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Introduction

The term health gradient is widely used to describe
the ways in which mortality and morbidity are
related to social position; the higher the social
status the better the health, and conversely, the
lower the social status the worse the health. This
population level pattern has been noted since
modern records began.1 This paper considers some
of the theoretical, conceptual and methodological
issues which are attached to the health gradient
and the implications of these for the methods
of evidence accumulation and synthesis and
evidence-based medicine more generally.

The gradient

The gradient describes a pattern which is formed
by comparing measures of mortality and mor-
bidity with some measure of social position.
Originally, the social measure was occupation or
occupation of head of household.2 Occupation has
tended to be readily available in official statistics
and has been a good proxy for a range of other
aspects of life chances including education, in-
come, housing tenure and social class.

Data collected by Banks and colleagues3 nicely
illustrate the gradient. Comparing the UK and
USA, they found similar patterns of graded health
differences for, among other things, self-assessed
health, diabetes, heart disease and lung disease.
The same gradient can be seen in the Black Report
of the 1980s,4 the Acheson Report of the 1990s,5 and
most recently and comprehensively in the Status
reports of the Department of Health6 and the
Marmot Review of 2010.7 There are many texts and
papers which describe the phenomenon. And of
course it is not restricted to Britain and scholars

have demonstrated that this kind of gradient is
common in all developed societies.8–11 The steep-
ness of the gradient and the differences between
the top and bottom do vary between societies.12

However, there is a degree of commonality in
developed societies in that the nature of the gradi-
ent tends to be smooth showing a gradual rise
in mortality and morbidity as social position
declines. In less developed and middle-income
countries the shape of the gradient tends to be less
smooth, reflecting different patterns of income dis-
tribution and levels of poverty as data collected by
Victora and colleagues show.13

The measures used to describe health or disease
at any point on the gradient represents a value.
This could be a measure of mortality, the number
of cases of cardiovascular disease or responses to a
questionnaire describing self-rated health (Figure
1). These measures are helpful in observing
changes over time for particular groups because
mortality rates may change, the number of cases
may rise or fall and people’s feelings about their
health may change. Such measures are helpful in
observing the overall health improvement or over-
all health decline over time for particular groups.

Thinking about the measures relatively though
is at the heart of the idea of the gradient. This
is because it allows the comparison to be made
between groups and how these comparisons may
change relative to each other over time. So it is
possible to think of a particular gradient made up
of absolute measures of health at a particular point
in time. If we imagine a population level public
health intervention which would affect the whole
population similarly then we would anticipate that
the gradient as a whole would shift upwards
uniformly and by the same amount (Figure 2).
Under such circumstances the absolute health of
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everybody would be seen to have improved by the
same amount. This might be judged to be a good
thing. However, if the gradient simply shifts up at
the same rate for all groups, the relative differences
between the groups remain unchanged, and in that
sense health inequity has not changed.

But it is still more difficult because the effect of
some public health interventions is to improve the
health of the already advantaged more quickly
than the less advantaged, or sometimes earlier in
the lifecycle of an intervention.14 This means that
although the absolute health of all groups is im-
proving, the rate at which it is improving is faster
in absolute terms for those already in the best

health. In this case the relative differences are get-
ting greater or worse and the pattern of health
inequity is getting worse across society as a whole
(Figure 3).

In schematic terms, if the goal of a policy or an
intervention is to change the overall pattern of
health inequity, a more targeted approach is re-
quired which would result in the rate of improve-
ment being faster for those groups whose starting
point is worse to begin with, and so shifting the
gradient in such a way that it becomes less steep
(Figure 4).

The approach to trying to achieve this goal is
sometimes referred to as targeted universalism or
progressive universalism. The goal is overall
health improvement for all via the delivery of uni-
versal reach to the whole population. But those
groups with special or greatest need are targeted in
order to get the maximum impact.

The axes of social differentiation

However, there are a number of problems in
achieving this goal. The measures of socioeco-
nomic grouping, occupation or social class, while
useful in describing the overall gradient, are too
coarse to capture the finer grained detail of the
fabric of social life in a contemporary developed
society like modern Britain. We need to be able to
describe as accurately as possible the different axes
of social differentiation in modern society.

The � axis in Figures 1–4 represents social vari-
ation in the population. Social variation can be
measured in a number of ways, and in a complex
multicultural society is made up of many elements
and facets. These include the obvious and tradi-
tional one of occupation, but extend to ethnicity,
geography, sexual orientation, lifestyle, social
status, and many other micro dimensions of social,
economic and political life in modern Britain.15

These different elements interact with each other,
they overlap, they are mutually reinforcing and
dynamic and changing.

This means that trying to capture the complex-
ity in a single measure like occupation, socio-
economic grouping or income is always going to
be both static and blunt. It also provides little by
way of direction as to how to do the targeting of
the different parts of the population in order to
accelerate the absolute changes in the health status
of the most disadvantaged. Further, it leaves

Figure 1

The schematic health gradient

Figure 2

The health gradient showing uniform improvement
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unanswered the question of which elements are
the most important to act upon first in order to
achieve the outcomes which are sought.

These different elements of social differentia-
tion affect health and disease, but we have little
information, empirically or theoretically about in
what proportion and to what degree. So, for
example, when thinking about the health state of a
Bangladeshi woman living in Tower Hamlets, one
of London’s poorest boroughs, we can predict that
that woman’s state of health is likely to be poor and
worse than a white middle-class woman of the
same age living a few miles away in the richer and
healthier borough of Richmond upon Thames. But

for this Bangladeshi woman, what are the noxious
factors at work creating greater vulnerability and
exposure and for that matter what produces the
resilience and the resistance in the middle-class
woman in Richmond? Is it class position linked to
income and access to resources? Is it the racism
inherent in the provision of services to the Bangla-
deshi community? Is it gender relations in the
Bangladeshi community itself? Is it that the
woman in Tower Hamlets lives in a cold damp
house? Is it that she works in the informal labour
market and does not enjoy the protection of occu-
pational health legislation? If, as it probably is, a
mixture of all these things, is there an additive
effect between these different elements? Is it syner-
gistic or what? In short, the answer to this is not
clear because we do not have the empirical data or
the evidence to answer the question. Therefore, the
nature of the way to engage with the most import-
ant elements in a targeted way is not to hand in a
practical sense.

Individual and relational factors

What are required are very detailed and accurate
descriptions of the social worlds of the inhabitants
of modern Britain. This needs to move beyond
static descriptions to dynamic and relational under-
standings of the changing, overlapping and co-
alescing groups and the ways these influence
vulnerability, exposure, risk and health.16 This
kind of description is strikingly absent in the
literature where static descriptors of occupation,
income or ethnicity are used and treated as if they
were individual characteristics not properties of
dynamic group relations.

Occupation, or social class or socioeconomic
grouping can be treated as a characteristic of an
individual to all intents and purposes similar to an
individual biological characteristic like diastolic
blood pressure; self-reported health state, or the
absence, presence or degree of pathology. But
social class or socioeconomic grouping and ethnic-
ity and gender are relational variables. That is
they describe the nature of relationships between
groups of people and at the heart of those relation-
ships are fundamental conflicts over power, access
to resources and life chances more generally. They
are, therefore, among the distal factors which
explain both individual disease states and
population level patterns of disease. Although

Figure 3

The health gradient showing relative health inequalities getting

worse

Figure 4

Shifting the health gradient through universal and targeted action
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individual disease states have immediate and
proximal biological causes, the vulnerability to
disease, and indeed the mechanisms leading to
exposure are frequently not biological, but origi-
nate in the social circumstances in which people
live and work and the relationships between
groups and individuals. This is not in some back-
ground contextual way but in a direct causal way.

Consequences for the evidence-
based approach

This is very important from an evidence accumu-
lation point of view because it means that de facto
there is a big hole in our data and understanding
and developing an evidence base which would
allow the targeted public health actions remains an
aspiration.17,18 It is interesting to speculate as to
why, while we are very familiar with the idea of
biological variation in the population down to the
cellular, molecular and genetic levels and engage
in exciting research to link these biological vari-
ables to disease susceptibility, risk and responses
to pharmaceutical interventions, the importance of
social variation and its impact on risk, susceptibility,
outcome, remains highly undeveloped. The evi-
dence of social variation is ubiquitous, yet its impor-
tance remains scientifically under-elaborated.

The evidence-based approach19 has been one of
most significant scientific paradigm shifts of the
last 40 years or so. The idea of the cumulation and
synthesis of the best available evidence as a means
of eliminating bias has been fundamental. Its
efforts in the fields of clinical medicine have been
enormously important. However, the evidence-
based approach in public health has been far
slower to develop. There are a variety of reasons
for this but what is undoubtedly the case is that the
moment an attempt is made to apply the evidence-
based orthodoxy to relational factors problems
will arise. This is because relational factors do not
fit well into a system designed to capture individ-
ual level phenomenon and require a social not an
individual level of explanation.20

The patterning of health inequity arises because
of the relationships between classes, genders and
ethnic groupings and the locations of these in
broader systems of economic and political organi-
zation as dynamic processes. The evidence-based
orthodoxy can capture static and individual level
variables; it fares much less well in trying to cap-

ture the dynamic and social level. Of course things
like class, gender and ethnicity are captured by in
epidemiological data and in syntheses of these
data. But this is usually done by reducing the rela-
tional variables to the status of individual level
variables and treating social class and ethnicity as
if they were only an individual characteristic. Of
course they can be treated this way, but only at
the expense of losing the dynamic and relational
quality of the variables involved.

One of the consequences of this is that the hier-
archy of evidence which has been developed to
assist in the assessment of the probability of bias
has to be used with some caution with relational
variables. This is because the types of study which
capture the nature of power relationships, gender
relationships and relations between different eth-
nic groups are not amenable to data manipulation
at the level of meta-analyses, or of randomized
controlled trials. At best we may be able to find
observational studies. But what is much more
likely is that the studies are likely to consist of
descriptive studies with associated modelling and
theory. These do not fit anywhere very much on
the evidence hierarchy except near the bottom. So
an altogether different kind of approach to think-
ing about the quality of evidence has to be adopted
involving assessing the value of and parsimony
and even the aesthetics and logic of the models, the
theories and the descriptions. This is not under-
developed, and philosophers, logicians, method-
ologists in the social sciences as well as social
theorists and psychologists have finely-honed tools
to use in the assessment of this kind of material,
and have had for many years. There are even ways
to try to extricate the theories and models from any
underlying ideological presuppositions they may
contain. It is not that such approaches do not
exist; it is rather that they have not migrated to the
world of evidence-based medicine and are mostly
unfamiliar to its practitioners (see, for example,
Blalock;21 and Lazarsfeld22 for an introduction to
the highly sophisticated approaches developed in
the behavioural and social sciences, which pre-date
evidence-based medicine by at least a decade).

The problem of cause: individual
and social

One of the enduring problems in public health has
been the way in which individual and social level
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explanations are sometimes conflated. It is rela-
tively straightforward to understand the causal
pathway at the level of the individual. Pathology
occurs in the human body, in an individual’s cells
and systems. The individual feels pain and suffers
and the consequences of such morbidity are fam-
iliar to everyone. Medicine provides detailed ex-
planations of the origins of such biological events
in the individual. And also in many cases provides
an ameliorative or curative therapy based on an
understanding of the causal pathway. The origins
of the pathology may be proximal, such as chance
exposure to a virus or bacteria. Sometimes the
originating cause is more distal in some aspect of
environmental or occupational exposure to haz-
ards like radiation or asbestos. But even in these
cases of distal origins, the explanatory pathway is
clear and operates at the level of the individual.

However, there is another equally important
pathway that operates at the level of the social or
population.16 There are clear patterns of popu-
lation health. Epidemiologists have successfully
described these over many years. These patterns
take a variety of forms. The ones which are most
familiar are those relating to differences in mor-
tality and morbidity linked to social position or
its proxies – income and education. The gradient
described above is quintessential in this respect.
One way of thinking about the patterns is to
assume that they represent the aggregation of indi-
vidual events. So the differences in mortality and
morbidity at population level are the summation
of lots of different individual disease episodes.
And of course so it is. But the patterns can also be
conceptualized as a social reality of their own. The
fact is that the patterns themselves repeat them-
selves and reproduce generation after generation.
The pattern has a quality of systemness or struc-
ture which exists above and beyond the individual
events.

Two ideas illustrate this point. First, in the mid-
19th century the principal causes of death were
infectious disease. In the early 21st century the
principal causes are diseases associated with
smoking, diet, alcohol misuse and lack of exercise.
Although the biological mechanism involved in
the pathology then and now are quite different, the
associated diseases still kill more of the relatively
disadvantaged prematurely than those from more
privileged backgrounds, just as was the case in the
19th century. In other words, quite different bio-

logical processes produce startlingly similar pat-
terns. Second, at geographical level the data also
have quite remarkable permanent patterning. In
1862, William Gairdner, the first medical officer of
health in Glasgow, in his treatise on air, water and
cholera, drew up tables to show where the highest
rates of infant and premature mortality were to be
found. His list shows an eerily familiar overlap
with contemporary albeit more finely-grained
data. There is not an exact match but somewhere
like Tower Hamlets in the East End of London was
an unhealthy place in 1862 and it is today. The
population has changed considerably in that time
by national and ethnic origin, but the pattern of
health inequality is reproduced. So an explanation
is needed both of the individual disease outcomes
and the patterns. The two causal pathways overlap,
certainly, and the factors involved interact with
each other, but there are two different things to be
explained.

The 19th-century pioneers in public health
understood this at least intuitively. One can cer-
tainly draw the impression reading Gairdner’s
work1 or that of Duncan, the first medical officer of
health in Liverpool,23 that they tried to understand
social level causes as they described the social con-
ditions of their cities. Bearing in mind that the
biological agents which caused some of the infec-
tions that Gairdner and Duncan observed had yet
to be identified and that theories of contagion were
disbelieved by large sectors of society, they trod a
path which in the end led them to work within a
conventional individualistic biomedical paradigm.
Indeed, it was not until 1897 that Durkheim fully
articulated empirically the idea of the social level
having social causes separate from the individ-
ual.24 But when Gairdner and Duncan were prac-
tising this idea, in modern scientific terms, was still
some way off, and has never really gained an intel-
lectual foothold in public health or medicine. Of
course the idea that there was a social level with
its own reality and its own power to impact on
humans was not new – even when Durkheim
described it empirically and may be found in
the writings of enlightenment philosophers like
Hobbes, Locke, Hume, and Kant.25–27

However, in practical if not theoretical sense the
19th-century pioneers did get it, and the great sani-
tation schemes of Bazelgette in London and similar
efforts in continental Europe attest to an under-
standing of the possibility of intervening at
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population level and influencing the social level
very effectively. Indeed, to some extent the major
advances in the health of the public of the early
period of public health were mostly attributable to
the impact of these population level inputs. It was
the eventual discovery of the individual microbio-
logical agent that led to the shift in emphasis and
the dominance of the individual approach and
consequently less attention spent on the popu-
lation level explanations per se.

Of course a fully-rounded approach to public
health requires both the individual and social
levels of explanation both for the sake of an all-
embracing approach and in order to capture the
significant interactions between the individual
and the social level phenomena. These interactions
are important because they not only articulate the
causal pathways to the individual disease out-
comes, but they demonstrate the various linkages
between different phenomena. This potentially
allows for the possibility of much more precise
approaches to defining interventions and where
and how such interventions should be targeted.
They are also important in reading off and inter-
preting the patterns described in the gradient.

Conclusion

The conclusions to be drawn from these observa-
tions are as follows. First, the evidence-based
approach is a most fundamental and important
development and its benefits to medicine have
been immense. The power of cumulative findings
assessed for their freedom from bias, evaluated
using well-defined and agreed criteria as the
basis for clinical decision-making has been a great
advance methodologically. Second, the approach
works well when applied to variables which in one
form or another are located in biological individ-
uals. Third, public health with its abiding interest
in inequities in health whether conceived of in
terms of class, gender and ethnicity, has developed
the idea of the health gradient to describe pattern-
ing of health and disease. Fourth, these patterns
use familiar individually-based variables like mor-
tality and morbidity to describe the differences and
these can be represented using the health gradient.
It is important to distinguish between absolute and
relative differences when interpreting the gradient
and changes in it. Fifth, the gradient not only
shows that there are important individual differ-

ences in mortality and morbidity but also that
these differences are patterned at population level.
Sixth, that patterning requires an explanation at
the level of the social, because the patterning not
only arises because of individual biological events
in the human body but also because of social, econ-
omic and wider determinants of health which are
themselves the products of the nature of social,
economic and political relationships between
groups of people. The relational factors which are
involved in the wider determinants are not well-
suited to being captured by the evidence-based
orthodoxy, because the importance of the dynamic
relationships between groups can be obscured.
Further, the types of studies necessary to capture
the dynamic nature of the relationships do not fit
at all well with the precepts of the hierarchy of
evidence and, therefore, a methodological plural-
ism is needed which is capable of acknowledging
the strengths and the weaknesses in studies which
are descriptive, uncontrolled and use theory and
models as the way of constructing their explana-
tions.

In the final analysis in order to develop better
understandings and explanations of the things
which affect health in a directly causal way such as
class, ethnicity and gender relations, a pluralistic
approach to methods, data and evidence synthesis
is needed. The possibilities are considerable, and
the gains from taking a pluralistic approach very
important. What is needed is an acknowledgement
that there are different ways of knowing things, an
observation made millennia ago by Plato.28 We
ignore that basic precept of our own intellectual
heritage at our peril.
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