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PREFACE

At the start of the 21st century, all European societies are faced with substantial inequalities in health
between socioeconomic groups. Despite decades of research into health inequalities there is still no
consensus amongst scientists on some of the underlying questions: to what extent are health inequalities
caused by socioeconomic factors – or the other way around – and what underlying mechanisms are most
important: genetics, behaviour, living conditions, or health care? This makes it difficult to mitigate these
health inequalities. One important factor underlying the lack of consensus is the fact that researchers from
various disciplines, be they epidemiologists, sociologists, geneticists or economists, use very different
methods.
The Royal Netherlands Academy of Arts and Sciences (KNAW) is committed to help policy makers in
making optimal use of the scientific evidence base. The KNAW therefore chairs and supports the ALLEAFEAM Scientific Committee on Health Inequalities in writing a discussion paper on the various methods
for studying health inequalities. This discussion paper served as input for an ALLEA/FEAM/KNAW
symposium, held in May 2018 in Amsterdam, that served as a platform for interdisciplinary discussion.
The KNAW strives to further stimulate this interdisciplinary collaboration on a European level and to help
reach consensus on how health inequalities arise and what can be done to address them.
Wim van Saarloos
President of the Royal Netherlands Academy of Arts and Sciences
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INTRODUCTION

1.1 The impact of health inequalities
At the start of the 21st century, all countries are faced with substantial differences in health between
socioeconomic groups within and between their populations. People with a lower level of education, a
lower occupational class, or a lower level of income die on average at a younger age, suffer more often
from (chronic) physical and mental disease and disabilities and experience a higher prevalence of many
different health problems. This leads to disparities between socioeconomic groups of more than 10 years
in life expectancy at birth, and up to 20 years in healthy life expectancy (the number of years that a person
can expect to live in good health) (1, 2). For the countries of the European Union it has been estimated that
there are more than 700,000 excess deaths per year, and 33 million extra cases of ill health, as compared
to the hypothetical situation in which everyone would have a high socioeconomic position (3).
These health differences have been recognized as a major challenge for public policy, for three main
reasons. First, the higher morbidity and mortality rates among individuals with a lower socioeconomic
position are an obstacle for health progress at the national level. Or, seen from a more positive angle:
higher morbidity and mortality rates among individuals with a lower socioeconomic position indicate that
part of their health burden could in principle be prevented or ameliorated by public health and health care
interventions, and that these individuals thus constitute a high-risk group that could be targeted by public
policy in order to improve health on a national level.
Second, the excess health problems experienced by individuals with a lower socioeconomic position lead
to a significant loss in social and economic welfare, both on the level of the individual and the level of the
population. People who suffer from health problems more often have difficulties working and more often
have to rely on social security, thus threatening economic performance. Health losses among lower
socioeconomic groups account for 20% of the total costs of healthcare and 15% of the total costs of social
security benefits in the EU as a whole (3).
The third reason why health differences are considered a major challenge for public policy is that they can
be considered a form of social injustice, which is why they are often referred to as ‘health inequities’ (4).
People with a lower socio-economic position, who already have to face many social and economic
challenges, also more frequently experience health related problems, which can deteriorate their
socioeconomic position even further. This means that groups with a low socio-economic position can
become trapped in a vicious cycle.
In response to the challenge of health inequalities, many countries have made reduction of health
inequalities a priority in their health and social policies, even setting quantitative targets for reducing
these inequalities. For example, a target to reduce health inequalities by 25% was introduced by the
World Health Organization in 1985, and renewed in 1998. Several European countries, such as England,
Finland and Lithuania, have adopted national targets for the reduction of socio-economic inequalities in
mortality (5). Despite these commitments, health inequalities have persisted, and have even widened on
some measures over the past decades (6).
1.2 Scientific uncertainties concerning health inequalities
Effective policy-making requires a proper understanding of what drives these health inequalities, and
research over the past 30 years in Europe and beyond has produced important insights into the factors
and mechanisms underlying them. Reviews of available evidence, with the explicit aim to support policymaking, have been published, e.g. by the WHO Commission on Social Determinants (1) and the European
Review on Health Inequalities (2), and some countries have already taken action based on this evidence.
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However, new methodological insights have come to the fore in recent years, and empirical evidence
based on these new methodological approaches is starting to emerge which questions previous findings.
The emerging uncertainty concerns two crucial questions:
1 Is there a causal effect of socioeconomic position on health?
2 What mediates the effect of socioeconomic position on health?
There is currently no scientific consensus on the answers to these questions, nor on how to answer these
questions. However, the answers are relevant from both a scientific and a policy point of view. For
example, it has been argued that a reduction of income inequality is an important means to mitigate health
inequalities. However, whether or not this would indeed be an effective policy to reduce health
inequalities depends largely on whether or not income exerts a causal influence on health - an issue on
which studies with different research methodologies provide different answers as we will show in this
discussion paper. Other examples where scientists disagree with respect to the causal status of factors are
smoking (according to some scientists, smoking explains up to half of all inequalities in mortality, whereas
others argue that studies demonstrating such large effects do not adequately take into account other
factors) and access to health care (according to some scientists, inequalities in access to health care
magnify existing health inequalities, whereas others argue that “it is a mistake to see lack of aspirin as the
cause of fever”: a lack of health care can never be the actual cause of health problems in the population).
The lack of scientific consensus on causal mechanisms underlying health inequalities is partly due to a
lack of consensus on research methodologies. ‘Classical’ experimental methods, which are useful in clinical
settings, can only be applied rarely in this area, for obvious ethical and practical reasons. This means that
explanatory research has to rely almost exclusively on observational methods. However, there are many
different methodologies available to study observational data, and there is limited consensus between
disciplines on the relative merits of different methods. For example, as we will discuss later, the cohort
study – a popular study design used by epidemiologists working in this area – has been criticized for its
inability to identify causal effects of socioeconomic position on health outcomes. Also, conventional
statistical approaches used to assess the contribution of specific risk factors to health inequalities have
been criticized for their susceptibility to various sources of bias. On the other hand, newer approaches to
assess causality, advocated by economists, such as instrumental variables and regression discontinuity
designs, have been criticized too: for not leading to generalizable results and inability to fully capture the
effects of social inequality.
There is thus a clear need to critically review the available evidence on the explanation of health
inequalities and to strive for interdisciplinary consensus on the methodological challenges faced by this
type of research, based on a common theoretical framework for the understanding of health inequalities.
1.3 The role of academies of science
Resolving the uncertainties mentioned above is highly relevant for all countries in Europe and beyond,
and thus requires input from Europe’s best scientists. FEAM (Federation of European Academies of
Medicine) and ALLEA (All European Academies - European Federation of Academies of Sciences and
Humanities), which together span a broad spectrum of relevant disciplines (including epidemiologists,
public health researchers, medical sociologists, health psychologists, health economists and political
scientists), have therefore decided to take up the challenge of reviewing existing scientific literature on
mechanisms underlying health inequalities and the methodological issues involved. In order to build a
basis for interdisciplinary consensus on causes and remedies of health inequalities FEAM and ALLEA have
appointed a multidisciplinary committee (Annex 1). The committee is supported by the Royal Netherlands
Academy of Arts and Sciences.
The committee has envisaged a project in two steps. In step one the committee reviews the scientific
literature in order to chart the main areas of scientific consensus and disagreement. The results from this
review are presented in this discussion paper, which served as input for an international symposium on
24 May 2018 in Amsterdam, bringing together key opinion leaders from various scientific backgrounds.
The programme of this symposium can be found in Annex 2. The symposium aims to kick-start the muchneeded interdisciplinary discussion about these issues, which will be further elaborated on in the second
step of the project.
Discussion Paper Health Inequalities
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In next step of the project, input and support from all member academies of FEAM and ALLEA should be
sought in order to strive for interdisciplinary consensus and to draft a report on mechanisms underlying
health inequalities and proper methodologies to study them. In addition, the report should review existing
policy recommendations in the light of these new insights. The report should be aimed at researchers
studying health inequalities and at national and European policy-makers interested in reducing health
inequalities.
1.4 Scope of this discussion paper
This discussion paper is solely intended as input for interdisciplinary discussion, and does not in any way
reflect the final opinions of the authors, the committee overseeing the preparation of the paper, or the
academies under whose umbrella it has been prepared. A previous version of this paper has been
discussed at an international symposium, held on 24 May 2018 in Amsterdam. A report of this symposium
is available at the ALLEA website.1 The current discussion paper has been slightly modified to remove
obvious errors or omissions, and to take away some misunderstandings which came to light during the
symposium. We hope that this discussion paper, together with the report of the symposium, will serve as a
useful starting-point for phase 2 of this project, in which we intend to hold more in-depth discussions on
the issues raised in this paper.
Our objective is to improve the scientific understanding of health inequalities, in order to strengthen
policy making aimed at reducing health inequalities. In the mean-time, we would like to stress that policymaking can never be based on ‘perfect’ evidence, and that the methodological issues highlighted in this
discussion paper should thus not be seen as an ‘excuse for inaction’. Indeed, much of the current evidence
is solid enough to serve as entry-points for actions aimed at reducing health inequalities. Moreover,
implementing policies based on the available evidence, and then evaluating what works and what not, is a
very potent source of knowledge on understanding health inequalities, and can be used to improve those
very policies.
This discussion paper has several limitations. First, we have focused on quantitative research methods
and have largely ignored qualitative approaches to identify the causal pathways between low
socioeconomic status and ill-health, such as anthropological or biographical studies of people living in
poverty. These studies are also potentially very relevant, not only for elaborating the causal pathways (7)
and identifying targets for intervention, but also by providing insights in the lived experiences of people in
disadvantaged circumstances. These insights are also necessary for building community-based strategies
for tackling health inequalities in which they have an active role (8). However, the committee did not have
the resources to properly evaluate qualitative research methodologies.
Second, our review of the empirical evidence is limited to countries with relatively high incomes. It is
likely that the role of various mechanisms and factors differs between high income countries and low and
middle-income countries, in which absolute poverty is far more common. Within the European setting,
this may apply particularly to countries in Eastern Europe, where the role of material disadvantage in
generating health inequalities may be more pervasive than in Western Europe.
Third, in reviewing mechanisms that link socioeconomic position to health we have paid relatively little
attention to biological mechanisms. This is not because they are unimportant, but because there is less
disagreement on the methodology for studying these final steps in the causal pathways between
socioeconomic position and health.
Finally, this discussion paper focuses on ‘health inequalities’, defined as systematic differences in the
occurrence of health problems between people with a lower and a higher socioeconomic position as
indicated by their level of education, occupational class, income or similar characteristics. So, this
discussion paper does not deal with other social determinants of health, such as ethnicity and migrant
status, or aggregate socioeconomic factors such as neighbourhood deprivation or national income.

1 https://www.allea.org/wp-content/uploads/2018/11/Health_Inequalities_Symposium_Report.pdf
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1.5 Outline of this discussion paper
This discussion paper aims to summarize recent methodological insights into how best to approach the
two crucial questions highlighted above, and then to review the existing evidence in the light of these new
methodological insights.2
Chapter 2 focuses on the first question: is there a causal effect of socioeconomic position on health? We
take stock both of recent insights into the validity of available research methodologies and of the available
empirical evidence.
Chapter 3 focuses on the second question: What mediates the effect of socioeconomic position on health?
Here again, we take stock both of recent insights into the validity of available research methodologies and
of the available empirical evidence.
Chapter 4 summarises preliminary conclusions, mainly in the form of questions to be addressed in the
next step of this project, and makes recommendations for how this next step can be conducted.

2 This report draws heavily on a draft book-in-preparation (Mackenbach JP. Health inequalities; persistence and change in modern welfare states.
Oxford University Press, 2019) and on a published book chapter (ref. 9. Mackenbach JP. Socioeconomic inequalities in health in high-income countries:
the facts and the options. In: Detels R, Gulliford M, Karim QA, Tan CC, editors. Oxford Textbook of Global Public Health. 1. Oxford etc.: Oxford University
Press; 2014.)
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IS THERE A CAUSAL EFFECT OF SOCIOECONOMIC
POSITION ON HEALTH?

2.1 Conceptual introduction
Why is this an important question?
Starting with the publication of the Black report (10), which brought health inequalities back into the
focus of public health research, the question whether ‘causation’ (i.e., socioeconomic position influences
health) or ‘selection’ (i.e., health influences socioeconomic position) was the more important mechanism
involved in generating health inequalities, has been central to debates about the explanation of
socioeconomic inequalities in health (11, 12).3 In support of these debates, many studies have been
conducted to disentangle the two directions of effect, and most of these studies have found both
‘causation’ and ‘selection’ to play a role (13).
There are several reasons why this issue occupies such a central place. The first is that if socioeconomic
position causally determines health, this opens up a whole array of potential countermeasures against
health inequalities, such as increasing the educational achievement of those at the bottom of the social
hierarchy, efforts to reduce income inequalities, and other ‘egalitarian’ social and economic policies (1).
By contrast, if there is no causal relationship between socioeconomic position and health, such
redistributive policies are unlikely to be effective as far as health outcomes are concerned.
A second reason is that ‘selection’ is often considered to be less of a problem for public policy than
‘causation’, because health inequalities due to ‘causation’ mechanisms are perceived to be more unfair,
particularly by those who feel that the underlying socioeconomic inequalities are already unfair in
themselves (4). The fault lines in this debate are therefore to some extent ideological, with ‘causation’
explanations being more popular among those leaning towards the political left, and ‘selection’
explanations more popular among those with a more conservative or economically liberal outlook (14)(p.
109). Unfortunately, the polarization of this debate has not always been conducive to reaching nuanced
conclusions.
Although whether or not health inequalities are due to a causal effect of socioeconomic position on health
is thus an important question, it is not equally relevant in all contexts. If what matters is the total burden
of problems among people with a lower socioeconomic position, it may not be relevant that some of these
problems arise from ‘selection’ instead of ‘causation’. For example, some countries are discussing whether
they should differentiate their statutory pension age by socioeconomic position, because of the substantial
differences in remaining life expectancy at age 65 (15). For this discussion it does not really matter
whether the differences are due to ‘causation’ or selection’, because in either case people in lower
socioeconomic groups have fewer remaining life-years at 65.
Furthermore, ‘selection’ mechanisms have their own relevance for policy: if these mechanisms aggravate
the problems of people with a low socioeconomic position, we may want to find ways to counter these
mechanisms, for example by removing barriers to work for people with chronic diseases (16). To avoid
the impression that explanations in terms of health-related selection are not causal mechanisms, we will
often use the term ‘reverse causation’ to denote them.
Finally, since the Black report introduced the distinction between ‘causation’ and ‘selection’, it has become
clear that these are not two mutually exclusive mechanisms, but that both mechanisms are likely to
interact over the life-course, as we will describe more extensively in par. 2.1.3.

3 For economists/econometrists, ‘health-related selection’ falls under the heading of ‘simultaneity’: due to a loop of causality between socioeconomic
position and health, the presumed dependent variable actually affects the independent variable, potentially leading to ‘simultaneity bias’.
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Possibility of confounding by third factors
In addition to ‘causation’ and ‘selection’ there is another possible explanation for the association between
socioeconomic position and health: ‘confounding’ by third factors which are related to both socioeconomic
position and health, but are not on the causal pathway linking socioeconomic position to health or vice
versa4 (17)(p. 129-134).
Please note, however, that not all other factors involved in generating health inequalities can be seen as
confounders: to the extent that health-related behaviour (such as smoking or diet) or the living
environment (such as housing and working conditions) are determined by a person’s socioeconomic
position, they are ‘mediators’ and not ‘confounders’. (On mediation, see chapter 3.)
Confounding can certainly occur, because social mobility, and thus a person’s socioeconomic position, may
be dependent on individual characteristics that are also determinants of good or bad health. Examples of
possible confounders are health-related behaviours (if they are formed before a person attains his or her
socioeconomic position, and thus cannot mediate the effect of socioeconomic position on health) and
cognitive ability, coping styles, control beliefs, and personality traits (18, 19).
For example, childhood obesity can affect social mobility later in life due to discrimination during
recruitment for jobs or promotion, and can also lead to diabetes and health problems in later life. This
may then contribute to a higher prevalence of both obesity and diabetes in lower occupational classes,
without lower occupational class being the cause of diabetes (20, 21). Another example is excessive
alcohol consumption, which may stand in the way of upward occupational mobility and may even lead to
loss of income (22), while also leading to health problems in later life, thus producing a non-causal
association between low occupational class and low income on the one hand, and health problems at the
other hand.
Potentially equally important as confounders are personal attributes such as cognitive ability, coping
styles, control beliefs, personality, and bodily and mental fitness. These personal attributes influence
educational and occupational achievement, and at the same time partly determine later health, either
directly or indirectly through health-related behaviours such as consumption and exercise patterns and
use of health services (23).
To the extent that these factors are not determined by the person’s current socioeconomic position, the
resulting association between current socioeconomic position and health can be seen to be ‘confounded’
by such third factors. This may indeed be the case, because many of the personal attributes just mentioned
were already formed before the person arrived at his or her current socioeconomic status. Cognitive
ability and personality are largely formed before adulthood, and some health-related behaviours (e.g.,
smoking) are also already adopted during adolescence.
Although it is important to correct for confounding when studying the effect of socioeconomic position on
health, the underlying phenomena (e.g., the concentration of certain personal attributes in lower
socioeconomic groups) may be important in themselves, and relevant to policy making. For example,
knowledge about differences in cognitive ability may be relevant for the design of intervention programs
in terms of tailoring them to specific groups or targeting these groups (24). Furthermore, from an ethical
perspective it has been argued that a genetically determined disadvantage should be compensated by
society in order to achieve true equality of opportunity (25).
A higher prevalence in lower socioeconomic groups of genetic factors that predispose to ill-health should
also be seen as an instance of ‘confounding’ (Box 2.1).

4 Epidemiologists label such situations ‘confounding’, whereas economists call the bias resulting from not controlling for such confounders ‘omitted
variable bias’. ‘Simultaneity bias’ and ‘omitted variable bias’ are the two important causes of what economists/econometricians call ‘endogeneity’, a
technical term referring to the problem that the independent variable is correlated with the error term in a regression analysis. Social epidemiologists,
in recognition of the mechanism through which these personal attributes get sorted across socioeconomic groups, sometimes use the term ‘indirect
selection’.
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Box 2.1 Genetic factors as possible ‘confounders’
A higher prevalence in lower socioeconomic groups of genetic factors that predispose to ill-health should
also be seen as an instance of ‘confounding’, because a person’s genotype temporally precedes his or her
socioeconomic position. But how would a higher prevalence of such genetic factors in lower socioeconomic
groups arise? Here again we need to consider social mobility and selection mechanisms (26).
An association between socioeconomic status and a certain genotype is most likely to arise when that
genotype affects social mobility, through an effect on the likelihood of getting a disease that affects social
mobility (e.g., mental health problems that stand in the way of educational achievement or upward
occupational mobility), through an effect on health-related behaviour that affects social mobility (e.g.,
predisposition to alcohol addiction), or through an effect on personal attributes that affect social mobility
(e.g., cognitive ability or personality traits) (26).
Such selection effects may occur in each new generation, but may also lead to intergenerational
transmission of disadvantage. Genetic factors predisposing to ill-health that have contributed to the low
socioeconomic position of parents may be transmitted to their children, and could make it even more
difficult for these children, on top of their disadvantaged social conditions, to reach a higher
socioeconomic position than their parents.
In genetics, the relative contributions of ‘genes’ and the ‘environment’ in generating differences in
‘phenotype’ have been a long-standing issue for discussion. It is becoming increasingly clear that often
both play a role, in various combinations and interactions. Two forms of ‘gene-environment interplay’ can
be distinguished: ‘gene-environment correlation’ (i.e., genetic factors occur more frequently in some
environments than in others) and ‘gene-environment interaction’ (i.e., genes determine the effects of the
environment, or the environment influences gene expression) (27).
In the case of health inequalities, ‘gene-environment correlation’ would exist if certain genotypes are more
frequent in lower or higher socioeconomic groups. As mentioned above, this may give rise to confounding
if these genotypes also predispose to good or bad health. ‘Gene-environment interaction’ would exist if
people with certain genotypes are more sensitive than others to the health effects of low or high
socioeconomic status. This does not give rise to confounding, but is closer to mediation, and will therefore
be further discussed in chapter 3.
A discussion of the role of genetics in explaining health inequalities also needs to consider ‘epigenetics’, i.e.
heritable changes in gene function that do not involve changes in the DNA sequence, e.g. due to
methylation of DNA. Such changes may be the result of various exposures, such as smoking, nutrition,
psychosocial stress and environmental toxicants, and may play a role in the generation of health
inequalities and their intergenerational transmission (28, 29). Epigenetic mechanisms would again be an
instance of mediation, not of confounding.
The importance of a life-course perspective
In par. 2.1.1 and 2.1.2 we introduced three types of explanation for the association between
socioeconomic position and health: ‘causation’, ‘reverse causation’ and ‘confounding’. These explanations
all imply a focus on measuring the effect of people’s socioeconomic position at one point in their adult
lives on health outcomes later on in life. Such a focus on discrete episodes in life allows us to make clear
distinctions between various factors and their effects.
However, reality is more complex. Individuals go through several transitions between socioeconomic
positions during their life-course. For example, an individual may start out from a situation that is largely
determined by their parents’ socioeconomic position and their school environments, and may then,
dependent on their own educational achievement, enter the labour market and move through various
occupations and varying levels of income during their adult life until they reach retirement. During each of
these life stages health problems may be both a consequence of their previous and current socioeconomic
position, and a determinant of their current and future socioeconomic position. Moreover, both health and
10 / 49

socioeconomic position may be determined by personal attributes that may themselves be consequences
of socioeconomic conditions in previous stages of life.
It has therefore been argued that for a proper understanding of health inequalities a life-course
perspective is necessary. Such a life-course perspective sees the higher rates of illness and premature
death among adults and elderly persons in lower socioeconomic groups as a cumulative result of socially
patterned exposures acting at different stages of the life-course, and at the same time as possible
determinants of changes in socioeconomic position (30). A life-course perspective has proven to be very
useful for integrating different pieces of evidence.
The simplest conceptual model for life-course influences is that of ‘accumulation of risk’. Different forms
of material and immaterial disadvantage tend to cluster in the same persons, with one disadvantage
increasing the likelihood of another one at a later point in time, and health disadvantage arising as a result
of cumulative social disadvantage (31, 32). Such accumulation models can incorporate both ‘selection’ and
‘causation’ mechanisms, because a low socioeconomic position in one stage of the life-course may
translate into a health disadvantage in the next, which may then lead to a still lower socioeconomic
position some years later, and so on (33). Accumulation of risk, which is often seen as a simple addition of
risks, can in fact, due to interactions between risk factors, result in a multiplication of risks, leading to
considerable increases in risk.
Life-course models may also incorporate ‘critical periods’: time windows of exposure that are particularly
important for health at later ages. One possible example of a ‘critical period’ is intra-uterine life, as
elaborated in the ‘foetal origins of adult disease’ hypothesis (34). Another is childhood: the child’s
physical, cognitive and emotional development is strongly influenced by socioeconomic circumstances,
and in its turn influences both adult socioeconomic position and adult health in many ways (“the long arm
of childhood”) (35).
Circumstances in early life also set up a pattern of social learning, which may, for example, generate a
sense of powerlessness, which may be reinforced by other individuals in the social network who have
been similarly disadvantaged and socially excluded, sometimes over generations (36). Such
intergenerational transmission of personal, social and health disadvantage may thus contribute to the
persistence of health inequalities over time.
While application of a life-course perspective does not take away the need for an accurate measurement of
the discrete steps involved in generating health inequalities, it does caution against broad conclusions
based on studies narrowly focused on single steps in the causal pathways between socioeconomic
position and health.
2.2 Methodological requirements
Why is it difficult to establish causality?
There are many definitions of ‘causality’. Here we will build on the common sense notion that ‘causality’ is
“what links one state or process [e.g., low socioeconomic position] with another state or process [e.g., illhealth], where the first is partly responsible for the second, and the second is partly dependent on the
first. In general, a process has many causes, which are said to be causal factors for it, and all lie in its past”
(https://en.wikipedia.org/wiki/Causality). This means that a low socioeconomic position does not have to
be a sufficient nor a necessary cause of ill-health, but may increase the likelihood of ill-health.
Establishing that low socioeconomic status causes ill-health of course requires more than demonstrating
an association – as noted above, associations between low socioeconomic status and ill-health may also be
due to ‘reverse causation’ or ‘confounding by third variables’ (37). At the very least, the temporal
relationship should be such that low socioeconomic status precedes ill-health instead of vice versa, and
confounding by other factors should be eliminated either in the design of the study (e.g., by limiting the
study to people who are identical in terms of these other factors) or in the analysis (e.g., by controlling for
these other factors in a multivariate analysis). Although these requirements are widely recognized, in
practice they are difficult to fulfil.
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In the empirical sciences, the most reliable evidence of causation can be obtained in an experimental
setting. Such a research design is mostly unfeasible or unethical in the area of socioeconomic inequalities
in health. We can perhaps randomize people into small parts of the relevant exposure (say, a few months
more or less of schooling, or a couple of thousands Euros more or less of yearly income), but not into lifelong exposure to primary or tertiary education, a manual or upper non-manual occupational class, or a
household income in the lowest or highest quintile of the income distribution.
In this field, one therefore has to rely almost completely on clever observation, and try to come as close as
possible to the clean contrast of a controlled experiment. Such a clean contrast is, however, difficult to
obtain due to the multiple links between socioeconomic position, health and third variables over a
person’s lifetime. In a purely observational study of whether low socioeconomic position causes ill-health
one would not only have to use a prospective design ensuring that low socioeconomic status precedes illhealth, but also to control for a range of third factors that precede low socioeconomic position.
Consider the example of two groups of 35-year old, and perfectly healthy persons. The first group has only
has primary education, and has a routine manual job and an income in the lowest quintile. The second
group has university education, a professional occupation and an income in the highest quintile. When we
follow these two groups over time, we will most likely find a higher incidence of ill-health and premature
deaths in the first than in the second group. We have ruled out the possibility of health-related selection
because both groups were perfectly healthy at the start of follow-up. But how do we rule out the
possibility of confounding by third factors?
One option is to restrict the comparison to 35-year old and perfectly healthy people who are identical in
terms of all the personal attributes that predispose to good or bad health, and that were formed before the
individuals had attained their adult socioeconomic position. Such attributes would include cognitive
ability, personality traits, some health-related behaviours, genetics, etc. Another option is to accept a
certain degree of heterogeneity of the two groups, and to statistically control for all these potential
confounders in the analysis.
The first problem with both of these options is that they require very extensive data collection, and after
all the data on measurable confounders have been collected, we would still be left with the possibility of
unmeasured confounders that we have simply overlooked or that are currently unknown. One could even
argue that it is impossible for two individuals who at 35 years of age have attained such different
socioeconomic positions, to be identical with regard to all these personal attributes.
The second problem is that even if it were practically feasible to select on, or control for, all the known and
unknown confounders, it would be difficult to avoid over-adjustment. As was explained in par. 2.1.3, over
the life-course socioeconomic position and health are likely to be linked in a mutually reinforcing way. In
our example, removing the effect of third variables that preceded the attainment of their current
socioeconomic position of 35 year olds will also remove some of the effect of socioeconomic conditions in
preceding life stages. For example, removing the cognitive ability would also remove some of the effect of
growing up in more or less advantaged socioeconomic circumstances, to the extent that these
circumstances exert their effect through the cognitive development of children. In other words, the risk is
that the closer we get to identifying a true causal effect, the farther we get from a good understanding of
how socioeconomic position affects health.
This dilemma may be difficult to solve, and can ultimately be traced back to fundamental differences in
conceptions of causality. The ‘counterfactual’ approach to causal inference that is increasingly popular in
many empirical disciplines, including epidemiology and economics, uses the ‘potential outcomes’
framework for assessing causality, and this requires that putative causes can be manipulated in
experiments, at least in theory (38). In the case of smoking, it is not difficult to imagine the ‘counterfactual’
of an otherwise identical person who has never smoked, but in the case of social exposures like low
socioeconomic position (or gender, or race), this is much more difficult. Adherents of the ‘counterfactual’
approach have therefore argued that assigning causal status to – in their eyes – vague and non-
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manipulable concepts like socioeconomic position (or gender, or race) is problematic, and that only more
specifically defined and manipulable exposures qualify as possible causes of health problems (39).
However, other epistemological positions have been defended as well. Several authors have argued for a
more pluralistic approach to causality which recognizes the evident existence of causes of ill-health that
cannot be manipulated, such as earthquakes, non-white race, or low socioeconomic position. Although the
effects of these exposures cannot be studied according to the rigorous framework prescribed by the
‘counterfactual’ approach to causal inference, their role as possible causes of ill-health is too important to
be ignored (40, 41). Paradoxically, in this alternative view it is precisely because low socioeconomic
position often implies life-long exposures which are inextricably linked to social processes – and thus
cannot be construed as a counterfactual cause – that it has such pervasive and persistent health effects.
In this discussion paper we do not take sides in this debate, but will highlight some of the more specific
disagreements that follow from the split between the two perspectives on causality.
Practical approaches to assessing a causal relationship
Box 2.2 describes analytical approaches that can be used in a non-experimental setting to isolate causal
effects of socioeconomic position on health.
Box 2.2. Study designs for assessing causality in the relationship from socioeconomic position to
health
The following is a list of possible study designs for studying the association between socioeconomic
position and health.
Purely observational studies
(i.e., the investigators exploit naturally occurring variations in exposure):
 cross-sectional and case control studies, e.g. in which current health is related to current or previous
socioeconomic position, with regression adjustment for observed confounders
 longitudinal studies, e.g. cohort or panel studies relating socioeconomic position to health at a later
point in time, with regression adjustment for observed confounders, or fixed effects adjustment for
observed and unobserved confounders
 twin studies, relating socioeconomic position to health of twins who are discordant on socioeconomic
position, thereby controlling for genetic factors
Quasi-experimental studies
(i.e., investigators exploit ‘natural experiments’ that have created quasi-random variations in exposure):
 cross-sectional or longitudinal studies with statistical creation of quasi-randomness in the allocation of
socioeconomic resources, e.g. by propensity score matching, differences-in-differences, instrumental
variables, regression discontinuity
 cross-sectional or longitudinal studies exploiting naturally occurring randomness in the allocation of
socioeconomic resources, e.g. lotteries, random roll-out of intervention programs
Purely observational studies potentially suffer from many of the problems mentioned in par. 2.2.2,
although (partial) solutions are available. For example, fixed effects adjustment (e.g., analyses which link
changes in socioeconomic position to changes in health within the same individual) can be used to remove
bias by both observed and unobserved confounders. Also, studying twins who have ended up in different
socioeconomic positions guarantees extensive control for genetic factors.
Quasi-experimental approaches, which try to mimic randomized experiments by cleverly exploiting
‘natural experiments’, avoid some of the problems mentioned in the par. 2.2.2, particularly confounding by
both observed and unobserved third variables (42).
For example, in a regression discontinuity analysis one can exploit income thresholds in the allocation of
financial benefits to compare health outcomes among people falling just below or above the threshold and
therefore getting or just not getting the benefit. Because people just below and just above the threshold
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are likely to be otherwise similar, this may produce an unbiased estimate of the effect of the financial
benefit (43). However, getting close to a clean contrast comes at a price: the external validity (or
generalizability) of the results of regression discontinuity studies for the wider problem of income-related
inequalities in health is dependent on whether the health effect of the small difference in financial benefits
around the threshold correctly represents the health effects of income along the whole income ladder.
Sometimes, socioeconomic resources are allocated at random in real life. The prime example is lotteries
which at first sight offer an excellent opportunity to evaluate the causal effects of money on health – but
whether the health impact of an incidental amount of money obtained in a lottery adequately represents
the health effects of years of living on a higher income is rather unlikely (44). Another example is the rollout of certain intervention programs which sometimes occurs more or less at random, as in the roll-out of
a higher age of compulsory education across Swedish municipalities in the 1930s (45).
Note: partly based on ref. (37, 42).
Epidemiology – a discipline that for many of its study questions can only use observational study designs –
has often relied on a set of nine criteria for assessing causality proposed by Bradford Hill (46). These
criteria are used for assessing the likelihood of a causal relationship between an exposure and a health
outcome, and include strength, consistency, specificity, temporality, biological gradient, plausibility,
coherence, experimental evidence, and analogy. Although these criteria have been useful in practice, as
illustrated by the fact that they are still frequently used, e.g., in the evaluation of carcinogenic risks to
humans (47), their epistemological basis has been criticized and they do not guarantee valid conclusions
on causality (17)(p.26-30). Nevertheless, if the only option for studying a particular phenomenon (such as
the effect of low socioeconomic position on health) is to use a purely observational design, the BradfordHill criteria or recently advocated approaches that use triangulation to arrive at ‘inference to the best
explanation’ (48) may be the best way to proceed.
Because of the risks of bias in observational studies quasi-experimental study designs, which try to mimic
randomized experiments by cleverly exploiting ‘natural experiments’, have been proposed as promising
approaches for isolating the causal effects of socioeconomic position on health (Box 2.2)(49, 50).
Application of some of these approaches will be illustrated in par. 2.3.
2.2.3 Differences between (sub)disciplines
Different disciplines, such as epidemiology, sociology, demography and economics, put varying degrees of
emphasis on isolating causal from non-causal effects. Demography has a strong tradition of descriptive
research, with relatively little attention to issues of causality, but the potential to fully encompass the
whole phenomenon of health inequalities. At the other end of the scale, modern economics/econometrics
tends to focus on rigorously identified causal relationships, but at the risk of losing sight of the complete
picture. Epidemiology, including social epidemiology, and sociology are somewhere in-between – having a
clear interest in causality but until recently largely relying on observational research methods that may
not always have been adequate for isolating causal effects.
Because of the dominant position of social epidemiology in this area, particularly when it comes to the
evidence-base for policy, it may be worth-while to briefly illustrate its approach to causality. A large part
of this type of research is based on large cohort studies, and the classical epidemiological approach to
assessing causality which was codified in the Bradford Hill criteria (see par. 2.2.2). The association
between low socioeconomic position and ill-health fulfils many of these criteria: it is a strong association;
it has consistently been observed; it is observed longitudinally, i.e. in studies in which exposure to low
socioeconomic position precedes the occurrence of ill-health; the association has the form of a gradient
with worse health at each step down the socioeconomic ladder; it plausibly fits what we know about the
socioeconomic distribution of specific risk factors for ill-health, etc.
However, fulfilling these criteria does not exclude the possibility of confounding by some unobserved
third variables, such as personal attributes that predispose to good or bad health, and whose formation
has preceded the attainment of an individual’s current socioeconomic position. It is only in birth cohort
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studies that such adjustments can properly be made, but it is only recently that participants in these birth
cohort studies have reached the age at which the major health problems of Western countries occur. We
will briefly review some of this emerging evidence in par. 2.3.2.
As said before, economists have over the past decade shown the keenest interest in identifying causal
effects of socioeconomic position on health, and vice versa. Their interest in the effect of health on income
and other socioeconomic variables follows naturally from the fact that economic phenomena are their
main focus of interest – just as health being the main focus of epidemiologists’ interest makes the latter
primarily interested in the effect of socioeconomic position on health.
Studies by economists employing some of the quasi-experimental approaches mentioned in box 2.2 have,
to some extent, revolutionized the field, and raised important doubts about the validity of the causal
claims made by other disciplines, as will be illustrated in the following paragraphs.
2.3 Inventory of empirical evidence
From a sociological point of view, socioeconomic position is a multi-faceted phenomenon, which may not
be completely captured by measures of education, occupational class and income. Nevertheless, the best
evidence that we have on the causal effects of low socioeconomic position on health comes from studies in
which socioeconomic position has been disaggregated in its component parts. In this paragraph we review
some of the recent evidence concerning the health effects of education, occupational class and income.
2.3.1 Evidence of a causal effect of education on health
There are many longitudinal studies which show that adults with a lower level of education have a higher
likelihood of ill-health or premature death: indeed, these inequalities have been found in all countries in
which this information is collected (51). Because most of these health problems arise long after the age at
which most people usually complete their education, health-related selection is unlikely to be involved in
this association (52). A systematic review of studies that compared the relative importance of causation
and health-related selection in the relationship between education and health indeed found causation to
be the more important mechanism (13). However, some health-related selection may occur in a previous
life-stage, because children with chronic diseases are somewhat less likely to achieve a higher level of
education (53).
The main question is whether and, if so, to what extent the association between education and health may
be confounded by third variables. The short answer is that even in the best longitudinal studies the
association between education and health is likely to be confounded, but that it is currently impossible to
assess the degree to which this may be the case. However, several recent reviews of the evidence,
including evidence from quasi-experimental studies that are less likely to be confounded, conclude that it
is also very likely that there is indeed a causal effect of education on health (37, 54, 55).
An important candidate for a usually unobserved confounding factor is can be found in an individual’s
genotype. Although variations in educational achievement are partly dependent on parents’
socioeconomic position, educational achievement is also strongly dependent on an individual’s own
cognitive ability during childhood and adolescence. And although children’s cognitive ability is partly
dependent on the environment in which they grow up, variations in cognitive ability among children are
also strongly genetically determined (56).
The important role of genetic determinants for a child’s cognitive ability has been convincingly shown in
twin studies, which generally find substantial heritability (in the order of at least 50% for cognitive ability
measured in adulthood) (57, 58). Genome-Wide Association Studies (GWAS) have started to corroborate
these findings by identifying specific genetic variants that are associated with cognitive ability (57, 59),
and although there is still a substantial ‘heritability gap’ (i.e., the combined effects of all genetic variants
that have so far been identified cannot fully account for the amount of heritability estimated in twin
studies), this gap seems to be slowly filled as the findings of more molecular studies accumulate (60, 61).
It has recently been estimated that genetic differences explain around half of all inter-individual
differences in educational attainment (62), with polygenic risk scores now explaining up to 10% of all
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inter-individual differences in educational achievement (57, 63). Genome-wide association studies
(GWAS) have also identified many genetic variants that influence educational achievement (64). The
underlying mechanisms are likely to include more than cognitive ability alone, and may also include
genetically determined aspects of personality such as the ‘Big Five’ personality traits, self-control, risk
aversion, time preferences etc. (65). Because cognitive ability, self-control and other genetically
determined personal attributes are independent predictors of health in later life, one can reasonably infer
that genetic factors could to some extent confound the relationship between education and adult health.
In the presence of these and other risks of confounding, which are difficult to control for in observational
studies, experimental and quasi-experimental studies may provide more reliable evidence for a causal
effect of education on health. Truly experimental evidence is limited to a few studies from the US that have
assessed the long-term health effects of early childhood (or pre-school) education. These showed that
children receiving preschool education were more healthy and less likely to be smoking or obese as adults
(55).
In the past decade, the effect of school education on health later in life has been assessed in a number of
quasi-experimental studies. The most common approach has been to study the impact of compulsory
schooling laws (37, 54, 55, 66). During the 20th century, many countries have introduced such laws,
increasing the minimum age at which children may leave school. Because the resulting changes in years of
schooling can be regarded as ‘exogenous’ (i.e., independent of personal attributes of the children
involved), any improvements in health occurring in cohorts that left school after the change can
reasonably be attributed to the extra years of schooling.
Although the evidence is not entirely consistent, most of these studies found that more years of schooling
led to a reduction in mortality in mid-life and beyond, albeit with large variations in effect size (55). Other
conclusions were that education improves intelligence (67), and reduces the risk of taking up smoking
(54, 55), and that better-educated parents also have healthier children (54). Although studies exploiting
compulsory schooling laws have important limitations (e.g., it is unclear whether the effect of one year of
extra schooling at the age of, e.g., 16 can be generalized to the whole range of variation in length of
education currently seen), these findings do suggest that there is indeed a causal effect of education on
mortality. This implies that the association between education and mortality as found in observational
studies is to some extent causal, and is not only due to confounding by genetic or other usually
unobserved factors.
2.3.2 Evidence of a causal effect of occupational class on health
Like in the case of education, there are many studies showing that a ‘lower’ occupational class is
associated with higher rates of morbidity and mortality in all countries that collect the information (6870). The main issue is whether this is due to a causal effect of occupational class on health, or due to
‘reverse causation’ or confounding. There appear to be no studies with rigorous identification strategies to
isolate a causal effect of occupational class on health (although there is reasonably strong evidence of the
effect of specific working conditions on ill-health) (71).
Because educational achievement usually precedes entry to the labour market, and a higher level of
education is a requirement for entry into ‘higher’ occupations, and because education influences health,
education is a potential confounder of the association between occupational class and ill-health. Some
studies from the US have found that the association between occupational class and health disappears
after controlling for level of education (72, 73), but studies from several European countries have shown
an independent effect of occupational class (52, 74, 75).
Because education is a determinant of occupational class, some of the findings reviewed in the previous
paragraph must also apply to inequalities in health by occupational class: some of the observed
association between occupational class and health is likely due to confounding by the same unobserved
factors as mentioned in par. 2.3.1, including genetic variations in cognitive ability. Many studies have
shown that adjusting for cognitive ability in adulthood substantially reduces the association between
adult occupational class and a range of health outcomes (76), but a true test of the independent role of
cognitive ability must first control for social conditions during childhood.
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British birth cohort studies, some of which now have participants in their 50s and 60s, have begun to shed
light on the independent role of cognitive ability in generating occupational class differences in adult
health, by taking into account the role of childhood social conditions. However, so far these studies have
not distinguished between genetically and environmentally determined variations in cognitive ability,
making it unclear to what extent cognitive ability is indeed an independent (confounding) factor. In these
studies, measures of cognitive ability in childhood have been found to be strong predictors of a wide range
of health and social outcomes later in life, but these measures have also been found to be strongly
determined by social exposures early in life (77). However, in-depth analyses of the extent to which
inequalities in adult health by occupational class can statistically be ‘explained’ by differences in childhood
cognitive abilities have produced mixed results. For example, while an analysis of the British 1946 birth
cohort study found that adjusting for cognitive ability in childhood reduced the association between adult
occupational class and lung function by two-fifths (32)(p. 44-47), an analysis of the British 1958 birth
cohort study found a reduction of only a few percentage points (78)(p. 174-180).
Other possibilities for ‘reverse causation’ and confounding need to be considered too. An important
difference between education and occupational class is that whereas one’s level of education will usually
remain constant after the age of, say, 25, one’s employment status and occupational class can change in
major ways during the life-course. This implies that the scope for ‘reverse causation’ by health-related
conditions is much larger in the case of occupational class than in the case of education. A rigorous
analysis of the labour market effects of health-related conditions in a range of high-income countries has
indeed shown that having a chronic disease, and being a smoker or obese, have negative effects on
employment, wages, sick leave and early retirement (79).
That health-related selection in and out of employment, and during occupational careers does occur is
thus undisputed, but there is no consensus on the direction of the effect of health-related occupational
mobility on health inequalities. Several studies have found that the health of people who move downward
is worse than that of those who remain in their class of origin, and better than that of those in their class of
destination, whereas the health of those who move upward is better than that of others in their class of
origin, and worse than that of others in their class of destination. It has therefore been claimed that
health-related occupational mobility will tend to ‘constrain’ or ‘dilute’ health inequalities (80, 81)
While this may seem straightforward, others have argued that the net effect of health-related selection on
occupational class inequalities in health also depends on the relative numbers of people moving upwards
and downwards from and into each occupational class. Some studies have indeed found ‘gradient
constraint’ when the whole cohort’s social gradient in health is compared to that of the socially stable, but
also widening health inequalities in the whole cohort. This has been attributed to the fact that the net
effect of social mobility on the social gradient at follow-up depends on the relative influence of people who
enter or exit each occupational class (82, 83).
However, whatever the direction of the effect is, the contribution of health-related selection to the
explanation of occupational class inequalities in health at adult and higher ages is likely to be limited. Most
health problems occur in late middle or old age, after people have reached their final occupational class,
and any health effects would have to be substantial for a change in occupational class to occur. This
reasoning is confirmed by the fact that longitudinal studies in which occupational class has been
measured before health problems are present, and in which the incidence of health problems has been
measured during long-term follow-up, also show clearly higher risks of developing health problems in the
lower occupational classes (70, 84, 85).
2.3.3 Evidence of a causal effect of income on health
Many studies have found a positive association between income and health: people with a higher income
tend to experience better health and live longer (37, 54, 86). The relationship is non-linear: at the lower
end of the income distribution, the relationship is steeper than at the upper end, suggesting that whatever
mechanisms explain these inequalities, their effects are stronger among those with a very low income
(87). Studies that have assessed whether the association between income and health still holds after
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controlling for education and/or occupational class often (but not always) find that this is indeed the case
(52, 74, 88, 89).
As in the case of education and occupational class, the question then is whether this association is due to a
higher income leading to better health (‘causation’), or to better health leading to a higher income
(‘reverse causation’). The common view among public health scientists, and the policy reports to which
they have contributed, is that ‘causation’ accounts for a substantial part of this relationship, whereas the
dominant view in the economics literature is that ‘reverse causation’ is far more important (90).
Both directions of causality are certainly plausible. A higher level of income may lead to better health
through several mechanisms: for example, it increases access to healthy foods and good housing
conditions, it reduces the stress of financial insecurity and boosts self-confidence, and it makes it easier to
pay for the costs of health care. But better health may also lead to a higher income, for example by
increasing the capacity to work, and by increasing labour productivity and wages (91). In a comparison of
health inequalities by education, occupational class and income, health inequalities by income probably
have the largest scope for health-related selection (52).
In addition to these two directions of causality, confounding by third variables (such as cognitive ability or
personality traits) is also possible. Some studies have indeed shown that differences in cognitive ability
and other personal attributes – whose formation plausibly predates the attainment of various income
levels in adult life – explain part of the income-related inequalities in health. There is also emerging
evidence of genetic determinants of income and material deprivation, again probably acting through
cognitive ability and other personal attributes (92).
Because of the possibility of ‘reverse causation’ and confounding, assessment of a causal effect of income
on health requires experimental and quasi-experimental studies, but it is important to recognize from the
outset that most of these studies have a number of important limitations. They often study the effect of
rather small variations in income, sometimes in settings (such as lotteries or stock market gains) that may
not represent the experience of a lower or higher regular income over longer periods of life. It is also more
difficult to demonstrate ‘causation’ (i.e., the effects of a change in income on health, which may take long
to materialize) than to demonstrate ‘selection’ (i.e., the effects of a ‘health shock’ on income, which can be
seen within a couple of years).
Nevertheless, the strongest evidence for a causal effect of income on health comes from experimental and
quasi-experimental studies. Recently, a number of comprehensive reviews of this type of studies has been
carried out (90, 93, 94), and we summarize their main findings below.
Over-all, the main conclusion of these reviews is that in high-income countries there is clear evidence for a
causal effect of major changes in health (‘health shocks’) on income, but there is no consistent evidence for
a causal effect of modest and short-term changes in income on physical health in adulthood. However, all
reviews emphasize that the available evidence does not rule out the possibility that there is a causal effect
of larger variations in life-time income on physical health in adulthood. Also, they agree that the evidence
for a causal effect of parental income on the health of children is more consistent (37, 54, 90, 93, 94).
Stewart 2013).
The evidence for ‘reverse causation’ is generally considered convincing. In a range of studies exploiting
‘exogenous’ changes in health (i.e., health events that are abrupt and unforeseen), ill-health in adulthood
had a modest negative effect on wages among those who work, and a stronger effect on income through
decreasing the employment rate and reducing the hours worked among the employed. Some of these
effects appeared to be context-dependent, i.e. dependent upon employment and social policies (90)5. In
addition, ill-health in early life and childhood had substantial effects on lifetime earnings, through
decreasing the build-up of cognitive and non-cognitive abilities, constraining the acquisition of education,
and by continuing into ill-health in adulthood which then interferes with labour productivity in adulthood.

5 There is also strong evidence for an effect of health on wealth, but this is outside the scope of this chapter.
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Ill-health can thus have a very long reach from childhood to constrained economic opportunities in
adulthood (90).
On the other hand, studies trying to find evidence for a causal effect of income on physical health in
adulthood in high income countries using a quasi-experimental set-up have had inconsistent results. One
review summarizing the results of 16 studies found 8 studies with no effect, 2 studies with a negative
effect (i.e., more money, worse health), and 6 studies with a positive effect (i.e., more money, better
health). Based on a further evaluation of the methodological quality of these studies, the authors conclude
that “the evidence that income does have a causal impact on health in adulthood is weak” (90).
A second recent review summarizing the results of 9 studies of income effects on health in adulthood (6 of
whom were also included in the first review) found 4 studies with no effect, 2 studies with a negative
effect, and 3 studies with a positive effect. When looking at other outcomes, the review did find strong
evidence that additional financial resources during adulthood make people happier and reduce mental
health problems, but also that more money can lead to less healthy behaviours such as drinking and
smoking more. The authors conclude that for physical health in adulthood “the evidence is mixed” (93).
Some of the reviewed studies focused on so-called windfall gains in income, e.g. lottery winnings, which
closely approximate a true experimental setting. Some European studies found that the recipients of
lottery prizes experience positive changes in self-reported health. These positive effects are particularly
seen for mental health and less so for physical health, perhaps because winning a lottery also tends to
increase smoking and drinking (90). The weakness of this strategy is, of course, that this variation in
“income” does not necessarily correspond to that of normal monthly or yearly income. This limitation has
to some extent been circumvented in a recent study of a Swedish lottery, not included in the reviews
quoted above, that distributed sizable prizes and paid them out over longer periods of time, but this study
also found largely null effects on physical health in adulthood (95). Similar limitations apply to other
quasi-experimental ‘identification strategies’ (box 2.2). For low- and middle-income countries the
evidence for a causal effect of income on health – which partly comes from true experiments – is
considered to be more convincing (90).
The reviews also agree that the evidence for a causal effect of parental income on children’s health is
considerably stronger than that for adults’ income on their own health. As the likelihood of ‘reverse
causation’ is less, because children’s health will not directly impinge on their parents’ income,
observational evidence does not have to be discarded altogether, as long as there is sufficient control for
confounding by third variables. Although evidence from experimental and quasi-experimental studies is
again somewhat mixed, reviews conclude that a causal effect of parental income on children’s health is
likely to exist (54, 90, 94). This conclusion is further supported by the fact that there is also good evidence
for income effects on intermediate outcomes, such as parenting, the physical home environment, maternal
depression, smoking during pregnancy, and children’s cognitive ability, school achievement and behaviour
(94). Long-term increases of incomes of lower socioeconomic groups may have health benefits that may
even cumulate over generations (37).
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WHAT MEDIATES THE EFFECT OF SOCIOECONOMIC
POSITION ON HEALTH?

3.1 Conceptual introduction
3.1.1 Why is this an important question?
Understanding how health inequalities arise is important both from a scientific and a policy perspective. A
scientific approach to the explanation of health inequalities cannot stop at the demonstration of an effect
of socioeconomic position on health (see previous chapter), but also requires an understanding of the
factors involved in generating this effect. We need to be able to identify plausible causal pathways before
we can reasonably conclude that socioeconomic position has an effect on health (46).
Understanding the causal pathways is also important from a policy perspective. Broadly speaking, one can
distinguish two strategies for reducing health inequalities (96). The first and most radical option is
equalizing the distribution of socioeconomic factors, for example by reducing inequalities in educational
attainment or income. To the extent that there is a causal effect of socioeconomic factors on health, this
can be expected to also reduce health inequalities.
However, there are obvious limits to such an approach. Apart from the challenge of finding political
support for far-reaching income redistribution policies, it is unlikely that variations in levels of education
or occupational class can be completely eliminated, given the fact that people will always differ in their
cognitive ability and other talents, and that economies will always require a certain division of labour.
It is important, therefore, to also consider a second, more pragmatic strategy for reducing health
inequalities, which is to reduce the exposure to specific health determinants among lower socioeconomic
groups (97). For example, to the extent that socioeconomic inequalities in mortality are determined by
differences in working conditions, smoking or access to health care, reducing or – even better –
eliminating these differences by improving working conditions, reducing smoking or improving access to
health care for lower socioeconomic groups can be expected to also reduce health inequalities.
This implies that identification of the factors involved in generating the effect of socioeconomic position
on health is not only scientifically relevant, but also highly policy-relevant. However, although these aims
often coincide, there is a subtle difference between the requirements of scientific explanation and the
requirements of policy support.
In the latter case, it may not be necessary to have certainty about whether differences in exposure to
specific health determinants between socioeconomic groups are caused by people’s socioeconomic
position. As long as we do have certainty about the causal effect of the determinants on health, and even if
the differences in exposure between socioeconomic groups are coincidental, reducing them will help to
reduce health inequalities (98). For example, as long as we know for sure that smoking causes lung cancer,
we can reasonably assume that reducing smoking among the lower educated will reduce their higher risks
of lung cancer, even if we do not know whether their higher rates of smoking are actually caused by their
lower level of education.
This is not to say that the presence or absence of such a causal relationship is not important at all – on the
contrary. Sticking to the example of smoking, if the higher rates of smoking among the lower educated are
actually caused by their lower level of education, it may be more difficult to lower their rates of smoking
than if this would not be the case, and this should then be taken into account in developing an effective
intervention program. Also, whether or not there is a causal relationship between socioeconomic position
and specific health determinants can also influence society’s normative assessment of the resulting health
inequalities, and hence influence policy: if the higher rates of smoking in lower socioeconomic groups are

20 / 49

somehow caused by their lower socioeconomic position, the resulting health inequalities may be
considered unfair, whereas this would less evidently be the case if they are unrelated (4).
3.1.2 Definition of a mediator
The most commonly used analytical technique for studying causal pathways with respect to health
inequalities is ‘mediation analysis’. This technique allows one to quantify the contribution of one or more
so-called ‘mediators’ to the effect of an independent variable (in this case: socioeconomic position) on a
dependent variable (in this case: a health outcome). ‘Mediators’ are defined as third factors that represent
an intermediate step in the causal pathway between independent and dependent variable (99). Other
terms used to denote ‘mediators’ are ‘intermediate variables’, ‘mediating variables’, and ‘intervening
variables’ (100). Like in the case of confounders, mediators are involved in the relationship between an
independent variable and a health outcome, but in contrast to confounders which may not lie on the causal
pathway between independent variable and health outcome, mediators must lie on this causal pathway
(17)(p.186).
This means that, strictly speaking, a third variable can be considered a mediator of the effect of
socioeconomic position on health if, and only if, (a) a person’s socioeconomic position causally influences
his or her exposure to the third variable, and (b) exposure to the third variable causally influences his or
her health outcome. In other words, assessment of mediation requires evaluation of two causal
relationships (101).
For example, we may want to know to what extent socioeconomic inequalities in mortality are explained
by differences in working conditions, smoking, or access to health care. Working conditions, smoking, and
access to health care would qualify as potential mediators if we can assume (or demonstrate) that a
person’s socioeconomic position causally influences his or her exposure to unfavourable working
conditions, smoking behaviour, and lack of access to health care, and if we can assume (or demonstrate)
that exposure to unfavourable working conditions, smoking behaviour, and lack of access to health care
causally influences mortality.
As we have noted above, while such strict requirements may be essential for scientific explanation, the
first of the two requirements can often be relaxed in a context of policy support. Even if socioeconomic
differences in exposure to unfavourable working conditions, smoking behaviour, and lack of access to
health care are coincidental – for example, brought about by chance, or by confounding variables such as
other sociodemographic characteristics or personal attributes like cognitive ability – it would still be
policy-relevant to know that these differences explain some of the higher mortality rates of lower
socioeconomic groups. However, in such a situation it would be better to avoid using the stricter term
‘mediator’, and use a more neutral term like ‘contributory factor’ instead.
3.1.3 Mediators versus moderators
Central to mediation analysis is the assumption that health inequalities are likely to be explained by
differences in exposure to specific health determinants between people in lower and higher
socioeconomic groups. This is the type of explanation of health inequalities we know most about, and is
therefore the main focus of this chapter.
However, another possible explanation of health inequalities also needs to be considered, although it is
more difficult to investigate and therefore less common in the literature. Third variables may not only act
as mediators, but also as ‘moderators’ of the relationship between socioeconomic position and health, and
socioeconomic position can act as a ‘moderator’ of the relationship between other determinants and
health. A ‘moderator’ is defined as a variable that affects the strength of the relationship between an
independent variable and a health outcome (99, 101).
For example, suppose that people with low education are more sensitive to the negative health effects of
smoking than people with high education, e.g., because they consume less fruits and vegetables which
increases the lung cancer risk of inhaling tobacco smoke, or because they consult a doctor in a later stage
of their smoking-related disease which increases their likelihood of dying. This would lead to a larger
difference in lung cancer mortality between smokers and non-smokers among the low than among the
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high educated, which would indicate that socioeconomic status is a ‘moderator’ of the effect of smoking on
lung cancer6. So, in this example smoking would contribute to the explanation of health inequalities, even
if the prevalence of smoking is the same among low and high educated.
Various technical terms are used to denote this phenomenon of ‘moderation’. Whereas ‘moderation’ is a
term commonly used in the social sciences, epidemiologists more commonly use the term ‘effect
modification’ or more fully ‘effect measure modification’. ‘Moderation’ is also sometimes called ‘effect
heterogeneity’. In quantitative analyses, ‘moderation’ shows up as ‘statistical interaction’ (on a relative or
absolute scale) (17)(p.61).
In the health inequalities literature, we encounter the concept of ‘moderation’ in a more specific form as
‘differential susceptibility’ or ‘differential vulnerability’. These terms imply that health inequalities may
partly be explained by the fact that people in lower socioeconomic groups are more ‘susceptible’ (in a
biological sense) or ‘vulnerable’ (in a psychological or social sense) to the negative health effects of
various determinants7 (102). This may apply to the negative health effects of smoking as in the example
given above, but also to a range of other biological, psychological and social factors (103).
However, although the existence of ‘differential susceptibility’ is certainly plausible, empirical evidence
has remained scarce (104-106). One of the main reasons why empirical evidence on this phenomenon is
limited is that establishing moderation, for example by carrying out interaction analyses, requires large
sample sizes to generate sufficient statistical power to not only reliably estimate the main effects of
socioeconomic position and health determinants, but also their interaction effects 8.
Nevertheless, differential susceptibility remains a potentially important mechanism for explaining health
inequalities and deserves more attention, also from a policy point of view. Whereas mediation (i.e.,
differential exposure to health determinants) suggests that a change in the distribution of health
determinants would be an effective measure against health inequalities, moderation (i.e., differential
vulnerability to health determinants) points to strengthening the resilience of individuals and taking
protective and compensatory measures as more effective interventions. Findings on mediation and
moderation complement each other, thus extending the possibilities for health inequality interventions.
More recently, there is increasing awareness of the possible role of genetics in creating ‘differential
susceptibility’ to negative environmental influences (and to a mirror image of the same idea: ‘differential
plasticity’ in response to positive environmental influences) (Box 3.1)(107-109). However, here again the
evidence is still very limited.
Box 3.1. Genetic factors as possible ‘moderators’
People in lower socioeconomic groups may not only be more susceptible to the negative health effects of
certain behavioural or environmental factors, but also to the negative health effects of certain genetic risk
factors. This is the same as saying that people with certain genetic risk factors may be more susceptible to
the negative health effects of socioeconomic disadvantage (or to the positive health effects of
socioeconomic advantage).
This awareness has been raised by the results of behavioural genetics studies of ‘gene-environment
interaction’, with socioeconomic position acting as an ‘environmental’ factor (60). The general idea is, that
even if genetic risk factors are equally distributed across socioeconomic groups, differences in
susceptibility to these genetic risks as a result of groups’ different environments could lead to health

6 It would also lead to a larger difference in mortality between the low and the high educated among smokers than among non-smokers, indicating that
smoking is a ‘moderator’ of the effect of socioeconomic position on lung cancer mortality.
7 These ideas are partly inspired by older ideas: social epidemiologists previously coined the concepts of ‘general susceptibility’ and ‘host resistance’,
based on the idea that individuals may react differently to the same exposure. The fact that we find so many health problems to be more frequent in
lower socioeconomic groups indeed may lead one to think that people in lower socioeconomic groups are somehow more susceptible to disease. In a
related sense, demographers use the concept of ‘frailty’ based on the notion that some individuals are more susceptible to the risk of death than others.
8 Another reason is that it is also quite challenging to exclude the possibility that what seems to be differential susceptibility is actually differential
exposure inadequately measured.
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inequalities. In such a case, genetics can contribute to the explanation of health inequalities, even if the
prevalence of genetic factors is the same in all socioeconomic groups.
There is indeed some emerging evidence, particularly in the fields of child development and mental health,
that such gene-environment interaction may partly explain health inequalities. For example, Caspi et al.
found an interaction between stressful life events (such as child maltreatment) and a polymorphism of the
serotonin transporter gene on depression among young adults, suggesting that susceptibility to the mental
health effects of this gene was moderated by the environment (and vice versa) (110).
Similar interactions between socioeconomically defined environments and genetic risk factors can be
imagined, with some genotypes increasing or decreasing the susceptibility to a disadvantaged
environment (111). A possible example is that in twin studies the heritability of mental ability has been
found to be larger in higher than in lower socioeconomic groups, probably because the effect of the
environment overwhelms the effect of genetic determinants in lower socioeconomic groups (112).
3.1.4 Possibility of reverse causation and confounding
As already mentioned, determining mediation requires an assessment of two causal relationships, one
between socioeconomic position and the mediator, and one between the mediator and the health
outcome. Like in the case of assessing a causal relationship between socioeconomic position and health
(see chapter 2), this implies that we need to consider the possibility of reverse causation and confounding.
Reverse causation would bias the results of mediation analysis if there would be a ‘reverse’ effect of the
mediator on socioeconomic position, and/or if there would be an effect of health on the mediator. Suppose
that we are studying the higher prevalence of disability among people with a low income, and would like
to know to what extent obesity explains the relationship between income and disability (113). Reverse
causation would then be a serious possibility, both in the relationship between low income and obesity
(obesity may lead to low income, e.g., because obese people have more difficulty finding a job and making
promotion), and in the relationship between obesity and disability (disability may lead to obesity, e.g.,
because disabled people have difficulty performing physical exercise).
Confounding would bias the results of mediation analysis if there are other variables that are associated
with socioeconomic position and affect the mediator, or if there are other variables that are associated
with the mediator and affect health. Suppose, again, that we are investigating the role of obesity in
explaining the higher prevalence of disability among the low educated. One would then have to take into
account that there may be personal characteristics, such as a tendency to prefer short-term gratification
over long-term benefits, that are more prevalent among the low educated and that predispose to obesity
(114), or that there may be other determinants of health, such as a low consumption of fruits and
vegetables, that are more frequent among obese people and increase the risk of disability.
As noted in par. 3.1, if the objectives of the analysis are more limited, as in the case of a study aiming to
find entry-points for policy, we can largely ignore the possibility of reverse causation and confounding of
the relationship between socioeconomic position and the putative ‘mediator’, but we would still have to
consider the possibility of reverse causation and confounding of the relationship between the putative
‘mediator’ and the health outcome.
3.2 Methodological requirements
3.2.1 How can mediation be demonstrated?
In principle, because of the necessity to establish causal relationships one would prefer to investigate
mediation using an experimental approach, e.g. by intervening on a mediator in a randomized trial and
assessing the effect of removal of the mediator on the magnitude of health inequalities. This would
potentially remove all biases related to reverse causation and confounding.
However, experimental manipulation of mediators, with the purpose of assessing their contribution to
health inequalities, is quite rare. Experimental studies of the effect of lowering exposure to various health
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determinants that play a role in generating health inequalities are of course quite common, and
sometimes such trials have been used to assess whether the effects of the intervention differ by
socioeconomic position (115-117). However, most of these studies use exposure to the determinants in
question targeted by the intervention as their end-point, and therefore do not provide insight in the extent
to which changes in exposure to these determinants affect the magnitude of health inequalities. Where
studies with health outcomes as end-point have been conducted they will be mentioned in par. 3.3.
The simplest approach to assessing mediation, which unfortunately has serious shortcomings, is to
identify one or more health determinants that are known to causally affect health, to show that there are
substantial inequalities in exposure to these health determinants between socioeconomic groups, and
then to claim that these inequalities in exposure must partly explain inequalities in health between
socioeconomic groups.
For example, if we know that smoking causes premature mortality, and if we see a much higher
prevalence of smoking among the low than the high educated, we may infer that smoking partly explains
inequalities in mortality between the low and high educated. Although this seems plausible, such an
approach does not tell us how large the contribution of smoking to inequalities in mortality is.
To fill this gap a quantitative technique has been developed: if we know the prevalence rates of smoking in
each education group, and if we know the relative risk of smoking on mortality from the literature, we can
roughly estimate the contribution of smoking to mortality and mortality inequalities using the method of
population-attributable fractions (118). Because data requirements for this approach are modest, it can be
applied in many settings, and has produced estimates of the contribution of various risk factors to
inequalities in mortality for many countries (119-122).
Apart from the fact that this approach cannot determine whether or not the observed inequalities in
exposure are caused by socioeconomic position, and therefore has to refrain from claims of mediation
sensu stricto, the main problem is that this approach cannot deal with the multivariate nature of the
explanation of health inequalities, because it does not directly quantify the effect of the specific
determinant on the health outcome within the dataset in which health inequalities have been found.
For example, we may be interested to know which part of inequalities in mortality is due to inequalities in
working conditions, which part to inequalities in smoking, and which part to inequalities in lack of access
to health care. The population-attributable fractions method would quantify these parts without taking
into account that unfavourable working conditions, smoking, and lack of access to health care may occur
in the same people. It would also assume that the relative risks taken from the literature apply to all
populations (118). A more valid assessment of the contribution of each of these three factors requires a
multivariate analysis in which any overlap between the three factors is removed and which takes into
account the actually observed relationships between the risk factors and the health outcome. This is what
formal ‘mediation analysis’ does, but at the expense of greater data requirements, particularly the need for
individual level data on socioeconomic position, mediators and health outcomes, preferably collected in a
longitudinal set-up.
Precise quantification of the contribution of putative mediators may not always be required, but is useful
when translating the findings of explanatory studies into priorities for policy. When designing a strategy
to reduce health inequalities it would make sense to prioritize interventions targeting mediators that
make a substantial contribution (say, explain more than 10% of health inequalities), and to ignore
mediators that make a minor contribution (say, explain less than 1% of health inequalities).
3.2.2 Mediation analysis
The practice of mediation analysis in social epidemiology (and in other disciplines such as psychology and
sociology) has long been based on the so-called Baron & Kenny approach which was developed in the
1980s (99, 123). In this approach one studies whether the relationship between socioeconomic position
and health disappears, either completely or partly, upon statistically controlling for the putative
mediator(s). Our current knowledge of the quantitative contribution of health determinants to health
inequalities largely derives from this approach.
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When implemented in a multiple regression format, as is common in social epidemiology, this approach
usually takes the form of the so-called ‘difference method’, in which one estimates the difference between
the regression coefficient for the effect of socioeconomic position on a health outcome before and after
controlling for the mediator(s). This reduction in the size of the regression coefficient for the ‘effect’ of the
independent variable on the health outcome is called ‘attenuation’ (99, 123).
In other words, mediation analysis decomposes the ‘total effect’ of socioeconomic position on the health
outcome into an ‘indirect effect’ (i.e., the part of the total effect that is explained by the mediator(s)) and a
‘direct effect’ (i.e., the part of the total effect that is not explained by the mediator(s)). The regression
coefficient found before controlling for the mediator is thought to represent the total effect, the regression
coefficient found after controlling for the mediator the direct effect, and the difference between the two is
thought to represent the indirect effect, i.e. the contribution of the mediator (99, 123).
For example, suppose that the mortality rate among people with low education is 20 per 1000, and that
the mortality rate among people with high education is 10 per 1000, and let us assume for the moment
that all of the difference between the two (20 – 10 = 10 per 1000) can be seen as a causal effect of
education on mortality. Suppose also that smoking, a well-documented cause of premature mortality, is
more prevalent among the low educated, and that this higher prevalence reflects a causal effect of
education on smoking. We can then apply mediation analysis to estimate the extent to which the total
effect of education on mortality is mediated by smoking.
For example, if the rate difference of mortality between the low and high educated, as estimated from the
regression coefficient, goes down from 10 per 1000 to 7 per 1000 upon controlling for smoking, one
would conclude that smoking explains (100*(10-7)/10 =) 30% of the effect of low education on mortality.
Or, if the rate ratio of mortality comparing the low to the high educated, as estimated from the regression
coefficient, goes down from 2.0 to 1.7 upon controlling for smoking, one would similarly conclude that
smoking accounts for (100*(2.0-1.7)/(2.0-1.0) =) 30% of the effect of low education on mortality 9.
This approach can be extended into a multivariate analysis, in which the contribution of more than one
‘mediator’ or ‘contributory factor’ to socioeconomic inequalities in health is assessed simultaneously, and
in which the contribution of all mediators/contributory factors together is decomposed into separate
parts for each of them (124, 125). In health economics, a different but conceptually similar approach to
mediation analysis is sometimes used. This approach is based on the so-called Oaxaca-Blinder
decomposition method which was originally developed in labour economics in the 1970s (126, 127)10.
In the social sciences, another technique to study mediation is ‘structural equation modelling’. This is a
family of multiple regression techniques that can be used for various purposes, including mediation
analysis. In structural equation modelling, a dependent variable in one regression equation can become an
independent variable in another regression equation. Specific techniques that may be useful for mediation
analysis include ‘path analysis’ (in which the putative causal ‘paths’ between several variables can be
modelled in linked regression equations) and ‘latent growth modelling’ (in which repeated measures of
the dependent variable can be modelled as a function of several explanatory variables). The main added
value of these techniques is that they allow the estimation of more complex relationships than those
between a single independent variable, a single dependent variable, and a set of unrelated mediators
(128-130).
Recently, the ‘difference method’ has been criticized for a number of methodological shortcomings (Box
3.2) (101, 123, 131). As the Oaxaca-Blinder decomposition method and structural equation modelling are

9 The same analysis can also be performed without the explicit aim to assess mediation sensu stricto. When we relax the assumption of a causal effect of
socioeconomic position on smoking, but maintain the assumption of a causal effect of smoking on mortality, we need to only slightly change the
interpretation of the findings of the analysis to still obtain a meaningful result. In that case, one can interpret the findings as implying that smoking
accounts for 30% of the excess mortality among the low educated.
10 A modification of this method, proposed by Wagstaff et al., allows the ‘decomposition’ of health inequalities, as measured by the ‘concentration
index’, into the contribution of differences in the distribution of various explanatory variables and a residual or ‘unexplained’ portion.
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based on the same assumptions as the regression-based difference method, the same limitations apply to
these techniques (101).11
Box 3.2. Problems of conventional approaches to mediation analysis
It has been demonstrated that the conventional approaches to mediation analysis (Baron & Kenny,
Oaxaca-Blinder decomposition, structural equation modelling) only give unbiased results under conditions
which are rarely fulfilled. Two relatively straightforward conditions for unbiased results are that
 there is no uncontrolled socioeconomic position-outcome confounding, and
 there is no uncontrolled mediator-outcome confounding (101, 123, 131).
The first of these conditions is self-evident and usually receives at least some attention in studies of health
inequalities: mediation analyses often control for confounders of the relationship between socioeconomic
position and health, e.g., age and other sociodemographic factors such as ethnicity, although usually not
for other antecedent conditions of socioeconomic position such as (genetic determinants of) cognitive
ability and personality traits.
The second condition is more difficult to satisfy, because it requires measurement of many more factors
than the putative mediator(s) and socioeconomic position-outcome confounders alone. Mediation analyses
that include only a single mediator are almost certain to produce biased results of the explanation of
health inequalities, because most health outcomes have several risk factors and most risk factors are more
prevalent in lower socioeconomic groups. For example, one can only arrive at an unbiased estimate of the
contribution of smoking to educational inequalities in mortality if other determinants of mortality which
may act as confounders of the smoking-mortality relationship are controlled for, such as other healthrelated behaviours or material living conditions. Even in a multivariate mediation analysis, complete
coverage of all exposure-outcome confounders will be exceedingly difficult to obtain.
In addition to these relatively straightforward conditions there are two other conditions which are less
self-evident:
 there is no socioeconomic position-mediator interaction on the outcome (i.e., the effect of the mediator
on the health outcome does not differ between socioeconomic groups), and
 there is no mediator-outcome confounding affected by socioeconomic position (i.e., confounders of the
mediator-outcome relationship may not be on the causal pathway between socioeconomic position and
the health outcome) (101, 123, 131). We will explain each of these conditions with an example.
As mentioned above, inequalities in mortality may be partly due to inequalities in smoking, but in the
conventional approach the contribution of smoking to these inequalities can only be estimated correctly if
the effect of smoking on mortality does not differ between socioeconomic groups (requirement iii). As we
have seen in par. 3.1.3, such ‘moderation’ or ‘effect modification’ is a real possibility (although it has not
often been empirically demonstrated).
Also, the contribution of smoking will only be estimated correctly if confounders of the smoking-mortality
relationship, such as other health-related behaviours, psychosocial factors or material living conditions, do
not play a role in the effect of socioeconomic position on health (requirement iv). It is easy to see that this
condition is unlikely to be fulfilled. For example, if smokers are more likely to be heavy drinkers, heavy
drinking will be a confounder of the smoking-mortality relationship, and therefore needs to be controlled
for in the analysis. However, if heavy drinking is itself on the causal pathway between socioeconomic
condition and mortality, controlling for heavy drinking will not only remove confounding but will also take
away some of this other pathway, and this will then lead to a biased estimate of the mediating role of
smoking.
Now that these problems have come to be understood, new methods of mediation analysis have been
designed that may remove these sources of bias (101, 123). For example, a variant of the Baron & Kenny

11 Other problems with mediation analysis, not covered in this discussion paper, relate to selection and information bias, including measurement error
of exposure, mediator and outcomes, which can also jeopardize the validity of the results.
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approach is the ‘generalized product method’, which additionally controls for an interaction between the
independent variable and the mediator. This allows for socioeconomic position-mediator interaction
(requirement iii), but not for mediator-outcome confounding affected by socioeconomic position
(requirement iv) (132).
Other solutions include the following (101, 132):
 inverse probability-weighted marginal structural models, in which the mediator and exposure are first
modelled, generating inverse probability weights from these models, and then a weighted regression
model is fitted of the outcome against the exposure, the mediator, and their interaction;
 the structural transformation method (also known as sequential g-estimation), in which the outcome is
modelled using an identity link function, and then transformed using the parameter estimates from this
model, after which this transformed outcome is regressed against the exposure and exposure-outcome
confounders;
 g-estimation of a structural nested model, in which a nested mean model is created, outcomes and
mediators are transformed using the outcomes of separately estimated models, and in which
parameters are estimated using a modified doubly robust g-estimator;
 targeted minimum loss-based estimation, in which initial outcome predictions are obtained under the
desired exposure-mediator combination, and in which the outcome predictions are allowed to fluctuate
against an inverse probability weight that serves as an independent variable in the regressions.
Fortunately, now that these problems have come to be understood, new methods of mediation analysis
have been designed that may remove these sources of bias (box 3.2) (101, 123). Social epidemiologists are
increasingly aware of the problems with the older techniques, and have started to apply the new
techniques to their research questions (132-134). However, applications to real-life data aiming to explain
socioeconomic inequalities in health are still very rare, partly because of the necessity to adapt these new
techniques to situations with typical health outcomes and more than one mediator (135, 136). The first
experiences show that they may lead to substantially different results as compared to the conventional
‘difference’ method (132).
While applications of these newer methods cast doubt on the validity of the results of previous studies
using conventional methods, it is too early to say to what extent these previous results are biased. Rules to
evaluate the potential degree of bias in studies using conventional methods have been proposed (101),
but application requires detailed information which is usually not readily available.
3.3 Overview of empirical evidence
The methodological problems mentioned above imply that the available evidence on what mediates the
relation between socioeconomic position and health needs to be re-evaluated. To the extent that results of
mediation analyses are available, these potentially suffer from all the problems mentioned above. Almost
all the available studies take the observed association between socioeconomic position and the health
outcome as if this represents a causal effect of socioeconomic position on health, and apply conventional
analysis methods (i.e., the ‘difference method’) ignoring the potential sources of bias mentioned above.
In reviewing and summarizing the empirical evidence we therefore have to be pragmatic, which in this
case means two things:
1 adjust the explanatory ambition downwards, i.e., refrain from claiming mediation sensu stricto and
instead interpret the evidence as indicating the role of differences in exposure to various specific
health determinants in generating health inequalities (‘contributing factors’), and
2 refrain from presenting quantitative estimates of the role of these differences in exposure, and instead
present conclusions in more qualitative terms.
The overview that follows is partly based on various other overviews, such as two major policy-oriented
reports prepared under the umbrella of the World Health Organization (the final report with its
background documents of the Commission on Social Determinants of Health (1), and the European Review
of Health Inequalities with its background reports (2)) and some recent European projects which have
included attempts to summarize the available evidence (particularly the DRIVERS, EURO-GBD, and
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DEMETRIQ projects). In addition, the literature was searched for systematic reviews of socioeconomic
inequalities in health determinants and their contribution to health inequalities. These existing overviews
were assessed against the background of the methodological considerations mentioned above.
On the basis of the available evidence five groups of specific health determinants can be distinguished that
are likely to play an important role in the explanation of health inequalities: early childhood environment,
material living conditions, social and psychological factors, health-related behaviours, and health care. It is
important to note, however, that the relative contribution of these determinants may differ between
countries, and has probably also changed over time.
3.3.1 Early childhood environment
Systematic reviews show that growing up in disadvantaged socioeconomic circumstances is associated
with many negative effects on children’s health and development, including children’s general health and
illness, developmental outcomes, asthma, dental caries and mental health problems (137). This is
commonly thought to reflect a causal effect of socioeconomic disadvantage on health, because there is less
potential for ‘reverse causality’ in the case of children’s health than in the case of adult health outcomes
(14), although it is also possible that there are common underlying factors in the association between
parents’ socioeconomic disadvantage and children’s health and development, such as genetic factors
shared by parents and their children (65).
Health inequalities initiated in childhood may partly explain the social gradient in health observed
throughout the remaining life course (137). Adults with lower education, occupational class and income
often have grown up in less advantaged socioeconomic circumstances whose health effects may carry
through into adulthood (138, 139). Systematic reviews indeed show that growing up in less advantaged
socioeconomic circumstances has many long-term negative health effects, independent from the influence
of adult socioeconomic position. These long-term effects include increased all-cause mortality, mortality
from various specific causes, having cardiovascular risk factors, impaired cognitive and physical
functioning, and lower self-rated health (77, 140).
Some of these long-term effects may be brought about by epigenetic mechanisms (see par. 2.1.4). There is
now increasing interest in the possibility that the socioeconomic environment in which children grow up
impacts their epigenome with effects on health and development throughout the life-course (141). For
example, some studies have found an association between childhood socioeconomic status and DNA
methylation of genes that regulate stress reactivity and inflammation, suggesting a specific pathway
linking childhood disadvantage to adult ill-health (142, 143).
3.3.2 Material living conditions
Material living conditions probably play an important role in generating health inequalities. As discussed
in chapter 2, it is uncertain whether differences in income play a role in generating inequalities in physical
health in adulthood in high income countries, but the available evidence does not rule out a causal effect of
larger variations in life-time income, particularly at the lower ends of the income distribution. Poverty
does plausibly play a role, but probably to a different extent in different European countries, depending on
its depth and impact on access to other resources important for health. Poverty may be defined either in
relative terms, e.g. as a net household income level below 60% of the median, or in absolute terms, e.g., as
a net household income below a threshold deemed to represent the minimum income necessary for a
decent life (144).
Studies show that poverty is associated with a range of adverse health outcomes (145, 146), and a few
mediation analyses which link indicators of socioeconomic position to health outcomes via indicators of
poverty suggest that poverty does indeed contribute to the explanation of health inequalities (125, 147,
148). Although the majority of the available evidence comes from observational studies which potentially
suffer from incomplete control for confounding factors, the plausibility of a causal effect of poverty on
health is supported by the existence of a range of well-documented pathways through which poverty may
affect health. Poverty reduces financial access to activities and products that are important for the
maintenance and promotion of health, such as a healthy diet, sports, and social contacts. Poverty also
reduces access to health care services, particularly when out-of-pocket payments are required. And it
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often leads to psychosocial stress, which has negative biological and mental effects and increases the
likelihood of risk-taking behaviours (such as smoking and excessive alcohol consumption)(149-151).
A second group of material living conditions which contribute to the explanation of health inequalities are
working and employment conditions. Poor working conditions are more prevalent among employed
people with lower levels of occupation: many studies have shown both physical/chemical exposures and
psychosocial exposures to be more common in lower occupational groups, and there is also moderate to
good evidence that these exposures lead to various forms of ill-health. A recent systematic review of
mediation analyses using the ‘difference method’ confirms a possible role for both the physical/chemical
work environment (i.e., higher exposure to physical demands, biomechanical strains and chemical
substances in certain lower occupations) and the psychosocial work environment (i.e., higher prevalence
of demand-control and effort-reward imbalance in certain lower occupations) (152). It is unclear,
however, to which extent the estimates of the contribution of work conditions were controlled for other
determinants/confounders. An imbalance between effort and reward at work has also been found to exert
a mediating role in the association of occupational class with depressive symptoms (58). In addition to
mediation, some support for ‘moderation’ with regard to dangerous materials and psychosocial working
conditions has been observed: some studies found that unfavourable working conditions had stronger
negative health effects on workers with lower socioeconomic status (152, 153).
Under the broad heading of working conditions we also need to consider unemployment and precarious
employment. These conditions are more common in lower socioeconomic groups (154). The health effects
of unemployment have been a long-standing issue for debate, partly because there is a strong selection of
unhealthy persons into unemployment.
Selection of unhealthy persons into unemployment is less pronounced during mass unemployment.
Several studies have used this insight to look at health consequences during and after episodes of mass
unemployment. It appears that deep recessions with mass unemployment cause excess mortality among
those who experience unemployment, for instance from suicide, alcohol-related and cardiovascular
mortality, in particular if those unemployed were of low education (155-157). Moreover, precarious
employment, high job insecurity and wages that are low or considered unfair pay have been reported to
be associated with elevated risks of stress-related disorders (154)
A third group of factors are the conditions under which people live, both in the immediate sense of the
quality of their housing (as in the case of crowding, dampness, or accident risks) (158) and in the more
indirect sense of their neighbourhood conditions (159-161) and environmental exposures such as air
pollution and toxic waste dumps (162, 163), all of which tend to be less favourable for lower
socioeconomic groups.
3.3.3 Social and psychological factors
Psychosocial factors beyond the work place may also be important contributing factors (164, 165),
although there is no scientific consensus about the importance of their role, independent of that of other
mediating variables. People with a low socioeconomic position on average are exposed to more
psychosocial stressors, in the form of negative life events (e.g., loss of beloved ones or loss of paid work),
‘daily hassles’ (e.g., in the form of financial difficulties), and a combination of high demands and low
control in life as a whole (166). At the same time, they also tend to have less support to deal with
psychosocial stressors, such as social networks, social support, and ‘social capital’ generally (167), as well
as less effective coping styles (e.g., a more external ‘locus of control’) (168)
At least two pathways may be involved. The first is a behavioural pathway: psychosocial stress and other
unfavourable psychosocial factors increase the likelihood of unhealthy behaviours, such as smoking,
excessive alcohol consumption and lack of physical exercise (169-172). The second is a more direct
biological pathway. The experience of stress affects the neural, endocrine and immune systems of the
body, and chronic stress may lead to maladaptive responses in the form of, e.g., high blood pressure, a
prolonged high level of cortisol, higher blood viscosity, or a suppression of the immune response, which
may in their turn increase the susceptibility to a range of diseases (173-175).
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Although both pathways have been documented, an important issue remains whether these psychosocial
factors have an independent negative effect on health. There is some evidence that higher exposure to
psychosocial stressors, in combination with less capacity to remove or buffer these exposures, has
negative health effects, but consensus has not yet emerged. A recent ‘umbrella review’ (i.e., systematic
review of literature reviews) of the health effects of psychosocial risk factors in home and community
settings found “some evidence of favourable psychosocial environments [being] associated with better
health, [and of] unfavourable psychosocial risk factors [being] linked to poorer health, particularly among
socially disadvantaged groups. However, the more robust reviews each [also] identified studies with
inconclusive findings” (176).
If there is an independent health effect of psychosocial factors – which does seem plausible – then the
combination of a higher exposure to psychosocial stressors and less capacity to remove or buffer these
exposures in lower socioeconomic groups may explain part of socioeconomic inequalities in health. This
has been best documented for psychosocial factors related to work organization, such as job strain, which
as mentioned above have been shown to contribute to socioeconomic inequalities in cardiovascular
health, including in mediation analyses (152). Mediation analyses focusing on the role of psychosocial
stressors outside the work environment are less common, but have also suggested a non-trivial role for
psychosocial factors in generating health inequalities (177, 178).
3.3.4 Health-related behaviours
The role of health-related behaviours, such as smoking, excessive alcohol consumption, inadequate diet,
lack of physical exercise and obesity, in generating health inequalities has been relatively well
documented. These are established causal determinants of morbidity and mortality, and are often more
prevalent in the lower socioeconomic groups in many high-income countries (20, 179-182). This is also
the group of factors for which most formal mediation analyses have been carried out, which generally
show that health-related behaviours make substantial contributions to the explanation of health
inequalities. However, the fact that almost all of these mediation analyses followed the conventional
‘difference method’ calls for caution in the interpretation.
By far the most widely available data on a specific determinant of health inequalities relate to smoking. In
many European countries cigarette smoking is the number 1 determinant of health problems. Systematic
reviews and other overviews have shown the prevalence of smoking to differ strongly between
socioeconomic groups in many high-income countries (179, 183), particularly among men, and several
mediation analyses have found that smoking alone accounts for a substantial part of socioeconomic
inequalities in mortality (124, 184). There are, however, important differences between European
countries in the magnitude of inequalities in smoking, and consequently in the contribution of smoking to
inequalities in mortality and other health outcomes (120, 185).
Excessive alcohol consumption is bad for health too, and although harmful drinking (including ‘binge
drinking’) is probably more common in lower socioeconomic groups survey data have produced mixed
results, probably due to real variations between countries and sampling and reporting biases in survey
data (180, 186). Therefore, many studies use mortality due to alcohol-related causes of death as a proxy
indicator of harmful alcohol consumption and the burden of disease related to alcohol. These studies show
substantial but variable contributions of alcohol-related mortality to inequalities in all-cause mortality
(187, 188). Mediation analyses confirm that excessive alcohol consumption does contribute to the
explanation of health inequalities in some countries but less so in others (124, 184, 189).
Men and women in lower socioeconomic groups tend to eat less fresh vegetables and fruits, particularly in
the North of Europe. Differences in fresh vegetable and fruit consumption may be smaller in the South of
Europe, perhaps because of the larger availability and affordability of vegetables and fruits in
Mediterranean countries (181).
Overview studies show that spending little leisure-time on physical activity tends to be more common in
the lower socioeconomic groups (190, 191). The same is true for overweight and obesity, but the
magnitude (and sometimes even the direction) of these inequalities differs strongly between countries
(20, 192). As a result, the contribution of inequalities in obesity to inequalities in health is also likely to
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differ strongly between countries (121). Mediation analyses confirm that inequalities in physical activity
and obesity do play a role in generating health inequalities in some countries (124, 184, 189, 193).
The systematic nature of these differences in health-related behaviour indicates that these are not simply
a matter of free choice, but at least partly determined by constraints imposed by conditions beyond the
control of the individual. Some psychosocial factors that could play a role in generating these behaviour
patterns were mentioned above (150). Other constraints are neighbourhood conditions: people with a
lower socioeconomic position tend to live in less well-to-do neighbourhoods which may have limited
opportunities for physical exercise and purchase of healthy foods (194).
3.3.5 Health care
A final group of factors that could explain health inequalities is health care: if people with a lower
socioeconomic position receive less, or lower quality, health care than people with a higher socioeconomic
position this could exacerbate the inequalities in health generated by all the other factors mentioned
above. Less use of effective preventive services by lower socioeconomic groups may contribute to a higher
incidence of diseases, and less use of effective treatment services may contribute to a lower recovery rate
or higher case fatality rate of diseases. There are good reasons for suspecting that this may play a role,
depending on the degree to which countries have, or have not, eliminated socioeconomic inequalities in
access and quality of health care.
Although most high-income countries have created health care financing systems that have substantially
reduced financial barriers to health care use, these and other barriers have not been completely
eliminated and still generate important differences in health care use between socioeconomic groups, as
shown by a series of comparative studies (195-197). The most recent of these studies found important
differences in health care use between income groups after adjustment for ‘need’, or health status, in all
OECD countries. Although people with a low income are as likely to see a general practitioner as people
with a high income, the latter are much more likely so see a specialist and a dentist, and to participate in
cancer screening (198). Similar differences in health care use are found between people with a low and
high education (199-201).
Whether these inequalities in health care use in fact generate inequalities in health outcomes depends on
the effectiveness of the specific interventions that the services deliver, and that are forgone by those who
do not use the service. Two separate pieces of evidence suggest that this is indeed the case:
 Specific interventions for which inequalities have been found favouring people with a higher
socioeconomic position, are many and include interventions of proven effectiveness (202-205).
 For several diseases, inequalities in case fatality rates have been found that cannot be accounted for by
inequalities in stage of disease at presentation, or other non-health care determinants of survival (206211) – a finding that can only partly be explained by inequalities in stage at diagnosis or other patient
or tumour characteristics, suggesting that inequalities in treatment must also play a role (212).
Other suggestive evidence for a role of health care in explaining health inequalities comes from studies of
inequalities in mortality from conditions that are amenable to medical intervention, such as
cerebrovascular disease, tuberculosis, appendicitis and perinatal mortality, which show that these
inequalities are substantial (213).
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CONCLUSIONS AND RECOMMENDATIONS

4.1 Is there a causal effect of socioeconomic position on health?
The association between socioeconomic position and health is one of the most widely reproduced findings
in population health research. There is solid evidence that, even in high income countries, people with a
lower socioeconomic position on average live substantially shorter lives, and also have substantially
higher rates of morbidity during their shorter lives, than people with a higher socioeconomic position.
However, even after decades of research, there still is uncertainty about the extent to which this reflects a
causal effect of socioeconomic position on health, ‘reverse causation’ of health on socioeconomic position,
or ‘confounding’ (underlying factors that affect both socioeconomic position and health).
Social epidemiologists have generally tended to interpret the association between socioeconomic position
and health as being largely due to a causal effect of socioeconomic position on health (1, 214). However,
recent research in other disciplines, such as genetics and economics, suggests that this idea needs to be
qualified. The new evidence reviewed in this discussion paper suggests that both reverse causation (in the
case of the association between income and health) and confounding by unobserved personal attributes
(in the case of the association between education, occupational class and income) may play a more
important role than previously recognized. The mixed results of (quasi-)experimental studies, particularly
with regard to an effect of income on adult health, also cast doubt on the idea that all of the association
between socioeconomic position and health reflects a causal effect of socioeconomic position on health.
At the same time, the value of the new evidence should not be overrated. In the case of genetic research,
current evidence is insufficient to reach firm conclusions about the role of genetic determinants of
cognitive ability and other personal attributes in generating health inequalities. For example, genetic
variants that have been identified so far can only very partly account for the influence of heritability as
estimated from twin studies. More generally, the role of genetic factors in determining social and health
outcomes has to be further elucidated, including in particular the role of environmental factors in gene
expression.
Also with respect to new (quasi-)experimental evidence there is reason for pause before final conclusions
are drawn. As mentioned above, the paradox here is that the stricter we are on establishing causality and
the closer we get to identifying a genuine causal effect, the farther we may get from actually
understanding how socioeconomic position affects health. The reason for this is that more rigorous
studies inspired by the ‘counterfactual’ approach to causal inference probably do not capture the full
experience of living in socioeconomic (dis)advantage. If one accepts the idea – common in sociology – that
social inequality consists of much more than differences in a few years of education or differences in few
hundred Euros of monthly income, one must conclude that the new methods for identifying causal effects
do not fully capture the many cumulative and interacting effects on health of being in a lower
socioeconomic position.
On the other hand, adherents to the ‘causal inference’ approach could argue that such a broader and
vaguer concept of socioeconomic position does not lend itself to testing of causal relationships, and that
studies of more narrowly defined and manipulable exposures are more relevant for policy. Further
interdisciplinary discussions are clearly necessary to clarify and hopefully bridge these differences of
opinion.
In the mean-time, and based on our review of scientific literature, we offer the following preliminary
conclusions on how socioeconomic position relates to health:
 (a) There is probably an independent causal effect of education on health, and the observed association
between education and health is probably partly due to such a causal effect.
(b) It is uncertain whether there is an independent causal effect of occupational class on health.
(c) It is unlikely that small changes in income have an independent causal effect on adult health in the
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short term. However, the available evidence does not exclude the possibility that larger and longlasting changes in income have effects on adult health in the longer term, particularly at the lower end
of the income distribution. It is also likely that parental income has an independent causal effect on the
health of children.
 ‘Reverse causation’ (or health-related selection) likely plays an important role in the association
between income and health, but much less so in the association between education and health, with
the association between occupational class and health probably somewhere laying in-between.
 ‘Confounding’ by personal attributes such as genetic factors, cognitive ability, and personality traits
may play a more important role in the association between education, occupational class and income
and health than previously recognized. However, direct evidence for a confounding role of these
factors is still scarce and inconclusive. Moreover, with the exception of genetic factors these personal
attributes can only be considered confounders if social inequalities are narrowed down to the effects of
low education, occupational class and income in adulthood. If one takes a broader point of view on
social inequalities, one has to take into account that cognitive ability and personality traits are
themselves (partly) the result of inequalities in social conditions during childhood.
4.2 What mediates the effect of socioeconomic position on health?
Based on our review of scientific literature, we also conclude that it is likely that health inequalities can
partly be explained by differential exposure to a range of well-known health determinants, including early
childhood environment, material living conditions, social and psychological factors, health-related
behaviours, and health care. That these factors play a role in generating health inequalities – with variable
contributions depending, among other things, on type of health outcome and national context – is
sufficiently certain to underpin the development of policies to tackle health inequalities.
However, new methodological insights have emerged which suggest that the available evidence also has
several limitations. The first is that conventional mediation analyses do not assess the extent to which
these factors truly lie on the causal pathway between socioeconomic position and health. They leave open
the possibility of ‘reverse causation’ and ‘confounding’ of the relationship between socioeconomic
position and the putative mediator. As we explained in par. 3.1.1, this does not invalidate all policy
recommendations based on the results of conventional mediation analyses, but does need to be taken into
account when interpreting the results, for example by using the term ‘contributing factor’ instead of
‘mediator’.
A second limitation is that conventional mediation analyses do not provide reliable estimates of the
quantitative contributions of putative mediators to health inequalities. It therefore also remains unknown
which of the contributing factors should receive the highest priority in policies aiming to reduce health
inequalities. The complexity of the many interrelationships between measures of socioeconomic position,
contributing factors, and various health outcomes requires more sophisticated analytical approaches than
have commonly been applied. There is a need for more comprehensive and more systematic mediation
analyses using newly developed methods that are less subject to various forms of bias than conventional
mediation analyses. The results of these studies will have to be awaited before we can conclude whether
quantitative estimates from conventional mediation analyses are biased or not. Fortunately, these new
methods can be used to re-analyse existing data, so that obtaining new data would not always be needed.
A third limitation of the available evidence is that, in addition to differential exposure, differential
susceptibility to health determinants may play a role in generating health inequalities. So far, empirical
evidence on differential susceptibility is scarce. For example, a potentially important aspect of differential
susceptibility is gene-environment interaction, i.e. differences between socioeconomic groups in
susceptibility to the health effects of certain genotypes. However, there is a need for more and better
powered studies to investigate differential susceptibility, because this may have important implications
for policy: interventions aimed at reducing differential exposure may be inadequate for tackling
differential vulnerability.
Based on our review of scientific literature as presented in the previous chapters, we offer the following
preliminary substantive conclusions.
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4.3 Recommendations

 Have more interdisciplinary dialogue on methodological issues with respect to the study of
health inequalities.
This discussion paper underscores that there is a need for more interdisciplinary dialogue on the
methodological issues highlighted in this report. The committee anticipates that reaching consensus on
these methodological issues will also require an interdisciplinary dialogue on the theoretical
framework(s) used for studying health inequalities, e.g. concerning the nature of social inequality. The
need for more interdisciplinary dialogue on methodological issues applies to both of the major
questions of this report:
1. Is there a causal effect of socioeconomic position on health? Recent methodological advances offer
opportunities for increasing the level of scientific certainty about causal relationships, but tend to
focus on narrowly defined variations in socioeconomic position. This may lead to results that are
indeed valid within a specific research setting, but at the expense of sacrificing how they can be
applied to the real world. This dilemma needs to be solved in order to be able to study the full
impact of variations in socioeconomic position on health.
2. What mediates the effect of socioeconomic position on health? How can the three limitations of the
available evidence on mediation be overcome? I.e.:
i) How can we increase the level of scientific certainty about the causal effect of socioeconomic
position on putative mediators?
ii) To what extent are the results of conventional mediation analyses biased, and does that
necessitate a reconsideration of policy approaches aimed at reducing health inequalities?
iii) How can moderation be included more fully in analyses of the explanation of health
inequalities?
In addition to these two major questions, there is a third major question which could not be addressed in
this discussion paper:
3. How can socioeconomic inequalities in health be reduced? Evaluating policies and interventions
that aim to reduce health inequalities poses many methodological challenges, with regard to both
research design and data analysis. Exchanging methodological insights from various disciplines is
likely to be as useful for this third question as for the first two questions.
The committee therefore recommends the European academies of science to support step two of
this project, which aims to address these methodological challenges and work towards more
interdisciplinary consensus on these issues.
 Fill substantive knowledge gaps with respect to the explanation of health inequalities.
Although research into the explanation of health inequalities has made great advances over the past 30
years, many knowledge gaps remain. This discussion paper does not claim to have provided an
exhaustive overview of the available evidence, and thus has also not lead to a systematic overview of
gaps in knowledge. Nevertheless, it is clear that many knowledge gaps remain.
-

-

There is a need for more studies into the nature of the relationship between socioeconomic position
and health: to what extent is this relationship due to causation, ‘reverse causation’, and
confounding? Particular attention is necessary for the possible role of genetics. There is also a need
to look beyond conventional indicators of socioeconomic status: as the nature of social
stratification is changing, the health problems of ‘new’ disadvantaged groups (e.g., refugees,
homeless people) need to be studied.
There is also a need for more studies into the specific health determinants contributing to health
inequalities. Evidence from conventional mediation analyses is limited in scope, and likely needs to
be replaced by results based on new methods of mediation analysis that are less susceptible to bias.
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In addition to mediation, moderation is likely to be an important mechanism but is greatly underresearched.
For both study areas, life-course approaches will be necessary to disentangle the complex
relationships involved.
 In the mean-time, move forward policy-making aimed at reducing health inequalities.
The methodological considerations, and resulting doubts about the accuracy of some of the research
findings, highlighted in this discussion paper, should not be seen as an excuse for inaction. Effective
policy-making does not require complete certainty, and effective policy-making does also not
necessarily require evidence on causality in the relationship between socioeconomic position and
putative mediators. For example, specifically tackling those health determinants that are more
common in disadvantaged groups, such as problems in early childhood, unfavourable material living
conditions, unfavourable social and psychological conditions, health-damaging behaviours and lack of
access to good quality health care, will improve the health of these disadvantaged groups and thus lead
to a reduction of health inequalities.
Nevertheless, more explicit consideration of the strength of available evidence is necessary in
underpinning policy recommendations with respect to health inequalities. This will help to prioritize
policies for which the evidence is relatively strong, and also will help to prioritize further research
efforts, including policy evaluations. Interventions aiming to reduce health inequalities should be
evaluated carefully, not only because this creates a more robust underpinning of policies in this area,
but also because both positive and negative results of evaluation studies will contribute to a better
understanding of the mechanisms generating health inequalities.
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ANNEX 2: FEAM/ALLEA SYMPOSIUM PROGRAMME

A report of this symposium is available at the ALLEA website.12

Health inequalities
An interdisciplinary discussion of socioeconomic position, health and causality
Hosted by KNAW
Date: 24 May 2018, 9.30 a.m. – 5.00 p.m.
Venue: De Nieuwe Liefde, Da Costakade 102, Amsterdam, the Netherlands
Chairs: George Griffin, FEAM (morning); Johan Mackenbach, KNAW (afternoon)
Programme
9.00 a.m.

Registration

9.30 a.m.

Wim van Saarloos, KNAW; Bernhard Charpentier, FEAM; Graham Caie, ALLEA – Opening,
welcome

10.00 a.m.

Johan Mackenbach, Erasmus Medical Center, The Netherlands – Health Inequalities, an
overview of unresolved scientific issues

10.30 a.m.

Eric Brunner, University College London, United Kingdom – Explanations of health inequalities
emerging from the Whitehall study

11.30 a.m.

Jay Kaufman, McGill University, Canada – Methodological issues in explaining health inequalities

12.30 p.m.

Lunch

1.30 p.m.

Eddy van Doorslaer, Erasmus University Rotterdam, The Netherlands – Does low income cause
ill-health? An economist’s perspective

1.55 p.m.

Margaret Whitehead, University of Liverpool, United Kingdom – Does low income cause illhealth? A public health perspective

2.20 p.m.

David Hill, University of Edinburgh, United Kingdom – Does low education cause ill-health? A
geneticist’s perspective

2.45 p.m.

Olle Lundberg, Centre for Health Equity Studies, Sweden – Does low education cause ill-health?
A sociologist’s perspective

3.10 p.m.

Domantas Jasilionis, Vytautas Magnus University, Lithuania & Max Planck Institute for
Demographic Research, Germany – Health inequalities in Eastern Europe – Do they have the
same explanation?

3.35 p.m.

Break

12 https://www.allea.org/wp-content/uploads/2018/11/Health_Inequalities_Symposium_Report.pdf
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3.50 p.m.

Giuseppe Costa, University of Turin, Italy – Policy implications of explanations of health
inequalities

4.05 p.m.

Panel discussion

4.50 p.m.

Graham Caie, ALLEA – The role of academies, closing remarks

5.00 p.m.

Drinks
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