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Summary

Reducing health inequalities is an important part of health policy in most countries. This paper
discusses from an economic perspective how government policy can influence health inequalities,
particularly focusing on the outcome of performance targets in England, and the role of sectors of the
economy outside the health service — the ‘social determinants’ of health - in delivering these targets.

Theoretical models

There has been some theoretical work in economics on the interaction between income, personal
behaviour, and health. The core of these models is an assumption that individuals pursue a number of
objectives, not all related to longevity and health. Within these models, health is valued for its own
sake, and also promotes pursuit of other objectives: work, raising family, and participating in the
community. Personal choices may therefore be made perfectly rationally to maximize these
objectives, but may not necessarily maximize health. Furthermore, these models offer no
unambiguous predictions about the relationship between the social gradient and health behaviour or
health. However, if income has an increasing influence on health as income increases, for example
due to positive lifestyle changes, then under reasonable assumptions it is likely that redistribution of
income towards disadvantaged people might reduce Income Related Health Inequality (IRHI), but at
the expense of average population health. Overall proportionate income growth would increase
average health but increase IRHI.

Empirical estimates of the relation between income, human capital and health

Evidence for a (cross sectional) social gradient in health is strong. However, it is difficult to estimate
the causal relationships between income, social factors and health, because of endogeneity, the
influence of other factors and long time lags. Health problems and health behaviour tend to be
strongly persistent. This makes changing trends in health and health inequalities at the macro level
very challenging within the time frame envisaged by national targets.

Micro-level studies strongly suggest that causality of income and health runs both ways. Education
and other ‘permanent’ changes to income have a stronger influence on health than temporary
changes. It is difficult to generalise about the relation between health and income at a national level,
though perhaps the data suggest a stronger relation from health to GDP growth than the other way
around, and a greater size of effect in low income countries. On a macro level, an important question
is how the worsening macroeconomic climate will affect health and health inequalities, and the steps
that should be taken to mitigate the consequences of the recession on health. However, macro level
studies are ambigous on the effect of lower economic activity on health: recessions may improve
some indicators of mortality and morbidity (such as road accidents).

Overall income inequality, measured by Gini coefficient, increased substantially in the UK during the
1980s, mainly because of growing differences in earnings, and has not reduced subsequently.
However, over the last 10 years inequality has increased most at the upper and lower extremes of the
income distribution. For the bulk of the population, there has been income redistribution in favour of
the less affluent.

Economists have developed a distinct research literature on income-related health inequality. Both
income inequality and health-related inequality have increased since the 1990s. Van Ourti and
colleagues have examined the differential impact of increased income on health at different points in
the income distribution. They found that this ‘income elasticity of health’ increases with income in
most European countries, offering some explanation for the increased income-related health
inequality during the 1990s.

The rationale for government intervention

Micro-economic theory suggests personal decisions about health behaviour might lead to inadequate
levels of prevention (from a societal perspective) if (among other reasons): there is inadequate
information for citizens; there are externalities (eg passive smoking, alcohol misuse associated with
crime, etc.); there are artificially low prices for unhealthy products (eg agricultural subsidies for high
fat foods); there is clustering of health problems (eg peer group influence); or individuals are prone to
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irrational behaviour or poor self control. From an economic perspective, policies that constrain
personal autonomy should weigh these welfare losses against public health and other benefits.

Types of government interventions

Policies to influence individual behaviour include four categories of intervention (from Sassi and
Hurst).

¢ Increasing healthy options, where the market fails to provide (eg improving school meals,
improving public transport);
o Influencing preferences: this might include

o providing information, such as improved food labelling, personalized health-related
advice, and social marketing approaches;

o incentives: some experiments have been effective, such as the Conditional Cash
Transfer experiments in Latin America, that offer small but meaningful cash rewards
for compliance with (eg) preventive initiatives or enrolment in school. There are
nevertheless numerous design issues to be considered, such as which behaviour to
target, which groups (if any) to target, the size of the reward, and how to police the
scheme

o using more recent insights from behavioural economics, there is increased interest in
‘liberal paternalism’, under which peoples preferences might be influenced by the
manner in which options are presented to them.

¢ Price controls, subsidies and consumption taxes have a long history in public policy, for example
in the form of ‘sin taxes’. Recent studies (eg on mimimum pricing of alcohol) have suggested
that these are generally effective in aggregate, though price rises generally have the highest
impact on poor people, so the impact on inequalities is less clear cut. There may also be
unintended side-effects, such as smuggling and cross-border consumption.

¢ Restrictions and bans and other forms of regulated behaviour can be effective (eg the public
smoking ban) but may lead to unintended adverse outcomes (such as illegal avoidance
measures).

Government policy on public services

The government can have a profound influence on the shape and performance of local public
services through its national policies. These include target regimes, funding mechanisms,
performance reporting, and staff contracts.

o National targets: since 1998 national government priorities in England have been expressed
through the Public Service Agreement (PSA) target regime. This has been successful in some
domains (such as waiting times), but less so in others (inequalities, cross-departmental
targets). There is a well-developed literature on how to maximize the effectiveness of central
targets. English policy is moving towards local priorities, through the Comprehensive Area
Assessment initiative being implemented by the Audit Commission.

e Funding mechanisms: the English NHS has a well-established resource allocation
mechanism that seeks to secure equity in health service access between geographical areas.
It has been recently augmented by a major ‘health inequalities’ adjustment of £7.5 billion
intended to direct resources to areas making the biggest contribution to premature mortality
and disability. Its effectiveness in reducing health inequalities has yet to be established.

e Local performance reporting: there has been increased use of local performance reporting for
public services, for example through the Healthcare Commission’s annual health check and
the Audit Commission’s Comprehensive Performance Assessment. These have been
effective in focusing managers’ attention, although not notably in the inequalities domain. A
key issue for the future will be the extent to which Comprehensive Area Assessment
succeeds in securing cross-agency collaboration (including public, voluntary and private
sector).

e  Staff contracts: there has been increased interest in the extent to which incentives directed at
the practitioner level might secure better outcomes than those directed at organizations. The
GP Quality and Outcomes Framework is the most notable English example. It has
undoubtedly secured improved focus of GP activity, although the small measured gains that
can be attributed to the QOF do not yet seem to justify the large expenditure.
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Integrating equity into priority setting

The methodology of priority setting in health care has reached an advanced stage of development,
not least through the work of the National Institute for Health and Clinical Excellence (NICE). There
are however challenges in integrating public health and social interventions into the traditional cost-
effectiveness approach. Drummond and colleagues summarize these as:

o Attributing outcomes to interventions

e Measuring and valuing outcomes

e Incorporating equity considerations

¢ Identifying intersectoral costs and consequences

An implication of this analysis is that priority setting is drawn towards cost-benefit rather than cost-
effectiveness analysis, a much more demanding methodology. Furthermore, analysis of equity
requires modelling differential responses by subgroup, again multiplying complexity.

There has been some work by economists on how society values identical health gains for different
population groups. There is evidence of strong preference for equity amongst some people, but
preferences are highly variable. In principle, this research can be used to adjust cost-effectiveness
ratios for equity concerns. However, studies so far have been relatively small scale and tentative in
their conclusions.

Given the methodological challenges, policy makers (including the UK government) have developed a
more pragmatic approach towards priority setting, in the form of descriptive Health Impact
Assessments. These are likely to be especially helpful when examining cross-departmental initiatives.
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1. Introduction

Health inequalities are a major concern of government policy in nearly all countries. Health is valued
for its own sake. But health also enables participation in other aspects of daily life: work, raising
family, and participating in the community. Reducing inequalities in health is considered both a matter
of social justice, and a means of opening up other opportunities, particularly for the most
disadvantaged.

The World Health Organisation Commission on the Social Determinants of Health has recently
completed a two-year investigation into the social causes of health inequalities (CSDH 2008). The
report concludes that health inequalities cannot be fully explained by poverty or variation in income
alone. Nor can inequality in health be fully explained by the varying capacity of local health services.
In addition to these factors, health inequalities are caused by inequitable distribution of more
fundemental social, political and economic forces, the ‘social determinants of health’.

A central precept of CSDH is that health depends on many factors and policies that are outside of the
remit of health ministries. The CSDH make a large number of recommendations for government
action at different levels: to improve basic living conditions, health services, education, and working
conditions; to reduce inequalities in power and resources; and to create transparency by monitoring
and measuring inequalities in health.

The CSDH builds on earlier work by the WHO Commission on Macroeconomics and Health (CMH
2001). However, the CSDH highlights the influence of social conditions on health and inequality,
whereas the CMH stressed the value of a healthy population as a means towards national income
growth.

This paper discusses from an economic perspective how government policy can influence health
inequalities, particularly focusing on the outcome of performance targets in England, and the role of
sectors of the economy outside the health service — the ‘social determinants’ of health - in delivering
these targets. The relationship between health and social conditions have been analysed in a number
of frameworks, representing different disciplines (Solar and Irwin 2007). We do not argue that an
economic framework is more appropriate than other perspectives. Rather, we review how economic
analysis has been used to explain the causes and consequences of health inequalities and inform
policy making. We focus on:

o Theoretical models of the relationships between human capital, income and health
e Empirical evidence on the relationship between income and health

¢ The role of individual lifestyle and consumer behaviour for health

o The use of performance indicators and targets relating to health inequalities

o Evaluation and priority setting for policies aimed at reducing health inequalities

While the CSDH report is a tremendous achievement, it downplays some issues that economists
would consider important. While the CSDH acknowledge the importance of identifying the direction of
causality (Solar and Irwin 2007), many of the data presented in the report are correlations. We review
studies that have attempted to identify these causal relationships and the dynamics involved. The
CSDH does not analyse the role of lifestyle and choice in much detail, other than implying that
behaviour is likely to be determined or restricted by social conditions. Economists have developed
theoretical models and empirical work examining the choices people make, and whether these can be
considered ‘rational’. The Commission’s recommendations are not prioritised or costed. This paper
will discuss methods for evaluation and priority setting. CSDH stress the need for good governance,
transparency and monitoring health inequalities. We review the economic literature on designing
performance management targets that may support this recommendation.
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2. Economic framework for analysing health inequalities

The causes or determinants of inequalities in health are of course many and varied. The WHO
Commission on SDH emphasised that the major intermediate causes of morbidity and mortality in
middle and high income countries — undernutrition, obesity, smoking, hazardous alcohol consumption,
hypertension, sexual behaviour — are broadly speaking linked to one’s socio-economic position
(CSDH 2008).

In this section, we describe an economic perspective on the relationship between income inequalities
and health inequalities. This conceptual model does not try to explain every aspect of the relationship
between income and health — this would be infeasible. Instead it aims to show in general but
mathematical terms the effect of income inequality and income growth on income-related health
inequality and average health. Many other economic models have been developed to explain other
aspects of these relationships, such as national income growth models and household behaviour
models, and some of these are described in subsequent chapters.

2.1 A simple economic model of health inequalities

Contoyannis and Forster (1999) develop an economic model based on the relationship between
income and health, where the effect on health of a given change in income (or percentage change in
income) might not be the same for all social groups. This model shows in general the conditions or
the assumptions under which policies aimed at improving health behaviour, proportionate income
growth or redistributing income might affect population health and income-related inequalities in
health. This model has also provided the conceptual framework underpinning some empirical studies
looking at income-related inequalities in health (Van Ourti et al 2009).

2.1.1 The relationship between health and income

For each individual in the population, health Hj is influenced by income |j.
Hj = h(lj, Ej) j = members of the population A, B, ..

Figure 1 shows an example of the individual health production functions for persons A and B (H, and
Hg). For simplicity the relationship between individual health and income is linear in Figure 1, but need
not be so. The conclusions that Contoyannis and Forster (1999) derive from the model are valid as
long as health is increasing with income, even with diminishing individual returns.

The relationship between income and health is not the same for all individuals. Health is also
influenced by other factors, Ej. These variables might be intermediate ‘determinants’ of health, for
example, representing lifestyle. Person A (or type ‘A’) might respond to changes in income by healthy
changes to lifestyle, whereas person B might take up some elements of a less healthy lifestyle given
the same change in income. Lifestyle is of course not the only intermediate determinant of health.
Other factors would include working conditions, housing, social networks/support, access to education
and recreation, etc, that to a greater or lesser extent are influenced by income. Figure 1 does not
include factors such as genetics that influence health but are unrelated to income. These factors
could be included in the model, for example by shifting the ‘intercept’ for some individuals, but would
not change the results.

The ‘population’ health production function Ph shows the ‘average’ health of the population at each
level of income. lts shape depends on how E varies with income, eg people with higher incomes
might be more or less likely to take up healthy lifestyles. Micro-economic theory makes ambiguous
predictions about whether preventative health behaviour will increase or decrease with income
(Kenkel 2000). A simplified version of this theory is described in Chapter 3. Likewise, the Contoyannis
and Forster model does not make any a-priori assumption about whether Ej - intermediate
determinants of health and/or health behaviour - are increasing or decreasing in income. Given linear
individual health production functions, Contoyannis and Forster show the ‘population’ health
production function Ph will be linear (Ph1) if the proportion of people with ‘healthy type A’ and
‘unhealthy type B’ lifestyles is the same across the income distribution. Ph will be concave (rate of
increase of population health in falling with respect to income) if people are more likely to be
‘unhealthy type B’ higher up the income scale (Ph2), and convex (Ph3) if people are more likely to be
‘healthy type A’ higher up the income scale.
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Individual health,
Population hedth

Hezlthof eroup A (HA)

Ph2

Phl

Ph3

Health of group B [(HE)

Income

Figure 1. The basic framework (Contoyannis and Forster 1999).

Contoyannis and Forster (1999) show that given their assumption that health is increasing in income,
then a redistribution of income

¢ will reduce income-related inequalities in health (IRHI)
e might reduce mean health if Ph is convex

Growth of income

¢ will increase mean health
e might increase IRHI if Ph is convex

2.1.2 Strengths and limitations of the simple model

The Contoyannis and Forster model is in many ways closely related to the framework used by the
CSDH (Solar and Irwin 2007). It allows examination (in an abstract way) of the influence of income on
health, and the interaction between income and other intermediate determinants of health, such as
behaviour. It is concerned with explaining income-related inequalities in health as well as average
health. It assumes the relationship flows from income to health, rather than the other way round.

Given that this is a general framework, it does not make any a priori claim as to whether the
population health production function is actually convex or concave. Rather, it shows the conditions
under which there may be a trade-off between average population health and IRHI. Public health
measures, such as promoting healthy lifestyles, may increase mean health but worsen income-related
inequalities in health if, for example, people higher up the income scale are more likely to respond.
Similarly, other measures such as redistribution from rich to poor might reduce income-related health
inequalities but might reduce overall health if higher-income groups forgo healthy behaviour while
recipient groups do not take up healthy behaviour. We look at some of the empirical evidence in the
UK concerning lifestyle (smoking, alcohol and obesity), and macro-level evidence on the relationship
between income, lifestyle and health in Chapters 3 and 4.

The model has several limitations. First, it assumes that health generally increases with income,
though possibly with diminishing returns. There may be limits to this positive relationship (DH 2009).
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Work related and road traffic accidents in particular tend to increase with economic activity (Adda et al
2008). Second, the model assumes that the health of individuals is independent of the health and
income of others. An important issue is the extent to which health is influenced by one’s relative
position in the social hierarchy rather than one’s absolute resources. Furthermore, the effects of
inequality of income might not be confined to the most disadvantaged but could affect the health of
the majority of the population. These arguments are comprehensively reviewed by Wilkinson and
Pickett (2009). Third, the model is descriptive. It suggests there might be a relationship between
income, lifestyle and health but does not try to explain what factors might influence this relationship.
Fourth, the model assumes the effects are instantaneous and act in one direction: income to health.
Causality may run in the opposite direction, and there are lags between changes in income to
behaviour, behaviour to health, and health to mortality. This means there may be a strong (cross
sectional) gradient in health across society at any point in time and, at the same time, a weak
relationship between changes in income and changes in health during the time frame over which
policy makers set targets. Finally, although the model shows how there might be trade offs between
improving IRHI and population health, it does not offer a framework to evaluate the overall costs and
benefits of policies. Approaches to evidence-based priority setting are discussed in Chapter 6.
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3. Empirical estimates of the relationship between health, human capital
and income

This chapter examines the evidence on the relationship between health, human capital and income.
Clearly, this is a huge and complex topic, and no single study could hope to address all the possible
questions that might be asked, let alone provide definitive answers. We only present here a selection
from a large literature. For other reviews see for example Suhrcke et al (2005) on the contribution of
health to the economy focusing in particular on the European Union, and Suhrcke et al (2007) on
health and economic development in Eastern Europe and central Asia.

In this chapter, we look at studies that have assessed the relation from income to health, and health
to income. Many of the data presented by the CSDH did not identify the direction of causality and the
authors tended to take for granted that the data showed social factors were causes of ill health and
health inequality rather than the other way round. Furthermore, if social interventions are found to
improve health, policy makers might be more likely to implement them if it can be shown that this
would feed through to other national objectives such as improved labour productivity or economic
growth.

At the risk of generalising, it is quite plausible that causality runs in both directions but as health tends
to be persistent it might take a long time before the full effect is realised (Contoyannis et al 2004).
Another question is the interaction between income, health and other human capital (eg education).
Changes in income might be only transitory, whereas human capital represents a person’s long term
productive potential. A third question is whether individual level effects might be dampened or
enhanced when scaled up to national level. For example, improvements in health might release
household or state resources that could be used in other healthcare services.

To examine these issues, we review a selection of studies in four broad areas. First, we review
individual or household level studies looking at the relationships between health and income and vice-
versa. Second, we examine the relationship between population health and economic growth. Third,
we review the relationship at national level between income inequality and income-related inequalities
in health. Fourth, we look at the effect on health of economic downturns.

3.1 Using micro (individual and household) level data

There are several channels by which health might influence income, and vice-versa. The effect might
be mediated by other factors or social determinants which might be correlated with income. Some of
these channels might include:

o Health affects productivity. Healthy adults have a greater capacity for work, and healthy children
are more likely to become healthy adults

o Health affects decisions to enter or leave the labour market, for example for early retirement.

o There is a relationship between health and education. Healthy children and adults have a greater
capacity for education and training and a reverse effect as better education can increase
earnings and can promote healthy behaviour.

e Income may influence subsequent health

e Other social determinants, such as the workplace environment influence health for better or
worse.

In this section we review empirical evidence from household and individual level data concerning
these relationships.

Effect of health on productivity and earnings

The first studies about the relationship between health and productivity focused on developing
countries and the association between nutrition and productivity. More recent research has started to
analyse the link between health and earnings in high-income countries as provided by the steady
emergence of extensive panel data sets, such as household surveys.
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There is an extensive literature that supports the existence of a direct relationship between low adult
height (partly as a consequence of poor child nutrition) and reduced adult wages in developing
countries (Alderman et al 2005). Thomas and Strauss (1997) analyses the impact of adult height on
adult wages for urban Brazil and finds that a 1% increase in height is likely to lead to a 2-2.4%
increase in earnings. The study accounts for causality between health measures and productivity or
earnings by using relative food prices as instrumental variables for health.

Behrman and Hoddinott (2005) use the anthropometric-earnings estimates estimated by Thomas and
Strauss (1997) to predict the long term impact of the nutritional component of the Mexican
OPORTUNIDADES scheme, a cash transfer programme benefiting poor rural families. They find a
2.9% potential increase in adult earnings due to the increased adult height following the improvement
in children’s nutrition induced by the programme.

Rivera and Currais (2005) analyse the effect of health on earnings at different levels of the wage
distribution using quantile regression for a sample of Brazilian workers. Housing conditions and health
infrastructures are used as instrumental variables to identify health in the wage equation, and control
for the reverse effect of income on health. The study shows that health (as measured by the Body
Mass Index and two other self reported health indicators) has a significant positive impact on
earnings, and that the effect is greater at lower levels of the income distribution.

Suhrcke (2005) identifies many studies showing poor health negatively affects wages and earnings in
high income countries. Several studies find that physiological proxies for health affect earnings in high
income, as well as developing countries. Height appears to increase earnings, while obesity appears
to depress wages and earnings. However, Suhrcke concludes that this is more likely to be due to
social meaning attributed to height and obesity particularly in adolescence than a direct effect on
productivity.

Suhrcke (2005) finds a large number of studies from high income countries showing that health
increases the probability of participating in the labour force or retiring. Men tend to reduce their labour
supply in response to their wives illness, but in the reverse case women tend to increase their labour
supply. These results are very sensitive to the institutional framework in the country, such as pension
rules, availability of benefits and access to occupational and health insurance. Garcia Gémez and
Lépez Nicolas (2006) find that workers in Spain who suffer a health shock are around 5% less likely to
remain employed and 3.5% more likely to become inactive. Social insurance does not fully
compensate the fall in labour income.

Influence of health on education

Malnourished children tend to delay school enrolment, have lower school attainment and have poorer
performance on cognitive tests (Alderman et al 2005). This might be because their parents may invest
less in their education, because schools may accept students on the basis of their physical size, or
because poorly nourished children have higher rates of morbidity and are more likely to be absent
from school.

The relationship between children health and education is a complex one as both child nutrition and
schooling reflect unobserved household attitudes regarding investments in human capital. Many
studies that have found associations between nutrition and schooling (see e.g. Behrman 1996).
However, only a few established causality. For example, using a longitudinal dataset for rural
Pakistan between 1986 and 1991, Alderman et al (2000) explore the influence of nutrition in childhood
on later school enrollment decisions by controlling for the behavioural determinants of pre-school
malnutrition. They find considerable positive effects of improved nutrition on school initiation and
school attainment, particularly for girls.

In addition to malnutrition, contagious health diseases, such as worm infections, are another potential
source of low school performance outcomes by children in developing countries. Miguel and Kremer
(2004) studied the impact of a school-based mass treatment on student schooling participation based
on a randomised evaluation of Kenyan schools. Their results indicate that the deworming treatment
led to improved health and school attendance for treated students, and interestingly, also for
untreated students. This is thought to be because school attendance is influenced by social norms.
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Overall, they found a 25% reduction in absenteeism in treated schools and an increased schooling by
0.15 years per pupil treated.

Suhrcke (2005) finds that, while there is considerable evidence linking childhood health and education
in developing countries, there is little empirical work on this link in high-income countries.

A number of studies have looked at health as a potential mechanism through which economic status
flows intergenerationally. For instance, the study by Case et al. (2005) using a longitudinal data set of
British individuals followed from birth to age 42 shows that children born into poorer families were
more likely to have lower childhood health, worse schooling outcomes, and lower health in early
adulthood. All those factors were found to be associated with lower earnings in adulthood.

Influence of education on health

Mackenbach (2006) found that Europeans with lower levels of education tend to die younger and to
report lower levels of self assessed health, and the authors attribute this partly to exposure to risk
factors such as excess alcohol consumption and inappropriate diet.

Cutler and Lleras Muney (2007) also argue that the protective effect of education on health after
controlling for income, occupation, or ethnicity, might be mediated through behaviour. The better
educated are more likely to consume healthy goods (e.g. preventative health care, use safety devices
such as seat belts), and are less likely to consume unhealthy goods such as cigarettes or alcohol.

Influence of income on health

Parental income and wealth has a very strong association with subsequent adult health, both for
families in developing countries (van de Poel 2008) and developed countries (Case et al 2005).
However, showing a strong relationship between parental income and subsequent adult health does
not entirely eliminate reverse correlation. For example, there may be circumstances where the poor
health of a child reduces family income, from out-of-pocket healthcare payments or reduced labour
hours of parents, and poor child health might be a cause of poor adult health.

Contoyanis et al (2004) used successive waves of the British Household Panel Survey (BHPS) to
identify causality. The results suggest that permanent income (average household income across the
8 waves of the BHPS) is more important in influencing health than current income. More recently
Jones and Wildman (2008) found a significant effect of current income on health after controlling for
education though the magnitude of the effect was small. Case (2001) showed that the health of older
people in South Africa improved after they started receiving pensions at the age of 65.

However, other studies have found a weaker causal relationship in developed countries between
income and health after controlling for other social determinants. Using panel data for the US, Smith
(2007) does not find a significant link between financial resources (whether income or wealth) and the
onset of new health conditions in adults, after controlling for education; rather, education appears to
be the primary socio-economic influence on health.

Influence of other social determinants on health

Case and Deaton (2003) found that US manual workers have lower self reported health than non
manual workers and that their health declines more rapidly. However, unemployment emerges as the
main cause of differences in health and the rate of health deterioration, particularly mental health (eg.
Garcia Gomez and Lépez i Casanovas, 2005). Garcia Gomez and Ldépez Nicolas (2006) found that
workers who became unemployed were 2.9% less likely to report good health than a matched worker
who remained employed.

Bambra et al (2009) conducted a ‘review of reviews’ of social interventions and found that the effects
of employment change (such as privatisation) are experienced differently by employees in different
occupational categories, and that the workplace may be an important setting in which health
inequalities may be addressed. They found some evidence that housing improvements may positively
affect physical health, but the effects may be quite small.
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3.2 The relationship between population health and economic growth

This section examines the evidence that improving average population health might increase
economic growth, in developing and developed countries. The Commission for Macroeconomics and
Health argued that policy makers would be more likely to implement improvements to health and
health services if it could be shown that this would feed through to improved labour productivity or
economic growth.

Micro studies offer strong evidence that health influences individual productivity and earnings.
However, better health may not be translated into long run growth at an aggregate level. This
dampening might occur if there are diminishing returns to labour, for example, if land and/or physical
capital are limited. Another mechanism might be that increasing health generates population growth
or increases the dependency ratio, with more infants surviving to childhood and more elderly people
surviving to retirement age, and depresses GDP per capita until the population returns to equilibrium
(Ashraf et al 2008). Early childhood development may be the most important determinant of adult
health and productivity. In this case, the full effect of improved population health on earnings and
GDP per capita might take a generation to be realised.

We compare in detail the empirical evidence from four studies that have estimated growth rates using
cross-country or panel data: Bhargava et al (2001), Bloom et al (2001), Acemoglu et al (2007) and
Doppelhofer et al (2004).

Bhargava et al. (2001) estimated the determinants of growth at 5-year intervals from 1965-1990 using
panel data on 92 countries. They found that in the poorest countries a 1% change in adult survival
rate (ASR) was associated with a 0.05% increase in growth rate. The authors consider this positive
correlation is because of the productivity gained by labour in prime years. However, beyond a
threshold, increases in ASR are difficult to achieve and will increase the proportion of elderly people in
the economy. They calculate that, in a model including lagged GDP as a fully endogenous variable,
the impact of ASR on growth approached zero when the GDP per capita was 1,714 US$ at 1985
international dollars, and was negative for higher levels of GDP per capita. However, the results are
sensitive to the choice of functional form and the data used, including the purchasing power parity
weights. The authors stress that ASR is only a proxy for health and has a different significance in
richer and poorer countries. Variation in ASR between richer countries is likely to reflect genetic
factors and access and cost of preventative and curative health-care, while in poorer countries, it is
likely to be influenced by a wider set of factors including level of nutrition, smoking prevalence,
infectious diseases, health infrastructure and accident rates.

The model used by Bhargava estimates the overall correlation between ASR and GDP growth, but
does not by itself indicate causality. Countries suffering from short life expectancy and ill health are
also disadvantaged in other ways, and so many such macro studies may be capturing the effect of
other omitted variables.

To investigate the direction of causality, Bhargava et al estimated the effect of lagged GDP growth
rates on ASR. They found that lagged GDP growth rates do not influence the current ASR, at least in
the short time frame of 5 years. They interpret this to mean that the positive association between ASR
and GDP growth rates for low income countries are more likely to reflect causality running from ASR
to growth rates.

Bloom (2001) assumes a production function for country i in year t of the form
logY =a, + BlogK, +ologW, +¢x, +,s, +d,h + ¢4hr2

where Y, is the aggregate GDP of country i at time t, x; is life expectancy at birth in country i at time t,
W, is the size of the workforce at time t, st is the average number of years of schooling and h; is a
measure of human capital as the average number of years of working experience. The (log of) total
factor productivity (TFP), representing the level of technological progress, of country i at time t a; is
unobserved. Bloom assumes that
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;
a =a, +v,
where

vl = pvtfl + gt

Each country has a long-run, steady state value of TFP of a*. Actual TFP deviates from this value by
Vv;, which has a systematic and an idiosyncratic component. It is assumed that a country will return to
its long run steady state over time following a random shock.

Bloom et al fit two models which differ in the assumptions made about a*. In the first model it is
assumed that all countries are converging towards a common level of TFP, albeit at different speeds.
In the second model, it is assumed that some countries enjoy long run advantages, so that a* differs
between countries, and that this variation can in part be explained by the quality of governance and
the proportion of land area in the tropics.

Bloom estimates the change in log output Ay, by taking first differences of the production function and
substituting for the TFP term a;,. They use an instrumental variable to try to capture the causal effect of
health on growth in GDP. They assume that lagged levels and growth rates of inputs serve as valid
IVs. They estimate the equation using a panel of countries every 10 years from 1960 to 1990. The
report does not state which countries were included.

Table 1. The factors associated with change in log output. Coefficients estimated by the analysis of
Bloom 2001

Common long run level of total Country specific long run TFP
factor productivity

Capital 0.342* 0.190

Labour 0.708* 0.824*

Schooling 0.082 -0.025

Experience 0.266 -0.059

Experience” -0.005 n/a

Life expectancy 0.013 0.040*

Number of countries 175 147

In the first model, the coefficient on life expectancy is 0.013, suggesting that on average raising life
expectancy by 1 year increases growth by 1.3%, though this effect is not well determined and is not
statistically significant. In the second model, the coefficient is 0.040, which is significant (Table 1).

The authors conclude that health has a positive and significant effect on economic growth. However,
these results are sensitive to the functional form of the model chosen. Other functional forms are also
possible, and health might affect other variables including life cycle savings and returns to investment
in education. As there are relatively few countries in the world but many potential explanatory
variables for growth, macroeconomic data tend to suffer from few degrees of freedom. Furthermore
the variables in the models tend to move together over time and show a high degree of
multicolinearity. This weakens their power to detect effects.

Acemoglu and Johnson (2007) set up the Solow neo-classical growth model to include health as a
determinant of population growth, human capital and aggregate productivity (Barro and Sala-i-Martin).
Economy i has the constant returns to scale aggregate production function

Y =(A.h.P) K’ L*"
Where

Y is output, A is the total factor productivity (TFP), L is land area, K the capital stock, P the size of the
population and h is the average efficiency per worker (that is, human capital per person), a the partial
output elasticity of labour and B the partial output elasticity of capital. It is assumed that health
(proxied by life expectancy) may increase output per capita through a variety of channels, including
more rapid human capital accumulation through greater incentives to invest in human capital (h) or
direct positive effects on total factor productivity (A). These effects can be captured in reduced form
relationships:
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where Xt is average life expectancy in country i at time t, and A and h indicate baseline values of
productivity and human capital (in 1940) for country i.

Greater life expectancy leads to greater population P, both directly and also indirectly by increasing
births as maternal health improves and more women live to childbearing age, so

P=PX/

Dividing output Y by population P to obtain output per person, taking logs, and substituting for health
effects on growth of h, A and P gives

Y, :ﬁlogl?+alogg+a10gf7—(1—a)10g13+[a(y+77)—(1—a)ﬂ,]xt

where x; = log X; or log (average life-expectancy) and y; = log (Y/P;) or log(output per person)

This shows that an increase in (log) life expectancy will raise income per capita if the positive effect of
health on TFP and human capital measured by a(y +1) exceed the potential negative effect arising

from the increase in population because of fixed land and capital supply (1—at)A .

Acemoglu and Johnson extend the model so that the supply of capital adjusts as life expectancy,
population and productivity of factors of production change.

K, =K -8K +0Y

where & is the depreciation rate of capital and o is the rate of savings (and capital accumulation) .
After population and the capital stock have adjusted, the steady-state capital stock with no population
growth is

K=ocY /6

The long run relationship between log life expectancy x and log income per capita y is

y,=al(l-pB)logA+al/(l—pB)logh+B/(1-p)logc —B/(1-p)logs
—(—a-p)/(1-P)log P +[a(y +n)—(1—a—B)Al/(1-P)x,

Capital now adjusts to the increase in population and productivity resulting from the improvements in
life expectancy. If land plays a small role in production (e.g in developed countries) then (assuming

constant returns to scale 1—a — 8 = 0) the potential negative effect of population disappears as the
effect of life expectancy on growth in GDP is given by a(y +n)/(1— ). This quantity is expected to
be positive. For countries with a substantial agricultural sector 1—ca — 8 >0, the effect of growth in
life expectancy on growth in GDP per capita is given by [a(y +1)—(1—a— B)A]/(1— ) which

depends on the positive externalities of greater health y and n versus the negative effects of the
population response A.

Acemoglu and Johnson estimate the effect of increasing life expectancy on population growth and
economic performance (GDP and GDP per capita), using an instrumental variable to capture the
causal effect. They compare data from 47 countries from 1940 to 2000. They find that a 1% increase
in life expectancy leads to a 1.7-2% increase in population, but a much smaller and insignificant effect
on total GDP, and a negative but insignificant effect on GDP per capita.
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The instrument is ‘predicted mortality’. Disease-specific mortality M; in each country i at time t was
obtained for a set of 15 diseases: tuberculosis, malaria, pneumonia, influenza, cholera, typhoid,
smallpox, whooping cough, measles, diphtheria, scarlet fever, yellow fever, plague, typhus and
dysentery. It was assumed that a ‘global intervention’ for each disease d became widely available at
time t. For example, streptomycin became available globally in the 1940s to treat tuberculosis.
Predicted mortality is constructed as the interaction between baseline mortality for disease d in
country i in 1940 (Mg4) and the global intervention date for that disease.

Mi: = Z[(l_ldt)MdMO +1,M

deD

where Iyis a dummy for intervention for disease d at time t. My is the mortality rate from disease d at
the health frontier of the world at time t. Predicted mortality is thus the country’s mortality rate in 1940
from the 15 diseases until there is a global intervention; after the global intervention the mortality rate
from that disease declines to the frontier mortality rate. The authors suggest this makes it a good
instrument for health as variations in predicted mortality are unrelated to any actions, population
shocks or economic events in the country which might be influenced by the dependent variables
(GDP or GDP per head).

The study finds that for all countries in the base sample a 1% increase in life expectancy between
1940 and 1980 leads to a 1.67% (se 0.5) increase in population. For low and middle income countries
in 1940, a 1% increase in life expectancy leads to a 2.04% (se 1.01) increase in population. For GDP,
however, a 1% increase in life expectancy between 1940 and 1980 leads to a non-significant 0.32%
(se 0.84) increase in GDP. For low and middle income countries in 1940, the elasticity is -0.39% (se
1.44). For GDP per head, for all countries a 1% increase in life expectancy between 1940 and 1980
leads to a fall in GDP per head of -1.32% (se 0.56), and for low and middle income countries, the
elasticity is -2.35 (see 1.13).

Acemoglu and Johnson attempt to reconcile their estimates with the neoclassical growth model to
obtain estimates of the effect of health on total factor productivity and human capital accumulation
(y+n). Using the estimates of the elasticity of the response of the population to life expectancy (A) of
1.67, and the elasticity of response of GDP per head to life expectancy of
[a(y+n)—(A—a—-P)A]/(1-B)=-2.35, and assuming the share of land, labour and capital is

each one-third of production for low and middle income countries (a=B=1-a-8=1/3), then y+n= (-2.35 x
2/3)/(1/3) + 1.67 = -3, that is, the Solow model can only be reconciled to the empirical estimates if
health has a negative effect on the rate of total factor productivity growth and/or human capital
growth. The authors conclude that the data shows there are other important factors for understanding
the effect of health on growth that are not captured by the neoclassical growth model.

The problem faced by all the papers reviewed above is that economic theory is not explicit enough
about the set of explanatory variables to include in cross-country economic growth regressions. The
studies by Acemoglu and Johnson (2007), Bhargava et al. (2001) and Bloom et al (2001) include
similar sets of countries over similar time periods, but differ in the explanatory variables and functional
form employed. The approach suggested by classical statistics is that all potential regressors should
be included allowing the data to reject the insignificant ones. This is usually not a feasible procedure
because the number of potential regressors exceeds the number of countries in the world.

Doppelhofer et al (2004) attempt a novel solution, known as Bayesian Averaging of Classical
Estimates. In this, they average across potential models by attaching probabilities that each is the
‘true’ model. The dependent variable is the annualised growth rate 1960 to 1996 and the independent
variables are calculated as close as possible to 1960. The model is fitted using OLS. They find that
the strongest predictor of growth is primary school enrolment in 1960, the relative price of investment
goods and the initial level of GDP (in 1960). The latter variable supports the theory of conditional
convergence, with growth more rapid in low income countries. Human capital-related variables (life
expectancy in 1960, the proportion of the country in the tropics, and the prevalence of malaria) are
also important. The authors suggest that the prevalence of malaria could be acting as a catch-all and
picking up the influence of other variables.
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The study by Doppelhofer et al differs from the others reviewed in this section in that they use OLS to
estimate growth rates as a function of variables in a baseline year. The advantage of this approach is
that they do not need to be concerned about lagged effects or the direction of causality. The
disadvantage is that they are not making use of the full panel of data available over time, and are
ignoring advances made in health and other factors after 1960.

3.3 The effect of income inequalities on health inequalities in the UK

This section reviews trends in income inequalities and income-related inequalities in health in the
United Kingdom during the last decade. There has been considerable attention in the UK on reducing
health inequalities following the establishment of cross-departmental public sector performance
targets in England (DH 2009). These established that the gap between life expectancy at birth
between the bottom quartile of health authorities (the ‘spearhead’ group) and the national average in
England should reduce by 10% over 10 years. The system of performance targets is discussed in
more detail in Chapter 5.

3.3.1 Trends in income inequalities
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Figure 2. Gini coefficient in Great Britain from 1979 to 2006/07. (Brewer et al 2008: reproduced with
permission)

The Gini coefficient has been largely unchanged or become slightly more unequal during the Labour
government in the UK from 1996, despite a progressive tax and benefit regimen and a decline in
relative poverty (Figure 2). Figure 3 shows why this might have occurred. Inequalities in income have
narrowed in the bulk of the distribution, but the tails have diverged considerably. Incomes for high
earners have increased much more rapidly than any other group in percentage terms, while incomes
for the very bottom few percent of earners have fallen in absolute terms compared with 1996/97.
These trends have cancelled out the reduction in inequality in the bulk of the population, leaving the
Gini coefficient largely unchanged.

The factors influencing income inequality can be broadly classified as wage inequality and
technological change, fiscal policy and demographic trends. There is no overarching research study
that has isolated the relative importance of each of these factors. The rapid divergence in earnings
between more and less educated workers is likely to have been the driving force behind the rapid rise
in income inequality during the 1980s. Different factors may explain the trend from 1997 to 2007.
First, the supply of educated workers caught up with rising demand, reducing the upward pressure on
wages of educated workers. Second, technological change (such as computerisation of non-manual
tasks) may have depressed wages in the middle of the wage distribution more than the top and
bottom. Third, in general the tax-benefit system since 1997 is more progressive than in the 1980s.
Fourth, globalisation has magnified the rewards available to those at the very top of the income
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distribution. Fifth, for those at the very bottom, the trend is complex, but suggests that poverty has
increased among particular groups, such as unemployed working age adults without children (Sefton
et al 2009).
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Figure 3. Change in income 1996/97 to 2006/07 by income percentile in Great Britain. Solid black line
shows change in income for 1979 to 1996/97. (Brewer et al 2008)

3.3.2 Trends in health inequalities

Data for 2004/2006 show the relative gap in life expectancy between England and the Spearhead
group is wider than at the baseline (1995-97) for both males and females, with year-on-year
fluctuation (Table 2). Despite the considerable resources and policy attention that inequalities in
health have received, it appears to be extremely difficult to make even relatively a modest impact on
macro-level trends in life expectancy.

Table 2. Life expectancy at birth and for the ‘Spearhead’ group.
Source: DH 2007a

1993-95 2004-06 Target 2010
Men
England average 74.2 77.3
Spearhead average 72.3 75.3
Difference 1.9 2.0
% gap 2.51% 2.63% 2.32%
Women
England average 79.4 81.6
Spearhead average 78.0 80.0
Difference 1.4 1.6
% gap 1.74% 1.96% 1.59%

The model outlined in Chapter 2 showed that changes in IRHI depend on the evolution of the income
distribution, the ‘proportionate’ effect of income on health at different points in the income distribution,
and the evolution of other social determinants.

Gravelle and Sutton (2003) examine the evolution of IRHI in Britain 1979-1995 using a version of the
concentration index based on ‘standardised’ self-assessed health from which the influence of factors
correlated with income have been removed. They find that rising income inequality was the primary
cause of increasing IRHI in the early 1980s. Subsequently, the main driver of the increase in health
inequality was an increasing proportionate effect of income on health (or elasticity) as mean incomes
increased.
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The results of Gravelle and Sutton are confirmed by subsequent work that looked in more detail at the
elasticity of health at different points on the income distribution. Van Ourti (2009) examined IRHI in
EU countries during the 1990s, based on the European Panel Health Survey. The measure of health
was Self-Assessed Health. They found small increases in IRHI (measured by the concentration index)
in the majority of EU countries, with income growth (measured by Gini coefficient) that was slightly
pro-poor or distributionally neutral. In the UK, the concentration index was 0.0091 in 1994 (a positive
value indicates that the distribution of health is pro-rich), and 0.0111 in 2001.

The Gini coefficient for income distribution was 0.3004 in 1994, increasing slightly to 0.3014 in 2001,
consistent with national data shown in Figure 2. The study found that income elasticity of health is
increasing in income (Figure 4), from 0.014 for the lowest decile to 0.037 in the ninth decile. While
these elasticities are relatively small, cumulative income growth has been substantial over the last 10
years or so up to 2007. Average annual growth in real after-tax income has been about 2.5% per
year, implying an increase in self-assessed health over 10 years of less than 0.5% for low income
groups but more than 1% for high-income groups. Consequently, the roughly proportionate growth in
income seen in the UK during the 1990s has improved the health of the richer groups more than the
poorer groups. If one accepts that SAH is correlated with clinical morbidity and mortality, then the
finding that income elasticity of health is increasing with income goes some way to explaining the lack
of progress on the target for reducing inequality in life expectancy at birth over this period.
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Figure 4. Income elasticity of health in UK by income decile, mean over period 1994-2001.

Source: Van Ourti et al 2009
Note: Income elasticity of health is the percentage increase in health for a 1% change in income. For example, an elasticity of
0.02 means health will change by 0.02% for a 1% increase in income

It should also be noted the headline target chosen by the government is only one of many possible
ways to measure and summarise the distribution of health in the population. Sassi (2009) re-analyses
ONS data using regression analysis to estimate the ‘slope index of inequality’, representing the
difference in life expectancy between the least and most deprived health authorities. This study found
that inequalities increased during the 1990s but have declined somewhat since 2002 in both men and
women, which may (at least on this measure) represent a reversal of the trend.

3.4 Health during economic downturns

If, as found by van Ourti et al (2009), average income and average health has improved in the UK
during the 1990s, and income inequalities and IRHI have slightly worsened, then one might assume
that we can predict the impact of the crisis by running the van Ourti model in reverse. This would
conclude that during an economic downturn, average health would be expected to worsen. Given the
social protection safety net in the UK, the downturn might be expected to reduce inequalities in
income, with greater proportionate decline in income for higher income groups, and possibly improve
IRHI.
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Ruhm (2006) presents contrary evidence. Health, at least in some dimensions, may improve during
an economic crisis in developed countries. Lifestyle changes can be rapid, with less problem drinking,
less smoking, and more exercise. There are fewer traffic fatalities and accidents as people drive less.
Mental health indicators may worsen, but the evidence that suicides increase during downturns is
mixed.

Ruhm (2006) and van Ourti et al (2009) appear to present contradictory results. There are of course
many possible reasons, given that these are entirely independent studies. Ruhm evaluates mortality
and morbidity indicators while van Ourti evaluates the effect of income on self-assessed health.
Behaviour changes may be different when income increases compared to when it falls. Neither van
Ourti  nor Ruhm distinguishes between ‘permanent’ and ‘transitory’ income changes. One might
expect transitory income changes to have a limited effect on consumption and health behaviour
(Contoyannis et al 2004).

Adda et al (2008) studied the effect of permanent income shocks on health in England, using national
cross-sectional survey data for adults aged 30 to 60 years over the period 1978 to 2003. The study
aimed to estimate the relation between income and health, controlling for reverse causality (the effect
of health on income) and underlying factors influencing both health and income.

The authors used an individual dynamic model of health and income that allowed them to differentiate
between permanent and temporary changes to health and income. They aggregate this model to
estimate results for age-sex-education cohorts, rather than at individual level. This serves two
purposes. First, it allows them to specify an exogenous indicator of permanent income for the cohort,
based on the timing of supply side reforms such as decline in unionization and increased competition
that is not affected by health. Second, they can combine data for income, mortality, morbidity,
consumption and health behaviour at cohort level from several datasets and surveys.

Adda finds that different cohorts were affected by sizable permanent shocks to income over that
period, especially those with low education. There are three main findings with respect to income and
health. First they find, as in Ruhm (2006), an increase in permanent income decreases mortality in
working age adults. A 1% increase in income was associated with 0.7 to 1 additional death per
100,000 prime-aged adults in any year.

Second, they find that these shocks are not transmitted to other health measures, whether subjective
ones (self-assessed health, longstanding illness) or objective ones (high blood pressure,
cardiovascular diseases, or respiratory diseases).

It should be stressed that Adda is looking at the effect on time-series changes in income on changes
in health, rather than the socio-economic ‘gradient’ of health across a cross-section at a given point in
time. The results of Adda should only be compared with studies that have excluded reverse causality
(the effect of health on income) and other factors that influence both health and income (such as state
dependence).

The following points might be noted:

e Adda’s results appear contrary to the results found by Van Ourti (2009), who concluded that
change in income does positively affect health. However, Van Ourti does not entirely exclude
the effect of health on income when they estimate the effect of income on health, although they
state that a dynamic model gives similar conclusions.

e Adda’s results are contradicted by Contoyannis et al (2004), who used BHPS data, controlling
for reverse causality and state-dependence. Contoyannis found that that permanent income
has a much greater (positive) impact on self assessed health than transitory income and also
that the impact of permanent income is larger for men than women. Nevertheless, no other
studies have looked at changes in income on morbidity and mortality at a level of detalil
comparable to Adda.

¢ Adda restricts the study to working age adults. Other studies often quoted in the literature have
looked at the relation between health and income for other specific groups, such as pensioners
(Case 2001).

e Adda is using a synthetic measure of ‘permanent income’ (linked to how structural changes in
the economy affect potential wages of various cohorts) rather than actual income.
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e There are differences between the functional forms used in the econometric models. It may be
important whether log(income) is regressed on log(health), or health.

o Adda suggests that their data at cohort level incorporates macroeconomic or general equilibrium
effects, such as the effect of income changes on price levels.

Third, Adda found individuals change some of their behaviour such as total expenditure as well as
increase expenditures on tobacco and alcohol. Consumption of fresh fruit and vegetables tends to
increase with income, but not significantly. These results might be compared with those from the
BHPS, which found that those in higher social classes were more likely to be non-smokers
(Contoyannis and Jones 2004). The results are not necessarily inconsistent: Contoyannis and Jones
are looking at the average gradient of smoking over social class, while Adda is looking at the average
effect on smoking of changes in income over time.

Their interpretation of these three findings is that risk behaviours do not seem to transmit directly into
mortality or morbidity for the working-aged population. Procyclical mortality, Adda suggests, is
probably rather driven by work-related accidents and similar mechanisms. This finding appears
contradicted by the BHPS, which found health behaviours (sleeping well, exercising and not smoking)
have a dramatic positive effect on SAH in the proximate wave of the survey 7 years later
(Contoyannis and Jones 2004). While one would expect SAH to be predictive of mortality (Gravelle
and Sutton 2003), they are of course different indicators.

Adda concludes that income redistribution towards particular age-education cohorts of working age
adults is unlikely to lead to improvements in health at least in the short to medium run (up to three
years). This conclusion is based on their finding that increasing (permanent) income has on average
been associated with worse health behaviour around smoking and alcohol, and little effect on health
or morbidity. The study has a number of limitations. Income shocks might take longer to feed through
into health outcomes than the study allowed for (3 years). The results may be sensitive to the
particular functional form chosen. The model only picks up the effect of a very broad measure of
income, linked to structural changes that are thought to affect (potential) earnings of working age
adults in the economy. The model only shows the average effect on health. Results are not presented
disaggregated by socio-economic group, so it is difficult to assess the implications for health
inequalities. Finally, the results appear to be inconsistent with data from the BHPS which found on
average a positive effect of lifestyle on SAH 7 years later, and a positive overall effect of changes in
income on changes in SAH.
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4. |Initiatives to change lifestyle and consumer behaviour

The model in Chapter 2 suggested income might be one of the variables that influence health
behaviour, either positively or negatively. However, it did not explain why the prevalence of healthy or
unhealthy behaviour differs between income (or other socio-economic) groups. One of the
contributions of economics to the study of public health and prevention has been to try to provide
plausible explanations of what factors influence lifestyle choices. Such models may

¢ provide understanding of which social and economic factors influence health behaviour and
health

e indicate the circumstances under which private preventative effort might be considered
inadequate from an economic perspective

¢ help design policies that improve health and health inequalities

¢ help inform methods to evaluate the effectiveness and cost-effectiveness of policies and guide
priority setting.

The model reviewed in this chapter is a standard microeconomic framework of household behaviour
based on the work of Becker (1965) and extended by Grossman (1972). In this framework, people
choose a level of health promotion activity for themselves and their families, taking account of their
economic circumstances, prices, other time committments, their preferences, the available options
etc. The model aims to make predictions about the variables that influence health behaviour.

Whether or not this level of ‘private’ activity is considered ‘optimal’ (from a societal point of view) of
course depends on one’s prior normative position. Welfare economics usually begins from a position
that market allocations are efficient unless shown otherwise (‘market failures’). However, the
microeconomic framework can also analyse other normative positions. For example, equity concerns
might be included in the social welfare function, discussed further in Chapter 6. Regardless of one’s
prior normative position, it can nevertheless be helpful to analyse whether there may be a market
failure because this strengthens the case (a-priori) that a public health intervention could increase
overall social welfare.

In this chapter, we show a simple microeconomic model of household behaviour. We briefly review
the epidemiological evidence on the relationship between lifestyle/risk factors (alcohol abuse, obesity
and smoking) and social class in the UK, and how these indicators have evolved in recent years. We
discuss the kinds of market failures might result in inadequate levels of prevention. Finally, we review
some of the kinds of public health policies that aim to change lifestyle and health behaviour. We leave
a discussion about evaluating the effectiveness and cost-effectiveness of these policies, and deciding
which policies should be prioritised, for Chapter 6.

4.1 Models of demand for health

The conventional microeconomic approach is to assume that people make choices in allocating their
time and other resources in a rational manner. Health can be considered a component of human
capital. People enjoy health for its own sake, and because health enables and enhances participation
in work and other activities (Becker 1965). Achieving a desired level of health requires some
investment by the individual in terms of her time and consumption of goods and services (health
inputs).

We show a simple one-period microeconomic model of individuals’ or household decision-making.
There is a health production function:

H=H(N,L; Eo)

where H is health, N is a (vector of) health inputs and L is hours worked. N might be use of
preventative and curative health-care, or consumption of calories, or other goods, services and
activities which are determinants of health and are consumed in the current decision making period
and are under the control of the individual. L is assumed to expend energy and is negative to health.
The components of vector N might be positive or negative to health. E, represents exogenous factors
which affect the relationship between the inputs and health outcomes. As this is a one period model,
these might include environment, education, childhood health or assets.
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Productivity w is assumed a function of health, also given previous endowments such as schooling. It
is assumed that the wage commanded by the individual is equal to their marginal productivity.

w =w(H ; Eo)

Individual utility is a function of health inputs (N), consumption of things which do not affect health (C),
health itself and (negatively) labour hours worked

U =U(N, C, H(N,L), L)
The budget constraint for the individual is
PC +paN=wL +V

where V is other sources of income (for example from assets or social security) and p, and p, are
(vectors of) prices of consumption goods and health inputs respectively. The individual’s decision is to
maximise utility subject to the budget constraint by choosing the optimum consumption of N, L and C.

The first-order condition for any one health input Nj can then be written
(170) [U'(Nj) + U'(H).H'(N))] - (pn — w'(H).H'(Nj).L) = 0

Where A is the marginal utility of income, and w'(H) is the partial derivative éw/6H. As with all first-
order conditions, this is equivalent to saying that individuals will consume health-affecting goods and
services up to the point where marginal benefit equals marginal cost. Marginal cost to the individual
has two components: the monetary price of the input (pn), less the marginal effect on labour income
caused by the use of Nj on health, and consequently productivity. Marginal benefit is the utility arising
from additional consumption of the good itself U’(Nj) plus the additional health induced from
consuming additional Nj.

In this model of rational behaviour, individuals might undertake some preventative health activity, for
example consume vitamins, because they believe they will derive some benefit to health and
productivity (H’(Nj)>0) even if they derive very little utility or even negative utility directly (U(Nj) < 0),
and at some financial cost (pn = 0). On the other hand, people might undertake harmful activity, such
as smoking, because they derive direct utility (U(Nj) > 0) even though they recognise the cost to
health and productivity (H’(Nj) < 0).

In the following sections of this paper we show how these kinds of microeconomic models have been
used to suggest circumstances where private preventative effort might be inadequate (market
failures), to design policies to improve health behaviour and reduce health inequalities, and help
priority-setting.

The next section presents statistics based on cross-sectional national survey data showing the social
gradient in smoking, obesity and alcohol use. . These are descriptive statistics and therefore do not
show causality. Health may affect occupation and social class, or other factors may influence the
association. We refer in later sections to examples (eg Contoyannis and Jones 2004) of
microeconometric studies (based on the model described above) that have tried to estimate such
causal relationships. Nevertheless, these descriptive statistics are useful indicators of the general
direction and magnitude of the social gradient in health behaviour and how it might be modified by
other variables such as gender.

4.2 Social gradient in health behaviour

4.2.1 Alcohol

Social class is a risk factor for alcohol-related mortality, with men in manual occupations being
significantly more likely than professional men to die of alcohol-related causes. It is suggested

therefore that problem use is linked to social structural factors such as poverty, disadvantage and
social class. However, the picture is not a simple one.
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Figures 5 and 6 show how the impact of class on alcohol-related mortality is mediated by age and
gender. For example, in men, the difference in alcohol-related mortality between unskilled manual and
professional is greatest in the 25-39 age group, declining thereafter. However, in women, for those in
paid employment there is no consistent class gradient: in the young, those in manual occupations
have raised mortality, but in older women it is the professionals who have the highest risk of dying
from alcohol-related causes (Harrison and Gardiner 1999; McNeill 2003).
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Figure 1. Logarithms of male mortality rates. Age group: —, 16-24; | |, 25-39, [\, 40-54; ®, 55-64; ', 65 +.

Figure 5. Logarithms of male mortality rates from alcohol (Harrison and Gardiner 1999) by age and social
class. (Permission sought)
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Figure 2. Logarithms of female mortality rates. Age group: ', 16-24; | |, 25-39; /., 40-54; ®,55-64; , 65 +.

Figure 6. Logarithms of female mortality rates from alcohol (Harrison and Gardiner 1999) by age and
social class. (Permission sought)

There is little evidence of strong class differences in relation to average consumption of alcohol or the
prevalence of hazardous drinking, though there is a somewhat raised risk of hazardous consumption
in manual occupations compared with non-manual. Being on benefit appears to reduce the risk of
hazardous consumption (McNeill 2003).
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4.2.2 Smoking

HSE data show that smoking rates have been generally declining in England, particularly among men,
and in all socio-economic groups over the period 1991-2004. Sassi (2009) compared trends in three-
year moving averages of smoking rates in manual and non-manual groups and found that smoking
rates appeared to stagnate or even increase slightly during the period 1994-97 but a sharp declining
trend resumed in 1997-2004, with both groups achieving similar absolute reductions in smoking rates.
Smoking rates are still higher in men than women in disadvantaged groups but are now lower in men
than women in higher social classes.

Bauld (2007) assessed the impact of NHS Stop Smoking Services, a programme specifically
designed to reduce social inequalities in smoking rates. Funding in the most deprived tenth of PCTs
was almost 70% greater on a per capita basis than the least deprived tenth. The proportion of
smokers in Spearhead areas who accessed such services (16.7%) was higher than in other areas
(13.4%). Despite success rates in Spearhead areas being slightly lower (52.6%) than elsewhere
(57.9%), a higher proportion of smokers reported success in Spearhead areas (8.8% v 7.8%).
However, given that such services only reach a minority of smokers the authors conclude that this
programme will only have a modest impact on overall geographical health inequalities. The study did
not address how the programme might have affected socio-economic health inequalities, the indicator
measured by the PSA target.

4.2.3 Obesity

The social gradient for obesity is more pronounced for women than men, though prevalence has
increased rapidly in all classes between 1998 and 2006 (Figures 7a and 7b).
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Figure 7a. Prevalence of obesity by social class
Source: Health Survey for England 1998
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Figure 7b. Prevalence of obesity by income quintile
Source: Health Survey for England 2006

Assessment of the social gradient of health and health behaviour is confounded to a greater or lesser
extent by reverse causality. Not only do people, or at least women, who earn less tend to be more
likely to be obese, but people with obesity tend to earn less (House of Commons Select Committee
2004). A similar endogeneity problem might affect assessment of alcohol abuse.

In the remainder of this chapter, we reflect on the ways in which private choices about health-related
activity might not be ‘efficient’ from a societal perspective, and the types of government policy that
have been proposed to encourage greater preventative effort.

4.3 Types of market failure for prevention

People may have inadequate information about risks to their health of the goods they consume,
environmental, workplace and other hazards, the benefits of healthy behaviour, or knowledge of how
to achieve a healthy lifestyle. This might indicate some role for government to disseminate
information; however, considerable preventative information is already available and the extent to
which information by itself leads to sustained behavioural change remains a debated point in health
promotion and public health. Information alongside other incentives may have more effect and are
discussed later. In health-care, with patent protection, there are clearly incentives for pharmaceutical
and medical device companies to undertake research into both curative and preventative medicine.
Outside of the medical-pharmaceutical sector, there is not a clear ‘industry’ producing preventative
activity. Consequently the market may under-invest in research into prevention and policies on the
social determinants of health, indicating a more active role for government (Kenkel 2000).

Prices may not correctly reflect marginal (opportunity) costs in all relevant markets. Because insured
or publicly-financed health-care is free at the point of need, this may diminish the personal (financial)
incentives people face to prevent ill-health, leading to inadequate private levels of prevention. This is
a classic ‘second-best’ problem: the zero price of health-care might induce moral hazard, and justify
government intervention in health-care or other markets to encourage greater prevention (Lipsey and
Lancaster 1957). One response can be to tax unhealthy products. Kenkel (2000) speculates that one
of the reasons why tobacco and alcohol taxes are higher in Europe than the US may be to offset the
ex ante moral hazard created by their public sector health insurance systems. Another type of
intervention to offset moral hazard might be personal copayments for expensive health care where
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the recipient is judged to not have taken adequate preventative measures e.g. increased co-payments
for COPD drugs, total knee replacements in those overweight etc. It is worth noting that these
examples imply that effective preventative measures exist (for example reducing obesity) that are
very likely to avoid future expensive treatments. This would make it cost-effective and possible cost-
reducing to implement such measures to avoid future disease. Another policy response might be for
NICE to set a higher cost-effectiveness threshold for technologies where patients are thought to be
‘responsible’ for their condition, thereby making it more difficult for such technologies to be funded by
the NHS. This measure is discussed in Chapter 6. It is difficult to judge the importance of moral
hazard from health-care insurance on prevention in England. Theory suggests that even if insurance
does induce ex-ante moral hazard, the impact on health behaviour is likely to be dampened because
unlike other types of insurance, health-care offers an uncertain cure, meaning there are still incentives
for the insured individual to look after her health. Furthermore, primary care offers low or zero cost
screening and other preventative activity. Most empirical evidence seems to be from US cohorts,
identifying people who have or do not have health insurance for reasons unrelated to their health. A
study of people obtaining Medicare coverage at age 65 found limited evidence that obtaining health
insurance reduces prevention and increases unhealthy behaviors among elderly persons. The study
found more robust evidence that physician counseling is successful in changing health behaviors.
Other evidence from the US (using employment status as an instrument for health insurance status)
found working-age adults who obtained health insurance were more likely to be obese and less likely
to exercise, but no more likely to smoke (Golcuk 2008). Individuals understanding and estimation of
the benefits of prevention on their health may not take account of the benefits (or costs) to those
around them. A classic externality is the benefit of ‘herd immunity’ offered by vaccination against
infectious disease. Another example might be the impact on the household if a member falls ill,
particularly a chronic illness, such as the need for personal care, stress, and perhaps reduced
opportunity for education of other family members. Suhrcke et al (2006) stresses that it should not be
assumed that such externalities are large — they might be or not.

There is now widespread agreement that ‘passive’ smoking imposes considerable external impact on
the health and well-being of others. Heavy use of alcohol and binge drinking have been shown to
have significant external costs: on crime, the urban environment, family life and children’s education
(CMO 2008). Obesity is considered to be a growing public health problem and future liability for the
health service (Foresight 2007). Costs on the health service might be considered a type of externality,
in the sense that taxpayers will be asked to fund these costs. A loss to personal productivity is partly a
private cost, but chronic incapacity imposes an external liability on the taxpayer. The House of
Commons Select Committee 2004 report estimated the public cost of lost personal productivity due to
obesity as £2.4-2.6 billion per year, based on early mortality and incapacity benefit claimants with
obesity.

One example of an externality with particular relevance for inequalities is that health behaviours tend
to be clustered geographically. To some extent, this may simply reflect that people tend to react to
similar social circumstances in similar ways. Microeconomic models of consumer behaviour tend to
focus on individual and households. However, clustering may persist even after adjusting for
observable individual and household variables. This indicates some factor outside the household is
influencing behaviour. One candidate is peer-group influence: cultural or social norms. Cultural
(group) behaviour tends to persist even when social circumstances change. Such clustering was
observed in patterns of obesity in a detailed study of a community in the United States (Christakis
2007). This is not necessarily a market failure, but a kind of ‘multiplier effect’ or feedback, possibly
indicating that interventions might need to consider targeting peer groups, rather than just individuals,
to be effective.

Externalities can be found in government policy as well as private activity. There is considerable
evidence that education is a key social determinant of health (DH 2009: Early Child Development
Task Group). At an aggregate level, therefore, the health impact of education ought to be included in
estimates of the optimal size of education and the type of activity undertaken. One of the objectives of
the ‘Every Child Matters’ (Department for Children 2008) strategy is to ensure education has more
influence on child health. The Common Agricultural Policy (CAP) has some negative externalities.
The CAP has subsidised production of foods that are high in saturated fat (dairy, meat) and kept
prices low. The effect on health and health inequalities has not been fully taken into account, or even
properly evaluated (Salay and Lincoln 2008).
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These economic models of demand for health and prevention have made some important
contributions to the debate on public health. They attempt to explain behaviour and its causes, rather
than simply describe it. There is a wide literature of econometric analyses in public health that have
based empirical work on conceptual models such as the one outlined above (eg Thomas and Strauss
1997; Contoyannis and Jones 2004), to estimate the relative causal influence of factors that
determine lifestyle choices and health.

Economic analysis can indicate situations where private preventative effort might be inadequate from
a societal perspective, and can therefore offer ex-ante theoretical support for advocates of
government action to encourage prevention. This type of analysis also suggests reasons why policy
makers might be cautious before implementing preventative policies. The framework is based on an
assumption that health may not be the only or even the most important objective to many people
when they make everyday decisions about consumption, working and leisure for themselves and their
families. They remind policy makers that in many cases people may be making rational choices in this
respect, even if these choices are unhealthy.

Theoretical models of the demand for health have several limitations. First, they do not make clear
hypotheses about the direction in which age, social class and education might affect preventive effort,
depending on the assumptions made and which factors (eg life expectancy) are considered
endogenous (Kenkel 2000).

Second, it can be difficult to translate empirical work based on these models into policy. Empirical
studies have shown that lifestyle behaviour cannot be entirely explained by observed socio-economic
variables, for example, see Contoyannis and Jones (2004). These unobserved factors might
represent differences in time preference, differences in childhood circumstance, attitude to risk,
differences in health knowledge or opportunity costs in terms of unobserved wage rate and time costs
of each lifestyle choice. For example, Fuchs proposed that individuals with a high ‘time preference
rate’ attach relatively greater importance to outcomes occurring now (the pleasure of smoking) as
compared to future outcomes (decreased life expectancy). These time preferences might influence
other long term decisions, such as education, and may be one of the reasons why people with better
education appear to live longer. Some studies have tried to estimate time preference and its role as a
determinant of health behaviour, eg for obesity (Komlos et al 2003). This kind of analysis is of interest
to researchers who wish to investigate heterogeneity in the population, but would be useful for setting
policy only if is possible and acceptable to identify subgroups of the population with high or low
discount rate and target policy accordingly.

Third, behavioural economists have attempted to test the fundamental assumption that consumers
behave in a rational and consistent manner. Clearly, there are extreme cases such as some kinds of
mental iliness or learning difficulties where a person cannot make everyday decisions for themselves,
and the state must take additional responsibility for them. However, behavioural economists claim
myriad ways in which individual decision-making departs from the standard model for a large
proportion of the population. Consumers may be influenced by habit; they may have poor self control;
they may be addicted; or they may not have the cognitive skill to interpret or act on relevant
information. For example, the standard model assumes people discount future events at a constant
rate (exponential discounting). However, experimental work has found that people tend to discount
events in the near future at higher rates than the far future (hyperbolic discounting), with large
variation in the population in the degree to which discount rates diverge over time (Sassi and Hurst
2008). Hyperbolic discounting has been found to relate to real-world examples of lack of self control
and addiction. For example, drug dependent individuals discount delayed consequences more than
matched nondependent controls. Severe hyperbolic discounting can also lead to inconsistent
decisions or procrastination: such as a person would continually put off some long term decisions. For
example, a person can know through firsthand experience that drinking is not in her long-range
interest and accordingly plan not to drink, but go on a binge when the opportunity arises. This lack of
willpower can be seen as a form of irrationality and presents a challenge to conventional
microeconomics, which would assume a rational person would learn from their error and adjust their
time preferences to be more consistent.

These lines of economic research may nevertheless be useful for policy makers. For example, where
research shows a ‘lack of willpower’ is fairly widespread with respect to a particular health behaviour,
this implies that such people accept that a healthier lifestyle is in their own long term interests but are
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unable to implement it. This strengthens the case for some kind of government intervention that
motivates people without restricting personal autonomy or stigmatizing them. These measures,
termed ‘liberal paternalism’ by Le Grand (2008), might include personal coaching, financial rewards,
tax incentives, or measures to make healthy choices the ‘easy option’ and are discussed later in this
chapter.

Addicts are usually thought of as being irrational or out-of-control, and therefore in need of extra
cajoling, but there is a school of economic thought that suggests addiction might be rational, though of
course this is controversial (Rogeberg 2004). According to this theory, policy should be focused on
limiting self-harm and minimising spillover effects on others.

4.4 Policies to promote prevention

Once a prima facia case for some kind of intervention has been established, Sassi and Hurst (2008)
suggest a taxonomy of polices in order of the degree of restriction of choice:

Increasing healthy options, where the market fails to provide;
Influencing preferences;
Price controls, subsidies and consumption taxes;

a
b
c
d) Restrictions and bans.
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4.4.1 Increasing healthy options

These policies might include government provision of something that the free market would be
unlikely to provide, or is not accessible or affordable to low income groups. For example, initiatives
have aimed to increase the nutritional quality of school meals and improve children’s play provision to
address the child obesity target in England. Sassi and Hurst 2008 point out that, in general, because
the market does not provide these services, subsidies will probably be required, and so these
initiatives might be very financially costly to public services and ultimately taxpayers. On the other
hand, such ‘entrepreneurial public activity’ start-ups might seed future demand, stimulate research
and development and allow a private market to develop in the future (eg pay-as-you-go bicycle
rental).

4.4.2 Influencing preferences

A wide class of policies aim to modify preferences. Targets of such policies are thought to be people
who would in general accept the desirability of personal preventative effort, but lack information, or
might need feedback, support, and/or motivation to carry out their intentions. We briefly review some
of these measures, and assess their potential to change health behaviour and health inequalities.
Examples of such initiatives include provision of information, setting the default option, and financial
and non-financial incentives.

Many of the detailed operational initiatives set out in “Choosing Health” (DH 2004) centre around
provision of information through food labelling and health-related websites, and ‘marketing’ health to
try to influence preferences. Ma