevailing market prices. In a perfectly competitive market, each producer is a ‘price taker’; that is, their share of the total market is too small to influence market prices. However, under other market forms, such as a monopoly, a single producer influences the market price. Consumers are assumed to be motivated by maximizing utility. They are well informed, and act autonomously. Their choices are constrained by their income and the prevailing market prices. The moves they make depend on their individual preferences or ‘taste’; some like it hot—some like it mild.

This chapter will follow a three-by-three structure: (1) general production models, (2) general consumption models, and (3) the application of this general framework on health and healthcare. Each of these sections emphasize three key characteristics: (1) positive but diminishing effects (or returns) of increasing inputs on output; (2) substitutability, that is, alternative combinations of inputs can yield the same level of output; and (3) opportunity costs, that is, more resources to one party involve benefits forgone to another party.

2.2 The supply side: resources, production, and costs

The dismal fact is that resources are scarce. At a given point in time, there are limited numbers of skilled and unskilled workers, factory buildings and machinery, and raw materials. An important question then is to identify the relationship between different quantities of resource inputs, and the outputs produced.

We shall start with the general production function with only one input factor, and explain the relationships between average and marginal productivities. This model is important for understanding why marginal costs are increasing. Following on from this ‘one-factor’ model, we introduce a model with two input factors that can substitute each other. This model is important for understanding the widely used concept of cost-effectiveness. Thereafter, we introduce a model with two goods rather than one. From this general model, the concept of opportunity costs pops up: when the production of one good is increased, input factors will have to be transferred from the production of the other good, that is, producing more of good A has opportunity costs as measured by the reduced output of good B.

2.2.1 Production function with one input factor

A production function sets out the technology relationship, explaining how the amounts of input factors, such as labour and capital, vary with the production of goods. Consider the simplest version with only one variable input factor, labour [image: image], and output, [image: image]:

[image: image]

Usually we find that production increases with more inputs, although it rarely increases proportionally with input. Initially, output would increase more than the increase in input, and we have what is termed economies of scale. After some level of production, this over-proportional increase starts to diminish to the point where there is constant return to scale, that is, output increases proportionally with input. After this level, there is under-proportional increase; production increases at a diminishing rate. But, there comes a point (the ‘satiation point’) where more input does not yield more output, after which more input would actually reduce the level of output. Figure 2.1 illustrates this pattern, where the horizontal axis, labelled L, is the amount of labour used, and the vertical axis, [image: image], is the amount of goods produced.

The S-shaped production function has been identified across very different types of productions: different goods and services, different input factors, as well as different technologies. Consider doctors as an input factor in a hospital equipped with various types of machinery: with only one doctor, she would spend much time running from one end of the building to the other. Employing more doctors means that less time would be wasted. And, when doctors specialize their skills across diagnosis and patient groups (e.g. oncology, paediatrics), this task division will increase production at a higher rate than the increase in number of doctors. However, when wasted time has been saved, and there is no more room for specialization, more doctors may still lead to increased production, but at a diminishing rate. Then, there comes a point, beyond which more doctors would get in each other’s way, so that production will actually fall.

The central concept of productivity can be defined on an average or marginal basis. Average productivity is simply the total output divided by the number of units of the particular input: in the case of labour, it means [image: image]. Marginal productivity is the additional output which follows from employing an additional unit of the particular input: in the case of labour, it means [image: image], where [image: image] (delta, from the Greek alphabet) means change. In Figure 2.1, the slope at any point on the curve would indicate the marginal productivity. Note that the average productivity increases at a slower rate, and remains positive even after we have reached the point with negative marginal productivity, that is, the satiation level reflecting the maximum level of production in Figure 2.1. Thus, even if the average productivity is positive, we should never increase the production level when the marginal productivity is negative.

The average or marginal productivity depends crucially on how much other inputs are involved. Labour productivities would normally be higher the more machinery there is behind each employee. Thus, as well as different paces of work, differences in labour productivity across countries are due to differences in the technology applied.


[image: image]

Figure 2.1 The typical relationship between one input factor and output.



As to the optimal number of workers to employ, this depends on the prices of inputs and outputs, that is, the wage rate of the workers employed and the price of the goods produced. The only thing we can say for sure is not to employ beyond the satiation point, at which level additional workers will reduce the total production.

Average and marginal costs

The distinction between fixed and variable input factors creates a corresponding distinction between fixed and variable costs. Fixed costs are the costs of fixed input factors, such as investments in buildings and machinery. These costs do not vary with the quantity produced. Variable costs—on the other hand—vary with the level of output. They include the costs of variable input factors such as labour, energy, and raw materials. The more we decide to produce, the more of such input factors are required. Total costs, TC, then become the sum of fixed costs, FC, plus variable costs, V(X), the latter being a function of quantity, [image: image]:

[image: image]

Average costs, AC, are simply taking total costs and divide by the given quantity:

[image: image]

Note that when dividing fixed costs with the quantity produced, these average fixed costs [image: image] will fall with increasing production. If variable costs were completely linear with increasing level of production, the average variable costs [image: image] become constant, that is, the more we produce, the cheaper it gets per unit. However, the relationship between variable input factors and level of production is more complicated, see Figure 2.1: after some level of production, the average productivity will start to decrease. By logic, when the cost per unit of input factor is the same no matter how many we employ, the average cost will start to increase.

Marginal costs are the additional costs following a one-unit change in production. Since fixed costs by definition remain unchanged, it is only the additional variable costs that matter:

[image: image]

When production increases stepwise as a consequence of one extra worker employed, marginal costs are computed within the specific interval; divide increased variable costs by the increased units produced.

Figure 2.2 shows the general relationships between the average and marginal cost. Fixed average costs [image: image] are always decreasing with increasing [image: image]. Variable average costs [image: image] follow a U-shaped pattern. Total average costs (AC) are at their lowest when the decrease in fixed variable costs outweigh the increase in variable average costs. As long as marginal costs are lower than average costs, average costs will fall. Average costs will increase when marginal costs are higher than average costs. Hence, the MC curve will always intersect the AC curve at its lowest point, referred to as the technical optimum.


[image: image]

Figure 2.2 Average and marginal cost curves.



So, which production level is the best? If only concerned about costs, the technical optimum is the best because this is where average costs are at their lowest. However, if the producer aims at maximizing profit, they would compare the marginal revenue from the last unit sold (i.e. the price) with the cost of producing it (i.e. the marginal cost). In other words, the best production level for a profit-maximizing firm is where marginal revenues equal marginal costs, provided of course that this is beyond the technical optimum. And, the important lesson is that the increasing marginal cost curve is explained by decreasing marginal productivity. Box 2.1 with its corresponding Table 2.1 provides a numerical example. Box 2.2 provides a policy case.

Box 2.1 Example: productivity and costs


Imagine a hospital ward where only one input factor varies with activity. In Table 2.1, [image: image] refers to the number of doctors on each shift, and [image: image] is the number of patients operated. The third column [image: image] expresses average productivity, while the fourth column expresses marginal productivity [image: image], that is, how much the production changes as a result of increasing the use of input by one unit. In this example, the first doctor increases the production by 4; the second doctor increases the production by 6 (from 4 to 10); and employing a third doctor leads to an increased total production of 10—which is where the marginal productivity is highest.

Assume further that labour unit cost is 200 and fixed costs [image: image] are 1000: fixed average costs [image: image] are decreasing with increasing [image: image]; variable average costs [image: image] are decreasing until [image: image], and start increasing after [image: image]; and total average costs [image: image] are at their lowest when [image: image].

Note that average variable costs are falling as long as average productivity is increasing. When average productivity starts to decrease, average variable costs will start to increase. The last column of the table represents the marginal costs. Because the third doctor is the most productive ([image: image] increases from 10 to 20), she would therefore contribute to the lowest marginal costs [image: image]. The seventh doctor employed has the lowest marginal productivity, implying the highest marginal costs [image: image].




Table 2.1 Input, output, average and marginal productivity, and costs



	L
	X
	X/L
	ΔX/ΔL
	FC
	VC (= 200*L)
	TC
	FC/X
	VC/X
	TC/X
	ΔVC/ΔX=MC



	0
	0
	0
	
	1000
	0
	1000
	∞
	0
	∞
	



	
	
	
	4
	
	
	
	
	
	
	50


	1
	4
	4
	
	1000
	200
	1200
	250
	50
	300
	


	
	
	
	6
	
	
	
	
	
	
	33


	2
	10
	5
	
	1000
	400
	1400
	100
	40
	140
	


	
	
	
	10
	
	
	
	
	
	
	20


	2
	20
	6.7
	
	1000
	600
	1600
	50
	30
	80
	


	
	
	
	8
	
	
	
	
	
	
	25


	4
	28
	7
	
	1000
	800
	1800
	36
	29
	64
	


	
	
	
	7
	
	
	
	
	
	
	29


	5
	35
	7
	
	1000
	1000
	2000
	29
	29
	57
	


	
	
	
	5
	
	
	
	
	
	
	40


	6
	40
	6.7
	
	1000
	1200
	2200
	25
	30
	55
	


	
	
	
	2
	
	
	
	
	
	
	100


	7
	42
	6
	
	1000
	1400
	2400
	24
	33
	57
	







Box 2.2 Average versus marginal costs in healthcare


Probably the most cited example of the policy relevance of marginal cost information for healthcare resource allocation is the study of the costs of guaiac stool testing (Neuhauser and Lewicki 1975). Based on the suggested guidelines by a group of medical specialists, six subsequent tests had been recommended for detecting cancer in the bowel. If performing all six tests, the average cost was estimated at $2451 per detected cancer. However, because the incremental detection was strongly diminishing with additional tests, the marginal cost was $47 million per detected case from performing the sixth test.

While this extreme difference between marginal and average costs has been questioned, the important message from this example is that average cost figures are a misleading basis for determining an appropriate level of activity. This highlights the importance of information about marginal costs and marginal benefits when making resource allocation decisions.



Hospitals that are not motivated by profit maximization might also find it relevant to compare their marginal costs of treating an additional patient with the revenues received for doing so. Under activity-based financing, hospitals are being reimbursed at prices based on national average costs of the various diagnosis-treatment pairs, or diagnosis-related groups (DRGs). If marginal costs exceed the reimbursed DRG price, then in isolation the last unit will involve a loss.

There is a saying that ‘the only relevant costs are those from which you can escape’. If you are forced to reduce your production, you cannot escape the fixed costs—only variable costs. Interestingly, some type of costs are more variable when considering increased activity, than when considering reduced activity. Labour laws in many countries make it more difficult to fire workers than to hire new workers.
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