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Summary

Introduction

This century has witnessed an impressive increase in the life expectancy of
the populations of industrialised countries. None the less, still large numbers
of women and, especially, men die before reaching old age. Further reduc-
ing risks of premaiure death remains a key target for health policies in ail
industrialised countries.

in each country for which data are available, chances of premature death
were found to be higher among people with a lower educational level, a
lower income level or a low position in the labour market. Socio-economic
differences in mortality have persisted over time and even appeared to have
increased during the last decades. Reducing these mortality differences is a
major chalienge for health policy, not only because most of these differen-
ces can be considered unfair, but also because improving the survival
chances of disadvantaged people offers great potentiai for further reducing
premature mortality in national populations as a whole.

Several authors have addressed the question whether socio-economic
differences in mortality in their own country are large or small from an inter-
national perspective. Especially interesting would it be to observe that socio-
economic differences in a specific country are larger than elsewhere, This
finding would stress the urgency of the problem in that country, as is would
imply that mortality differences can be smaller than they are now. In addi-
tion, suggestions on how fo achieve that reduction could be obtained by a
closer look into the situation in other countries.

Cross-national comparisons that have been carried out until about 1990
indeed observed that mortality differences are larger in some countries than
in others. Unfortunately, these studies faced serious limitations. First, most
studies included only a few countries, thereby limiting the possibiiity to put
each couniry into a broad international perspective. Second, problems with
the comparability and reliability of the data that were available from the dif-
ferent countries might have seriously biased the results, and perhaps led to
wrong conclusions. Third, explanations of the observed variations between
countries have not yet been forwarded. The available evidence was too
fragmentary to substantiate, for example, the widely held expectation that
socio-economic differences in mortalily are smaller in countries with more
egalitarian social and economic policies, such as Sweden, other Nordic
countries and the Netheriands.

This thesis
The objective of this thesis is to compare industrialised countries with



2 Summary

respect to the magnitude of socio-economic differences in mortality among
men about 30-64 years at death. The principal research question is whether
socio-economic differences in mortality are about equally large in ali coun-
tries, or whether these differences are substantially larger in some countries
than in others.

This thesis differs from previous publications in several respects. First, it
includes more countries, i.e. each country from Europe or northern America
with nationally representative data on mortality differences by occupational
class or educational level. Second, considerable efforts are made to evalu-
ate and, if possible, fo resolve problems with the reliability and comparability
of the data that are available from different countries, Third, explanations
are suggested for the observed international patterns. Special attention is
given to the possibility that egalitarian socio-economic policies are associ-
ated with smaller socio-economic differences in premature mortality.

The data that are analyzed in this thesis come from two research pro-
jects that were carried out between 1991 and 1996. The first, preliminary
project referred to the 1970s. The principal objective of this project was to
compare several industrialised countries, especiailly the Netherlands, with
respect to the magnitude of socio-economic differences in mortaiity. Data on
mortality by occupational class and educational level among men 35-64
years were available for the Netherlands and comparable data were
obtained for eight other industrialised countries.

The second project referred to the 1980s. It was a concerted action,
sponsored by the European Union, in which teams from 15 countries partici-
pated. This project aimed at an international overview of socic-economic
differences in mortality that was more comprehensive and more reliable than
any previous study couid produce. In addition, atiempts were made to obtain
evidence on the circumstances that are associated with larger or smaller
socio-economic differences in mortality, To this end, distinctions were made
hetween causes of death such as iung cancer and ischaemic heart disease.
Data on cause-specific mortality by occupational class and educational level
were obtained for 11 western European countries, the United States and
three countries from central and eastern Europe.

The next two sections summarize the methods and main results of the
cross-national comparisons that are made in this thesis with the data that
were available for, respectively, the 1970s and 1980s,

Comparisons for the 1970s

Data on mortality according to occupational class were available from longi-
tudinal studies from seven countries. Data on mortality according to educa-
tional level were available for nine countries. The data referred to men 35-64
years at the start of foliow-up. Follow-up periods were belween 1970 and
1982. Data sets were created both for national poputations and, where poss-
ible, for iarge cities. For most countries, unpublished tabulations were
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acquired. The magnitude of socio-economic differences in mortality was
measured by means of regression-based inequality indices.

In chapter 3, countries are compared with respect to mortality differences
according to occupational class. These differences appear to be substan-
tially larger in some countries than in others. The smallest differences are
observed in the Netherlands, Denmark, Norway and Sweden, with slightly
farger mortality differences in England & Wales. The largest mortality dif-
ferences are observed in Finland and, especially, France. Thus, the differ-
ence between Sweden and England & Wales, that is often referred to in the
literature, appears to be small from a wider international perspective.

In chapter 4, countries are compared with respect to mortality differences
by educational level. These differences were relatively small in the Nether-
lands, Denmark, Norway and Sweden, slighily targer in England & Wales,
and even more so in Finland. The largest mortality differences are observed
for France, Italy and the United States. The same rank order of countries is
found in a comparison of cities from the Netherlands, Norway, Sweden and
Finland. Interestingly, variations between countries in the magnitude of mor-
tality differences appear to be strongly correiated with the egalitarian char-
acter of social and economic policies.

Comparisons for the 1980s

Nationally representative data on cause-specific mortality according to occu-
pational class andfor educational ievel were obtained from longitudinal or
cross-sectional studies from 11 western European countries, the United
States, and three central and eastern European couniries, The data referred
to mortality among men 30-64 years in the period between 1979 and 1991.
Data sets were created by national teams according to a standardised proto-
col, and analyzed centrally at the coordinating centre at Rotterdam. Exten-
sive efforts were made to enhance the comparability of the data that were
available from the different countries. For example, for several countries,
individual-level data on the occupation of subjects were recoded according
to a standard social class scheme. Problems that could not be resolved
were evaluated quantitatively for their potential effect on the resulis. In most
analyses, the magnitude of mortalily differences by occupational class was
measured by a number of complementary summary measures. Where poss-
ible, the results for occupational class were compared to those for educa-
ticnal level,

In chapter 5, western European countries are compared with respect {o
mortality differences according to occupational class. The results underline
the similarities rather than the dissimilarities between these countries. For
men 45-59 years, the observed mortality difference between manual classes
and non-manual classes was about equally large in both England & Wales,
Ireland, Denmark, Norway, Sweden, Swilzertand, italy, Spain and Portugal.
A relatively large difference is only observed for France and to a lesser
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extent for Finland. The same pattern is observed for men 60-64 years, but
not for men 30-44 years. In the latter case, there is evidence for larger mor-
tality differences in Norway, Sweden and especially in Finland (no data for
France). When the population distribution over occupational classes is taken
into account, the smailest mortality differences are observed for Switzerland,
ltaly and Spain. Contrary to the results for the 1970s, these resuits do sup-
port the expectation that morfality differences are smaller in countries with
more egalitarian social and economic policies.

Chapter 6 refers to the same western European countries. 1t distinguish-
es nine specific causes of death. This distincfion is made in order to assess
in more detail the degree to which western European countries are similar or
dissimilar, and to obtain clues for the explanation of the dissimilarities that
are observed. All analyses are restricted to deaths among men 45-59 years.
For some causes of death, a north-south gradient is observed. Ischaemic
heart disease morality was strongly related to occupational class in England
& Wales, Ireland, Denmark, Norway, Sweden and Finfand, but not in
France, Switzerland and Mediterranean countries. Socio-economic differ-
ences in mortality from non-lung cancer and gastro-intestinal diseases were
generally larger in southern countries. Large international variations are also
observed with respect to lung cancer, cerebrovascular disease and external
causes of death. As a result, countries appear to differ strongly in the contri-
butions that specific causes of death and associated risk factors make to
class differences in total mortality. Class differences in total mortality in
France are found to be large mainly because of exceptionaily targe differ-
ences in mortality from liver cirrhosis and cancers of the upper digestive
tract. The fact that these diseases have excessive alcohol consumption as a
common risk factor strongly suggests that alcohol abuse made an important
contribution to the large mortality differences in France.

Chapter 7 extends the analysis to the United States. This country has
much less egalitarian socio-economic and health care policies than England
& Wales and, especially, Sweden, If egalitarian policies are able to substan-
tially reduce socio-economic differences in mortality, this effect might
become visible in a trans-atlantic comparison. In order {o look for evidence
for such an effect, an in-depth comparison is made between the United
States, England & Wales and Sweden. These countries are compared with
respect to mortality by occupationai class among men 30-59 years. Distinc-
tions are made between two age groups, six occupational classes and nine
causes of death. The main finding is that class differences in total mortality
were ahout equally large in each country. More variations are observed,
especially between United States and the European countries, for specific
occupational classes and specific causes of death. The class of routine non-
manual workers had a iarge mortality excess in the United States, but not in
England & Wales and Sweden. The mortality excess of unskilled manual
workers was about as large in each country. In the United States, however,
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this excess was relatively large for respiratory diseases, but relatively small
for ischaemic heart disease, cerebrovascuiar disease, traffic accidents and
suicide mortality. These resuits show that, despite much less egalitarian
socio-economic and health care policies, socio-economic differences in mor-
tality among men 30-52 years are not clearly larger in United States than in
the two European countries. Specific circumstances seemed to have pre-
vented socio-economic differences in mortality in the United States from
being as large as they otherwise would be.

Chapter 8 extends the analysis to central and eastern Europe (CEE).
The high rates of premature mortality in CEE countties in the late 1980s,
especially among men, raise questions on the fate of lower socio-economic
groups. Were they affected disproportionately, or were they protected by
egalitarian social and economic policies of the former socialist regimes?
Internationally comparable data on socio-economic differences in mortality
among men 30-59 years were available for three CEE couniries: the Czech
Repubiic, Hungary and Esionia. These data came from cross-sectional
studies for circa 1990. In each CEE country, men from lower socio-econ-
omic groups had substantially higher risks of premature death. Increased
death rates are observed for a wide array of causes of death. For nearly
each cause of death, mortality differences in the Czech Republic and
Estonia were at least as large as in western countries. Mortality differences
in Hungary were by far the largest, and even more so when taking into
account the exceptionally high national death rate of this country. These
results show that the socio-economic and health care policies of the former
socialist rule, which were alleged to be egalitarian, had not resulted in rela-
tively smail socic-economic differences in mortality. It is likely that the fac-
tors that have contributed to the high national death rates of CEE countries
in the late 1980s, including social disintegration, psychological distress and
harmful behaviours such as excessive drinking, have affected the lower
socio-economic groups in particuiar.

Chapter 9 focuses on ischaemic heart disease mortality. In the United
States and northern Europe, socio-economic differences in mortality from
this disease have increased rapidly since the 1950s. This increase raise
questions on variations across countries: Is a strong variability observed
over space as well as over time? If so, which circumstances are associated
with smaller or larger differences in ischaemic heart disease mortality?
Chapter 9 compares the United States and 11 western Europsan with
respect to mortaiity differences among men 30-64 years. Within western
Europe, the same north-south gradients is observed as in chapter 6: mor-
tality from ischaemic heart disease was strongly related to occupational
class in northern Europe but not in France and more southern countries.
This gradient is found for each age group. The United States occupied an
intermediate position. The small mortality differences in southern Europe are
probably related to small or absent social gradients in several risk factors for
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ischaemic heart disease, including tobacco consumption and dietary factors.
The southern European situalion can further be understood in terms of 'del-
ayed transition’: the transition from positive to inverse gradients in ischaemic
heart disease mortality, which occurred in the United States in the 1950s
and in northern Europe in the 1960s, occurred in southern Europe in the
1980s or even fater. This transition, and its slow diffusion to southern
Europe, seems to be conditioned by cuitural rather than socio-economic
circumstances.

Chapter 10 focuses on cerebrovascuiar disease mortality. Several Ameri-
can and northern European sludies have demonstrated that people from
lower socio-economic groups have higher chances to die from stroke before
reaching old age. Uncertain is whether this association is generalised across
the indusfrialised worid. As with ischaemic heart disease, in some countries
this association might be relatively weak and perhaps even absent. Chapter
10 compares the United States and 11 western European with respect fo
class differences in siroke mortality among men 30-64 years. In all coun-
tries, manual classes had higher mortality rates than non-manual classes.
Stroke mortality differences were relatively large in England & Wales, lreland
and Finland, and relatively small in Denmark, Norway, Sweden, italy and
Spain. [n-between were the United States, France, Swizerland and Portu-
gal. It is concluded that socio-economic differences in stroke mortality are a
generalised phenomenon in the industiialised world. The causes of the
higher stroke mortality rates in lower socio-economic groups can strongly
differ from country to country, with tobacco consumption probably being
more important in the United States and northern Europe, and alcohol con-
sumption more important in southern Europe. The relatively large mortality
differences in England & Wales illustrate that the removal of financial bar-
riers to the use of health care is not sufficient to substantially reduce socio-
economic differences in siroke mortality.

Discussion

The resuits presented above are discussed extensively in chapter 11. A
summary of this chapter (section 11.1) and an introduction (11.2} are fol-
lowed by five sections,

Section 11.3 provides a systematical overview of the results of our cross-
national comparisons for the 1970s and 1980s. The combined evidence
shows that socio-economic differences in mortality in industrialised countries
are a persistent but variable phenomenon. The persistency is evidenced by
the finding that there is no country where socio-economic differences in
mortality were small from an international perspective or a historical per-
spective. The fact that mortality differences are observed consistenily for a
wide array of causes of death underlines their generalised nature. The vari-
ability is evidenced by the finding that some countries had socio-economic
differences in total mortality well above the international average. in addi-
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tion, patterns by age group and by cause of death varied considerably
between countries. Countries thus strongly differed with respect to the con-
tribution that specific diseases and associated risk factors make to socio-
economic differences in premature mortality.

Section 11.4 evaluates the potential effect that data probiems could have
had on the results. The studies for the 1980s achieved a higher degree of
comparability than any previous study, thanks to the intensive coliaboration
between several national teams and the coordinating centre. A guantitative
evaluation made it likely that remaining data probiems cannot explain the
cross-national variations in the magnitude and patterns of mortality differ-
ences that are highlighted in this summary. On the other hand, the frue
extent of international variabiiity remains uncertain. Some of the countries
where mortality differences are found to be ciose {o the international aver-
age, notably Portugal, Spain and Ireland, might in fact have had mortality
differences as large as those in France.

Section 11.5.1 aims at explaining the persistency of socio-economic
differences in mortality across both time and place. This persistency
stresses the idea that occupational class acts as a 'fundamental cause’ of
premature death: it exerts an influence on survival whatever diseases and
associated risk factors are the main proximate causes of premature death. It
is argued that occupational class owes this property to the fact that it links a
wide range of advantages. These include the different resources that a per-
son needs to achieve a high occupational position, and the different rewards
that accrue to those who have attained this position.

Despite the persistency of socio-economic differences in mortality, there
are substantial variations between countries in their magnitude and patterns.
In section 11.5.2, we address the question which factors are able to modify
the links between occupational class and premature mortality. The iack of an
association with egalitarian social and economic policies implies that there
were other factors at work, some of which are so powerful as fo conceal a
positive effect of egalitarian policies. In a systematical overview, we ident-
ified a large number of factors that have the potential to influence the mag-
nitude of mortality differences. Important to acknowledge is that the distribu-
fion of income and other rewards over socio-economic groups is not only
determined by egalitarian social and economic policies. Mortality differences
in specific countries can in addition be influenced by specific patterns of
social mobility, by the nationai prevalence of proximate determinants like
alcohol consumption and dietary habits, and by cuitural factors that influence
social gradients of behavioral risk factors. It is concluded that a wide array
of interacting factors determine how large mortality differences in individual
countries will be. With the available evidence, it is difficult to assess the role
of individual factors, such as egalitarian sociat and economic policies.

Section 11.6 discusses the relevance of the results for research and pol-
icies with regards to socio-economic differences in mortality. The main mes-
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sages from our study are summarised in the key messages that are given in
the next section. This section illustrates that a cross-national comparison
can fulfil several purposes: it might (1) provide a yardstick against which to
judge socio-economic differences in mortality in individual countries, (2) con-
tribute to the explanation of socio-economic differences in mortalily by vield-
ing indications on the contributions made by specific intermediate factors,
(3) contribute to policy making by studying individual countries as 'naturai
experiments’ in reducing mortality differences, andfor (4) provide back-
ground information to the exchange of research findings across countries,
and the international concertation of future research.

Section 11.7 ends the thesis with recommendations for future compara-
tive studies. We start with discussing the four different purposes, mentioned
above, that might motivate researchers to embark upon a new comparative
study on socio-economic differences in mortality. Next, we discuss three
probfems that are inherent fo comparative research: problems with the avail-
ability of data from individual countries, problems with the cross-national
comparability of the available data, and problems with explaining the
observed cross-national variations, Based on the experiences with the pres-
ent study, we make several suggestions to cope with these problems in
future studies. A plea is made for the combined use of the two complemen-
tary research strategies that both are explored in this thesis: empiricaily
extensive research that includes as many countries as possible, and empiri-
cally intensive research that compares a few countries in as much detail as
possible,
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Below we summarize the implications that the resuits presented in this the-
sis have for the judgement of socio-economic differences in mortality, for
their expianation, for policies aimed at their reduction, and for cross-national
exchange of research findings.

Judgement

There is no country where socio-economic differences in mortality among
middle-aged men can be judged to be small from an international per-
spective. No country can claim {o have had more success in tackling the
lamentable situation that men who have less in life, have moreover less
years to live,

There are a few countries, notably France and CEE countries, where
mortality differences are relatively large. This siresses the need for pol-
icies aimed at reducing mortality differences in these countries, and
monitoring their future course.

Explanation

The situation in France, and perhaps cenfrai Eurcpean countries as well,
shows that excessive alcohol consumption by men from lower socio-
economic groups can contribute substantially to socio-economic differ-
ences in premature mortality.

The situation in southern European countries provide support to the sug-
gestion of trends studies, that behavioral factors like smoking and dietary
habits can strongly modify the socio-economic gradient in ischaemic
heart disease mortality.

The situation in southern European countries, where substantial socic-
economic differences in lung cancer mortality exist despite the lack of
clear social gradients in tobacco consumption, points to the importance
of other risk factors for lung cancer.

Socio-economic differences in mortality cannot be fully understood with
reference to risk factors for disease alone. The question should be
addressed which resources and rewards enable higher socio-economic
groups to better avoid premature death whatever disease and associated
risk factors are the main causes of premature death.

The fact that socio-economic differences in mortality persist undiminish-
ed in countries with high national incomes and small income inequalities,
casts doubt on the often made suggestion that ‘'materiai deprivation’ is
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primarity responsibie for the higher death rates of men in lower occupa-
tionai classes.

Explanatory studies should not confine their attention to individual-levei
associations between socio-economic status, premature mortality and
intermediate factors, but also consider the wider nationai and local con-
text within which these associations develop.

Policies

The persistence of socio-economic differences in mortality warns against
optimistic expectations from programmes that aim at reducing these
differences. it seems unavoidable that higher socio-economic groups are
better able to avoid premature death.

However, it is equally important to recognise that, given the magnitude of
the problem, even a modest reduction of the mortality excess of disad-
vantaged groups can save a fot of human misery.

The situation in France, and perhaps central European counfries as well,
warns that an increase in alcohol abuse by lower socio-economic groups
could result in a substantial widening of socio-economic differences in
mortality.

The situation in France and more southern countries cautions that sub-
stantial socio-economic differences lung cancer mortality might persist
even if interventions would succeed to nullify class differences in smok-
ing.

The situation in southern Europe shows to northern European countries
that socio-economic differences in ischaemic heart disease mortality can
be reduced if interventions succeed to weaken class differences in
behavioral factors like smoking and dietary habits.

The large differences in stroke mortality in England & Wales illustrate
that the removal of financiai barriers to the use of medical services is not
sufficient to substantiaily reduce socio-economic differences in premature
mortality.

The persistence of socio-economic differences in mortality even in highly
developed welfare states challenges the expectalion that egalitarian
social and economic policies will result in a substantial reduction of mor-
tality differences.

This persistency calls for the systematic evaluation of alternative social
and economic policies for their effect on the health of disadvantaged
people.

A better understanding of the ways in which socio-economic differences
in mortality are modified by the national or local context, is essential to
predict the future course of these differences, and to estimate the extent-
to which alternative policy measures can change their course.
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Exchange

+ The variations observed in this study warn against a thoughtiess
exchange of research findings befween countries. Researchers should
be aware {hat the resuits of descriptive or explanatory studies from other
countries might not apply to their own country. International overviews
should take into account the possibility that resuits from specific studies
are strongly modified by the national or local context.

+ The cross-national variations observed in this study point o new oppor-
tunities for explanatory research, especially in countries where social
gradients in specific risk factors are different from those in northern
Europe and the United States.

+ International concerfation of health inequalities research would contribute
considerably to the productivity of research in individual countries.
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Chapfter one

Introduction

1.1 Background

The unprecedented rise in life expectancy during the twentieth century can
be considered as one of the greatest achievements of modern society, With
sharp declines in infant and child mortality, virtually all deaths in modern
societies occur among adults. By the early 1950s, over 95 percent of new-
borns could be expected to survive to adulthood, and in the 1980s this
proportion has reached 98 to 99 percent (Lopez ef al. 1995).

Despite these advances, still large numbers of men and women die
before reaching old age, and when they are economically productive, have
dependent children, or have other social roles to fulfil. Premature mortality is
especially high among men. In Europe in the 1980s, about 1 out of every 4
boys that reached their 15™ birthday can be expected to die before their 65"
birthday; in central and eastern European countries even 1 out of 3 boys
can expect a premature death {Figure 1). Further reducing moralily below
ages of about 65 years is considered to be a major challenge to public
health policies of developed countries (WHO 1993). Many efforts are made
to identify the principal determinants of premature death, and to find oppor-
tunities for their prevention.

A striking finding from many developed countries is that mortality
chances at ages below about 65 years are much higher for disadvantaged
people than for those in more advantaged positions (Adler ef al. 1994, Fox
1989, llisley and Svensson 1990, Mielck and Giraldes 1993). A French study
estimated that 1 out of 5 unskilled labourers had a chance to die between
age 35 and 60 years, whereas only 1 out of 15 professionals die at these
ages (Desplanques 1984). In Finland, almost 1 out of each 5 men with basic
education died between age 35 and 60 years, as compared to 1 out of 11
men with higher education (Valkonen ef al. 1993).

Similar findings are reported from each industrialised country for which
data are available on chances of premature death in relation to educational
level, income level, or occupational class. Socio-economic differences in
mortality are highly persistent over time. Studies from several countries
observed that these differences did not diminish over the iast decades, but
even widened (Costa and Faggiano 1995, Harding 1995, Preston and Elo
1995, Regidor et al. 1995a, Vagerd and Lundberg 1995, Valkonen 1993b).
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Figure 1 The probability that a boy who reached his 15" birthday will die before
reaching his 65" birthday. Estimates based on period life tables for about
1985. Source: WHO (1988), own calculations.

USSH K& T - i e
Poland B i
e =
Bulgaria e e R
Fintand -—-————'—*— e e e e S————
E Germ}
Scotland
Portug s
France ki .
Austria_ Y R |
Irsland I L)
Denmark R A SR TR )
Belgium
W Germ_j. i )
jaly

England/V/
Norway |l e —— . L
Spain ) . B i ol
Netheri _} e —
Switzer| NN — . |
Sweden ) . . —
Greece NS - i | : _I
0 5 10 15 20 25 30 3 40

Probability of dying {%)

Socio-economic differences in mortality are of interest because they
point to powerful determinants of the health of populations (Evans and Stod-
dart 1994). High rates of premature mortality among low income groups
seem to reflect the adverse health effects of poverty and more specific
forms of material deprivation, such as bad housing conditions and inadeqg-
uate diet due to financial problems (Townsend 1988a, Davey Smith ef al
1994). It is increasingly more recognised that poverty and physical condi-
tions of living are not the only factors, perhaps not even the most important
ones, that are implied (Adler ef al. 1994, Carroll ef al. 1996, Marmot 19986,
Vageré and lilsley 1989). Socio-economic differences in mortalily persisted
over time despite increasing living standards, and these differences are
observed at the higher end of social hierarchies as well as at the lower end.
This pervasiveness seems to indicate that the social environment in which
people live, and the psychosocial stress they experience, are powerful deter-
minants of their health (Evans ef al. 1994, Brunner 1969, Wilkinson 1996). A
better understanding of how these determinants operate, followed by inter-
ventions on these determinants, may proof to be a main way to further
reduce national ievels of premature mortality (Murray and Chen 1993, Wii-
kinson 1996).
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Reducing national death rates (or the prevalence of any other heaith
probiem) is not the only goal to be pursued by health policies. 1t is important
to secure that future health gains are shared by all groups of the population,
and that actions are taken fo reduce the current mortality excess of disad-
vantaged groups. Special attention to disadvantaged groups cannot only
increase the effectiveness of heaith policies, but is also a matter of fairness
and justice (Whitehead 1990). After all, it is difficult to accept that precisely
those people who have less in life, have in addition years to live. It is not
without reason that the first target of the Heaith For All 2000 strategy, which
was adopted by the European member states of the World Health
Organisation (1993), was about equity in heaith:

"By the year 2000, the differences in health status between countries
and between groups within countries should be reduced by at least 25
percent, by improving the level of health of disadvantaged nations and
groups.”

A main task for health policies is to monitor socio-economic differences in ill
heaith and premature mortality, to identify the risk factors that are respon-
sible for these differences (be it the well-known risk factors such as smok-
ing, or factors that yet have to be discovered) and to design interventions
that are effective in reducing inequalities (Whitehead and Dahlgren 1991). it
is this formidable task to which we will attempt fo make a coniribution and,
to this end, to ulilise the comparative method.

1.2 Why comparing countries?

Concern with socio-economic differences in mortality has lead several
authors to study these mortality differences not only in their own country, but
to look at the situation in other countries as well (Kagamimori et al. 1983,
Leclerc 1989, Leclerc ef al. 1984 & 1990, Minder 1991, Neumann and Lie-
dermann 1981, Vager6 and Lundberg 1989, Valkonen 1987 & 1989, Wag-
staff ef al. 1991). Many of these comparisons were motivated by the ques-
tion whether socio-economic differences in mortality were smaller or larger
in their own country than in other couniries. If researchers wouid find that
mortality differences in their own country were large from an international
perspective, that would suggest that mortality differences in their country
have the potential to be reduced, and that a further look into the situation in
other countries may yield suggestions on how to achieve that reduction.

There are four more specific reasons for researchers to assess whether
or not socio-economic differences in mortality are smalier in some countries
than in others (Kunst and Mackenbach 1296).
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The first reason relates to the judgement of socio-economic differences
in mortality in a specific country. The magnitude of mortality differences in
another counfry may provide a yardstick against which one can judge the
mortality differences in one’s own country. If mortality differences in a coun-
try are found to be large from an international perspective, that would stress
the importance of mortality differences in this country, and the need to put
these differences high on the agenda of researchers and policy makers.

The second reason relates to the explanation of socio-economic differ-
ences in mortality. If mortality differences are found to be larger in some
countries than in others, this would offer an opportunity to identify circum-
stances that are associated with larger or smailer mortalify differences. Mor-
fality differences might perhaps he found to be consistenily larger in coun-
tries with large socio-economic differences in smoking, drinking or other risk
factors for disease or injury, Assocciations might perhaps also be observed
with economic, cultural or other features of the national contexts within
which mortality differences are formed and patterned.

The third reason relates to policies that aim at reducing socio-economic
differences in mortality (Benzeval ef af. 1995, Dahigren and Whitehead
1991, Department of Health 1995, Whitehead and Dahlgren 1991). A main
question to these policies is under what conditions socio-economic differ-
ences can become smaller than they are now. To policy makers in a specific
country, other countries can be considered as 'natural experiments’ by
means of which it can be evaluated whether mortality differences would
become smaller when a number of conditions are changed. Examples of
potentially interesting situations are countries with more egalitarian socio-
economic, health care and other policies. A comparison with contrasting
countries could give some of the evidence, which is difficult fo obtain other-
wise, on the potential effects that these policies have on socio-economic
differences in mortality (Marmot 1996).

The last and more practical reason to compare countries relates fo the
exchange of research findings between researchers from different countries.
In all developed countries, there are important gaps in the available informa-
tion on socic-economic differences in mortality (Fox 1989, llisley and Svens-
son 1990, Mielck and Giraldes 1993). Therefore, & more complete knowl-
edge would be gained by pooling information from different countries. But
can research findings from one country be assumed to apply to other coun-
fries as well? The answer to this question requires some form of comparison
between countries. If the magnitude or pattern of mortality differences would
be found to strongly differ between countries, that wouid warn against an
uncritical extrapolation of resuits from one country to other countries.
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1.3 Previous comparative studies

Until about 1980, attempts were made by researchers from different Euro-
pean countries to assess whether socto-economic differences in their own
country were larger or smaller than those in another country. The most
usual reference country was England & Wales, which had a long and well-
known tradition in measuring socio-economic differences in mortality. A
number of other comparisons had been made between Nordic countries. All
comparisons referred to the 1960s or 1970s. Most of the reported results
concemed men in the age group fhat they are economically active, that is,
about 25 {o 64 years.

A comparison of Vagerd and Lundberg (1989) supported the widely held
view that mortality differences by occupationai class must be smaller in
Sweden than in England & Wales. Some other comparisons found that class
differences in mortality in Norway and Denmark were about as smali as in
Sweden (Lynge et al. 1989, Valkonen 1987). Minder (1989) observed that
also in Switzerland mortality differences by occupational class were about as
farge as in England & Wales.

A series of studies made by Leclerc and colleagues (1984, 1989, 1990)
showed that mortality differences by occupational class were larger in
France than in England & Wales. Relatively large mortality differences were
also observed in Finland. However, another study suggested that mortality
differences were smaller in Finjand than in England & Wales {(Wagstaff ef al.
1991).

A study of Valkonen (1987 & 1989) on mortality differences by educa-
tional level (instead of occupational class) led to quite different results. The
association between educational level and mortality among men 30-49 years
was found to be about equally strong in both Engiand & Wales, Sweden,
Norway, Denmark, Finland and Hungary. A similar pattern was observed for
women,

Unfortunately, ali studies suffered from one or more serious limitations.

First, the geographical scope of most comparisons was narrow. The only
comparative study that included more than three countries was that of Val-
konen (1987 & 1989). The limited geographicai coverage reduced the possi-
bility to put an individual country into a broad international perspective.

Second, there were serious problems with the comparability and relia-
bility of the data that were available from the different countries. For
example, most comparisons of mortality by occupational class could have
been seriously biased by differences between countries in the available
social class schemes, i.e, the ruies on the basis of which men with specific
jobs were assigned to specific occupational classes. Several authors pointed
to the divers data problems that can affect cross-national comparisons (lils-
ley 1990, Kunst and Mackenbach 1994c, Minder 1991, Valkonen 1993a,
Valkonen and Martikainen 1997).
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Third, explanations of the observed variations helween countries had not
been not forwarded. One excepfion is the study of Vageré and Lundberg
(1989), who suggested that the egalitarian socio-economic policies that have
been pursued in Sweden for several decades have contributed to the small
mortality differences by occupational class that they observed for Sweden as
compared to England & Wales.

1.4 The present study

Objectives

The objective of the present study is to compare industrialised countries with
respect to the magnitude of socio-economic differences in mortality among
men in the age group 30 to 64 years. It differs from previous studies in sev-
eral respects.

First, data are acquired for much more countries. We include each coun-
try from Europe or northern America with nationally representative data on
mortality differences by occupational class or educational level.

Second, considerable efforts are made to resolve problems with the refi-
ability and comparability of the data that are available from different coun-
tries. Problems that cannot be resolved are evaluated quantitatively for their
potential effect on the resulis.

Third, explanations are suggested for the infernational patterns that will
be observed. Special attention is given to the possibility that egalitarian
social and economic policies are associated with smaller mortality differen-
ces.

These three points will be discussed separately in the rest of this sec-
tion. We end with a formulation of the research questions that are to be
answered by empirical analyses,

Acquisition of dafa
The data that are analyzed in this study come from two research projects.
Both projects attempted fo include as many countries as possible. The first
project was an international comparison that was carried out between 1991
and 1992. The objective of this project was to put socio-economic mortality
differences in the Netherlands into an international perspective. The data
availabie for the Netherlands came from two longitudinal studies on mortality
by occupational class and educational level. These data referred to men 35-
64 vyears in the 1970s. Comparable data were obtained for each
industrialised country with longitudinal data on socio-economic differences in
mortality. Details on this project are given by Kunst and Mackenbach (1992).
The second project was held between 1993 and 1998, It was a concer-
ted action, sponsored by the European Union, in which teams from 15 west-
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ern European countries participated. The main objective of this project was
to compare these countries with respect to the magnitude of socio-economic
differences in mortality and morbidity. For the mortality part, data on mortal-
ity by occupational class and educational level were obtained for 13 western
European countries. These data referred to men and women 20-74 years in
the 1980s. Details on this project are given by Kunst et al. (1996). There, we
concluded that 11 western European countries couid be compared with
respect to mortalily differences by occupationai ciass. Data that were
acquired for East and West Germany had to be discarded due to data prob-
lems. Data on mortality by educational level were available for five countries
only. For this reason, this thesis concentrates on the analysis of data on
mortality differences by occupational class, and uses data on mortality by
educational level mainly as a check to the results obtained for occupational
class.

In 1994, a few more countries were added to the second project. Reli-
able and comparable data could be obtained for the United States, thanks to
the availability of a public use file of the National Longitudinali Mortality
Study. We also acquired data from a small longitudinal study from Canada,
but had to conclude that inequalily estimates from these data were too
unstable {large confidence intervals) for use in international comparisons. An
additional project sponsored by the European Union made possible the par-
ticipation of national teams from three countries from central and eastern
Europe: the Czech Republic, Hungary and Estonia. From each country, the
national teams provided detailed and internationally comparable data on
socio-economic differences in mortality.

Enhancing the comparability of data

International comparisons can be freacherous if no extensive attention is
paid to the many problems with the comparability of the data that are avail-
able for different countries (lllsley 1990, Kunst and Mackenbach 1994c, Min-
der 1991, Valkonen 1993a, Valkonen and Martikainen 1997). If mortality
differences are found to be larger in some countries than in others, it is
tempting to interpret these cross-national variations in substantial terms, for
example, to attribute them to socio-economic, cultural or other differences
between couniries. However, prudence dictates that the first hypothesis one
entertains is that the observed variations are somehow a methodological
artifact.

This warning applies especially to data on mortalily by occupational
class. Comparative research on the basis of these data can be biased by (1)
poor comparability of the occupational class schemes that are used in differ-
ent countries, {2) the effect of excluding economically inactive men from
analysis, and differences between countries in the size of this effect, and (3)
the so-called numerator/denominator bias that is inherent to ‘unlinked’ cross-
sectional studies, and differences between countries in the size and direc-
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tion of this bias (Kunst and Mackenbach 1994c).

We made considerable efforts to enhance the comparability of the data
that were available from the different countries. Important to acknowledge,
however, is that complete cross-national comparability is not attainable. As
Atkinson et al. (1995) remarked on the basis of their experiences with the
Luxembourg Income Study, comparability is a matter of degree and all that
one can hope for is to reach an acceptably high level. As a general rule, one
should be able to make it likely that comparability problems have not sub-
stantially biased the patferns of international variation that are observed
(Kohn 1987, Ragin 1987). Therefore, the strategy applied in this study con-
sists of two steps. First, extensive efforts are made to enhance the
comparabiiity of the data as much as possible. Second, it is evaiuated meti-
culously to what extent the observed international patterns can be explained
by remaining comparability prablems.

In the future, the international comparability of data is likely to increase
as a result of increasing international cooperation and harmonisation with
regards fo data acquisition and analysis. This study represents two steps in
this long-term process. The first step was made in the study on the 1970s,
which addressed a number of comparability problems that may have ham-
pered previous comparative studies but that could be resolved relatively
easily. The second step is made in the study for the 1980s, which
addressed remaining problems by means of intensive international collabor-
ation with both data acquisition and data analysis. The importance of this
additional effort is illustrated by our experience, laid down in this thesis, that
the second step led to a substantial revision of the conciusions drawn in the
first study.

Explaining international variations

A second methodological problem is encountered when mortality differences
are found to be larger in some countries than in others and these cross-
national variations are shown not to be an artifact. One then faces the diffi-
cult task to offer a substantial expianation and to ascertain which of the
many variations between countries in terms of history, culture, economy and
politics have contributed to the observed variations in the magnitude of mor-
tality differences. These differences might be related to the factor that has
one’s interest (e.g. egalitarian socio-economic policies) but some other fac-
tor may be of greater importance. Thus there looms a large risk of con-
founding.

Studies in other fields of comparative social science have since long
faced the same problem (Kohn 1987, Ragin 1987). Their experience is that
this problem can most effectively be dealt with the combination of two
research strategies. The first strategy is to include as many countries as
possible in the analysis. With a large number of countries, one can deter-
mine whether the size of mortality differences is consistently associated with
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a specific factor across a wide range of countries. The relatively large num-
ber of countries might make it possible to control for confounding by some
other factors, in particular those which are guantitatively measurable,

The alternative strategy is to compare a few countries in more detail
than is possible for a large number of countries. In the case of socio-econ-
omic mortality differences, one might include different socio-economic indi-
cators, analyze time trends in order to add historical depth and make separ-
ate analyses of key causes of death. The results of these detailed analyses
may be combined with an in-depth knowledge of the countries that are being
compared. All this may help the researcher to select among competing ex-
planations of the observed cross-country variations in the magnitude of mor-
tality differences.

Both strategies will be foillowed in this study. In the concluding chapter of
this thesis, explanations of the observed cross-national variations will be
offered on the basis of the information that is generated by both research
strategies.

Naturally, the amount of information generated in either strategy heavily
depends on the data that are used as input. This study focuses on one type
of data that might be highly informative: data on mortality by cause of death.
Since different causes of death relate to different risk factors for disease or
injury, a distinction between causes of death offer an opportunity to investi-
gate the role of specific risk factors and related explanations. An example is
ischaemic heart disease. Socio-economic differences in this cause of death
might be sfrongly influenced by behavioral factors like smoking, diet, and
physical exercise. Social gradients in these behavioral factors might, in turn,
be influenced by cultural as weli as economic characteristics of countries.
Therefore, a study of ischaemic heart disease mortality might provide clues
on the role of specific risk factors as well as the broader economic and cul-
tural circumstances that shape social gradients in these risk factors.

Research questions

The empirical analyses that are reported in this thesis address two ques-
tions. First, can socio-economic differences in mortality among middie-aged
men be demonstrated for each country for which data are available? Sec-
ond, can it be demonstrated that these mortality differences are larger in
some countries than in others?

These questions will be addressed for the different data sets that were
available to this project, that is, on moriality by occupational class in the
1970s, on mortality by educational level in the 1970s, and on mortality by
occupational class in the 1980s. In order to generate information that can
aid the explanation of the results, the same research questions will also be
applied to 1980s data on mortality by cause of death. In addition, separate
studies will use the data that in a later stage became available for, respect-
ively, the United States and countries from central and eastern Europe.
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We should finally reiterate that ail analyses had to be restricted to deaths
among men circa 30 {o 64 years. We had fo do so because of serious prob-
lems with the availability and comparability of data for other age-sex groups.
Comparisons for women were hampered by large international differences in
the rules for classifying women on the basis of their activity status (gainfully
employed full time, idem part time, housewife, other), their own occupation,
and the occupation of their husband or pariner. These comparability prob-
lems were compounded by international differences in female labour partici-
pation rates. Older men had to be excluded because most nationai data sets
lack information on the iast or longest held accupation of men retired from
work. The omission of older ages is lamentable, given the fact that most of
today's burden of disease and demand for heaith care is concentrated
among the elderly. On the other hand, the dramatic impact of a death at
younger ages and the still large numbers of deaths that occur each year
among middle-aged men (see Figure 1), justifies a study of these deaths on
their own,

1.5 Structure of the thesis

Chapter 2 provides an overview of the methods that are available to
measure socio-economic differences in mortality, and to make comparisons
over time or across countries. This overview discusses the several tech-
niques that are available fo measure socio-economic differences in mortality,
and among which choices had to be made in the present study. This over-
view is also given with an eye on future comparative studies. If future com-
parative studies have access to different sources of data, other techniques
that might be chosen than the fechniques that were judged to be most
suited to the present study.

Part 2 presents the international comparisons that could be made with
the data acquired in the first project, on socio-economic mortality differences
in the 1970s. Countries are compared with respect to the magnitude of mor-
tality differences by occupational class {chapter 3) and educationai level
(chapter 4).

Part 3 presents the international comparisons that could be made with
the data from the second project, on socio-economic mortality differences in
the 1980s. First, 11 western European countries are compared with respect
to the differences between occupational classes in total mortality (chapter 5)
and in mortality from specific causes of death (chapter 6). Next, in-depth
comparisons are made between some western European countries and the
United States {chapter 7) and three countries from central and eastern
Europe {(chapter 8). Finally, a large number of countries are compared with
respect to class differences in mortality from ischaemic heart disease (chap-



introduction 23

ter 9) and cerebrovascular disease {(chapter 10).

Chapter 11 concludes the thesis. The purposes of this chapter are to
summarize the findings of the previous chapters (section 11.3), to evaluate
the potential effect of data problems (section 11.4), fo suggest explanations
for the international patterns that were observed (section 11.5), and to dis-
cuss the implications for research and policies with regards to inequalities in
health (section 11.6). Chapter 11 ends with for recommendations for future
comparative studies (section 11.7).
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Chapter two

Measuring
socio-economic differences in mortality

2.1 Summary

Studies of socio-economic differences in mortality have fo make a choice
from a wide array of measurement techniques. The purpose of this chapter
is to provide guidelines for the choice of the most appropriate methods when
measuring socio-economic differences in mortality in a specific research,

After the general introduction in section 2.2, section 2.3 discusses the
possible sources of information on morality in relation to socio-economic
variables. The three most important sources of information are longitudinai
studies, unlinked cross-sectional siudies and area studies. Section 2.4
discusses the measurement of mortality levels, which is done preferably in
terms of life table functions.

Section 2.5 discusses the measurement of socio-economic status. The
three core indicators are occupation, educational achievement and income
level. Most attention is given to occupation. Two basic approaches are
distinguished for classifying men according to their occupation: the ‘class
structural’ approach and the ‘hierarchical’ approach. Specific guidelines are
given for classifying married women and economically inacfive men.

Section 2.6 discusses the choice of inequality indices by which the size
of mortality differences between socio-economic groups can be summarized
into a single figure. It contains a framework of 12 different types of summary
indices. The framework takes into account the different perspectives which
can be chosen, and recognises the complementarity of many of the indices
that have been used in previous studies.

Section 2.7 applies the framework of 12 indices to the description of
trends in socioc-economic mottality differences in Finland between 1971 and
1990.

2.2 Introduction

Traditionally, comparative research has made important contributions to the
development of methods to measure socio-economic differences in mortality
{e.g. Wagstaff ef al. 1991). These contributions were made because both
comparisons over time and comparisons across countries put high require-
ments to the methodology used.
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A first requirement is that the magnitude of mortality differences in each
period or country is measured with as much refiability and precision as poss-
ible. Unreliable data or low precision {wide confidence intervals) can make it
impossible to determine whether mortaiity differences have increased or
decreased over time, or whether they are larger in some counfries than in
others. This situation confrasts with the one faced by researchers who
describe mortality differences in a single country and period. Their principal
aim is to demonstrate the existence of mortality differences and to provide
an approximate estimate of the magnitude of these differences. In these
country-specific studies, measurements problems can be regarded of minor
importance provided that they cannot explain most of the observed mortality
differences.

A second requirement that is inherent to comparative studies is that the
magnitude of mortality differences is quantified by summary indices on the
basis of which time periods or countries can easily be compared. A wide
array of summary indices have been developed in comparative studies. We
found that at least 15 different summary indices were advocated by different
researchers (Mackenbach and Kunst 1997). Unfortunately, there are no
clear criteria for the choice between alternative summary indices. This is an
unfortunate situation since the use of different summary indices could lead
to entirely different conclusions (Wagstaff ef al. 1991).

The purpose of this chapter is to provide guidelines for measurement of
socio-economic differences in mortality. Our general approach is nof to rec-
ommend one common method fo be used by all researchers, because no
single recommendation can do justice to the great diversity in research inter-
ests, conceptual orientations, data availability and aspired levels of technical
sophistication. Instead, our aim is to identify the areas where the most im-
portant choices have to be made, and to give guidelines for making these
choices,

Our own experiences warn against too rigid recommendations. One of
these experiences can be fraced in this thesis. At the start of this study, we
strongly advocated the use of the Refative Index of Inequality to measure
mortality differences by occupationai class and educational level (chapters 3
and 4). By the time of the second part of our study, we concluded that this
measure was not appropriate to assess mortality differences by occupational
class (chapter 5). We still used it to measure mortality differences by educa-
tional ievel in western Europe (chapter 5) and the United States (chapter 7),
but due to practical reasons it was not used in the eastern European study
{chapter 8). An overview of the conditions under which the Relative Index of
fnequality and other summary indices can be used, and the interpretations
that can be given fo their outcomes, is given in section 2.6.
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2.3 Sources of data

Mortality is measured as an incidence rate: the rate at which death occurs in
a certain number of individuals who are observed over a certain period of
time (Kleinbaum and Kupper 1982, Rothman 1986). The most appropriate
way of measuring mortality according to socio-economic group is fo
measure the subjects’ socio-economic status at the start of the period over
which they are followed. This longitudinal approach has been applied suc-
cessfully in Nordic countries and the United States, where, thanks to the
availability of personal identification numbers, population census records and
the death registry can be linked, so that the national popuiation can be fal-
lowed up for mortality after each census (Andersen 4985, Kristofersen 1986,
Sorlie et al. 1995, Vageré and Norell 1989, Valkonen ef al. 1993). France,
England & Wales and ltaly have no personal identification numbers, but a
sample of the census population could be followed up for mortality by man-
ually linking population records to the death registry (Desplanques 1984,
Fox 1982, Golini 1990). Longitudinal mortality studies are also available for
some specific regions or cities; for example, where an epidemiological study
has been carried out among a sample of the population (Bosma et al. 1995,
Costa and Segnan 1988, Duijkers ef al. 1989, Holme ef al. 1980, Marmot ef
al, 1991, Rosengren ef al. 1988).

When longitudinal data are not available, sometimes a good alternative
exists in the form of linked cross-sectional data (Kunst and Mackenbach
1994¢). Such data can be obtained from registries that not only record
socio-economic characteristics of each subject but, in addition, record the
reasons for any withdrawal from the registry (death or otherwise). With such
a registry, the socio-economic status of each person who dies can be deter-
mined. The regisiry of socio-economic characteristics also supplies the den-
ominator data on the numbers of people, according to socio-economic
status, who were at risk of dying during the period in which deaths occurred.
This approach is called cross-sectional hecause the socio-economic data in
the both numerator and denominator refer to the same period of time. One
of the few examples comes from western Germany, where the social insur-
ance and pension registries could in principle provide nation-wide data on
mortality rates according to occupational class and educational level (Linke
1990, Mielck 1994, Ritz 1989). o

Unlinked cross-sectional studies

A more widely available but iess satisfactory variant of cross-sectional data
is ‘unlinked’ cross-sectional data. Again, the number of deaths observed
during a time interval can be related to the number of people who were
exposed to the risk of dying during the same time interval. The term 'uniink-
ed' refers to the fact that the socio-economic information on the deaths is
not derived by linkage. Instead, the socio-economic information on the
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deceased and on the population at risk comes from two different sources:
(1) the death registry, which provides the numbers of deaths according to
the socio-economic characteristics registered on the death cerfificate, and
(2) the popuiation census, which provides the corresponding numbers of
people at risk according to the same socio-economic characteristics as
measured in the census, Dividing the number of deaths per socio-economic
group (the numerator) by the corresponding number of person-years at risk
(the denominator) provides estimates of mortality rates per socio-economic
group. The classic example of this type of study is the decenniai supplement
on occupational mortality of the Registrar General in the United Kingdom
(OPCS 1978 & 1986). Similar studies were carried out in many other coun-
fries, including Hungary, Ireland, Spain, Switzerland, and the former Yugo-
slavia (Klinger 1986, Mastilica 1990, Minder 1986, Nolan 1990, Regidor et
al. 1995a & 1996).

In many countries, however, the validity of this type of study may be
compromised by poor comparability of the measurement of socio-economic
status on death certificates and in the population census. This 'numerator/-
denominator' bias can take various forms.

One example is "promoting the dead" by which is meant the possible
propensity among relatives to describe the deceased’s occupation in favour-
abie terms, or to report the 'hest’ occupation that they held during the last
years (OPCS 1978). This propensity would result in a shift of deaths from
lower to higher occupational classes. If a paralle! shift does not occur in the
population census, the end result wouid be to increase the mortality rates of
higher occupational classes, to decrease the rate of lower classes, and thus
to underestimate the mortality difference between high and low classes.

Another example is the use of vague occupational ferms. The frequent
use of the term ’labourer’ on English death certificates results in a large
number of deaths with the occupational code 'labourer not elsewhere ciassif-
ied" (OPCS 1978). Since the registration of occupations at the population
census is much more accurate and much less people are classified in that
same occupational code, the nett result is an overestimate of the mortality
level of this occupation code (labourers n.e.c.') and also -but fo a much
smaller extent- of the corresponding occupational class (‘ail unskiilled labour-
ers’). Similarly, the frequent use of the term 'employee’ on French death
certificates had resuited in an overestimation of the mortality rate of lower
non-manual workers (Desplanques 1984).

Elsewhere, we estimated for several western European countries the
size and direction of the numerator/denominator bias in estimates of mor-
taiity differences by occupational class (Kunst and Groenhof 1996c). it was
concluded that the numerator/denominator bias can take various forms and
can result in either an overestimation or an underestimation of the size of
mortality differences by occupational class (see also section 5.3).
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Area studies

The unlinked cross-sectional approach is only feasible if the death registry
inciudes information on the socio-economic status of the deceased. In vari-
ous countries this information is not available, so that it is impossible to
categorize mortality by socio-economic status at the individual level. In these
circumstances, it is nearly always possible to obtain useful indications of the
existence of socio-economic differences in mortality by the ecological
approach. In this approach, the study population is divided into smaller or
larger areas based on place of residence, and the association between mor-
tality and socio-economic status is then studied by comparing the mortality
levels of areas with socio-economic characteristics of these areas. The most
frequently applied variant of this approach consist of comparing districts
within a specific city (Benzeval ef al. 1992, Carstairs and Morris 1991, Keil
and Backsmann 1975, Mompart 1990, Phillimore et al. 1994, Reijneveld
1995, Townsend et al. 1988b, Wilkins 1989).

A major problem with comparisons beiween areas is that it cannof be
assumed that associations between mortality and socio-economic indicators
at the aggregate level reflect associations at the individuai ievel. This 'ecolo-
gical fallacy’ problem (Susser 1994) is in part due to the fact that the socio-
economic status of an area is usually so strongly correlated with other vari-
ables (such as housing and environmental conditions) that is may be impos-
sible to separate the effect of each variable. A more fundamental problem is
that the socio-economic status of an area (e.g. unemployment rate) repre-
sents a different phenomenon than the socio-economic status of individual
people {e.g. being unemployed or not).

The main value of ecologica! studies is that they can provide indications
on the effect of socio-economic disadvantage on mortality when no individ-
ual-level data are available. In addition, comparisons between areas may
provide highly relevant information for local heaith policies, because they
identify clearly defined areas with excess heaith problems. For this reason,
area studies remain interesting even in couniries or cilies where individual-
level data are available (Macintyre ef al. 1993, Susser 1994).

2.4 Measuring mortality

Mortality levels are basically expressed as incidence rates, which are calcu-
lated by dividing the observed number of deaths by the corresponding num-
ber of person-years (the number of people times the average number years
per person) of being exposed fo the risk of dying (Kleinbaum and Kupper
1982, Rothman 1986). In longitudinal studies, the number of person-years at
risk can be caiculated accurately from the available data. In unlinked cross-
sectional mortality studies, i is customary to estimate this number as the
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number of people in the middle of the study period times the number of
years covered by the study period.

The effect of confounding variables should be removed by means of
standardization or other techniques. Age and sex are the most obvious vari-
ables, buf in certain circumstances other variables (e.g. race, country of
birth, or region of residence) may also need to be controiled for. However,
statistical techniques such as age standardisation should not be used
thoughtlessiy, and sometimes it is better to present separate estimates for
subgroups of the population. Since the magnitude of socio-economic mor-
tality differences often varies strongly by sex and age, it is usual to present
inequality estimates by sex and by age group (e.g, 0-14, 15-44, 45-64, 65-
74 and 75 and over).

Study of specific age groups is also required if one wants to distinguish
premature deaths {adult mortalily) from death in old age, which cause fewer
years of life fost, This line of thought can be further expanded by caiculating
comprehensive measures such as the life expectancy (at birth or at another
age) or the potenfial years of life lost (Guralnik ef al. 1993, Kaprio ef af.
19986, Sihvonen et al. 1997, Valkonen ef al. 1997a). The advantage of such
a life-table measure of mortality is that i can be intuitively undersfood by
policy makers and the general public. It is even more concrete to express
mortality levels in terms of the probabilities of death or chances of survival.
For example, if the study is restricted to the age group 35-80 years, the
mortality level could be expressed as the chance that a person aged 35
years will die before reaching the 80" birthday.

2.5 Measuring socio-economic status

Within each society, material and non-material resources and rewards are
unequally distributed. This inequality can be portrayed as a system of social
stratification. People attain different positions in the social stratification sys-
tem according fto their occupation, educational achievement, and their
income level or standard of living (Giddens 1993, Lenski and Lenski 1987).
That position is usually referred to as socio-economic status.

Although occupation, educational level and income level fogether con-
stifute a person’s socic-economic staius, these three indicators are sufficien-
tly different to require that they be studied separately in relation to mortality.
These indicators are different, for example, in the potential for being mod-
ified by public health policy: whereas changes in occupational structures
occur outside the sphere of influence of public health policy, policy makers
can address some features of the income disfribution, and by means of
intersectoral policy they can afttempt to improve the educational levei of
disadvantaged sections of the population.
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A second reason to study occupation, education and income separately
is that these indicators are related to different kinds of resources and
rewards. Educational level determines a person's access to information and
proficiency in benefitting from new knowledge, whereas income determines
the access to scarce material goods. A person’s occupation covers both
these aspects and adds to them benefits accruing from the exercise of a
specific job, such as privileges, prestige, power, and social and technical
skilils. The compiementary nature of the three core indicators of socio-econ-
omic status implies that, if all necessary data would he available, each of
these indicators should be studied in order to obtain a comprehensive pic-
ture of socio-economic differences in morality.

This chapter provides general guidelines for the measurement of both
occupation, education and income. We start with discussing the measure-
ment of the most complex indicator, occupation, and then we proceed with
educational level and income level. For technical details such as the wording
of questions to be included in surveys, we refer to the specialized literature
(e.g. Liberatos ef al. 1988). For the measurement of socio-economic vari-
ables in area studies, we refer to the extensive British literature on this sub-
ject (Morris and Carstairs 1991, Macintyre ef al. 1993). We will only briefly
deal with problems that are specific to the measurement of the socio-econ-
omic status of women or elderly. With respect to these problems, vaiuable
discussions based on extensive empirical analyses have heen presented by
Martikainen (1995a & 1995b) and Martelin (1994).

2.5.1. Occupation

The main issue in the measurement of occupation is how to classify people
according to their place in the social stratification system. Essentially two
approaches can be distinguished: the ’class structural’ approach and the
'hierarchical’ approach (Ganzeboom et al. 1992, Erikson and Goldthorpe
1992a). This section discusses these two basic approaches and then deals
with specific issues related to the classification of women and economicalily
inactive men.

The class structural approach
Much attention has been given in social siratification research to the devel-
opment of schemes that distinguish people who occupy structurally distinct
positions in the labour market and, as a result, differ in access to income
and other rewards, and things like voting behaviour and life style. The result-
ing groups of people are usually referred to as 'occupational classes’ or
'soctal classes’.

Statistical offices of most couniries apply their own social class scheme.
A good example of such a scheme is the French classification of Catégories
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Socio-professionnefles, which has been used in French studies on mortality
differences by occupational ciass (Desplangues 1984).

A number of social class schemes has been developed with a view of
international applicability. The schemes that are most often applied in social
stratification research are those of Wright (1985) and the EGP scheme (Erik-
son and Goldthorpe 1992a). The Wright schemes are of an explicit Marxist
character whereas the 'EGP' scheme is more eclectic. Evaluations of the
two schemes suggest that the EGP scheme is in general better able to show
‘class’ effects among a wide range of phenomena {e.g. Ley and Joye 1994).
This strucfure of the latter scheme is shown in Figure 2.1. i can bhe con-
sfricted on the basis of information on the following aspects of a person's
job: the job title {bricklayer, accountant, etc.), employment status (self-
employed or in employment) and supervisory status (e.g. number of subordi-
nates). An easily applicable approximation fo this scheme has been devel-
oped by Ganzeboom ef al. (1989).

The EGP social class scheme identifies two groups of people who clearly
have, respectively, an advantaged and a disadvantaged position in society.
Classes | and [l constitute the 'service class’, which occupies the higher and
intermediate posifions of the professional, administrative and managerial
bureaucracies. Classes Vi and VIl constitute the 'working class’, which con-
sists of wage-earning manual occupations. This distinction finds its linguistic
recognition in several languages: staff versus workers (English), cadres ver-
sus ouvriers (French) and Beamte, Angestelite versus Arbeiter (German).

Not all occupational classes have a clearly hierarchical relationship to
each other. For example, there is no general rule that says that lower-level
employees are in a better position than skilled labourers. Their differences
are not so much in the quantity of resources and rewards that they avail of,
as well as in the type of resowrces and rewards. For example, lower-ievel
employees have in general higher levels of education and may perhaps
benefit from their closer relationship with and affinity to people with a higher
position in society. On the other hand, their career perspectives and income
levels are not clearly better than those of skilled labourers, and a lower-level
non-manual job may be the iast choice of manual workers when heaith pro-
blems interfere with the exercise of physically demanding manual jobs (Dahl
1993, Dahl and Kjaersgaard 1993a). For this reason, when the aim of a
study is to identify population groups with excess mortality, different occupa-
tional classes are of potential interest.

A social class scheme that does seem to pretend to be entirely hierarchi-
cal is the well-known social class scheme of the British Registrar General
that ranks social classes from | to V (Szreter 1884). One of the drawbacks
of this classification is that it has not consistently been developed on the
basis of specific criteria for ranking occupations from high to low. Classifica-
tions that are more consistent in this respect are discussed in the next sec-
tion.
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Figure 21  The EGP social class scheme. Source: Erikson and Goldthorpe (1992).
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The hierarchical approach

The prime interest of many studies on socic-economic differences in mor-
tality is with the unfair situation that precisely the most disadvantaged sec-
tions of the popuiation face the highest risk of dying prematurely. The asso-
ciation between mortality and socio-economic disadvantage could be studied
by comparing ’high’ occupational classes to 'low' classes, and ignore all
occupational classes with a less clear hierarchical position. However, exclu-
ding a large part of the population from the analysis is somewhat unsatisfac-
fory. This may be reason to adopt an allernative approach: classifying
peopie with reference to the job they perform along an one-dimensionai
scale of socio-economic status or socio-economic disadvantage.

The scales that perhaps are most refievant to the study of health inequa-
lities are those based on education and income. These scales give to each
occupation a status score on the basis of a weighted sum of the average
educational level and the average income leve! of the persons who exercise
that specific occupation. They intend {o measure what is probably the most
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important aspect of an occupation: its potential to convert a person's main
resource (education) into a person’s main reward {income). Various of these
scales have been applied in health research in the United States, but these
scales are outdated and not applicable to ofher countries (Liberatos ef al.
1988). A more recent application to mortalily comes from New Zealand
(Pearce ef al. 1991). Ganzeboom et al. (1992) have developed an inter-
nationally applicable scale that can be used when jobs are classified accord-
ing to a 3-digit classification similar to the 1968 or 1988 International Stan-
dard Classifications of Occupations.

We should also mention the availability of scaies of 'occupational pres-
tige’, which express the general desirabiiity of jobs and are derived from the
subjective judgement of a panel of lay people or experts (Treiman 1977).
These scales are often applied in social stratification research. National
scales are available for nearly every country. Although the prestige of occu-
pations may have a high predictive value for some social phenomena, e.g.
social mobility patterns, their relevance to health inequalities is much less
obvious.

Application of one-dimensional scaies implies that one accepts the fact
that fess of the relevant variation between occupations can be captured than
with the more flexible class structural approach. In addition, one should
accept the fact that with these one-dimensional scales the link is lost
between (trends in) socio-economic differences in mortality and (changes in)
occupational structures. For example, the relevance to the population’s mor-
tality of a shift in the economy from the goods production (manual work) to
the service industry (non-manual work) can be easily traced with the class
structural approach but not with one-dimensional scales.

Classifying economically inactive men

With economically inactive men we refer to men who are not gainfully
employed, such as the unemployed, disabled, retired, or homemakers. They
can be dealt with in two ways: either they are studied as a separate group
or they are classified according to occupational class {or one-dimensional
scales) with reference o a previously held occupation.

The first appreoach is often the only possible one because of iack of data
on a previously held occupation of inactive men. In other cases, specific
research interests may iead to the choice for the first approach. The increa-
sing number of men that for long periods are excluded from the labour mar-
ket has given rise to a new area of research which focuses on questions
like: has short-term and long-term exclusion from the iabour market demon-
strable effects on the health and survival of the men that have become re-
dundant? are disabled people at a specially high risk of being excluded from
the labour market in times of massive unemployment? (Jenkins 1991) If
these questions are of central interest, the distinction between active and
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inactive men is of course essential (see e.g. Kunst and Groenhof 1996a).

When the research focuses on the association between occupational
class and mortality, however, there are good reasons fo adopt the alterna-
tive approach of classifying economically inactive men by occupational class
on the basis of their last or longest held occupation. A first reason to do so
is that economically inactive men may retain many of the (dis}advantages
that were related to their last occupation. The second reason is that a large
part of the men that become ill and eventually die, will at some moment
loose their job and become economically inactive. Exclusion of these men
from the analyses would result in a large underestimation of mortality levels.
This 'healthy worker effect’ is relatively strong for manual occupations and
therefore leads fo an underestimation of the excess mortality of manual
classes over non-manual classes (Dahi 1993, Goldblatt 1989). In a series of
evaluations reported elsewhere (Kunst and Groenhof 1996b} we observed
that this underestimation can be substantial, and might strongly bias com-
parisons over time and between countries.

Classifying martied and co-habiting women

An enduring discussion in social stratification research relates to the ques-
tion how to classify married and co-habiting women: with reference to their
own occupation or with reference to the occupation of their partner (Abbott
1987, Erikson and Goldthorpe 1992a). Central to this issue is the question
whether class positions should be determined with the individual or with the
family as the unit of class composition. Most authors seem to support the
view that if a woman is economically dependent on her husband, her class
position -and her children’s class position- is derived from that of her hus-
band. A second issue is, then, whether this approach is still tenable now
that the vast majority of women enter the labour market for at least some
period of their married lives. Important is that a wife's participation in the
labour force does not necessarily mean that the economic dependency upon
her husband has ceased. The attachment of many women to the work-force
is still weak and in many countries the wives’ contribution to the family
income does not show a strong tendency to increase (Rainwater et al.
1986).

The cheice between either approach depends not only on theoretical
considerations but also on the specific research context. If the interest is
with the effect on health of work-related variables such as exposure to toxic
compounds or the experience of autonomy and authority, then it may be
more relevant to look at a woman’s own occupation and to define her occu-
pational class in refation to this occupation. If, on the other hand, the most
relevant aspects of occupational class are expected to be related o the
household income and general living conditions, the husband’s occupation
will in many cases be more relevant.
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The relevance of either way of classifying married and co-habiting
women may be tested empirically: are larger mortality differences found
when married and co-habiting women are classified with reference to their
own occupation or when they are classified with reference to their partner's
occupation? Most studies from England and Nordic countries suggest that
the husband’'s occupation is more important to the wife’s health (Arber and
Ginn 1993, Dahl 1991, Martikainen 1995c) but, of course, different results
may be observed in other countries or in future studies.

A more flexible approach is to allow for a different treatment of different
women. Even though most women can perhaps best be classified according
to their husband's occupation, other women can have acquired so much
economic independence that they can best be classified according to their
own occupation. An example of this fype of approach is the 'dominance’
rule, which classifies a woman according to her own job or to her partner's
job, depending on whose job is 'dominant’ (Erikson 1984). Note, by the way,
that a consistent application of this principle should also be extended to the
classification of men.

Ali depends, of course, on the availability of data. Mortality registries in
various European countries record for deceased married women their own
last occupation, but not their husband’'s occupation. In these cases, there is
no other option than to classify women according to their own occupation
and to accept the fact that the occupational class of housewives and other
inactive women cannot be determined.

If women are classified according to their own occupation, social class
schemes may need to be adjusted to the fact that many women work in a
few typically female occupations such as nurses, teachers and secretaries.
These revised schemes should be able to take into account the fact that a
large part of women with lower-fevel non-manual work in the service sector
perform jobs that are not clearly *higher’ than jobs in the manufacturing in-
dustry.

2.56.2. Education

information on the educational achievement of persons complements infor-
mation on their occupation by its emphasis on knowledge and other intel-
lectual and cuitural resources. The relevant aspect of education is therefore
the achieved level of education. The most direct measure is the highest
fevel of education that has successfully been completed (with diploma, if
applicable). If possible, this measure takes into account not only general
education but also technical and vocational education, and not only full-fime
education but also part-time study or training after leaving school.
Census-based studies on mortality by education often suffer from the
problem that lower educational levels are combined into one broad category
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that covers more than one half of the population, especially among older
birth cohorts (Valkonen 1989). if possible, one should distinguish at least the
following categories: no education completed, elementary education, lower
secondary education, upper secendary education, and post-secondary edu-
cation,

When no information is available on the level of education that is com-
pleted, substitute measures might be used such as the highest level of edu-
cation that a person has attended but not necessarily completed, the num-
ber of years of education that a person has aftended school, or the age at
ieaving school. The two latter measures have the disadvantage that they do
not take into account the type, and therefore the level, of the education that
was received.

2.5.3. Income, living standards and poverty

Income can be used as an approximate measure of the occupational status
of the income recipient, with higher personal income indicating a better posi-
tion in the labour market. More common is, however, to use information on
income as complementary to information on education and occupation,
because of its emphasis on material standards of living. The material stan-
dard of living can be expressed most adequately when the income level is
measured by:

- adding all income components (this yields total income)

- subtracting tax deductions and social security contributions (disposable

income)

- adding the incomes of all household members (household disposable

income)

- adjusting for the size of the household {equivaient disposable income).
For various countries, standard formulae are available on the way to adjust
for the size and -less often- the age composition of househoids. A simple
formula that has been used in international comparisens on income Inequal-
ities consists of dividing the household income by the square root of the
nurnber of household members (Atkinson ef al. 1995).

When the edquivalent disposable income level of each individual is
assessed, an instrument is available to identify the poor as those who have
an income below the poverty line. Poverty lines can be established in vari-
ocus ways, and each country has its own lines. A common approach in inter-
national comparisons is to define poverty in a purely relative sense, that is,
in relation to the income level of other persons living in the same country. A
frequently used poverty line is 50 percent of the nation’s median income
(Forster 1993).

Unfortunately, the measurement of income is fraught with problems. A
practical problem is that survey questions on income sometimes meet high
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non-response rates. Moreover, willing respondents may not report income
accurately or validly. An accurate measurement of income requires a large
battery of questions, but often surveys have no room for an extensive mea-
surement of income. A second problem with income is that it may vary sub-
stantially, even in the short run, due to changes in household composition or
in the employment and remuneration of household members. The conse-
quence is that the current income level might be an inaccurate measure of
the long-term standard of living.

In order to overcome the above-mentioned problems, many mortality
studies have used proxy measures for material living standards. A wide
variety of indicators of income, living standards and poverty are available.
Exampies are;

1. Entitlement to social security or to health insurance, if that entitlement
"depends on people’s position in the labour market and their income
levels (e.g. Loeffel et af. 1990),

2. Socio-demographic variables that define people that are likely to live in a
special situation of deprivation, such as single mothers or people that
depend on social assistance benefits (e.g. Judge and Benzeval 1983);

3. Questions in surveys on specific financial problems or, more generally,
on the present or past experience of economic hardship (Stronks 1997);

4. Proxy measures of iong-term living standards, such as the possession of
durable consumer goods, car ownership, house ownership, or indicators
of the quality of housing (e.g. Marmot 1995, Fox and Goldblatt 1982,
Tzoumaka Bakoela ef al. 1989);

Naturally, proxy measures that are considered to be reasonably valid in one

situation may be invalid in other situations. In any case, one shouid be care-

ful to interpret associations with mortality as reflecting effects of low living
standards. For example, the often reported lower mortality among home-

owners (e.g. Filakti and Fox 1995) probably reflects not only the higher liv-

ing standards of homeowners but alsoc the differences between them and

tenants in educationai levels, the motivation to invest in the future (and
health), and selection for health in obtaining mortigages.

2.6 Measuring the association between mortality and
socio-economic status

Any measurement of socio-economic differences in mortality should start
with describing in detail how mortality probabilities or age-standardized mor-
tality rates differ between groups with different positions in the social stratifi-
cation system. This description may sometimes be sufficient, but more often
the researcher wants to calcuiate an index that expresses the magnitude of
mortality differences between advantaged and disadvantaged sections of the
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population. Such indices can be used for various purposes:

- to be able to provide a concrete, understandable answer for non-statisti-
cians to the question "How large are the socio-economic differences in
mortality in our country?"

- to facilfate comparisons, e.g. over lime, between countries, between
age-sex groups, between causes of death, or between intervention and
control populations.

A comparative perspective is also present in explanatory studies, which

usually consist of looking at the association between mortality and socio-

economic status in two situations: before and after control for a set of inter-
mediary variables such as smoking.

Many summary indices for the size of socio-economic differences in
mortality have been applied in the international literature. In this chapter, we
present a scheme that allows researchers to choose the summary index that
most fits with their research interests, conceplual crientations, data availabil-
ity and aspired level of technical sophistication. We first discuss the con-
siderations that are most important to the choice between the different sum-
mary indices (section 2.6.1), then present a coherent scheme of inequality
indices that corresponds to the different choices that can be made (section
2.6.2), and finally discuss a family of alternative inequality indices (section 2-
6.3).

2.6.1. Three basic considerations

1. Relative and/or absolute differences in morality

Socio-economic differences in mortality can be expressed in both relative
terms {e.g. mortality rate rafios) or absolute terms {(e.g. differences in mor-
tality rates or in life table functions). Most studies look at inequalities in rela-
tive terms because these are of higher analytical interest. Absolute differ-
ences, on the other hand, hetter express the importance of inequalities for
the total mortality burden of a population: a 10 percent higher mortality rate
of a large cause of death may be more important than a 50 percent higher
rate for a small cause of death. Since relative measures can easily be trans-
formed into absolufe measures, and vice versa, it is often worth the small
additional effort to look at both.

2. Indices of effect andfor indices of total impact

Most studies apply indices that compare specific socio-economic groups

such as manual versus non-manual classes, or those with secondary educa-

tion versus those without secondary education. In this way, they look at the

effect that a fixed change in socio-economic status has on mortality rates.
There are alternative measures that are not only sensitive to the effect of

socio-economic status on mortality, but in addition take into account the size
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of the socio-economic groups that are compared. These measures come up
with a measure of the fotal impact that socio-economic differences in morial-
ity have on the mortality level of the general population. For example, a
measure on the effect of income on mortality would calculate the difference
in mortality between two income levels, e.g. 1000 Euro versus 2000 Euro. A
measure of total impact, however, would combine this information with data
on the size of the lower income groups to produce an estimate of the impact
that the excess mortality of low income groups has on the mortality level of
the whole poputation. The larger the size of lower income groups, the higher
that measure of total impact will be.

Often the most informative would be to use the two types of indices in a
complementary way. in the study of trends in occupational class differences
in mortality, for example, it would enable the researcher to decompose
changes in the total size of morality differences related fo occupational
class (as measured by a total impact index) into changes in the size of mor-
tality differences between specific occupational classes {as measured by an
effect index} and changes in the population sizes of these occupational
class. This distinction between effect and total impact indices is also rel-
evant to the evaluation of health policy measures: the distribution of the
population over socio-economic groups is largely outside the realm of public
health policy, whereas the modifiable aspect is the effect of socio-economic
status on mortality (as measured by an effect index). Nevertheless, policy
makers can address some features of the socio-economic distribution (such
as income distribution or the educational level of disadvantaged groups) and
this sometimes favours the inclusion of measures on total impact.

3. Simple and/or sophisticated measurement techniques

Most studies on mortality differentials apply simple measures such as rate
ratios or rate differences. These indices have the advantage of easy calcu-
lation and straightforward interprefation. In addition, data problems are
sometimes so large that there is no justification for using highly sophistic-
ated summary measures,

The problem with these simple measures is, however, that they ignore
parts of the available information that might be available. For example, rate
ratio measures do not take info account the mortality rates of the socio-eco-
nomic groups that are in-between the highest and lowest groups. A more
complete assessment of mortality differences can be made with more soph-
isticated indices. They do this, however, at the expense of greater complex-
ity in calculation. In addition, some of these measures have a complex inter-
pretation and can easily lead to misunderstandings. Therefore, a good
research practice is often to start with using simple measures and then to
check the results obtained with simple measures against the results
obtained with more refined measures.
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Table 2.1 A framework of 12 indices for the magnitude of socio-economic differences
in mortality (absolute versions of indices are given in italic).
Degree of Indices of effect Indices of totat impact

sophistication

no inequalities
= everyone has
{mortality of}
high SES

no inequalities
= gveryone has
(mortality of}
average SES

Rate ratio of lowest
versus highest
group

Rate difference of
lowest versus
highest group

Simple

Regression-based
index of relative
effect

Sophisticated

Regression-based
index of absolule
effect

Population attributa-
ble risk (%}

Poptiation atfribu-
table risk
(absolute version)

Regression-based
poputation attributa-
ble risk (%)

Regression-based
population atlibuta-
ble risk

(absolute version)

Index of dissimilar-
ity (%)

index of dissimilar-
ity (absolute ver-
sion}

Regression-based
index of dissimilar-
ity (%)

Ragression-based
index of dissimifar-
ity (absolufe ver-
sion)

2.6.2. A framework of 12 types of summary indices

The three considerations presented in section 3.1 can be combined into
eight different classes of summary measures. Because, as will be shown
below, the measures of total impact can be further divided in two groups
based on their underlying assumptions, there are 12 types of summary
measures, each represented by a cell in Table 2.1. For each type, the tabie
mentions one example. The choice of examples is based on our desire to
iilustrate our framework with indices that have clear interrelationships.
Excluded is a family of indices that will be discussed in the next section.

Details on the calculation of the different summary indices are given
elsewhere {Kunst and Mackenbach 1994c, Mackenbach and Kunst 1997).
Their application is illustrated in section 2.7. Whereas the differences
between some indices seem subtle, section 2.7 shows that in practice they
can work out very differently!

We start with four measures of effect.

1. Mortality rate ratio of disadvantaged versus advantaged groups.
There are often many options for the choice of the groups to be compared.
This choice should be a compromise between two conflicting requirements.
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On the one hand, the two groups should not be so extreme that the sum-
mary measure ignores most of the population and that is becomes highly
sensitive to idiosyncrasies of the two groups that are compared. On the
other hand, the two groups should not be so broad that the summary
measure conceals the real extent of mortality differences in the population.
When occupational classes are to be compared, a good reference group is
often the 'service class’ and the |low classes to be compared fo this refer-
ence group may be the ‘'working cfass' or another lower class.

2. Mortality rate difference between disadvantaged and advantaged
groups. This is the absolute equivalent to the mortality rate ratio.

3. Regression-based index of relative effect. A drawback of indices 1
and 2 is that they only take into account mortality differences between the
two socio-economic groups that are compared and that they ignore all other
mortality differences (differences within the two groups and differences with
groups that are excluded from the comparison). For that reason, regression-
based indices have been developed that consider all socio-economic groups
separately and that assess how motality levels vary according to the posi-
tion of these groups in the social stratification system (Valkonen 1989). A
convenient way of doing this is to apply regression analysis in which a mor-
tality measure (the dependent variable) is related to the socio-economic
status of these groups (the independent variable). This requires socio-econ-
omic status be converted into some numerical measure, such as years of
education, average income or the score of occupations on a one-dimension-
al scale. This approach might also be applied ioc social class schemes if
each occupational class could be given a score along a single hierarchical
dimension. However, such a procedure would not do justice to the many
social class schemes that are constructed on the basis of several criteria
instead of one single hierarchical principle.

4. Regression-based index of absolute effect. Whereas relative effect
indices express the proportional mortalily increase with one unit decrease in
socio-economic status, absolute effect indices express the absolute mortality
difference associated with the same one unit decrease.

We continue with a number of measures of total impact, all related to the
population-attributable risk. The PAR has bheen applied in some siudies to
express the importance of socio-economic differences in mortality to the
overali level of mortality (Leon eof al. 1992, Mackenbach 1992, Yeracaris
1978).

5. Population-attributable risk (%). The PAR can be interpreted as the
proportional reduction in overail mortality levels that would occur in the hyp-
othetical case that each socio-economic group would have the death rates
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of the most advantaged group. It is calculated as the difference between the
overall mortality level and the mortality level of the reference socio-economic
group, e.g. the 'service class’ or the people who have completed post-sec-
ondary education. The PAR not only reflects the mortality levei of lower
socio-economic groups as compared with the reference group, but also their
population size: the larger the groups with high mortality levels, the larger
the potential reduction in the overall mortality levei.

6. Population-attributable risk (absolute version). Multiplying the PAR by
a measure of the mortality level of popuiation as a whole yields a measure
of the absolute reduction of the overall mortality level, or increase in overall
life expectancy, in the hypothetical case that each group would experience
the mortality level of the most advantaged group.

7. Regression-based population-attributable risk (%). The simple cal-
culation of the population-attributable risk is used at the price of ignoring the
association between socic-economic status and mortality among all socio-
economic groups below the reference group. A more sophisticated measure
could be used (but has not yet been applied) that takes into account the
associafion between socio-economic status and mortality across the entire
social hierarchy. As with regression-based effect indices, this sophisticated
version of the PAR can be caiculated by regression analysis. The first step
is to calculate the regression-based index of effect (index 3 or 4), and the
next step is to recalculate the PAR. This calculation is identical to that of the
simple PAR, except that the reference mortality level is not the observed
mortality level of the highest socio-economic group, but the predicted mor-
tality level of this group, or for some high value of socio-economic status,
e.g. 20 years of education. The corresponding interpretation is that this
index measures the proportional reduction in overall mortality level that
woulid occur in the hypothetical case that everyone experiences the mortality
level that, according to the regression model, corresponds to 20 years of
education or any other high value of socio-economic stafus.

8. Regression-based population-attributable risk (absolute version). An
ahsolute version of index 7 can be obtained by multiplying that index by a
measure of the mortality level of the population as a whole.

Finally, we describe four alternatfive measures of total impact, all related to
the Index of Dissimilarity. The ID has frequently been used to study mortality
differences by socio-economic stafus and other socio-demographic variables
(e.g. Koskinen 1988, Mackenbach 1993, Pappas ef al. 1993).

9. Index of Dissimifarity (%). The ID can be interpreted as follows: the
percentage of all deaths that has to be redistributed to obtain the same mor-
tality level for all socio-economic groups. The ID is larger if the groups with
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the highest or lowest mortality rates are larger. This usually implies that the
ID is larger if a larger part of the population is in the least or most advan-
taged socio-economic groups and relatively few people occupy intermediate
positions. In other words, the ID is larger if inequalities in socio-economic
variables themselves are large. The interpretation of the ID is subtly but
significantly different from that of the population-attributable risk: whereas
the 1D reflects the extent to which the population distribution approaches the
situation of the same socio-economic level for all, the population-attributable
risk reflects the extent to which the population distribution approaches the
sifuation of the same high socio-economic level for all. Section 2.7 shows
how these two indices can produce very distinct resulis and offer comple-
mentary perspectives on socio-economic differences in mortality.

10. Index of Dissimilarily (absolute version). Muitiplying the 1D by the
total mortality rate yields a measure of the total number of deaths (per 100
population) that has to be redistributed to obtain equality in mortality.

11. Regression-based index of dissimifarity (%). A drawback of the ID is
that is does not take into account whether the highest mortality levels are
found in the lower, the higher or intermediate socio-economic groups. A
more sophisticated measure could be used (but has not yet been applied)
that takes into account the association between socio-economic status and
mortality. Just as with the sophisticated indices discussed above, the soph-
isticated version of the 1D can be calculated on the basis of regression anal-
ysis. The first step is to calculate the regression-based index of effect (index
3 or 4), and the next step is to recalculate the ID. This calculation is ident-
ical to that of the simple ID, except that what is redistributed are not the
observed number of deaths, but the number of deaths that were predicted
with the regression model. The corresponding interpretation is that this index
measures the percentage of all deaths that has to be redisfributed to obtain
the same predicted mortality level for all socio-economic groups. This is
equivalent to a situation in which there is no systematic association between
socio-economic status and mortality.

12. Regression-based index of dissimilarity (absolute version). Multiply-
ing the regression-based ID by the total mortality rate yields a measure of
the total number of deaths {per 100 population) that has to be redistributed
to obtain the situation in which there is no systematic association between
socio-economic status and mortality.
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2.6.3. Another family of summary indices

Not discussed in the previous section is a family of summary indices that
have been advocated and applied by different authors: the quintile ratio
(Carr-Hill 1990), the relative index of inequality (Pamuk 1985 & 1988), the
concentration index (Wagstaff ef al. 1991), the pseudo-GINI coefficient
{Leclerc et al. 1990), and a regression-based index developed by Minder
{1991).

These measures have in common that they emphasize the relative
nature of a person’s position in the social stratification system. For example,
having completed lower secondary education formerly implied a high know-
ledge tevel as compared fo other people of the same generation, whereas it
now means a relatively low knowledge level. This implies, among others,
that older people with lower secondary education have had a relatively good
position in the labour market whereas young people with the same educa-
tional level have not. In a similar way, it has been argued that the decrease
in the proportion of men who work in unskilled manua! occupations implies a
decline in the relative position of those who are still working in these occu-
pations (Carr-Hill 1990).

In each of the five measures discussed in this section, the relative nature
of socio-economic status is consistently taken into account in the measure-
ment of a person’s socio-economic status. This socio-economic status is set
equal fo the proportion of the population that has a higher position in the
social hierarchy. For example, if the highest educational group comprises 10
percent of the popuiation, the relative position of its members would be
between 0 and 0.1, the average being 0.05. If the next highest educational
group comprises 20 percent of the population, the relative position of its
members would be between 0.1 and 0.3, the average being 0.2.

The application of this principle and the place of the resulting summary indi-
ces in our framework of 12 types of indices is illustrated below for a pair of
simple indices (numbers 13 and 14) and a pair of sophisticated indices
(humbers 15 and 16).

13. Morality rate ratio of the lowest quintile versus the highest quintile.
The groups o be compared are defined in a purely relative sense: as the 20
percent (or any other percentage below 50) of the population with the lowest
and highest socio-economic status respectively. The association with our
framework of 12 types of indices can be illustrated with the following
example. When applied to income, a large value of the quintile ratio implies
large mortality differences between people with relatively low income and
people with relatively high incomes. This large mortality difference can be
attributed to (1) a large effect of income on mortality and/or (2) a large
income gap befween those at the top and those at the bottom of the income
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hierarchy. Thus, the quintite ratio not only reflects the effect of income on
mortality but is also larger if inequalities in income themselves are larger.
This implies that in terms of our framework of summary indices, the quintile
ratio is a measure of total impact similar to the index of dissimitarity.

14. Mortality rafe difference of the lowest quintife versus the highest
quintile. The absolute equivalent fo the quintile rate ratio is the mortality rate
difference between the extreme quintile groups.

16. The Refative Index of Inequality (Rll). A drawback of the quintile
ratio and similar ratios is that they only take into account mortality differen-
ces between the groups that are compared and that they ignhore all other
mortality differences. This problem is avoided with the RIl, a regression-
based index which considers all socio-economic groups separately and
assesses how mortality levels changes systematically according to the
socio-economic status of these groups (Pamuk 1985 & 1988). That status is
measured in the way discussed above, that is, between 0 and 1 according
to the proportion of the population that occupies a higher paosition in the
social stratification system. On the basis of the regression coefficient, a
figure can be calculated with a fairly complex interpretation: the mortality
level that the regression model predicts for those in the least advantaged
position (with the position score of 1) as a ratio to the mortality level that is
predicted for those in the most advantaged position (with score G). In terms
of our scheme of summary indices (Table 2.1), the Rl is a measure of total
impact similar to the regression-based index of dissimilarity. For example,
when applied to income, this index does not only refiect the 'effect’ of
income on mortality, but also the size of income differences between people
at high and at low positions in the income hierarchy.

16. The Slope Index of Ineguality (SH). This absoiute version of the Ril
expresses the magnitude of mortality differences along the social hierarchy
in terms of the predicted mortality difference between the low and the high
end of the hierarchy.

The Ril and Sll can be applied whenever the available socio-economic
classification is strictly hierarchical. This is a very convenient property with
classifications of people in educational ievels or income groups. Most social
class schemes, on the other hand, cannot be assumed to be hierarchicai.
Even if one is willing to assume that, for example, the class of lower non-
manual employees has on the average a higher position than the class of
skilled labourers, there is so much status overlap between individual workers
of both classes that this invalidates the application of the 0-1 ranking pro-
cedure that underlies the RH and SlI.
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Mathematically nearly equivalent to the RIl is the Concentration Index, which
has been advocated by Wagstaff and Van Doorslaer (1991 & 1994). The
main difference is that the Rl is calculated on the basis of regression analy-
sis, whereas the concentralion index is based on the concentration curve,
This curve has some similarities to the (pseudo-) Loreniz curve, which is
widely used in income inequalities research {Kakwani 1980). The choice
between the RIl or the Concentration Index is in practice largely determined
by the familiarity of the researcher with either regression analysis or the
Lorentz curve and derived curves. To epidemiologists, who have regression
analysis in their standard analytical repericire, the RIl is most convenient fo
use. The Rl can be used in combination with different types of regression
analyses, including logistic regression (Kunst et al 1995) and, what is most
commoan in mortality analyses, Poisson regression (see chapters 3 and 4).

The index developed by Minder (1991) and the pseudo-Gini coefficient
(Leclerc ef al. 1990) are similar to, respectively, the RIl and the concentra-
tion index. Their particular feature is that socio-economic groups are ranked
along the 0-1 scale not according to their socio-economic status, but accord-
ing to their mortality level. The rationale of such a way of ranking groups is
not clear, and it anyhow creates circularity in the whole measurement pro-
cedure: first the mortality level of socio-economic groups is used to deter-
mine their position along a hierarchical scale, and then this position is used
to predict mortality levels. Perhaps because of their ambiguous nature,
these indices have not been applied after since their introduction.

2.6.4. Recommendations

Table 2.2 presents the 'relative’ versions of the summary indices that we
would recommend for consideration by researchers who want o measure
the magnitude of socio-economic differences in mortality by means of one or
more summary indices. The choice between the different indices should
depend on the three basic considerations that are discussed in the previous
sections and tha! will be lllustrated in section 2.7.

Important is to note that the choice for a specific summary index also
depends, of course, on the possibility to apply that index {o the available
data. Especially when comparisons are made between pericds or across
countries, the available data often impede the application of some or most
summary indices. Therefore, Table 2.2 summarizes for each inequality index
the requirements that it makes to data in comparative research.

Most demanding to the data is the regression-based index of dissimitar-
ity, which as a general rule cannot be applied in comparative research. For
that reason, we did not recommend this index in other publications. Instead,
we suggested the use of the closely related Relative Index of Inequality
(Kunst and Mackenbach 1994a, Mackenbach and Kunst 1997).
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Table 2.2 Overview of suggested summary indices for the magnitude of socio-econ-
omic differences in mortality,

Summary index Requirements to socic-economic data in com-
parisons over lime or place

Ratio of two contrasting groups - the two contrasting groups are identical for
each pericd or area

Regression-based index of effect - the same numerical measure of SES is used
for each period or area

Population-attributable risk (PAR} - the high reference group is identical for each
period or area

Regression-based PAR - the same numerical measure of SES is used
for each period or area

Index of dissimilarity (ID) - the socio-economic classification is identical for
each period or area ™

Regression-based ID - the same numerical measure of SES is used

for each period or area;
- the socio-economic classification is identical for
each period or area 1

Ratio of two percentile groups - the two percentile groups (deciles, quintiles,
etc) are identical for each period or area

Reilative index of inequality - the socio-economic classification is or concen-
tration index strictly hierarchical for each period
or area

[a] More specifically, a comparison using the (regression-based)} 1D is biased if in one
period or area a distinction is made belween groups with lower and higher-than-
average morality rates whereas these groups are combined in the other period or
area,

2.7 An illustration: trends in mortality differences in Fin-
land in 1971-1990

Time trends are of central concern to the study of socio-economic differen-
ces in mortality. The suggestion of the Bilack Report (Townsend ef al.
1988a) that mortality differences by occupational class increased in England
& Wales during the post-war period generated wide interest among
researchers and policy makers, engendered a hot debate on various mea-
surement issues, and resulted in the introduction of several of the inequality
indices discussed above (Carr-Hill 1990).

The purpose of this chapter is to illustrate with data from Finland how
trends in mortality differences can be assessed. Finland has one of the best
sources of data on mortality by socio-economic status in the world. Data
from the national mortality registry can be retrospectively linked to the socio-
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economic characteristics of the deceased as registered at the last population
census. The linkage started with the 1971 census, following up for mortality
in subsequent years, and has been repeated with the censuses of 1975,
1980 and 1985. Finland was the first country for which individuai-level data
on trends in mortality differences during both the 1970s and the 1980s were
reported.

All data used in this section come from detailed reports of Valkonen ef
al. (1990b & 1993). Mortality data are presented by both occupational class
and educational level. Both socio-economic indicators are included in this
exampie because of their complementary nature, and because this gives us
the opportunity to illustrate the different ways in which mortality by occupa-
tional class and mortality by educational level should be analyzed.

2.7.1. Occupation

Table 2.3 presents basic data on the situation in 1971 and 1990 respective-
ly. Four occupational classes are distinguished (except for a small groups of
other occupations): upper white-collar employees, lower white-collar
employees, manual workers and farmers. Such broad groups had to be
formed in order to achieve comparability over time. Men that were economi-
cally inactive at the time of the last census were c¢lassified according to the
occupation reported at a previous census. Housewives and other family
members in home were classified according to the occupation of the head of
household.

Table 2.3 Distribution (%) of the Finnish population aged 35-64 years according to
occupational class.

Occupational class Men Women

1971 1990 1971 1930
Upper white collar 8 16 6 12
Lower white collar 13 17 23 41
Manuat workers 50 48 40 33
Farmers 22 9 22 7
Total

(including other occupations) 100 100 100 100
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Figure 2.2  The probability of dying between the 35™ and 65" birthday. Finnish men
and women, according to occupational class, 1971-1990.
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Figure 2.2 shows ftrends in mortality according fo occupational class
between 1971 and 1990. The mortality level is expressed as the probability
of dying between the ages of 35 and 64 years.

Between 1971 and 1990, the probability of dying declined among men
and women in all occupational classes., The constant distance between the
lines for manual workers and upper white-collar employees suggest that the
absolute mortality difference between advantaged and disadvantaged occu-
pational classes has not substantially changed. Since the overall probabil-
ittes have strongly declined, the constant differences in absolute terms imply
widening differences in relative terms. The situation of the farmers’ wives
has deteriorated in both absolute and relative terms.
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Table 2.4 Summary measures on the magnitude of mortality differences by occupa-
tional class among Finnish men and women aged 35-64 years,

Summary measure Men Women
1971-75 1986-90 1971-75 1986-90

Ratio of probabilities of 1.58 1.88 1.34 1.41
dying ™
Difference between prob- 13.2 13.3 3.6 3.3
abilities of dying (%)™
Population Attribu- 30.0 38.0 19.5 20.4
table Risk (PAR; %) ™
PAR x overall probability 9.8 9.5 2.6 2.1
of dying (%)
Index of Dissimilarity 7.5 11.7 4.9 7.4
(ID;%)
1D x overall probability 2.5 2.9 0.7 0.8
of dying (%)

[a) Manual workers versus upper white-collar employees

[b] Upper white-collar employees as reference category

Table 2.4 shows that the ratio of the probability of dying among manual
workers as compared to upper white-collar employees increased, both
among men and women. The absolutes difference remained more or less
the same among men and decreased among women,

The population-attributable risk (PAR; %) increased too. Thus, despite
the declining proportion of Finns befonging io the class of manual workers,
an increase occurred in the extent to which the overall probability of dying
could be reduced by lowering the mortality rate of the whole population to
that of upper white-collar employees. This increase in the total impact of
socio-economic differences in moriality only occurred in relative terms; the
absolute version of the PAR became smaller.

Finally, the index of dissimilarity (ID; %) increased substantially. Even
the absolute version of this index increased for both men and women. This
increase can be explained by increasing social class differentiation within
the population. As shown in Table 2.3, in 1971 many men and women were
manual workers and few were in the highest occupational class, whereas by
1980 the spread over occupational classes was much more even. This
implied an increase in the proportion of men and women in jobs with higher
status (thus leading to the only modest increase of the PAR) but also
implied an increase in the variation within the population in occupational
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status (thus contributing to the large increase in the ID). This shift of the
population towards higher occupational classes is thus valued differently by
the PAR and by the ID. The PAR reflects the fact that, because of this shift,
more people enjoy the favourable mortality level of the higher occupational
class, whereas the 1D reflects the fact that the social class distribution has
become less homogeneous.

Of course, both indices are simple thought experiments. Using them to
measure the magnitude of occupational class differences in mortality does
not require the user to believe that these experiments can ever be carried
out in real life.

Similar to many other social class schemes, the classification in Finland
is not hierarchical. Upper white-collar employees are higher in the social
hierarchy than lower white-collar employees, but the latter are not necessar-
ily more advantaged than manual workers. The relative position of farmers is
even more difficult to determine. This precludes the use of the RIl. For simi-
lar reasons, other regression-based summary indices are difficult to apply to
this social class scheme.

2.7.2. Education

Table 2.5 presents basic data on the situation in 1971 and 1990 respective-
fy. Three educational levels are distinguished: completed no or only elemen-
fary education, completed secondary education, and completed post-secon-
dary education. The population distribution over these three levels is very
uneven, especially in 1971, due to the fact in the population censuses no
further distinction was made among the many people who did not complete
secondary education.

Table 2.5 Distribution (%) of the Finnish population aged 35-64 years according to
level of education.

Educationat level Men Women
1971 1980 1971 1980
Elementary 78 50 81 52
Secondary 16 38 14 37
Post-secondary 6 12 5 11

Total 100 100 100 100
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Figure 2.2  The probability of dying between the 35" and 85" birthday. Finnish men
and women, according to educational fevel, 1971-1990.
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Figure 2.3 shows trends in mortality according to educational level between
1971 and 1990. The probability of dying declined steadily among men and
women of all educational levels. The constant distance between the lines for
the highest and lowest educational levels suggests that the absolute mortal-
ity difference has not substantially changed. Since the overall probabilities
have strongly declined, the constant differences in absolute terms imply
widening differences in relative terms. Among women, the mortality differ-
ence between secondary and post-secondary education has increased in
both abselute and relative terms.

1991
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Table 2.6 confirms the impression from Figure 2.3: the ratio of the prob-
ability of dying at the lowest level as compared to the highest level
increased, whereas the absolutes difference remained more or less the
same among both men and women.

The PAR increased moderately. Thus, despite the decreasing proportion
of Finns with lower education, an increase occurred in the extent to which
the overall probability of dying would be reduced when the mortality rate of
people with low education would become equal to the rate of people with
post-secondary education. This increase in the total impact of socio-econ-
omic differences in mortality only occurred in relative terms; the absolute
version of the PAR became slightly smaller.

The ID increased substantially. Even the absolute version of this index
increased for both men and women. This increase canh be explained by an
increase in the educational inequality within the Finnish population. As
shown in Table 2.5, the share of the population having only basic education
declined (thus leading to the only modest increase of the PAR) but the dis-
tribution of the population over educational leveis became less homogene-
ous (thus contributing to the large increase in the ID).

Table 2.6 Summary measures on the magnitude of mortality differences by educa-
tional {evel among Finnish men and women aged 35-64 years.

Summary measure Men Women
1971-75 1986-90 1971-75 1986-90

Rafio of prohabilities of 1.59 1.91 1.34 1.49

dying [4]

Difference belween prob- 12.8 13.2 3.6 3.6

abilities of dying (%)™

Population Attribu- 34.0 416 23.0 26.6

table Risk (PAR; %)™

PAR x overall probability 11.1 16.4 3.1 2.7

of dying {per 100 people)

Index of Dissimilarity 4.4 8.1 3.4 6.3

(ID; %} '

ID x overall probability 1.4 2.0 0.4 0.6

of dying (per 100 people)

{a] Elementary versus post-secondary education
ib] Post-secondary educalion as reference category
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There seems to be litlle need for applying more sophisticated summary indi-
ces, since the basic paltern presented in Figure 2.3 is fairly clear and the
simple summary indices of Table 2.6 seem to be able to adequately repre-
sent this pattern. It is therefore mainly for illustrative purposes that we pres-
ent estimates from sophisticated measures,

To calculate these regression-based measures, the educational levels
had to be converted into some numerical measure. We use here the mini-
mum number of years of schooling needed to achieve these educational
levels (estimated to be 8, 11 and 15.5 years, respectively). Figure 2.4 pres-
ents the associations between mortality probabilities {(on a logarithmic scale)
and the estimated numbers of years of education. These associations were
modelled by ordinary least-squares regression analysis, with the logarithmic-
ally transformed mortality probabilities as the dependent variabie.

Figure 2.4  The probabilily of dying between the 35" and 65" birthday. Finnish men
and women, according to number of years of education, 1971-1975 and

1986-1990.
100—

1 -

: Men 1971-75

. Men 1986-90
;(O\\ B - [
: Women 1971-75
= 4 —a—
Q
el Women 1986-90
O
& b
=
M
el
e
& ]

10l T T
8 10 14 18

Years of education



56 Chapter 2

Table 2.7 Regression-based summary measures on differences in mortality by educa-
tional level among Finnish men and women aged 35-64 years,

Summary measure: Men Women
1971-75 1986-90 1971-75 1986-20

Regression-based 1.083 1.087 1.042 1.054

index of relative effect®

Regression-based 1.56 1.58 0.46 0.45

index of absolute effect™

Regression-based estimate 32.9 387 24.7 26.4

of PAR (%)

Regression-based PAR x 10.8 8.6 3.3 2.7

overall probability of dying
{per 100 people)

Regression-based estimate 5.0 10.1 26 6.4
of ID (%)
Regression-based 1D x 1.6 2.5 0.3 0.6

overall probabilily of dying
(per 100 people)

[a] Probability ratio for one year less edtcation
[b] Predicted difference hetween those with 10 and 11 years of education in probabil-

ity of dying {per 100 people}
fcl 16.5 years as reference value

The regression coefficients were translated into the regression-based index
of relative effect that is presented in Table 2.7. This index is 1.063 for men
in the period 1971-75, which implies that one year of education less
increased the mortality prohability by 6.3%. The estimate for men in 1986-
1990 is 8.7%, which implies an about 40 percent increase during the study
period. This is virtually the same magnitude of increase as was observed
with the simple probability ratios. Also for women, the regression-based
index of relative effect confirms the trend towards larger mortality differences
that was observed with rate ratios.

The regression-based versions of the PAR and the ID yield estimates
that are close to the estimates with the simple versions of these indices. The
largest discrepancy concerns women in 1971-75, for which the simple D
yields a larger value than the regression-based ID. The explanation for the
larger value of the simple ID is that the association between educational
level and mortality was irregular in 1971-75 (see Figure 2.4) so that the
simple 1D includes some mortality variation that is not systematically related
to educational level.
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2.7.3 Discussion

There is something odd with our analysis of the Finnish material: the
number of basic figures on mortality and population size is exceeded by the
number of indices that are supposed to summarize these basic figures! We
should stress, however, that the purpose of this analysis was to iliustrate alf
possible summary indices. The first message from this example is, then,
that in specific studies one should make a choice between the various poss-
ible indices and, to this end, one should make explicit one’s position with
respect to the different perspectives that are embodied in the different indi-
ces.

The most often used summary indices are ratio measures. Application of
these measures in trend studies from other countries suggest that widening
mortality differences between- specific socio-economic groups is a
generalised phenomenon in industrialised countries (e.g. Dahl and Kjaers-
gaard 1993b, Desplanques 1984, Goldblatt 1989, Harding 1995, Marmot
and McDowall 1986, Pappas et al. 1993, Pearce ef al. 1991). The increasing
disparijties in mortality between specific groups is in itself sufficiently dis-
quieting to bring it to the attention of heaith-policy makers, and to try to
explain it by in-depth studies on irends in specific causes of death, risk fac-
tors for disease such as drinking and smoking, and more distal socio-econ-
omic or socio-cuitural factors.

But this is not the only message arising from the Finnish data, Other
inequalily indices embody supplementary perspectives, most of which give a
less gloomy picture.

Measures of absolute effect show constant instead of widening mortality
differences between socio-economic groups. They show that the increasing
relative mortality differences are compensated for by a decrease in overall
mortality levels, with the neit result that the absolufe mortality excess of
lower socio-economic groups is nof larger in 1990 than it was in 1971,
Although this is perhaps a less interesting fact from an analytical point of
view, it is highly relevant for public heaith and for the people themselves,
since it is the absolute chance of dying or surviving that counts for the
people.

Another trend which has tended to mitigate the effect of widening mor-
tality disparities between socio-economic groups is the decrease in number
of people which are living in the least advantaged groups. Behind this {rend
are fundamental changes that occur in modern societies, namely the shift in
the economy from the goods production {manual work) to the service indus-
try (non-manuai work), and the steady cohort-wise increase in educational
levels. Although these changes may be viewed as outside the reaim of pub-
lic health policy, they are sensitive to socio-economic policies in general.
Because ever less people experience the high chances of dying of the least
advantaged groups, the total impact of socio-economic differences in mortal-
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ity on the overall mortality level of Finland has not increased that much, and
even decreased in an absolute sense,

However, this development has a counter-side that is expressed in the
index of dissimilarity. The steady decline in the number of people living in
disadvantaged groups also implies that in some sense socio-economic in-
equalities have increased. whereas the high chances of dying were previ-
ously shared by the large majority of the people, now these chances are
confined to a minority of low educated people or those who are (economi-
cally dependent on) manual workers. Indeed, if one would insist on a sem-
antically precise interpretation of the term 'inequalities’, one would stick to
the latter perspective and state that 'inequalities’ in mortality have increased
over time,

It is a matter of subjective judgement how to look at changes in the
socio-economic composition of the population. Frequently, these is no clear
preference for either of the two perspectives presented above, and the pres-
entation of both perspectives provides interesting material for discussion
among researchers and policy makers.









Chapter three

Mortality and occupational class
in 7 western European countries

3.1 Summary

Previous cross-national comparisons on the size of mortality differences by
occupational class relied on summary indices with one or more drawbacks.
This study re-assesses the international pattern of mortality differences by
using a sophisticated summary index.

Data on mortality by occupational class were obfained from longitudinal
studies from seven countries. The data referred to men 35-64 years. Follow-
up periods were between about 1970 and 1981. The size of mortality differ-
ences by occupafional class was measured by a modification of the Relafive
Index of Inequality.

Application of this index demonstrated considerable cross-national vari-
ations in the magnitude of mortality differences associated with occupational
class. The smallest differences were observed in Norway, DPenmark and
Sweden, with slightly larger mortality differences in England & Wales. The
largest mortality differences were observed in Finland and, especially,
France. Mortality differences by occupationali class in a Dutch city,
Rotterdam, were as small as in Danish and Swedish cities, and smaller than
in Finnish and French cities. Resuits of sensitivity analyses suggested that
this international pattern can probably fo only a small extent be attributed to
differences between countries with respect to the measurement of occupa-
tional class.

The resuits of most previous international comparisons fit in the general
paltern observed here. This simuitaneous comparison of several countries
shows that the frequently cited difference between Sweden and Engiand &
Wales is small from a wider international perspective.

3.2 Introduction

During the 1980s, various authors have addressed the question whether
socio-economic differences mortality in their own country are small or large
as compared to other countries (Kagamimori ef al. 1983, Lecierc et al. 1984
and 1990, Lynge et al. 1989, Minder 1991, Neumann and Liedermann 1981,
Vageré and Lundberg 1989, Valkonen 1987 & 1989). Unfortunately, as Wag-
staff ef al. (1991) argued, these comparisons relied on inequality indices
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with one or more drawbacks. Some comparative studies relied on inequality
indices which consist of a ratio of the mortality rates of two contrasting occu-
pational classes, e.g., unskilled iabourers and professionals (e.g. Kagami-
mori et al. 1983, Leclerc ef al. 1984, Vager6 and Lundberg 1989). Their
drawback is that all other occupational classes are excluded from the calcu-
lation of the index. This drawback is overcome in studies which rely on
ratios that compare two broad groups which fogether cover (almost) the
entire population, e.g., manual and non-manual classes (e.g. Vagerd and
Lundberg 1989, Valkonen 1987). This index, however, fails to take into
account the relationship between occupational status and mortality within
these broad groups.

A few international comparisons attempted to overcome these drawbacks
by using indices that consider all occupational classes separately (Leclerc of
al. 1990, Minder 1991). These indices have in common that they measure
all mortality differences between occupational classes. However, it might be
more informative fo measure only the mortality differences that are system-
atically related to the ordering of occupations from high to low status, and
thus to take into account whether mortality is positively, inversely or not
systematically related to occupational status.

it has been suggested that the choice of the inequality measure couid be
crucial to the assessment of international variation in the magnitude of mor-
tality differences (Wagstaff ef al. 1991). For example, Leclerc et al. (1980),
who applied a measure on the size of all mortality differences between
occupational classes (the pseudo-Lorentz curve), found larger differences
for Fintand than for Engiand & Wales. Wagstaff ef al. (1991), however, who
applied a measure on the size of mortality differences that were systemati-
cally related {o the status of occupational classes (the concentration index),
found that mortality differences in Finland were smalfer than in England &
Wales.

The purpose of this chapter is to re-assess international variation in mor-
tality differences associated with occupational status. We wilt apply the Rela-
live Index of Inequality (RIl), which has been developed by Pamuk (1985 &
1988) in her analyses of time trends in class differences in mortality in Eng-
fand & Wales. This index does not suffer from the drawbacks mentioned
above {(Wagsiaff ef al 1991) yet it has not been applied before in interna-
tional comparisons.

3.3 Material and methods

Material
Data were obtained on the number of deaths and the number of person-
years at risk by age group and occupational class. Two data sefs were cre-
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ated, one referring to national populations and the other to large cities. The
latter data set was created in order to be able to include data for the Nether-
lands, where a study was carried out in Rotterdam (Appels ef al. 1990).
Table 3.1 presents the selected studies and some of their characteristics.
The Rotterdam study consists of a mortaiity follow-up to an epidemiological
survey of a sample of 3365 men. Ali other studies consist of a mortality
follow-up of national popuiation censuses by linkage of census records to
the death registry.

These studies were selected because they met the following criteria: (1)
the study design was longitudinal, (2) the study population consisted of (a
representative sample of) all men approximately 35-64 years old, (3) the
start of follow-up was in the early 1970s, (4) the length of follow-up was 10
years. For various countries, unpublished tabular data were obtained in
order fo be able to meet these criteria. The follow-up period in the French
study was 5 instead of 10 years (Desplanques 1984).

Tabfe 3.1 QOverview of sources of data.

Country or city Reference, dala Follow-up Age groups in avail-
source period able data ™

Rotterdam Appels el af (1990} 19721982 45-49, 50-54, 55-59

Denmark Andersen (1985) 1970-1980 35-39, 40-44, .. 60-64

Copenhagen Andersen {1985)  1970-1980 3564

Norway Kristofersen (1986) 1970-1980 35-39, 40-44, .. 60-64

Sweden Végero and Norell  1971-1980 35-39, 40-44, ., 60-64
(1989)

Stockholm, Gothen- Vagers and Norell  1971-1980 35-39, 40-44, .. 60-64

burg, Malmé (1988}

Finland Valkonen ef al 1870-1980 35-39, 40-44, ., 60-64
{1990b)

Helsinki Valkonen ef al 1970-1980 35-39, 40-44, .. 60-64
{1990b)

England & Wales Fox and Goldbiatt  1971-1681 36-39, 40-44, .. 60-64
(1982)

France Desplanques {1984} 1975-1980 35-44, 45-54, 55-64

French cities * Desplanques (1984) 1975-1880 3064 W

fal If publications are given in italic data were obtained from unpublished tables.

Otherwise data were extracted from publications.
(b} Age at beginning of follow-up, except for France, where data refer to age at death.
[e] All cities with more than 200 000 inhabilants except Paris.
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As will be explained in the next section, application of the Rl requires that
occupations are classified hierarchically, i.e., from high to low socio-
economic status. The preferred occupational classification comprised the
following occupational classes: (a) non-manual classes, upper level, (b) non-
manual classes, lower level, (c) skilled manual workers, and (d} unskilied
manual workers. On the premise that manual occupations have a lower
status than non-manual occupations (this premise will de discussed at the
end of this article) this classification can be considered to be hierarchical.

The available data had to rely on the occupational classifications that
were used in the respective countries. These classifications are presented in
Table 3.2. Differences can be noted with respect to three points.

1. Distinclions between high and low ievel non-manual classes, and
between skilled and unskilled manual classes. These distinctions commonly
take into consideration the educational requirements, supervisory power and
prestige of occupations. The available occupational classifications differ,
however, with respect to both the extent to which these characteristics are
explicitty applied, and the relative weight given to each characteristic. For
exampie, whereas most socio-economic classifications give much weight to
educational requirements and supervisory power, the British Registrar Gen-
eral's social class scheme is to large extent a classification of occupations
according to their general standing in society (OPCS 1980). An additional
difference between countries refers to the number of manual and non-man-
ual classes that are distinguished, and the population sizes of these classes.
Whereas detailed distinctions could be made for France and England &
Wales, the Swedish data only permitted the distinction between manual
workers, high-level non-manual classes and intermediate/low-level non-man-
ual classes.

2. Treatment of self-employed men. In England & Wales, self-employed
men are assigned to manual or non-manuai classes on the basis of the
prestige of their occupation. In other counfries, however, self-employed
other than professionals are classified in separate categories (farmers and
other self-employed). The problem with these categories is that they are
highly heterogenous with respect to socio-economic stafus and therefore do
not neatly fit in a hierarchical order of occupational classes (Erikson and
Goldthorpe 1992a, Ganzeboom ef al. 1989, Treiman 1977).

3. Treatment of economically inactive men. In the Finnish data, most
inactive men could be assigned to an occupational class on the basis of
their last occupation. In other countries, however, (a part of) inactive men
are classified in separate categories. Unfortunately, the exclusion of inactive
men results in an appreciable underestimation of the magnitude of socio-
economic differences in morality (Dahl and Kjaersgaard 1993a, Goldbiatt
1989, Valkonen and Martikainen 1997).

Below we will evaluate the effects that ithese data probfems could have
on comparisons between countries.
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Table 3.2 Distribution of study populations over occupational classes.

Country or Occupational groups Share (%) in the tofal
cily fa] [b] study population [¢]

—_
o
W

Rotterdam Professionals and upper-level empioyees
Employees, intermediate level
Employees, lower level
Self employed men
Labourers, {semi-)skilled
Labourers, unskilled
Information missing

Denmark Self employed men, level | to i 1%
Employees, level | to IV ¥
Farmers and fishermen
Self employed men, level 1
Labourers, skilled )
Labourers, semi- and unskilfed
Family workers and inactive men

Norway Employees, upper and intermediate level
Employees, lower level
Farmers and fishermen
Self employed men
Labourers, skilled
Labourers, semi- and unskilled
inactive men

Sweden Professionals and upper-level employees
Other employees, technicians
Farmers
Self employed men
Labourers
Inaciive men

Finland Employees, upper level
Empioyees, lower fevel
Self-employed men ¥

Farmers

Labourers, skilled

Labourers, semi- and unskilled

Information missing

England & Professionals (class |)

Wales Employers and employees ()
Employees, lower level (il ?
Skilled labourers, foremen (HiM
Semi-skilled labourers, personal service and
agricultural workers (IV
Unskilled labourers
Information missing, Armed forces, permanent- 4.1
ly sick

France Cadres supérieurs et professions libérales
Instituteurs, techniciens, cadres moyens
Employés
Agriculteurs
Artisans et petis commergants
Contremaitres
Ouvries qualifiés
Ouvriers spécialisés
Salariés agricoles
Manosuvres
Other active men ®@

Inactive men 1
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Noles fo Table 3.2:

{a} Data for cities from France and Scapdinavian countries are based on
the same occupational classification as the national data.

[b]  Occupational groups given in italic are exciuded from analysis.
Occupational groups are presented in the order from high fo iow
status. The same order was assumed when calculating the inequality
index (see section 3.3).

[c]  Numbers at the beginning of follow-up. In the left column: as % of all
subjects included in the analysis; in the right column: as % of alf sub-
jects.

[d]  In the analysis a further distinction was made by level.

[e] Self employed men in Finland include professionals.

(f] Instituteurs = fteachers. Contremaitres = foreman. Manoeuvres=
unskilled manual workers,

[g] Employers in commerce, service workers, armed forces, clergy, art-
ists. They were excluded because no detailed mortality data were
available.

Methods
The RIl is based on regression analysis. The application of regression ana-
lysis requires that the socio-economic status (SES) of occupational classes
is quantified. This SES is quantified by conceptualising it as the relative pos-
ition of occupational classes on the occupational hierarchy. More specific-
ally, SES is equated to the proportion of men with a higher position on this
hierarchy. For example, if the highest occupational group comprises 10 per-
cent of the population, this proportion is on the average 0.05. If the next
highest group also comprises 10 percent of the population, its proportion is
on the average 0.15.

We related the SES measure to mortalily by means of Poisson
regression. The regression equation is

log(Dy) = log(P,) + a, + R*SES,

where D is the observed number of deaths, P is the number of person-years
at risk, and SES is the 0-1 variable on socio-economic status. The sub-
scripts i and j denote age group and occupational group. « and R are the
regression coefficients.

The formula exp® vields the inequality index used in this study, the RII. It
represents the mortality level that the regression model predicts for those
with the lowest occupational status (with the SES score of 1) as a ratio to
the mortality level that is predicted for those with the highest occupational
status (with score 0).
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3.4 Results

Inequality in mortality at national level: basic estimates

Figure 3.1 shows the reiationship between mortality and occupational status
for each country. Occupational classes are ranked between 0 and 1 accord-
ing to the procedure outlined in section 3.3. In countries where self-
employed men are assigned to a separate category, they were excluded
from the figure.

Figure 3.1  Mortality level by occupafional class in six countries. Cccupational classes
are ranked between 0 (the upper end of social hierarchy) and 1 (the lower
end) on the basis of their cumulative population size.
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In general, low status (i.e. a high score on the X axis} is associated with
a substantial mortality excess. Often, the increase in mortality with increas-
ing status is not linear. Most inconsistencies could have resulted from
chance fluctuations in numbers of death of small occupational classes. A
consistently ocecurring non-linearity is that the death rates of skilled manual
workers are nearly as low as or even lower than those of lower-level
employees.

In France and Finland, low socic-economic status is associated with a
relatively large mortality excess. Smaller mortality differences are observed
for England & Wales; the large mortality deviations of the two outermost
classes (occupational classes | and V) are related to the small population
sizes and, correspondingly, exireme socio-economic status of these classes.
Socio-economic differences in mortality in Denmark, Norway and Sweden
are small and principally consist of lower mortality rates of employees at the
upper and intermediate level.
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Corresponding estimates on the basis of the RIl are presented in Table
3.3, column 1. The smallest inequality estimates are observed for Norway
and Denmark. Compared {o Norway, larger mortality differences are
observed for Sweden (about 1.5 times as large), England & Wales (2 times),
Fintand (5 times) and France (8 times).

Table 3.3 The magnitude of morality differences by occupational class: the Relative
Index of inequalily (Ri}). Three variants (see lext). Men circa 35-64 years at
start of follow-up,

Country Basic estimate Manual versus Including
non-manual self-employed
RH 95% Ci RIl 95% Cl Rit 95% Cli
Finland 1.95 (1.90-2.01} 1.96 (1.90-2.03) 1.80 (1.76 - 1.84)
Sweden 1.29 ({1.26 - 1.32} 1.30 (1.27 - 1.34) 1.27  (1.24 - 1.30}
Norway 1.18 (114 -1.22) .21 (1.16 - 1.25) 1.20 (1.16 - 1.23)
Denmark 1.23 (1.19-1.26) 1.25 (1.22 - 1.29) 1.25 (1.22 - 1.28)
England & Wales 1.40 (1.31-1.51) 136 (1.25 - 1.48) no data
France 2.66 (2.45-2.88) 214 (1.96 - 2.34) 229 (2.13-246)

Inequality in mortalily at national fevel: sensilivity analyses

A number of evaluations was made of the sensitivity of (international vari-
ation in) the inequality estimates to the three data problems discussed in
section 3.3.

1. Distinctions between high and low level non-manual classes, and
between skilled and unskilled manual classes. Countries were found to differ
with respect to the criteria and the level of detail used in these distinctions.
In order to remove this international variation, inequality estimates were
made on the basis of a simple classification which could be applied to ail
countries: all manual classes versus all non-manual classes. Results are
given in Table 3.3, column 2, The new Rl values are close to the estimates
of column 1. As a consedquence, also the international paitern is nearly iden-
tical.

The exception is France, where the RIl decreases by about 25 percent if
no distinction is made within the manual classes and within the non-manuai
classes. This can be understood from Figure 3.1, which shows that monrtality
differences in France were especially large between manual classes, and
between non-manual classes. Not taking into account these differences
results in a smaller inequality estimate for France. Even that estimate, how-
ever, is almost 6 times larger than the corresponding estimate for Norway.
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2. Treatment of self-employed men. Whenever farmers and other self-
employed men are assigned to separate categories, they do not neatly fit
into an hierarchical order and had therefore to be excluded from analysis.
They could tentatively be included, however, since on the average, they
have a status in-between that of manuai and non-manual classes (Erikson
and Goldthorpe 1992a, Ganzeboom et al 1989, Treiman 1977). The corre-
sponding inequality estimates are presented in Table 3.3, column 3. The
new inequality estimates are close to the estimates of column 1, except that
the French estimates decreased by approximately 25 percent.

3. Treatment of economicaily inactive men. Inacfive men had to be
excluded from most countries except Finland. Their exclusion causes an
underestimation of the size of socio-economic differences in mortality (Dahl
and Kjaersgaard 1993a, Goldblatt 1989, Valkonen and Martikainen 1997).
An evaluation of the potential effect on the RIl is given in Table 3.4, This
table deals with the question whether differential {reatment of inactive men
could explain the fact that simailer socio-economic differences in mortality
were observed for England & Wales (where inactive men are excluded) than
for Finland (where they are included). Including the unempioyed and retired
to the data for England & Wales raises inequality estimates from 1.40 to
1.48 (column 1). The new inequality estimate for England & Wales is still
substantially smaller than the Finnish estimate,

Table 3.4 Evaluation of the effect of including economically inactive men on the com-
parison between England & Wales and Finland. Men circa 35-64 years at
start of follow-up.

Country All 10 years of First 5 years of Last 5 years of
follow-up follow-up follow-up
Rl 95% Ci Rl 95% ClI Rit 95% CI
England & Wales
- excluding all 1.40 (1.31-1.51) 1.24 (1.11-1.39) 1.58 (1.44 - 1.72)
inactive men

- excluding only 1.48 (1.39 - 1.58) 1.35 {1.21 - 1.50) 159 (1.46 -1.72)
permanently sick
Finfand 195 (1.90-2.01) 195 {1.87-2.03) 1.88 (1.91 - 2.06)

However, the estimates for England & Wales stiil excluded the 'permanently
sick’, who made up 2.7 percent of the total population {Fox and Goldblat
1982). The potential bias resulting from their exclusion is evaluated in Table
3.4 by distinguishing two follow-up periods: 0-4 years and 5-9 years. The
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rationale for this procedure is that exclusion of inactive men deflates inequa-
lity estimates principally in the first years of follow-up, while after 5 years
this bias wanes off because of mortality selection {(Fox and Goldblatt 1982,
Goldblatt 1989). This is refiected in the inequality index, which increases
during the follow-up period from 1.35 to 1.59. The inequality estimate of
1.59 for the follow-up period 5-9 years is nearly equal to the estimate of
1.58 that is based on data from which all inactive men are excluded. This
suggests that inequality estimates for 5 to 9 years of follow-up are
practically insensitive to exclusion of inactive men at the start of follow-up.

The inequality estimate for Finland remains virtually the same with in-
creasing follow-up. This is in agreement with the idea that inequality esti-
mates increase strongly with increasing foliow-up only if inactive men are
exciuded at the start of follow-up. Also after 5 to 9 years of follow-up, the
inequality estimate for Finland is substantially larger than that for England &
Wales.

An additional evaluation could be made by excluding inactive men from
the Finnish data. From analyses of data from Finnish documents (T Val-
konen, personal communication, 1993) we found that exclusion of inactive
men reduces the moraiity difference between manual and non-manual
classes by about 20 percent. If the inequality estimate of 1.95 (presented in
Table 3.3) would also be reduced by 20 percent, it would remain much
higher than the 1.40 estimate for England & Wales. As compared to Norway,
the Finnish estimate would be 4 times as large.

Table 3.5 The magnitude of mortality differences by occupational class in cities from
five countries: the Relative Index of Inequality (RIl). Men circa 35-684 years
at start of foliow-up.

City Basic estimate Manual versus Including
non-manual self-employed
Rii 85% Cl Rl 95% Ci Rl 85% C!
Helsinki 2.04 (1.99-2.10) 1.96 (1.90 - 2.03) 2.01 (1.96 - 2.06)
Swedish cities 1.67 (1.60 - 1.76) 1.71 (1.63 - 1.80) 1.60 ({1.53-1.67)
Copenhagen 1.66 (1.48 - 1.62) 1.68 (1.59-1.78) 169 (1.61-1.78)
French cities 368 (2.03 - 4.48) 266 (2.18-3.24) 3.21 (2.68-3.83)
Roftterdam 165 (1.11-247) 1.59 (1.10 - 2.48} 1.80 (1.09 - 2.34)

Mortality differences within cilies
The size of socio-economic differences in mortality in cities from five
countries is presented in Table 3.5. In both France and the Nordic countries,
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mortality differences within cities are substantially larger than at the national
level. Important for the present study is that the rank order from small to
large mortality differences is the same as at the nationai level; Copenhagen,
Swedigh cities, Helsinki, French cities. Again, the difference between Den-
mark and Sweden is small. Mortality differences within Rotterdam are as
small as in the Danish and Swedish cities. Nearly the same pattern is found
when no distinctions are made within manual classes or within non-manual
classes (column 2) or when self-employed are included (column 3).

Figure 3.2  The magnitude of mortality differences by occupational class: the Relative
Index of Inequality. Men in the age groups 35-44, 45-54 and 55-64 years at
start of follow-up.

3.57
gl
£
o
@
£ —
5 2
> -
()
ERRES e - B -
¢ i
g 1 - 7N ——
5 : a
fvnl ] /_ln;
_ AN |-
081k N
| . i
o0 [ etz VAH
35.44 45-55 55-64
[ ] benmark 727 Norway Sweden
[ 1 England/W Y Finland | France

Mortality differences among men in specific age groups

Figure 3.2 presents national estimates of the magnitude of mortality differ-
ences in three specific age groups: 35-44, 45-54 and 55-64 years. Self-
employed men are excluded from ail data, except for England & Wales. For
each age group, mortality differences are relatively small in Denmark, Nor-
way and Sweden, and iarge in Finland and, especially, France, The interna-
tional position of England & Wales varies by age group, with relatively small
differences in mortalily at ages 35-44 years, and moderate differences in
mortality at ages 55-64 years. We should add that, due to the small number
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of deaths observed in the Longitudinal Study, confidence intervals around
inequality estimates for England & Wales are broad especially for younger
age groups (1.36-2.11 for 35-44 years, 1.30-1.80 for 45-54 years, and 1.33-
1.67 for 55-64 years).

3.5 Discussion

Application of a modification of the RIl demonstrated considerable interna-
tional variation in the magnitude of mortality differences according to occu-
pational class. The smallest differences were observed in Norway, Denmark
and Sweden, with slightly larger mortality differences in England & Wales.
The largest mortality differences were observed in Finland and, especially,
France. Mortality differences by occupational class in a Dutch city,
Rotterdam, were as small as in Danish and Swedish cities, and smallter than
in Finnish and French cities.

Cross-national comparisons of socio-economic differences in mortality
are bound to have large margins of uncertainty due to numerous data prob-
lems (Valkonen 1993a). The data included in this study were comparable in
most respects. However, we could not avoid a number of differences with
respect to the occupational classifications. Evaluations of the potential bias
resulting from these data problems suggested that they probably cannot
explain the international pattern observed here, but that the precise magni-
tfude of international differences remains uncertain. The differences between
Norway, Denmark, Sweden and the Netherlands are so small that they may
be attributable to differences in occupational classifications. Mortality differ-
ences in Finland and France as compared to these other countries are per-
haps overestimated but are certainly large from an international perspective.

A comparison with previous comparative studies is of interest because
they all applied inequality indices with one or more drawbacks. The general
pattern that emerges from studies which are based on rate ratio measures is
that mortality differences are largest in France, smallest in Denmark, Nor-
way and Sweden, with Finland and England & Wales in-between {lLeclerc
1984 & 1989, Vagero and Lundberg 1989, Valkonen 1987). A study that
used the pseudo-Lorentz curve found that mortality differences in Finland
are larger than in England & Wales (Leclerc 1990). The correspondence
with our results is remarkable. Thus, despite the drawbacks of other inequal-
ity indices, their application does not seem to have introduced serious
biases in previous cross-national comparisons.

An unexpected discrepancy is with a study of Wagstaff ef al (1991).
Although they applied an inequality index that is equivalent to the RIl, they
found that mortality differences in Finland are smaller instead of larger than
in England & Wales. The explanation is that they underestimated mortality
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differences in Finland because Finnish occupationai classes were not accu-
rately ranked according to their socio-economic status. For example, high-
level non-manual classes were placed below seif-empioyed men and skiiled
manual workers were placed below agricultural workers.

This case illustrates that the RIl and similar indices should be used with
caution. Their applicability strongly depends on the availability of a hierarchi-
cal classification of cccupations. Our use of this index had therefore to be
based on the premise that manual occupations have a lower status than
non-manual occupations. This premise, that is basic to much research on
health inequaiities, has some ground in sociologic research (Runciman
1966). However, in many respects the distinction between manual and non-
manual classes is less clear-cut. Skilled manual workers and lower-level
non-manual workers show considerable overlap with respect to educational
requirements, income levels and occupational prestige (Erikson and Gold-
thorpe 1992a, Treiman 1977). it is therefore no surprise that lower-isvel
nen-manual workers and skKilled manual workers have approximately simitar
mortality tevels {see Figure 3.1). An important step ahead in the measure-
ment of socic-economic differences in mortality would therefore be to move
beyond the manual versus non-manuai distinction, and to apply more direct
measures of the socio-economic status of men with specific jobs (e.g. Gan-
zeboom et al. 1992).

Our study also differed from previous studies in that it compared various
countries simultaneously, This led to some new insighis. First, the smallest
mortality differences are not exciusively found in Scandinavia, but aiso in the
Netherlands. Second, the often cited difference between Sweden and Eng-
land & Wales is relatively smali from a wider international perspective.

The results show that socio-economic differences in mortality are not an
invariable phenomenon, but that their magnitude is strongly dependent on
the national context. This raises the question which factors are responsible
for the large cross-national variations observed in this chapter. The answer
is likely to be complicated, involving cross-nationai variations at three levels:
(1) socioc-economic differences in morality from specific diseases, (2) socio-
economic differences in the prevaience of risk factors for these diseases,
and (3) economic, social of cultural circumstances that determine the social
distribution of these risk factors. We hope that the results presented here
give rise to expianatory studies involving one or more of these levels.
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Chapter four

Mortality and educational level
in 8 western European countries
and the United States

4.1 Summary

This study addresses the question whether monrtality differences by educa-
tional level are about equally large in all countries, or whether important
variations exist.

Data on mortality by educational level were obtained from longifudinal
studies from nine countries. The data referred to men between 35 and 64
years. Follow-up periods were between 1970 and 1282. The size of mortality
differences associated with educational level was measured by means of
two inequality indices which both are based on Poisson regression analysis.

Mortality differences by educational level were relatively small in the
Netherlands, Sweden, Denmark and Norway and about two times as large in
the United States, France and ltaly. England & Wales and Finland occupy
intermediate positions. The same rank order of countries was found in a
comparison of cities from the Netherlands, Norway, Sweden and Finland.
The large mortality differences in the United States and France can in part
be attributed to large inequalities in education level itself.

The same international pattern was observed in comparisons which use
occupational class as the socio-economic indicator. Variations between
countries in the magnitude of mortality differences may be partially
explained by variations in the egalitarian character of social and economic
policies.

4.2 Introduction

Socio-economic differences in mortalily are a generalized phenomenon in
the indusirialized world. In each country for which data are available, death
rates were found to be higher in groups with lower occupational status, edu-
cational level or income level. The question whether socio-economic differ-
ences in mortality are about equally large in ail countries or whether import-
ant differences exist, has called wide interest. The primary reason for this
interest is that situation in other countries provide a point of reference for
judging whether health inequalities in one’s own country are small or large.
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In addition, cross-national comparisons provide a unigue opportunity to
assess the effect of national socio-economic policies on the magnitude of
health inequalities.

Cross-national comparisons have traditionally used occupational status
as the socio-economic indicator (Leclerc ef al. 1990, Kagamimori 1983, Min-
der 1991, Neumann 1981, Ramis-Juan and Sokou 1989, Véger6 and Lund-
berg 1989, Wagstaff ef al. 1991). Most of these studies were confronted with
serious data problems such as international differences in occupational clas-
sifications and the lack of information on the accupational class of large sec-
tions of the population (Valkonen 1993a). There is therefore a strong need
to complement these studies with international comparisons that are based
on other indicators of socio-economic status.

The aim of this chapter is to compare a large number of countries with
respect to morality differences associated with educational levei. This study
refers to men in the age group 35 to 64 years. Data were obtained from
studies from both the United States and several European counfries.

4.3 Material and methods

Material

Data on mortality by educational level were acquired for as many countries
as possible. Two data sets were created, one referring to national popula-
tions and the other referring to large cifies. The latter data set was created
in order to be able to include epidemiological studies from Rotterdam
(Appels ef al. 1990) and Oslo (Holme of af. 1980).

Studies were selected which met the following criteria: (1) the study
design was longitudinal, (2) the follow-up period concerned the 1970s or the
early 1980s, and (3} the study population was represeniative for all men
aged 35 to 64 years. The selected studies are presented in Table 4.1, The
study on the United States consists of a three-year follow-up of the National
Longitudinal Mortality Study, which is a mortality follow-up of eight samples
of the Current Population Survey of circa 1980 (Rogot ef al. 1988). The
Dufch study is an epidemiologic follow-up study of subscripts to military
service, born in 1930. All other European studies consist of a follow-up of
the national population census, for either a representative sample (England
& Wales, and France) or the entire population.

The iength of follow-up in most studies is about 10 years. Studies with
shorter follow-up times were also included because from analyses of data
from the Netherlands, Finland and France we found that the size of mortaiity
differences by educational level does not change with increasing follow-up
length.
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A potential confounder in the relationship between educational level and
mortality is minority status. This confounder cannot have played an import-
ant role in European countries, either because minorities groups formed a
small part of the population in the 1970s (ltaly and Nordic couniries) or
because they were excluded from the study (France and Rofterdam). The
data on England & Wales inciuded immigrant minorities, but since the mor-
taiity level of all immigrants together was close to the national average (Bal-
ajaran and Bulusu 1989) confounding bias is probably small.

Table 4.1 Overview of sources of data,
Country or city Reference ¥ Follow-up Age groups in avail-
period able data ™
Netherlands Doornbos and 1970-1981 38
Kromhout (1990)
Rotterdam Appels el al (1990) 1972-1982 45-49, 50-54, 55-59
Penmark Andersen (1985} 1970-1980 35-39, 40-44
Norway Valkonen (1987) 1974-1980 30-4g
Oslo Holme et al (1980} 1972-1977 40-49 19
Sweden Vagerd and Norelf  1971-1980 35-3g, 40-44, .. 55-59
(1989)

Stockholm, Gothen- Vagerd and Norell  1974-1980 35-39, 40-44, .. 55-50
burg, Malmd (1989}

Fintand Valkonen et al 1970-1980 35-39, 40-44, .. 60-64
{1990b}

Helsinki Valkonen et af 1870-1980 35-39, 40-44, .. 60-64
(1990b}

England & Wales Fox and Goldblait  1971-1981 15-44, 45-84
(1982)

France Desplanques {1984) 1975-1980 35-44, 45-54, 55-64

italy Pagnanelli (1991)  1981-1982 18-54 1

United States Rogot et al (1988) 1979-1981 35-44, 45-54, 5564

la) If publications are given in italics data were obtained from unpublished tables.

Ctherwise data were extracted from publications.

()] Age at beginning of follow-up, except for Engltand & Wales and France, where data
refer to age at death.

(] Mortality figures were only available as age standardised death rales or SMR’s

Table 4.2 presents the educational classifications used in the respective
studies. The average number of years of education was estimated by the
authors in consultation with contact persons from the respective countries.
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Table 4.2 Distribution of study populations over educational groups.
Country or Educational groups Average Share (%)
city fa] number in the total
of years male
of edu- population
cation bl
Netherfands  Primary education 8.0 48.2
Lower vocational education 10.0 21.0
Lower secondary education 12.0 17.8
Higher level 15.5 12,9
Rotterdam Primary education 8.0 46,9
Lower vocational education 1 10.5 226
Secondary education ! 13.0 11.1
Pre-university education 14.0 8.7
Higher vocational education 16.0 56
Universily 18.0 5.2
Denmark Education 8 years or less 8.0 27.8
Educational level unknown 8.0 i2.6
Education 10-12 years 11.0 40.0
Vocational education, fevel unknown 11.5 7.1
Education 13-14 years 13.5 6.2
Education 15 years or more 16.0 6.3
Norway Primary school; not reported 7.5 38.9
Second level, first stage 8.0 20.8
Second level, second stage 11.0 2786
Third fevel, first stage 14.0 8.2
Third level, second stage 17.0 4.4
Oslo Education 8 years or {ess 7.5 455
Education 9-10 years 9.0 24.1
Education 11-12 years 11.0 10.0
Education 13-16 years 14.0 12.5
Education 17 years or more 17.0 7.8
Sweden Educational leve| unknown 8.0 2.6
Primary educalion 8.0 816
Some education after primary school 9.5 6.3
Secondary education 14.0 9.5
Finland Basic education, lower level 8.0 766
Basic education, upper level 9.0 3.1
Secondary education, lower level 10.5 8.7
Secondary education, upper leve! 12.0 5.8
Higher education, lowest level 135 21
Higher education, undergraduate level 15.0 0.9
Higher education, post-graduate fevel 17.0 2.8
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Country or Educational groups Average Share (%)
city [aj number In the total

of years male
of edu- population

cation b}
England & Educational level unknown 10.0 2.2
Wales No higher quaiifications 10.0 82.1
A-level only 12.0 6.3
Non-degree higher qualifications 14.0 5.0
Degree or equivalent 17.0 4.4

France No qualifications 7.0 31.6M
Second level first stage (CEP) 10.0 46.1
Second level second stage (BEPC) 12.0 8.2
Baccalaureate 15.0 6.6
Higher education 18.0 7.6

Italy Elementary education not completed o 3.9
Elementary education completed 40.1

Lower secondary education 31.5

Upper secondary education 17.3
Post-secondary education 7.2
United States Elementary, grade 1-4; lower 3.0 2.8
Elementary, grade 5-7 6.0 55
Elementary, grade 8 8.0 8.2

High school, year 1-3 10.0 14.8

High school, year 4 12.0 353

College, year 1-3 14.0 13.7

College, year 4 18.0 10.0

College, 5 years or more 18.0 9.7

[

[b}
[c]
[d]

[e]
(f]

The educational classifications used for Swedish and Finnish cities are identical to
those used at the national level

Number of subjects at the beginning of follow-up.

A further distinction is made between men with and without addilional education.
Percentages refer to entire French population instead of the study popuiation
because the latter is bases on a stratified sample in which some socio-economic
groups are over-represented.

No reliable estimates are available for the number of years of education.

Estimated from data on the same cohort in the survey on the Health Conditions of
the Population and the Use of Health Services, 1986-1987.
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The educational level was unknown for more than 1 percent of the popula-
tions of Denmark, Sweden and England & Wales. It was assumed that the
educational level of this 'unknown’ group was equal to the level of the group
with the lowest educational level. Support for this assumption in the Swedish
case is that the 'unknown' group had a similar occupational composition as
the lowest educational category (Hemstrdm and Vagerd, personal communi-
cation 1992). For Denmark, a comparison that we made with more complete
data from the Danish Health and Morbidity Survey suggested that the group
with unknown education in the mortaiity data should have a low educational
level. Because the mortality level of English 'unknown’ group was close to
the national average, alternative assumptions about their educational level
had a negligible effect on the measurement of the association between mor-
tality and educational levei.

Two other data problems are briefly mentioned here, and will be discuss-
ed more extensively in the section 4.5. First, the educational level of men in
the national Dufch study was assessed when they were 18 or 19 years, i.e.,
when some of them had still not left school. Second, more than two thirds of
the population in Sweden, Finland and England & Wales was assigned toc a
single (the lowest) educational category.

Methods
Countries will be compared by means of inequality indices which for each
country separately measure the size of mortality differences associated with
educational level. Indices were selected on the basis of two criteria: (1) all
educational groups should be included separately into the calculation of
these indices and {2) not all mortality differences should be measured, but
only mortality differences that are systematically related to an ordering of
educational groups from high to low socic-economic status (Wagstaff 1991).
These two criteria can be met by means of regression analysis. We
applied Poisson (log-linear) regression using the following regression model:

(a, + B SES,)
Dare = Pare * e

where D is the estimated number of deaths, P is the number of persons-
years at risk, and SES is a measure on the socio-economic status of each
educational group. The subscripts a, r and e denote 5-year age group, race
(black versus white; United States only) and educational group. a and R are
regression coefficients.

The socic-economic status of educational groups can be quantified in
two ways. The first way is to quantify the educational level as the average
number of years that is formally needed to complete that level, If SES is
quantified in this way, the formula (exp®-1) yields one of the inequality indi-
ces used in this study. This index, which we call the regression-based index
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of effect, represents the proportional mortality increase associated with one
year exira educalion. This index has been applied in an earlier international
comparison {Valkonen 1987 & 1989).

In the second way of quantifying the socio-economic status of an edu-
cational group, the status of this group is conceptualized as the relative pos-
ition of this group on the social hierarchy. Following Pamuk (1985 & 1988)
this position is quantified as the proportion of the population that has a
higher position on the social hierarchy. For example, if the highest educa-
tional group comprises 10 percent of the population, the relative position of
its members would be between 0 and 0.1, the average being 0.05. If SES is
quantified in this way, the formula exp® yields the second inequality index
used in this study. This index, called by Pamuk (1985 & 1988) the Relative
Index of Inequality (Rll), represents the mortality level that the regression
model predicts for those with the lowest education {with the position score of
1) as a ratic to the mortality level that is predicted for those with the highest
education (with score 0).

These indices are related as follows. if the score of a country on the RII
is large as compared to other countries, this implies large mortality differen-
ces between high and low positions on the social hierarchy. This large mor-
tality difference can attributed to:

- large differences between high and low social positions in the number of
years of education, i.e., large educationail inequalities,

- a large effect of one extra year of extra education on mortality, i.e. a large
score on the regression-based index of effect.

Thus, while the fatter index measures the size of the effect of one year of
exfra education on morality, the Rll takes also into account the extent of
inequalities in educational level itself. The RIl therefore measures the totai
magnifude of the mortality differences in a population that are related to
educational inequality. Since the two indices are complementary and each
has a specific interpretation, both will be applied in the present study.

The regression equation assumes that mortality has a log-linear relation-
ship with educational level. This assumption was checked for by means of
(1) inspection of residuals and (2) the inclusion of a quadratic term for the
educational measures in the regression equation. No large depariures from
{log}linearity were observed.

4.4 Results

The size of mortality differences associated with educational level

Table 4.3 presents the estimates of the total amount of mortality differences,
as measured by the RI. The size of mortality differences decreases strongly
with increasing age. Since the precise deiimitation of age groups differs
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among studies, comparisons between studies cannot readily be made on
the basis of Table 4.3. in order to facilitate comparisons, Ril estimates are
presented in Figure 4.1 according to mean age at death.

Table 4.3 The magnitude of mortalily differences by educational level. Men in the age
groups 35-44, 45-54 and 55-64 years at start of follow-up.
Country Relative index of Inequality (85% confidence interval)
35-44 years 45-54 years 55-64 years
Netherfands 1.72
1.51-1.95%
Denmark 217
2.02-2.33
Norway 2.02
1.8g-2.16 1
Sweden 2.2¢ 1.60 1.36
2.02-2.41 1.51-1.69 1.28-1.45"
Fintand 2.49 1.99 1.79
2.32-2.68 1.90-2.08 1.71-1.87
England & Wales ™ 2.04 1.75
1.43-2.92 1.49-2.06
France ™ 2.97 2.59 2.28
2.60-3.39 2.31-2.90 2.02-2.56
ltaly 2.85
2.75-2.971
United States 3.62 2.08 2.05
2.26-5.78 1.51-2.80 1.69-2.48

[al 38 years; [b] 30-49 years; [c] 55-59 years

[d} Age groups 10-40 and 40-60 years approximately
[e} Age groups 32-41, 42-51 and 52-61 years approximately

ifi 18-54 years

At ages 55 years and over, the smallest mortality differences are observed
in Sweden. The value of 1.36 for the oldest age group implies that, accord-
ing to the fitted regression equation, death rates estimated for the bottom of
the Swedish educational hierarchy are 36 percent higher than the death
rates estimated for the top. Larger differences in mortality are observed for,
in order of magnitude, England & Wales, Finland, the United States and
France. The fotal amount of mortality differences is almost 4 times as large

in France as in Sweden.

At ages below 55 years, the differences between Sweden, Finland and
France follow the same pattern but are less pronounced. The total amount
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of mortality differences in France is less than two times as large as in
Sweden. The smali Rll estimates for England & Wales and the very large
estimate for the United States might have resulted from large chance fluctu-
ations.

Data on mortality differences by educational level below the age of 55
years were avaiiable for four additional countries. inequality estimates for
the Netherlands are sizably smaller than that for Sweden, while the estima-
tes for Norway and Denmark are nearily identical to that for Sweden. The
ineguality estimate for italy is equally large as the one for France.

Figure 4.1 The magnitude of mortality differences by educational level: the Relative
Index of Inequality. Men according to age at death,

34
2]
&

1 , . ] |
30 40 50 60 70
—— Norway —m— France

~— Denmark —a— USA

—— Sweden —a— Finland

—o— Netherlands England and
Wales

—m— taly
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Cities are compared in Table 4.4, Mortality differentials within cities are sub-
stantially targer than at the national level. Important for the present study is
that the rank order of countries from large to small mortality differences is
the same at the city level as at the national level. Most inter-city differences
are not statistically significant due to the small observed numbers of deaths
in most data sets.

Table 4.4 The magnitude of mortality differences by educational level in cities from
four countries. Men 35-44, 45-54 and 55-64 years at start of follow-up.

City Relative Index of Inequality {95% confidence Interval)
35-44 years 45-54 years 55-64 years
Rotterdam 1.50
1.02-2.21"
Oslo 2.59
1.89-3.55
Stockholm, Malma, 3.18 2,1% 1.71
Gothenburg 2.72-3.71 2.00-2.40 1.54-1,89"
Helsinki 3.04 2.57 2.02
2,59-3.56 2.32-2.84 1.84.2.21

[a) 45-59 years; [b] 40-49 years; [c] 55-59 years

The size of the effect of educational level on mortality

In Figure 4.2 countries are compared with respect to the regression-based
index of effect, which measures the proportional increase in mortality associ-
ated with one additional year of education. Italy could not be included due fo
the absence accurate estimates of the number of years of education per
educational level.

The rank order of countries from small to large partial inequality estima-
tes is the same as in Figure 4.1 for the RIl. The only exception are the
United States, where the total amount of mortality differences between edu-
cational levels (the RII) is large, but where the effect of one additional year
of education is relatively small (the effect index). Among European coun-
tries, the rank order of countries is the same for both inequality indices.
However, the conirast between France and the other European couniries is
more pronounced with regards to the total amount of mortality differences
(the RII) than with regards to the effect on mortality of one year of additional
education (the effect index).
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Figure 4.2  The magnitude of mortality differences by educational level: the regression-
based index of effect. Men according to age at death.
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The size of inequalities in education itself

As explained in the section 4.3, large mortality differences between educa-
fional levels {the RII) can be atiributed to a large effect of educational level
on mortality (the effect index) or to large inequalities in education itself. The
results suggest that the first explanation does not seem to hold for the
United States and to only some extent for France. This suggests that the
large mortality differences by education in the United States and France is,
at least in part, related to large inequalities in educational levels itself.

In order to test this inference, we used a measure on inequalities in edu-
cational levels that could be applied to the data for most countries: the aver-
age number of years of education of the fop 20 percent of the population
minus the corresponding number of the bottom 80 percent of the population.
According to this approximate measure, inequalities in education in the
United States (5.75 years) and France (6.75 years) are indeed larger than in
other countries, for example, England & Wales (3.75 years) and Sweden
(4.25 years).
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4.5 Discussion

Important for the evaluation of socio-economic differences in health is the
question fo what extent they can be regarded as variable. This question has
often been approached by means of comparisons over time, which showed
for various couniries an increase in socio-economic differences in mortality
during the post-war pericd. We chose a different approach by addressing
the guestion to what extent the size of socio-economic differences in mortal-
ity varies across countries. Substantial cross-national variafions were
observed in the size of mortality differences associated with educational
level in the 1970s. Differences were relatively smali in the Netherlands,
Sweden, Denmark and Norway and about two times as large in the United
States, France and ltaly. Finland and England & Wales occupy intermediate
positions. The same rank order of counfries was found in a comparison of
cities from the Netherlands, Norway, Sweden and Finland.

Evaluation of pofential sources of bias

The educational level of subjects in the Dutch study was determined in
1950, when they were 18 or 19 years old. The ievel of the educational insti-
tution that a 18/19-year old boy in 1950 attended or had completed was pro-
bably closely related to the educational level that he finally would achieve.
However, discrepancies may exist, which implies misclassification of sub-
jects. The most fikely effect on inequality estimates is underestimation. Per-
haps the underestimation is so large that it explains the relatively small mor-
tality differences that were observed for the Netherlands, We therefore judge
that there is not sufficiently strong evidence to suggest that mortality differ-
ences in the Netherlands were smaller than in Nordic countries.

More than two thirds of men in Sweden, Finland and England & Wales
were assigned to a single educational category that comprised all men with
low or intermediate levels of education. As a consequence, the regression-
hased summary indices compare the relatively few persons with high educa-
tion to all other persons with lower levels of education. This raises the ques-
tion whether the regression-based estimates would have been different
when more educational levels would have been distinguished.

We evaluated this point by additional analyses for all countries with a
detailed educational classification. Inequality indices were re-estimated after
combining the lower 80 percent of the population into one large educationai
category. In most countries, the new inequality estimates were about as
large as the estimates that are based on detailed educational classifications
(a less than 10 percent difference). In some countries, however, the
regression-based inequality indices, and in particular the Rll, were found to
be overestimated by more than 10 percent when lower educational levels
were combined into a single group. This happened because the association
between mortality and educational level appeared to be relatively weak
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among lower educational levels and relatively strong among higher levels.

Thus, application of the regression-based summary indices is problem-
atic for those data sets where more than two thirds of the population are
combined into one single educational category. In these cases, we cannot
assume that the regression-based summary indices represent the magnitude
of mortality differences across the entire educational hierarchy. Instead, it is
safer {o recognise that they only measure the mortality difference between
the relatively few persons with high education and ali other persons with
lower levels of education.

Comparison to previous studies

We ohserved that the 'effect’ measure of the association between education
and mortality under 50 years is approximately equally large in each country.
This finding corroborates the fascinating finding of Valkonen’s comparative
study of England & Wales, Hungary and Nordic counfries {Valkonen 1987 &
1989), who observed for the 1970s that at ages below 50 years the relation-
ship between education and mortality was ’surprisingly similar’: in each
country death rates diminish by about 8 percent with an increase in one
year of educational attainment. He warned, however, that this finding should
not be taken as evidence of a 'universal law' of health inequalities, because
large cross-national variations were observed for specific causes of death
and in addition might be observed for other time periods or other age
groups. Indeed, we found that at ages older than 50 years, the effect of one
year of additional education on mortalily varied substantially among coun-
tries, with the effect being two times as large in France as compared to
Sweden.

Our study used educational level as the socio-economic indicator
because this indicafor has been judged to be internationally more compar-
able than occupation (Valkonen 1993a). Although in individual populations
educational level and occupational status are strongly correlated (Ganzeb-
oom ef al. 1992), the question remains whether the same international pat-
tern would be found with occupation as the socic-economic indicator. The
answer is probably affirmative. The comparisons made in chapter 3 with
respect to mortality by occupational class produced virfuaily the same rank
order of countries from small to large mortality differences: (1) the Nether-
tands, Denmark, Norway, Sweden, (2) England & Wales, (3) Finland and (4)
France.

Explanations
Cross-national comparisons provide a new opportunity to identify circum-
stances that are associated with large or smali mortality differentials. A rel-
evant question is therefore why the extent of socio-economic differences in
premature mortality varies between countries.

The first line of explanation relates to the selection hypothesis, which
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states that health and education are in part related because educational
achievement depends among others on health or heaith-related factors. The
contribution of health selection to the generation of socio-economic differ-
ences in adult mortality has much been disputed but is bound to be the
subject of conjecture as long as life-long longitudinal studies are not carried
out (Daht and Kjaersgaard 1993a, West 1991). Important for the present
study is that the magnitude of heaith selection is likely to vary between
countries as a function of educational and training structures (West 1991).
Lahelma and Valkonen (1990) formulated a more specific hypothesis: in
countries where people coming from different strata have more equal access
to education, the achieved educational level may depend less on social
background and more strongly on personal characteristics, including health
and health-related factors, Paradoxically, then, health and education may be
relatively closely related in open, competitive societies (Lahelma and Val-
konen 1990). Testing this hypothesis requires detailed assessment of inter-
national variation in educational and training structures, which is outside the
scope of this chapter.

The alternative line of explanation relates to the causation hypothesis,
which stresses the effect of educational level on health. The higher death
rates of lower educational groups are at least in part explained by a higher
prevalence of risk factors for disease, such as factors related to life styles,
material living conditions, working conditions and (coping with) stress. A
logical extension of this asseriion is that international variation in the social
distribution of risk factors explain at least in part the international variation in
socio-economic differences in mortality.

Explanations cannot be confined to risk factors for disease, but should
also consider the more distal social, economic and cultural factors. One
factor of high potential relevance are welfare and income policies. Wilkin-
son's work {1992a, 1992b, 1996) might be particularly relevant here. He
suggested that national death rates are sirongly related fo the extent of
income inequality, and inferred from this finding that large income inequal-
ities are associated with large socic-economic differences in mortality. Our
study allows for a first test of this hypothesis. During the 1970s, income
inequalities were relatively large the United States, France and Italy, and
approximately equally small in the other countries (Taylor and Jodice 1983,
United Nations 1985). Income inequalities in Finland, stili large in the 1960s,
diminished rapidly during the 1970s. This rank order of countries in terms of
income inequalities strongly corresponds to their rank order in terms of in-
equalities in mortality. Thus, our material corrchorates Wilkinson’s in-
ferences. A main chalienge to future international comparisons is to deter-
mine whether this association is spurious, or whether is reflects a true posi-
tive effect of egalitarian social and economic policies.
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Mortality and occupational class
in 11 western European countries

5.1 Summary

This study compares eleven countries with respect to the magnitude of mor-
tality differences by occupational class, thereby paying extensive attention to
problems with the reliability and comparability of the data that are available
for different countries.

Nationaily representative data on mortality by occupational class among
men 30-64 years at death were obtained from longitudinal and cross-sec-
tional studies., A common social class scheme was applied to most data
sets. The magnitude of mortality differences was quantified by three sum-
mary indices. Three major data problems were identified, and their potentiai
effect on inequality estimates was quantified for each country individually.

For men 45-59 years, the mortality rate ratic comparing manuat classes
to non-manual classes was about equally targe for four Nordic countries,
England & Wales, Ireland, Switzertand, Italy, Spain and Portugal. Relatively
large ratios were only observed for France. The same applied to men 60-64
years (data for only § countries, including France). For men 30-44 years,
there was evidence for smaller montality differences in Italy and larger differ-
ences in Norway, Sweden and especially Finland (no data for France and
Spain).

Application of other summary indices to men 45-59 years showed slightly
different patterns. When the population distribution over occupational
classes was taken into account, relatively small differences were observed
for Switzerland, Italy and Spain. When national mortality levels were taken
into account, relatively large differences were observed for Finland and Ire-
land. For each summary index, however, France leads the international
league table.

Data problems were found to have the potential to substantially bias
inequality estimates, especially those for ireland, Spain and Portugat.

The results underline the similarities rather than the dissimilarities
hetween western European countries. There is no evidence that mortality
differences are smaller in countries with more egalitarian social and econ-
omic policies.
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5.2 Introduction

International comparisons have since long formed part of research on socio-
economic differences in mortality. Their results have called wide interest for
at least two reasons.

Studies on mortality differences by occupational class found that these
differences were much larger in some European countries than in others
(Leclerc et al. 1990, Leon et al. 1992, Minder 1991, Vagerd and Lundberg
1989, Wagstaff ef al. 1991). For example, in chapter 3 we found that class
differences in mortality among men 35-64 years in the 1970s were much
larger in France and Finland than in Norway. Such a finding implies thaf,
even though socio-economic differences in mortality are persistent in mod-
ern sccieties, they are highly variabie. This variability has been referred to in
order to argue that inequalities in health are liable to change through inter-
vention (Department of Health 1995).

Equally interesting were our observations in chapters 3 and 4 that the
smallest morality differences by occupational class or educational level
were found for Sweden, Norway, Denmark and the Netherlands, countries
where income equalities were small and where egalitarian socio-economic
and other policies have been pursued for many years (cf. Leon et al. 1992,
Végerd and Lundberg 1989, Wagstaff ef al. 1991). This finding supported
the expectation that egalitarian socio-economic, heaith care and other pol-
icies are able to bring about a substantial and lasting reduction in mortality
differences.

Despite the plausibility of these observations, they should be interpreted
with caution. As some reviewers have noted, international comparisons can
be treacherous if no extensive attention is paid fo the many problems with
the refiability and comparabiiity of the data that are available for different
countries (lilsley 1990, Kunst and Mackenbach 1994c, Minder 1991, Val-
konen 1993a, Valkonen and Martikainen 1997). This warning applies es-
pecially to data on mortality by occupational class. Comparative research on
the basis of these data can be biased by: (a) poor comparability of the
social class schemes that are available for different countries; (b) the effects
of excluding economically inactive men from inequality estimates, and differ-
ences between countries in the size of these effects; and (¢) the so-calied
numerator/denominator bias that is inherent to unlinked cross-sectional
studies (see section 2.3), and differences between countries in the size and
direction of this bias.

A few previous comparative studies have been able to cope satisfactorily
with some of these problems. For example, researchers from Sweden and
Switzerland have compared their countries to England & Wales by appiying
the British Registrar General's social class scheme to the data available for
each counfry (Leon et al. 1992, Lundberg 1986, Minder 1991, Vageré and
Lundberg 1989). However, no study has resolved all potential data problems
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or has assessed to what extent unresolved data problems could have biased
fhe resuits,

The present study

The objective of this chapter is to compare western Eurcpean countries with
respect to the size of mortality differences by occupational class, thereby
paying extensive altention to the sirength of the available evidence. This
chapter is based on an international project on socio-economic differences
in morbidity and mortality (Kunst et al. 1996, Mackenbach et al 1997). The
mortality data that were acquired in this project differed in several respects
from the data used in previous studies. First, whereas previous studies
referred to the 1970s, these new data referred to the 1980s (either circa
1980-82 or circa 1980-89). Second, data were included for as many western
European countries as possible. Ireland was included for the first time. By
also including France, Switzerland, ltaly, Spain and Portugal, the southern
part of western Europe was covered as well as its northern part. Third,
every effort was made to make the data that are available from the different
countries as comparable as possible. For several countries, original, individ-
ual-level data on the occupation of subjects were recoded according to a
standard social class scheme, the EGP scheme (Erikson and Goldthorpe
1992a, Ganzeboom ef al. 1989, Bariley ef al. 1996).

5.3 Material and methods

Material

An overview of the data sources that are used in this study is presented in
Table 5.1. For each western European country, we attempted to obtain data
from longitudinal studies that covered (a representative sample of) the na-
tional population. Where longitudinal data were not available, data were
obtained from national cross-sectional studies. Most longitudinal studies
covered the period of circa 1980-1989, with the exception of Sweden (1980-
1986) and ltaly (1981-1982). The follow-up period of the latter study was
only 0.5 years. All cross-sectional studies were centred around the national
population censuses of 1980 or 1981.

Most studies covered the entire national population. The data for Eng-
land & Wales and France apply to a representative sample of the national
population. The only excluded subpopulation of substantial size (more than
5 percent of all men 30-64 years) are foreigners in France and Switzerland.

Data from different countries had to refer to the same age group in terms
of age at death. The age groups 30-44 and 45-59 years were distinguished
in cross-sectional studies and in longitudinal studies that classified deceased
men according to their age at death.



92 Chapter 5

Table 6.1 QOverview of sources of data.

Country Design Period Excluded populations QObserved no.
of deaths!!
Finland fongitudinal  1981-1990 none 39,090
Sweden longitudinal  1980-1986 none 39,789
Norway longitudinal  1980-1980 none 22,033
Denmark tongitudinal 1981-1990 none 34,400
England & W fongitudinal  1981-1989 none 2,703
Ireland cross-seclional  1980-1982 hone 6,348
France!™ longitudinal  1980-1989 French born out of 15,016
France, foreigners
Switzerland  cross-sectional  1979-1982 foreigners 13,317
ltaly longitudinal ~ 1981-1982 institutionalised 8,325
population
Spain cross-sectional  1980-1982 military 70,524
Portugal cross-sectional  1980-1982 mifitary 22,581
fa] Among men 45-59 years. The numbers of deaths for England & Wales and France

are small as compared to the national population because the longitudinal studies
refer to samples of, respectively, 1 and 5% of the national population.

{b] Start of follow-up is the 1975 population census. The data presented in this paper
refer to the 5" to 15" year of follow-up.

In longitudinal studies that classified men according to their age at the start
of the 10-year follow-up period, the birth cohorts aged 25-39 and 40-54
years were distinguished. With a follow-period of 10 years, it was in addition
possibie to study class differences in dying at the age of about 60-64 years
by following men aged 55-59 years at the start of follow-up.

A common social class scheme, the EGP scheme, was applied to as
many countries as possible. This scheme was developed in order to facili-
tate international comparisons of social stratification and mobility, and is
therefore particularly suited for our purposes. A description of this scheme is
given in section 2.5.1.

For as many counfries as possible, EGP conversion algorithms were
applied to individual-level data on the following aspects of the jobs that men
perform: occupational titte (by 3 digit code), employment status (self-
employed or not) and supervisory status (e.g. number of subordinates). For
Sweden, England & Wales and France, conversion algorithms were avail-
able from the CASMIN project of Erikson and Goldthorpe (1992a). For Fin-
land, Norway and Switzerland we derived conversion algorithms from a
standard schedule (the 'GLT" algorithm) developed by Ganzeboom, Luijkx
and Treiman (Ganzeboom ef al. 1989).

Conversion algorithms based on the EGP scheme could not be applied
to the data that were available for Denmark, Ireland, Italy, Spain and Portu-
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gal. Mortality data were avaitable for these countries on the basis of national
social class schemes. These national schemes could only be made compar-
able to the EGP scheme at the level of three broad classes: non-manual
classes (classes | to IVb in the EGP scheme), manual ciasses (V to Vlla),
and farmers and farm labourers (IVc and Vilb).

Table 5.2 shows the distribution of men by occupational class. Most
simifar are the population distributions observed for Sweden, Norway, Den-
mark, France and Switzerland. In each of these countries, circa 45 to 50
percent of the male working population is in non-manual classes, circa 40
percent is in manual classes, and circa 5 to 10 percent works in agricuiture.
The proportion of men working in agriculture increases with age. Particular
to England & Wales is that a very small part of men work in agriculture, and
that there are more men in manual classes than non-manual classes. In
Finland, Ireland, ltaly, Spain and Portugal, more than 15 percent of men
work in agriculture. As in England & Wales, manual classes form the fargest
group in Finland, Spain and Portugal. The proportion of men belonging to
the class of professionals, large employers, administrators and managers is
given only for countries where occupational classes could be defined with
reference to the EGP scheme. For men 45-59 years, this proportion ranges
from circa 35 percent in Switzerland fo circa 25 percent in France and Fin-

land.

Methods
The relative mortality level of men in specific occupational classes was
measured by means of Standardized Mortality Ratios (SMRs), with the na-
tional age-specific mortalily rates as the standard. Several summary indices
are available to express the magnitude of mortality differences by occupa-
tional class (see section 2.6). There is not one single measure which is
clearly superior {o all other measures; different measure capiure different
perspectives on class differences in mortality. In this chapter, we present
three types of measures.

The first type of measure, the Rafe Ratio, compares the mortality rate of
a lower occupational class to that of a higher occupational class. We will
apply a commenly used distinction, that between manual classes (classes V
to Vila in the EGP scheme) and non-manual classes (I to 1Vb). A disadvan-
tage of the manual versus non-manual distinction is that there is no general
theoretical principle that states that foremen apd skilled manual workers
have a less advantaged position in sociely than routine non-manual workers
or self-employed men. A clearly hierarchical distinclion can however be
obtained by comparing manual classes to the class of professionals, iarge
employers, administrators and managers (I and H), We will therefore also
present the rate ratio that corresponds to this distinction.

Rate ratios and their 95 percent confidence intervals were estimated by
means of Poisson regression analysis. The regression medel included a
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term that represented the contrast between manual and (upper) non-manuat
classes. A series of terms representing 5-year age groups were included in
the regression model in order fo control for different age compositions of
manual and (upper) non-manual classes,

Table 5.2 Distribution of study population over 3 broad occupationat classes. Men, 30-
44, 45-59 and 60-64 years.

Counlry Age group Share (%) in total poputation!
Non-manual  (Of which Manual Agricultural
classes classes |, ™ classes classes
Finland 30-44 39.1 (27.5) 51.5 9.4
45.59 36.3 {24.1) 46.8 17.0
60-64 32.8 (20.8) 425 247
Sweden 30-44 51.4 (31.8) 44.3 4.3
45-59 52.2 (30.8) 40.3 7.5
Norway 30-44 51.5 (35.2) 42.5 59
45-59 48.4 (33.2) 42.3 9.3
60-64 44.5 (28.5) 44.0 11.5
Denmark 30-44 516 44.5 3.9
45-59 52.8 37.5 9.7
60-64 49.4 38.0 12,8
England 30-44 49.6 (32.2) 48.4 2.0
& Wales 45-59 43.4 (27.4) 53.9 27
60-64 39.8 (23.5) 57.3 2.9
Ireland 30-44 45.3 384 16.3
45-59 38.9 32.9 28.3
France 45-59 46.6 (25.8) 42.2 11.2
60-64 451 (23.1) 37.6 17.2
Switzerland 30-44 54.1 {41.3) 394 6.6
45-59 495 (35.8) 40.1 10.4
Itaty 30-44 51.7 319 16.4
45-59 48.0 29.2 22.9
Spain 45-5¢ 30.8 47.3 21.9
Portugal 30-44 40.2 48.2 116
45-59 32.9 32.4 27.7
{a] As % of the fotal population per age group, less men with occupation unknown.

[b] The class of professionals, employers, administrators and managers, Distinguished
for studies to which the EGP or GLT conversion algorithms could be applied.
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The second type of measure, the Index of Dissimilarity (ID), is slightly more
complex (section 2.6). Unlike a rate rafio, it takes into account the popula-
tion distribution across occupational classes. This measure reflects the ’total
impact’ of class differences in mortality, in the sense that it is sensitive to
both the effect of lower occupational class on mortality, and the population
share of different occupational classes. The larger the size of occupational
classes with extreme mortalily rates, the higher the 1D will be. Age-adjust-
ment was accompiished by calculating the D from SMRs.

The third type of measure, the absolute Difference in death probabilities,
is applied in order to take into account national mortality levels. Relative
measures as rate ratios are often used because of their high analytical
value. They do not take into account national mortality levels. This level is
relevant, however, if one wants to express the imporfance of class differ-
ences for the total disease burden in a country. a class difference of 10
percent may be judged to be a more important public health problem in
countries with high naticnal death rates than in countries with low death
rates. In order to compare countries from this point of view, we aiso applied
a measure that is sensitive to national mortality leveis. Unfortunately, our
data did not provide internationaily comparable estimates of national mortal-
ity levels, due to differences between studies in the exclusion of subpopul-
ations and length of follow-up. However, national mortality registrations with
a complete coverage of every country’s population could be used as an
alternative source (WHO 1988). National estimates of the probability of
dying between the ages of 45 and 65 years were combined with the SMRs
of manual and non-manual classes in order to estimate mortality probabil-
ities for these two classes, and their difference.

Potential data problems

We identified three major problems with the reliability and comparability of
the data on moriality by occupational class that were available from different
countries (Kunst ef al 1996). Each problem was evaluaied for the potential
size of effect that it has on manual versus non-manual rate ratios (Kunst
and Groenhof 1996b, 1996¢ & 1996d). Quantitative estimates of the poten-
tial size of bias are presented in section 5.4. Here we describe how we
derived these estimates.

The first problem relates to the comparability of the manuai versus non-
manual distinctions that were made with the available social ¢lass schemes.
There are differences between the EGP conversion algorithms as devised
by Erikson and Goldthorpe, and the standardised GLT algorithm that we
applied to Finland, NMorway and Switzerland (Erikson and Goldthorpe 1992b,
Kunst and Cavelaars 1996). However, the effect of these differences on
manual versus non-manual rate ratios is likely to be small. Evaluations that
we made with data from the Swedish longitudinal study showed that the
originai EGP algorithm and the GLT algorithm produced nearly identical rate
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ratios. The manual versus non-manual rate ratio for the age group 20-44
years was 1.44 with the original algorithm and 1.49 with the GLT algorithm
(Kunst and Groenhof 1996d). The values for the age group 45-59 years
were 123 and 1.22. This suggests that rate ratios are biased by about 5
percent or less if the GLT approximation fo the EGP conversion scheme is
applied.

There is a larger potential for error when occupational classes are not
defined with reference to the EGP scheme. But even then, the error cannot
be very large for a rate ratio that compares all manual classes to all non-
manual classes, because these two broad classes are fairly clearly defined
by the nature of the work that men perform, and borderline movements can
be expected to have relatively small effects on the mortality rates for these
broad groups. We therefore estimated that the use of an occupational classi-
fication that is not based on the EGP scheme biases rate ratios by 10 per-
cent at most.

The second problem relates to economically inactive men (retired, dis-
abled, unemployed, efc). In most of the available mortality data sets there
was insufficient information on the former occupation of economically inac-
tive men. These men therefore had to be excluded from the analysis. Their
exclusion is likely fo lead to an underestimation of the magnitude of mortality
differences between occupational classes, because economically inactive
men have high mortality rates and originate predominantly from lower occu-
pational classes (Valkonen and Martikainen 1997, Kunst and Mackenbach
1994c¢). We have developed an adjustment procedure which approximately
corrects for this underestimation (see Appendix and Kunst and Groenhof
1996b).

Due to the approximate nature of this procedure, however, some bias
might remain. The question is, then, how large this residual bias could be. A
number of evaluations (Kunst and Groenhof 1996b) made it likely that
adjusted rate ratios are at least as close to the real rate rafio as the unad-
justed rate ratios. This implies that after an adjustment of, say, 10 percent,
the residual bias around the adjusted rate ratio is 5 percent or less. This
bias could be in either direction. Application of this general rule yielded esti-
mates of the potential size of residual bias for each country and age group.

The third problem is the so-called 'numerator/denominator bias' that is
inherent to unlinked cross-sectional studies. This bias is described in detail
in section 2.3. In shortt, information on the occupation of deceased is given
in death certificates whereas information on the occupation of the corres-
ponding living population is obtained from another source such as the popu-
lation census. The validity of these studies is compromised if the measure-
ment of occupation is different in these two sources of information. In an
evaluation that we reported elsewhere {Kunst and Groenhof 1996¢}), esti-
mates of manual versus non-manual rate ratios on the basis of unlinked
studies from England & Wales and France were compared to the correspon-
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ding estimates on the basis of longitudinal studies. These evaluations sug-
gested that rate ratios can be biased by about 20 percent or less. This bias
could be in either direction.

An additional evaluation was possible for Switzerland, thanks to a special
study in which for a sample of death ceriificates, the occupation mentioned
at the certificate was compared to the occupation of the same person as
registered at the preceding population census (Beer ef al. 1986). On the
basis of an analysis of data from this sample, we estimated that manual
versus non-manual rate ratios for Switzerland are underestimated by 15
percent or less (Kunst and Groenhof 1996¢).

5.4 Results

Table 5.3 presents the pattern of mortality variation by occupationai class
among men 30-44 years. No data were available for men 30-44 years in
Spain and France. In each country, the adjusted SMRs are lower than the
national average for non-manual classes and higher than average for man-
ual classes. The adjusted SMRs for agricuiturai classes are higher than
average in most countries, and especially for Portugal. The manual versus
non-manual rate ratios for most countries are close to 1.50. Larger rate
ratios are observed for Norway, Sweden and especially for Finland. The
smallest rate ratio is observed for |taly.

Comparison to the estimates given in ifalic shows to what exient the
results have been modified by our adjustment for the exclusion of economi-
cally inactive men. In each country, the unadjusted rate ratio is smaller than
the adjusted rate ratio. The difference is relatively large (0.15 units or more)
in Finland, Sweden, Norway and ltaly, where a relatively large proportion of
men have their occupation unknown (see Appendix). Note, however, that
even the unadjusted rate ratios for Finland, Sweden and Norway are larger
than those for other countries.

Table 5.4 presents the results for men in the age group 45-59 years.
Also included are France and Spain. Again, in each country, the SMRs for
non-manual classes are lower than the national average whereas the SMRs
for manual ciasses are higher. The mortality rate of agricultural classes is
relatively low in each country except Portugal. In most of northern Europe,
agricultural classes even have a lower mortality level than non-manual
classes. The manual versus non-manual rate ratios for most countries are in
a narrow range that goes from 1.33 to 1.44. Larger rate ratios are observed
for Finland {1.53) and France (1.71). The confidence interval for the French
rate ratio does not overlap with those for other countries. The confidence
interval for the Finnish rate ratio only overlaps with that for England &
Wales.
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Table 5.3 Age-standardised mortality ratios of three broad occupalional classes and
the manual versus non-manual mortality rate ratio, with (without) adjust-
ment for the exclusion of men with occupation unknown ™ Men 30-44 years
at death.

Country SMR with (without) adjustment Rate ratio and 95% Cl
with (withouf} adjustment

Non-manual Manual Agricuftural

Finland 0.70 1.23 117 176 (1.70-1.83)
0.74 1.17 1.22 1.60 (1.54 - 1.67)
Swedsn 0.77 1.26 1.33 1.66 (1.59 - 1.75)
0.82 1.19 1.40 1.48 (1.40- 1.56)
Norway 0.77 1.27 1.1 1.65 (1.57-1.74)
0.81 1.21 1.16 1.49 (1.41-1.58)
Denmark 0.82 1.25 0.70 1.53 (1.47 - 1.59)
0.85 1.21 0.72 1.43 (1.37 - 1.49)
England & Wales 0.82 1.20 1.01 146 (1.24 - 1.74)
0.84 1.16 1.03 1.38 (1.16 - 1.66)
ireland 0.84 1.20 1.00 1.43 (1.28 - 1.59)
0.87 1.14 1.03 1.31 (1.16 - 1.47)
Switzerland 0.82 1.20 1.23 145 (1.36 - 1.55)
0.83 1.19 1.24 1.43 (1.34-1.53)
Italy 0.83 1.13 1.22 1.35 (1.25 - 1.46)
0.88 1.05 1.27 1.18 (1.08 - 1.29)
Portugal 0.70 1.06 1.78 1.0 (1.42 - 1.59)
073 0.89 1.61 1.38 (1.30 - 1.47)

fa) Adjusted by multiplying the observed SMRs and rate ratios with the adjustment
factors discussed in the appendix,

in each couniry, the unadjusted rate ratio is smaller than the adjusted rate
ratio. The difference is relatively large (0.15 units or more} in Finland,
Sweden, ltaly and Spain. Without this adjustment, Sweden would have
seemed to have a significantly smaller rate ratio than England & Wales, and
mortality differences in l{aly and Spain would have seemed to be quite small
from an international perspective.

Table 5.5 presents the results for men in the age group 60-64 years.
Data for this age groups are only available for the five countries with a longi-
tudinal study of at least 10 years of follow-up. Also in this age group, the
SMRs for both non-manual and agricultural classes are lower than national
average. The SMRs for manual classes are higher.
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Table 5.4 Age-standardised mortality ratios of three broad occupational classes and
the manual versus non-manual morality rate ratio, with (without) adjust-
ment for the exclusion of men with occupation unknown.™ Men 45-59 years
at death.

Country SMR with {without) adjustment Rate ratic and 95% Cl
with {without) adjustment

Non-manual Manual Agricultural

Finfand 0.79 1.20 0.92 153 (1.49 - 1.56)
0.84 1.13 0.97 1.36 (1.32-1.39)
Sweden 0.86 1.20 0.78 141 (1.38 - 1.44)
0.90 1.14 0.83 1.26 (1.23-1.29)
Norway 0.87 1.16 0.88 1.34 {1.30 - 1.39)
0.91 1.11 0.92 1.22 (1.18-1.27}
Denmark 0.91 1.21 0.64 1.33 ({1.30 - 1.36)
0.94 1.17 0.66 1.24 (1.21-1.27)
England & Wales 0.81 1.18 0.78 144 (1.33 - 1.56)
0.82 1.16 0.79 1.40 (1.29 - 1.52)
Ireland 0.91 1.26 0.82 1.38 (1.30 - 1.48)
0.93 1.23 0.83 1.32 (1.24 - 1.40}
France 0.76 1.30 0.90 171 (1.66 - 1.77)
0.77 1.28 0.89 1.65 (1.60-1.71)
Switzerland 0.87 1.17 0.97 1.35 (1.29 - 1.39)
0.88 1.16 0.97 1.32 (1.27 - 1.37)
Italy 0.89 1.18 0.93 1.356 (1.28 - 1.42)
0.97 1.06 0.99 1.10 (1.03-1.17)
Spain 0.84 1.16 0.97 1.37 (1.34 - 1.39)
0.90 1.07 1.01 1.18 ({1.15 - 1.20}
Portugal 0.78 1.07 1.15 1.36 (1.31-1.40)
0.81 1.02 1.18 1.25 (1.20-1.29)

[a] Adjusted by multiplying the observed SMRs and rate ratios with the adjusiment
factors given in Table A of the appendix.

In Table 5.5, the rate ratio for Finland is larger than the one for Denmark,
with Norway in-between. Unlike for younger age groups, the rate ratio for
England & Wales is as large as the one for Finland. The largest rate ratio is
again observed for France. Adjustment for the exclusion of economically
inactive men has greatly increased the rate ratios for the three Nordic coun-
tries. Without this adjustment, mortality differences in these countries would
have seemed to be much smaller than those in England & Wales.
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Table 5.5 Age-standardised mortality ratios of three broad occupational classes and
the manual versus non-manuai mortality rate ratio, with {(without) adjust-
ment for the exclusion of men with occupation unknown.”) Men 60-64 years
at death.

Country SMR with {without) adjustment Rate ratio and 95% Cl

with (without) adjustment
Non-manual  Manual Agricultural

Finland 0.87 1.14 0,92 1.32 (1.27 - 1.37)

0.94 1.06 0.98 1.13 (1.08-1.18)

Norway 0.90 1.15 0.82 1.28 (1.24 - 1.33}

0.95 1.09 0.86 1.15 (1.11-1.20)

Denmark 0.95 1.15 0.69 1.21 {1.18 - 1.24)

0.99 1.11 .71 1.12 (1.09-1.15}

England & Wales 0.85 1.13 0.80 1.33 {1.22 - 1.45)

0.86 1.11 0.81 1.29 (1.18 - 1.40)

France 0.84 1.26 0.87 1.50 (1.44 - 1.56)

0.88 1.13 0.88 1.44 (1.38 - 1.50)

[a] Adjusted by muiliplying the observed SMRs and rate ratios with the adjustment
factors discussed in the appendix.

Table 5.6 Mortality rate ratio comparing manual classes to the class of professionals,
employers, administraters and managers, Adjusted for the exclusion of men
with occupation unknown.”! Men, 30-44, 45-59 and 60-64 years at death.

Country 30-44 years 45-59 years 60-64 years

Rate ratio 95 % Cl Rate ratio 95% Cl Rate ratio 85% Cl

Finland 2.02 (1.93-2.11) 1.71 (1.66 - 1.76) 1.41 (1.35 - 1.47)

Sweden 216 (2.03-2.29) 159 (1.55-1.63) no data

Norway 1.78 (1.67 - 1.89} 147 (1.42 - 1.53) 1.31 (1.26 - 1.35)

England & Wales
France
Switzerland

1.49 {1.23 - 1.82) 1.61 (1.47 - 1.78) 1.47 (1.32 - 1.63)
no data 2.15 (2.07 - 2.23) 1.70 (1.60 - 1.80)
146 (1.36 - 1.57) 1.37 (1.31 - 1.42) no data

[a] Using the same adjustment factors as those applied fo the manual versus non-
manual rate ratio. Adjustment factors that were developed especially for compari-
son of manual classes {o professionals and others had nearly the same values.
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Alternative summary indices

Table 5.6 presents rate ratios in which manual classes are not compared to
all non-manual ciasses, but only to the class of professionals, large
employers, administrators or managers. This comparison is made only for
countries where occupational classes could be defined with reference to the
EGP scheme. Each rate ratio in Table 5.6 is larger than the corresponding
manual versus non-manual estimate given in Tables 5.3 to 5.5. More import-
anily, the international pattern of mortality differences is the same: rate
ratios for men 30-44 years are larger in the Nordic countries than in England
& Wales and Switzerland, whereas rate ratios for men 45-59 and 60-64
years are relatively large for France and -to a lesser extent- Finland. Table
5.6 more clearly shows that the rate ratios for England & Wales are, as
compared fo those for most Nordic countries, relatively smali for men 30-44
years and relatively iarge for men 60-64 vears.

Figure 5.1  The Index of Dissimilarity (%). Men, 45-59 years at death.
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Figure 5.1 illustrates the application of the Index of Dissimifarity (ID) to
deaths among men 45-59 years. The international pattern observed with the
ID is approximately the same as the one observed with rate ratio measures.
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A high ID is observed for France. The ID value for other countries is
between 6 and about 9, implying that between 6 and 9 percent of all deaths
in these countries should be redistributed in order to have the same mortal-
ity level in the three broad occupational classes. The |D is smailest for Swit-
zerland, Haly and Spain. The class of farmers and farm labourers contrib-
utes to the small ID values for these countries, because there this class
forms a substantial part of the popuiation while its mortality level is close to
the national average.

Table 5.7 presents absolute measures of mortality differences. Columns
2 and 3 are illustrated in Figure 5.2, which orders countries according to the
death probabilities of non-manual classes. National probabilities of dying
between the ages of 45 and 65 vyears range from about 16.5 percent in
Sweden and Switzeriand, to more than 23 percent in Finland and Ireland.
Manual classes in Finland, lreland and France have the highest probabilit-
ies. Most important for the present analysis is the absolute difference
between manual and non-manual classes. As with relative measures, the
largest differences are observed for France. Finland and lreland have a
more unfavourable position than they had on the basis of relative measures.
Small absolute mortality differences are observed for both northern and
southern Eurcpean countries.

Table 5.7 Absolute difference between men from manual and non-manual classes in
the probabliity of dying between the ages 45 and 65 years.

Country Probability of dying {%) Absolute manual
vs non-manual
National Non-manual Manual difference
poptidation classes classes ¥
Finland 24.0 18.9 28.8 9.8
Sweden 16.4 14.1 19.7 56
Norway 18.0 16.7 20.9 52
Denmark 21.0 19.1 25.4 6.3
England & Waies 20.3 16.5 24.0 7.5
Ireland 23.1 21.0 29,1 8.1
France 21.3 16.2 276 11.5
Switzerland 16.7. 14.5 19.5 5.0
italy 20.8 18.5 246 6.0
Spain 18.1 15.2 21.1 5.8
Portugal 21.0 16.4 225 6.1

[a] Calculated from national iife tables presented by the WHO (1988).
[b] Estimated by multiplying naticnal values with the class-specific SMRs (adjusted
values) presented in Table 5.4.
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Figure 5.2  The probability of dying between the 45" and 65" birthday. Men in non-
manual and manual classes.
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Evaluation of data problems

Table 5.8 presents estimates of the potential size of bias in the manual ver-
sus non-manual rate ratios that have heen presented in Tables 5.3 to 5.5.
Three major sources of systematic error are evaluated. Their potential
effects on rate ratios is quantified on the basis of the evaluations that are
described in section 5.3.

The potential size of bias related to the approximate nature of social class
schemes is estimated to be 5 percent for countries to which the GLT
algorithm was applied, or 10 percent for countries with class schemes nhot
based on the EGP scheme. The potential size of bias related to the unlinked
design of cross-sectional studies is larger (15 or 20 percent) but confined to
only four countries. The bias related to the approximate nature of our cor-
rection for exclusion of economically inactive men (see Appendix) is likely to
be modest, but it adds to the uncertainty of the rate ratios for all countries.
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Table 5.8 The potential size of bias reiated to three sources of systematic error,
expressed as the possible over- or underestimation of manual versus non-
manual mortality rate ratios.

Country Potential size of specific biases (in %) Sum
for
Approximation Unlinked Exclusion of men with 45.59
to EGP study occupation unknown® years
scheme design
30-44 4559 60-64
Finiand 5 8] 5 7 9 12
Sweden o 0 7 6 v 6
Norway 5 0 6 6 6 11
Denmark 10 o 4 4 4 14
England & Wales 0 ¢ 3 2 2 2
freland 10 20 5 3 1*l 33
France 0 0 tel 2 3 2
Swilzerfand 5 151 1 1 ol 21
Italy 10 0 8 12 1] 22
Spain 10 20 ® 8 L) 38
Portugal 10 20 5 5 te] 35
(a] Estimated as one half of the adjustment factor for the manual versus non-manual

rate ratio. The adjustment factors for men 45-59 years are given in Table A of the
appendix. Quotients are rounded off upwards.

[b] No rate ratio estimates are made for these age groups.

[€] A special evaluation of the Swiss data (see text) showed tha! the numer-
ator/denominator error in these data is likely to be 15 percent or less, and in
upwards direction.

in the last column of Table 5.8, the total potential size of error is estimated
as the sum of all three sources of error. This sum size of errar would only
oceur if all specific sources of error would affain their maximum value and,
in addition, happen to be in the same direction. This sum estimate is there-
fore likely to overestimate the real size of error. The sum value indicates
that rate ratio estimates are highly certain in Sweden, England & Wales and
France (potential error < 10 percent), foliowed by Finland, Norway and Den-
mark (< 15 percent). Highly uncertain are rate ratio estimates for Irefand,
Spain and Portugal.

Table 5.9 applies these estimates of potential size of systematic error to
the rate ratios given in Tables 5.3 to 5.5. The resulting margins of uncertain-
ty can be used to assess the strength of the evidence for differences
between countries in the size of the manual versus non-manual rate ratio.
When the margins of uncertainty of two rate ratios clearly overlap, differen-
ces between these rate ratios might be wholly due to the combined effect of
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the three sources of systematic error that are evaluated in Table 5.8. If they
do not overlap, or only marginally, there is strong evidence that mortality
differences are larger in one country than in the other country.

For men 30-44 years, there is strong evidence that mortality differences
in Finland and Sweden are larger than in England & Wales and ltaly. For
men 45-59, and in some cases for men 60-64 years, there is strong eviden-
ce that mortality differences in France are larger than in both Sweden, Nor-
way, Denmark, England & Wales, Switzerland and italy. For men 60-64
years, there is strong evidence that mortality differences in England & Wales
are larger than in Denmark.

In some of these cases, however, 95 percent confidence intervais over-
lap, implying that the differences between rate ratios can be aitributed to
random errar instead of systematic error. This applies especially to the com-
parisons involving England & Wales, including those with Finland and
Sweden (30-44 years), Denmark (60-64 years) and France (60-64 years, but
not 45-59 years).

Table 5.9 Margins of uncertainty ™ for manual versus non-manual rate ratios . Men,
30-44, 45-59 and 60-64 years at death.

Country 30-44 years 45-59 years 60-64 years

Rate Margin of Rate Margin of Rate Margin of

ratio uncertainty ratio uncertainty ratio uncertainty
Finland 1.76 {1.58-1.94) 153 (1.34-1.70) 1.32 (1.20-1.44)
Sweden 166 (1.54-178) 141 (1.33-1.49) &
Norway 165 (1.47-1.83) 134 (1.19-149 1.28 (1.20-1.36)
Denmark 153 (1.32-174) 133 (114-152) 121 (1.16-1.26)
England & Wales 146 (142-150) 144 (141-147) 133 (1.30-1.38)
Ireland 143 (0.93-193) 1.38 (0.92-1.84) el
France e 171 (1.68-174) 150 (1.46 - 1.55)
Switzerland 145 (1.36-175) 135 (1.27-1.63) fel
Italy 1.35 (1.11-159) 135 (1.05-1.65) fel
Spain [ 1.37 (0.85 - 1.89) tel
Porlugal 150 (0.98-2.03) 136 (0.88-1.84) el
{a] Margins of uncertainty are calculated as the rate ratio plus/minus the potential size

of error. This size of error is calculated as the rate ratic estimate times the sum
value given in the last column of Table 5.8 {and divided by 100). The sum value
given there refers to 45-59 years; the values for 30-44 and 60-64 years can be
slightly different.

[b} The rate ratio estimates are taken from Tables 5.3 to 5.5.

fc) No rate rafio estimates are made for these age groups.
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There remain a few cross-national differences that cannot be explained by
random error or systematic error, especially those related to France (45-64
years). Most of these cross-national differences could in principle be
explained by a combined effect of both random and systematic error. This
would only occur, however, if both types work in the same direction. In addi-
tion, recall that the potential effect of systematic error is probably overesti-
mated. Therefore, the evidence for larger mortality differences in France can
be considered to be strong.

5.5 Discussion

The objective of this chapter was to compare European countries with
respect to mortality differences by occupational class, thereby paying exten-
sive attention to potential data problems. In comparison to previous studies,
more couniries were included, more recent data were used, and more
efforts were made to increase the reliability and comparability of the avail-
able data.

Re-evaluation of data problems

Inequality estimates were evaluated against three problems with the reliabil-
ity and international comparability of the available data. This evaluation sup-
ported the observation made by previcus authors, that data problems have
the potential to substantially bias comparisons between countries. This
applied especially to comparisons involving Spain, Portugal and Ireland. We
cannot exclude the possibility that mortalily differences in these countries
are as large as in France. On the other hand, the avallable data provided
strong evidence that other countries have smaller mortality differences than
in France.

When evaluating the three major data problems, we have probably exag-
gerated their potential effect on the observed size of mortality differences.
This conservative approach was motivated by the fact that there are a few
other data problems that could not be evaluated quantitatively but that might
have caused additional bias. In this section, we discuss these ofher data
problems.

The first problem relates to the study period. Whereas the data for most
countries refer to circa 1985 (1980 to 1989), the data for Ireland, Switzer-
land, Italy, Spain and Portugal refer to circa 1981 (1980 to 1982). This 4-
year difference would bias the comparison between counfries if mortality
differences strongly change over time. Increases in mortality differences dur-
ing the 1980s have been observed for countries in both the northern and
southern part of western Europe (Valkonen 1993b, Dahl and Kjaersgaard
1993b, Harding 1995, Vagerd and Lundberg 1995, Lang and Ducimetiére
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1995, Regidor et al. 1995a & 1996, Costa and Faggiano 1995). As a result,
slightly larger mortality differences would probably have been observed for
reland, Switzerland, italy, Spain andfor Portugal when data would have
been available for the entire 1980s. It is unlikely, however, that mortaiity
differences increase dramatically within 4 years time. Trend estimates for
France and ltaly that are presented in Appendix Table D suggest that man-
ual versus non-manual rate ratios may have increased by about 0.10 units
in 5 years time. This increase is not negligible, but taking into this increase
wouid not alter the international position of these countries.

The second problem relates to confounding. Socio-demographic char-
acteristics like nationality, region of birth and place of residence can act as
confounders to the association between occupationai class and mortality.
These variables have not been controlled for in the inequality estimates
presented in this chapter. One might question whether control for confound-
ing would have substantially changed these inequality estimates. Inequality
estimates for Finland have been found to be fairly insensitive {o confounding
by several socio-demographic characteristics {(Valkonen and Martelin 1988),
but this type of evaluation has not been made for other European countries.
in France, the magnitude of mortality differences strongly varies by region of
residence (Desplanques 1984, Vallin 1995), but uncertain is to what extent
control for region would change estimates of class differences in mortality in
France as a whole. In italy, confounding by region of birth reduces the
observed socio-economic mortality differences to a small extent. Preliminary
calcuiations, for which we used data from the Turin study (Costa and
Faggiano 1995), showed that control for region of birth increases manual
versus non-manual rate ratios with 0.04 units only.

The third probiem is that foreigners are exciuded from the data for Swit-
zerland and France. The inequality estimates for these countries therefore
refer to the native population only. It is uncertain how these estimates would
change when the foreign population would be inciuded in an appropriate
way. Simply adding this population to the data would probably result in
smaller inequality estimates, because foreigners in these countries have
usually manual occupations but do not have high mortality rates (Brahmi
1980). However, simply adding foreigners to the study population might
infroduce confounding by, for example, ethnic-cultural factors and health
selection during international migration, If attempts would be made to control
for this confounding, the adjusted inequality estimates might become either
smaller or farger than the originai estimates. Unfortunately, there are no
Swiss or French data that can be used to make proper estimates of the size
of mortality differences in the total population instead of the native popula-
tion only.
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Generalisability of the resulls

it should be born in mind that this study is restricted to deaths among men
younger than 60 years or, for some countries, 65 years. The restriction to
these age groups might be justified with reference to the dramatic nature of
pre-mature deaths, and the fact that mortality differences tend to be much
larger below the age of 60 years than at older ages (Lynge ef al. 1989, Mar-
telin 1994, Fox ef al. 1985, Olausson 1991). Nonetheless, deaths below 60
years represent only a smail part of the burden of mortality in industrialised
countries. The results of this study cannot be assumed to apply to ages of
60 years and over.

Another concern reiates to the choice of the socio-economic indicator.
The indicator used here, occupational class as defined in the EGP scheme,
is perhaps more relevant to some European societies than to others. This
raises the question whether the same international pattern of socio-econ-
omic differences In mortality would be observed with the use of other socio-
economic indicators, Comparisons between countries with respect to mor-
tality by income, housing tenure or other indicators of material deprivation is
one alternative, but these comparisons are not possible due to problems
with the availability and cross-national comparability of the necessary data.
Instead, data on mortality by educational level in the 1980s were available
for five countries; Finland, Norway, Denmark, France and ltaly. The results
are summarised in Table 5.10. More detailed results are presented else-
where (Kunst ef al. 1996). Table 5.10 shows that the relative position of
countries was about the same for education as for occupational class. There
is, however, one important exception. Whereas class differences in mortaiity
among men 30-44 years in ltaly were relatively small, differences by educa-
fional level were found to be as large as in France.

Table 5.10 The size of mortality differences associated with educational level. Men, 30-
44 and 45-59 years at death,

Country 30-44 years 45-59 years
Rll fa] 95 %Cl RIl fa] 95 % Cl

Fintand 312 (2,93 - 3.31) 2.41 (2.30 - 2.53)

Norway 3.31 (3.02-363) 2,09 (1.98 -2.21)

Denmark 240  (2.23 -2.58) 1.81 (1.72 - 1.90)

France ® no data 245  (2.07 -2.23)

ltaly 3.7 (3.23 - 4.27) 1.73 {1.57 - 1.92)

E] The Relative Index of Inequality. For calculation and interpretation, see sections

2.6.3 and 4.3.



Mortality and occupation in 1980’s 109

Mortality differences by occupational class among women were difficult to
assess due to problems with the classification of housewives and other
women not gainfully employed (Kunst et al. 1998). Much more easier is it to
classify women according to their educational level. For the five countries
mentioned above, we observed that mortalily differences by educational
level among women have approximately the same pattern as for men (Kunst
ef al. 1996),

Comparison to results of previous studies

Studies on mortality differences by occupational class in the 1970s observed
targer cross-national variations than we observed for the 1980s (chapters 3
and 4; Leclerc ef al. 1990, Leon ef al. 1992, Minder 1991, Vagerd and Lund-
berg 1989, Wagstaff ef al. 1991). The general impression of these studies
was that mortality differences by occupational class were much smaller in
Denmark, Sweden, and Norway than in Finland and France, with England &
Wales in-between.

The situation in the 1970s is reassessed in Table 5.11. This table is
based on unpublished data that were available to the analysis reported in
chapter 3. We reanalysed these data according to the methods used in the
present chapter.

Table 511  Mortality rate ratio comparing manual classes to non-manual classes, longi-
tudinal resuits for the 1970s compared to results for the 1980s. Men, 45-59
or 45-689 years at death ™

Country Observed rate ratio (95% Chy P! Adjusted rate ratio
1970s, 1970s, 1970s,  1980s,V
men 45-69 years  men 45-59 years 45-59 45-59
Norway 1.05 (1.04 - 1.07) 112 (1.09 - 1.15) 1.18 1.34
Denmark 1.07 {(1.06 - 1.09) 1.18 (1.15-1.20) 1.22 1.33
Sweden 1.09 {1.08 - 1.10) 1.18 (1.16 - 1.21) 1.26 1.41
England & W 1.20 (1.16 - 1.25) 1.21 (1.13 - 1.30) 1.25 1.44
Finland 1.35 (1.33-1.37) 1.39 (1.36-1.43) 1.40 1.53
France 1.39 (1.33-1.46}) 1.44 (1.35- 1.55) 1.61 1.71

[a] Most 1970s cohorts were aged 40-64 (40-54) years at the baseline year and fol-
lowed for 10 years {circa 1971-1980). The French 1870s cohort was 40-64 (40-59)
years at baseline and followed for 5 years (1976-1880).

ib] Calculated as in Table 5.4. Self-employed men (excluding farmers} are added to
non-manual classes in most countries except England & Wales. Source: unpub-
lished data from the study reported in chapter 3.

[€] Adjusted with the formula given in the appendix, using as input the population
share and relative mortality of men with oceupation unknown in the 1970s.

[d] Taken from Table 5.4.
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The first column of Table 5.11 reproduces the results for the 1970s as they
were reported before. For men 45-69 years, manual versus non-manual rate
ratios were very small in Norway, Denmark and Sweden, followed by Eng-
land & Wales, then by Finiand, and then by France.

A main problem with these estimates is that economically inactive men
are excluded from the estimates for Norway, Denmark, Sweden and France,
and to a lesser extent for England & Wales, As a first step to avoid this
problem, rate ratios were calculated for men 45-59 years only, thereby ex-
cluding men 60-69 years, most of whom were retired. As shown in column
2, ail rate ratios increase, but the increase is largest for Norway, Denmark
and Sweden. As a second step, the rate ratios for men 45-59 years were
adjusted for the exclusion of inactive men. As shown in column 3, this adjus-
tment results in much larger rate ratios for Norway, Denmark, Sweden and
France.

The adjusted rate ratios can be compared to our estimates for the 1980s
(summarised in column 4). This comparison suggests that the rate ratios
have increased in each country, similar to what has been observed in most
national trend studies (Dahl and Kjaersgaard 1993b, Harding 1995, Lang
and Ducimetiére 1995, Valkonen 1993b, Vagerd et al. 1995). Important to
the present study is to note that the relative positions of these countries
have remained approximately the same over time. Thus, the discrepancies
between the results of the present study and previous studies are in part
due to the failure of previous studies to adjust for the exclusion of economi-
cally inactive men, and in part due to different selections of age groups. A
high degree of correspondence is observed when restricting the analysis fo
men 45-53 years. This consistency over time fends further credibility to the
patterns observed in the present study with relatively large socio-economic
differences in mortality in Finland and, especially, France.

Explanations

The results are surprising because they do not support the expectation that
mortality differences are consisiently smaller in Nordic countries as compar-
ed to countries like England & Wales, Ireland and Mediterranean countries.
Smalier mortality differences were expected to have resuited from the egali-
tarian socio-economic policies that have been pursued since the 1930s in
Sweden and with some delay in the other Nordic countries as well.

These results agree with the observation made by stratification sociol-
ogists, that occupational class membership persists as a major determinant
of the life styles and living conditions of citizens of industrialised countries
(Goldthorpe and Marshall 1992, Warde 1994). This persistency was
stressed by Erikson and Goldthorpe (1992a), who observed that patterns of
intergenerational mobiiity between occupational classes were highly stable
over time and across industrialised countries. For example, Sweden was
found to have oniy slightly higher rates of social mobility than England and
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France. In view of this persistency of occupational class as a determinant of
one’s chances in life, it is no surprise to find for each European couniry that
occupationa! class remains an important determinant of one's chances of
death as well.

This common theme can nonetheless have major variations. The present
study provided strong evidence for at least one instance of cross-national
variations. Mortality differences in France were shown to be about two times
as large as in England & Wales. This finding contrasts with the evidence of
recent studies that these two countries are highly similar with respect to the
size of income inequalilies in the early 1980s (Atkinson ef al. 1995), and
with respect to social mobility patterns untii the 1970s (Erikson and Gold-
thorpe 1992a). This suggests that additional factors should be invoked when
explaining the large mortality differences in France. Causes of death related
to alcohol abuse have been found fo contribute much to the mortality excess
of manual classes in France (Desplanques 1984). The reasons for their
higher alcohol consumption are not well understood, but it is likely that some
unigque socio-culfural factors (e.g. related to tastes, traditions and values
attached to wine consumption) have sirengthened the links between health
and disadvantage in French society.

A comparison that has already been given attention in the Black Report
is that between Sweden and England & Wales (Townsend et al. 1988a).
Previous studies concluded that mortality differences by occupational class
were smaller in Sweden than in England & Wales (Kunst and Mackenbach
1994b, Minder 1991, Vageré and Lundberg 1989). However, this conclusion
needs more nuance. There is evidence from the present study that the posi-
tion of Nordic countries versus England & Wales varies by age, with mortal-
ity differences in Nordic countries being relatively small at ages 60-64 years,
but relatively large at ages 30-44 years (Tables 5.6 and 5.9). This pattern
does not contest the possibility that egaiitarian socio-economic policies are
associated with smaller differences in mortality. Is seems, however, that a
positive effect of egalitarian policies is overshadowed in these countries by
specific factors that operate at younger ages or among younger birth
cohorts. There might be a relationship with external causes of death (acci-
dents and violence), for which mortality rates among men 30-44 years are
higher in most Nordic countries than in England & Waies (WHO 1988). Per-
haps the age-dependency is in part cohort-specific and a refleciion of class
differences in childhood living conditions in the 1940s or later. Against this
possibility speaks the fact that socio-economic differences in the height of
younger birth cohorts are relatively small in Sweden (Kunst et al. 1995).

The position of Sweden as compared fo England & Wales is more fa-
vourabie when class differences are expressed in absoluie terms (Table
5.7). One might question whether small absolute differences can be con-
sidered a merit of the egailitarian socio-economic and other policies that
have been pursued in Sweden since several decades. These policies would
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reduce class differences in mortality in absolute terms rather than relative
terms, If they bring benefit to high as well as low occupational classes. This
would imply that the main effect of egalitarian socio-economic and other
policies wouid be to reduce national mortality leveis. There is some but con-
troversial evidence for an effect on national life expectancies (Wiikinson
1992a & 1996, Kaplan ef al. 1996, Judge 1995, Judge ef al. 1997). None-
theless, it is still surprising that, in relative terms, lower occupational classes
do not seem to have benefitted more than higher classes.

Implications

Available data on the magnitude of class differences in ali-cause mortaiity
cannot provide support to the suggestion of previous studies that these
class differences are highly variable across western European countries. Nor
can they provide support to the suggestion that egalitarian socio-economic
and other policies are able to bring about a substantial reduction in socio-
economic differences in mortality. The situation in France illustrates that
there are other determinants as well, some of which may have concealed a
beneficial effect of egalitarian policies.

More focused research is needed to assess the effects of egalitarian pol-
icies and other potentially relevant circumstances. There are sufficient possi-
bilities for further cross-national comparisons. One might attempt to include
women, distinguish more age-groups, include different socio-economic indi-
cafors, and analyze key causes of death and associated risk factors. One
might also study time trends in order to add historical depth and follow spe-
cific birth cohorts. These in-depth comparisons can help us to better under-
stand why socio-economic differences in mortality are as large as they are
in the different European countries.



Chapter six

Cause-specific mortality and occupational
class in 11 western European countries

6.1 Summary

In chapter 5, we observed that class differences in total mortality are about
equally large in most western European countries, aithough larger in France
and Finland. This chapter compares these countries with respect fo class
differences in mortality from specific causes of death, and the contributions
these causes make to class differences in fotal mortality.

Nationally representative data on mortality by occupational class among
men 45-59 years at death were obtained from longitudinal and cross-sec-
tional studies. Nine causes of death were distinguished. The magnitude of
mortality differences was measured by rate ratios that compare manual to
non-manual classes.

A north-south gradient was observed. Mortality from ischaemic heart
disease was strongly related to occupational class in England & Wales, Ire-
land, Finland, Sweden, Norway and Denmark, but not in France, Switzerland
and Mediterranean countries. In the latter countries, non-lung cancer and
gastro-intestinal diseases made a large contribution to class differences in
total mortality. Large international variations were also observed with respect
to lung cancer, cerebrovascular disease and external causes of death.

These cause-specific variations indicate large differences between coun-
tries in the contribution that disease-specific risk factors like smoking and
alcohol consumption make to socio-economic differences in mortality. The
cause-specific variations observed in this study contrast strongly with the
nearly constant class differences in total mortality in most western European
countries. This constancy underlines the generalised ability of higher occu-
pational classes to belter avold premature death whatever diseases and
associated risk factors are the main causes of premature death.

6.2 Introduction

Socio-economic differences in morbidity and mortality have been ohserved
for each European country for which data are available (lllsley and Svens-
son 1990, Mielck and Giraldes 1993). Health inequalities in different Euro-
pean countries seem fo represent only minor variations on a common
theme. But perhaps there is more diversity.
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There are several reasons for an interest in the degree to which health
inequalities are similar or dissimilar in the different European countries,
Large dissimilarities would imply that socio-economic differences in health
are highly sensitive to specific national circumstances. Further study might
show which circumstances are most influential, and perhaps identify circum-
stances that are liable to change through intervention.

A second reason relates to the international exchange of research find-
ings and policy experiences. An example are the findings from explanatory
studies, most of which are from the United Kingdom, the Netheriands or
Nordic countries (Davey Smith ef al. 1994, Lundberg 1991b, Mackenbach
1992). Combination of research findings from different countries can provide
a more comprehensive picture of the causes of health inequalities. This
exchange is only possible, however, to the extent that the patterns and
causes of heaith inequalities are similar in these countries. Some degree of
similarity is also required when extrapolating these findings to other parts of
Europe.

Several studies have compared countries with respect to the magnitude
of differences in mortality. In chapter 5, we demonstrated a higher mortality
level of manual classes as compared to non-manual classes in 11 western
European countries. For men 45-59 years, this mortality difference was
about equally large in most countries; relatively large mortality differences
couid only be demonstrated for Finland and, especially, France.

Only a few studies have compared countries with respect to the cause-
of-death pattern of socio-economic differences in mortality {e.g. Leclerc ef
al. 1983 & 1990). Valkonen (1987 & 1989), who compared Hungary to north-
ern European countries, found that the association with educational level
was relatively weak for cardiovascular disease mortalily but relatively strong
for other causes of death. This suggested that risk factors for cardiovascular
disease (e.g. tobacco consumption} made a smaller contribution to mortality
differences in Hungary than in northern Europe.

This chapter compares 11 countries from the northern and southern part
of western Europe. A comparison is made with respect to occupational class
differences Iin mortality from specific causes of death, and the contributions
these causes make to class differences in total mortality among men 45-59
years.

6.3 Material and methods

Data on mortality by occupationai class and cause of death were obtained
from longitudinal studies and otherwise from cross-sectional studies. Lon-
gitudinal studies were available for Finland, Sweden, Norway, Denmark,
England & Wales, France and ltaly. All studies covered the period of circa
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1980 to 1989. Data from cross-sectional studies were available for Ireland,
Switzerland, Spain and Portugal. Each cross-sectional study was centred
around the national population census of circa 1981.

The age group 45-59 years was distinguished for studies which classified
men according to their age at death. For longitudinal studies with a follow-up
period of about 10 years, the birth cohort aged 40-54 years at the start of
follow-up was distinguished.

Nine causes of death were distinguished. As shown in Table 6.1, the
share of these causes of death in the total number of deaths varies strongly
between Eurcpean countries. Ischaemic heart disease is the largest single
cause of death in northern countries. Relatively important in France and
more southern countries are non-lung cancer and gastro-intestinal diseases.
Other causes of death have different international patterns.

Table 6.1 Share of specific causes of death!® among all deaths of men 45-59 years at

death.
Country Share (%) in all deaths
fung other ischem cerebro- other respi- gastro- other extern
cancer cancer heat vascul cardiov ratory infest dis causes
Finland 7.3 13.4 356 6.2 6.1 34 4.6 5.3 18.1
Sweden 55 20.1 34.6 4.7 5.8 3.9 4.6 7.8 13.14
Norway 7.1 19.9 34.2 4.2 5.4 2.9 3.5 109 11.9
Denmark 9.5 19.8 26.3 4.1 5.2 3.8 58 14.0 11.6
EnglandW 11.4 20.2 38.2 55 5.1 5.7 [b} 8.0 5.8
Ireland 8.3 18.0 39.0 5.6 5.7 7.2 28 5.6 7.8
France 9.2 28.8 9.9 4.5 7.4 34 113 124 13.2
Switzerland 11.9 21.5 20.7 3.5 2.8 3.4 6.4 7.8 15.0
Italy fc] 36.6 {d] fd] 31.8 33 128 57 9.6
Spain 8.3 23.5 14.4 68 104 61 123 83 9.8
Portugal 4.2 18.7 113 114 6.2 62 132 134 154

[a} ICD-9 codes are, respectively, 162, other 140-239, 410-414, 430-438, other 390-
459, 460-519, 520-579, other <800, and 800-999.

ib] Combined with other diseases.
{c] Combined with other cancers.
Id] Combined with other cardiovascular diseases.

A common occupational class scheme, the EGP scheme, was applied to as
many countries as possible (Erikson and Goldthorpe 1992a, Bartley et al.
1996). These conversion schemes could not be applied fo the data available
for Denmark, Ireland, Haly, Spain and Portugal. Data from these countries
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could however be made comparable to the EGP scheme at the level of
three broad classes: non-manual classes (including self-employed men),
manual classes, and the class of farmers and farm iabourers.

For most countries, there was insufficient information on the former
occupation of economically inactive men, who therefore had to be excluded
from the analysis. Their exclusion is likely to lead to an underestimation of
mortality differences between occupational classes. Therefore, we applied a
procedure that approximately corrects for this underestimation. With this
procedure, which is described in the appendix for total mortality, we could
make adjustments for each cause of death separately.

The magnitude of mortality differences by occupational class was quan-
tified by rate ratios and rate differences. Rate ratios express the montality
level of manual classes as a ratio to that of non-manual classes. Rate ratios
were estimated by means of Poisson regression. The regression model
included a term on the contrast between manual and non-manual classes. A
series of terms representing 5-year age groups were added in order to con-
trol for age.

Rate differences were calculated as the absolute difference between the
death rates of manual and non-manual classes. Death rates were adjusted
for age by the indirect method, with national age-specific death rates as the
standard. The rate differences for specific causes of death add up to the
rate difference for total mortality. Thus, dividing the rate difference for a spe-
cific cause of death to the one for total mortality yields a measure on the
contribution that this cause makes to the rate difference for total mortality.

Two sources of data were used for France: a longitudinal study was
used to estimate the rate ratio for all-cause mortality, whereas a cross-sec-
tional study had to be used fo estimate rate rafios for both all-cause mortal-
ity and for specific causes of death. The longifudinal study was found to
vield a 1.196 times larger all-cause rate ratio than the cross-sectional study.
This discrepancy was due to a strong 'numerator/denominator bias’ in the
cross-sectional study (Desplanques 1984, Kunst & Groenhof 1996¢). in
order to correct for this bias, all rate ratio estimates from the cross-sectional
study were multiplied by the factor 1.1986.

6.4 Results

Table 6.2 presents manual versus non-manual rate ratios for total mortality
and broad cause-of-death groups. Rate ratios for total mortality are between
1.33 and 1.44 for most countries, except Finland (1.53) and France (1.71).
More pronounced cross-national variations are observed for broad cause-of-
death groups. Small from an international perspective are relative mortality
differences for neoplasms in Sweden, Norway, Denmark, England & Wales
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and Portugal, for cardiovascular diseases in Switzerland and the Mediteira-
nean countries, and for external causes of death in Norway, Denmark, Swit-
zerland and italy.

Table 6.2 Mortality rate ratio comparing manual classes to non-manual classes. Men
45-59 years at death. Major groups of causes of death.

Country Rate ratio {95% Ci}
All causes Neoplasms  Cardiovascular All other External
diseases diseases causes
Finland 1.53 1.38 1.48 1.60 1.76
(1.49-1.56) {1.32-1.47) (1.42-1.53) (1.48-1,70) (1.66-1.87)
Sweden 1.41 1.18 1.36 1.83 1.76
(1.38-1.44) (1.13-1.23}) {1.31-1.40) (1.72-1.93) {1.65-1.87)
Norway 1.34 1.25 1.34 1.51 1.42
{1.30-1.39) (1.18-1.33) (1.27-1.40) (1.40-1.63) (1.29-1.54)
Denmark 1.33 1.21 1.28 1.62 1.36
(1.30-1.36) (1.16-1.26) {1.23-1.33) (1.54-1.70) (1.27-1.45)
England/W 1.44 1.21 1.52 1.74 1.74
{1.33-1.56) (1.05-1.39) {1.36-1.71) (1.40-2.16) (1.24-2.46)
ireland 1.38 1.39 1.27 1.66 1.66
(1.30-1.46) {1.24-1.55) (1.17-1.38) {1.43-1.93) (1.33-2.07}
France I 1.71 1.71 1.35 2.09 1.72
(1.66-1.77} (1.61-1.82) {1.26-1.45) (1.97-2.22) (1.57-1.88)
Switzerland 1.35 1.44 1.08 1.75 1.39
{1.29-1.39) {(1.35-1.54) (1.01-1.15) (1.60-1.91) (1.26-1.53)
laly 1.35 1.43 1.17 1.60 1.22
(1.28-1.42) (1.31-1.55) (1.07-1.28) (1.43-1.80) (1.03-1.46)
Spain 1.37 1.33 1.19 1.52 1.80
(1.34-1.39) (1.29-1.38) (1.15-1.22) (1.46-1.57) {1.68-1.93)
Portugal 1.36 112 1.03 1.65 2.15

(1.31-140)  {1.05-1.21) (0.97-1.10) (1.55-1.76) (1.94-2.38)

[a} Confidence interval estimates for specific causes of death are approximate.

Table 6.3 presents manual versus non-manual rate ratios for specific causes
of death. Mortality from ischaemic heart disease is strongly related to low
occupational class only in England & Wales, Ireland and the Nordic coun-
tries. In France, Switzerland and Spain, on the other hand, large differences
are observed for non-lung cancer. Large international variations were aiso
observed for class differences in lung cancer (largest in Finland and lIrel-
and), cerebrovascular disease {largest in England & Wales) and gastro-in-
testinal diseases (largest in France and Italy).
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Figure 6.1 presents the contribution that broad cause-of-death groups
make to the difference between manuat and non-manual classes in total
mortality. Neoplasms contribute about 30 percent or more to the mortality
differences in Ireland, France, Switzerland, ltaly and Spain. Cardiovascular
diseases contribute about 30 percent or more to the moriality differences in
England & Wales, Ireland and the Nordic countries. The contribution of ex-
ternal causes ranges from less than 10 percent in italy and England &
Wales to more than 20 percent in Finland, Sweden and Portugal.

Figure 6,1  Contribution of broad cause-of-death groups to the difference between
manual and non-manual classes in total mortality. Men 45-59 years at
death.

Contribution (%)

FiN SWE NOR DEN E/W IRE FRA SWI ITA SPA POR

BBR Neoplasms [ | Cardiov N Other dis

7] External J

The contributions made by specific causes of death are presented in Table
6.4. The north-south gradient in the contribution of cardiovascular diseases
can be atiributed to ischaemic heart disease. In souihern countries, a large
part of the mortality difference between manual and non-manual classes is
due to non-iung cancer and gastro-intestinal diseases. Large internationai
variations were also observed for the contributions made by lung cancer
(largest in Ireland and Switzerland), cerebrovascular disease (largest in Eng-
land & Wales, Ireland and Portugal) and respiratory diseases (largest in fre-
land and Portugal).
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Table 6.3 Mortality rate ratic comparing manual classes to non-manual classes. Men
45.59 years at death. Specific causes of death.

Country Rate ratio (* : 95% Ct does nof include 1.00)

lung other ischem cerebro- other respi- gastro-  other

cancer cancer heart vascul cardiov  ratory intest diseases

Finland 2.200 114 147" 1.55 152 2377 137 150
Sweden 146 111 136" 1317 142 191 158  1.95
Norway 162 1.15 135 1217 137 168" 1.42° 149
Denmark 151 109 . 128 128 128 2.30° 185  1.48
EnglandW 154 1.07 150" 174  1.46 213 fal 149
Ireland 195 117 123 157 140 2000 108 187
France 165 175 1.14 1.61 1.54 263 220 1.89
Switzerland 173" 1.29 0.06 143 126 231 162  1.69
Italy b} 163 178  1.23
Spain 138 131 098 118 1.68 1.80° 143" 142
Portugal 107  1.15 078" 1.44° 1.14 213" 159 154

[a) Combined with other diseases.
[b] No distinction could be made between different neoplasms, nor between different
cardio-vascular diseases.

Table 6.4 Contribution of specific causes of death to the difference between manual
and non-manuat classes in total mortality. Men 45-59 years at death.

Country Contribution (%)
iung  other ischem cerebro- other respi- gastro- other
cancer cancer heart wvascul cardiov  ratory intest diseases

Finland 12.8 4.2 31.8 8.5 59 6.9 3.8 6.0
Sweden 5.9 6.0 30.1 3.5 53 6.7 5.6 15.0
Norway 11.7 9.3 34.7 2.9 5.0 4.8 4.0 14.9
Denmark 14.0 58 22.0 3.2 41 10.2 103 18.6
EnglandAMV 131 3.3 41.7 8.1 5.1 11.1 fa] 8.0
irefand 18.7 8.3 254 7.4 57 14.7 0.8 8.1
France 8.6 29.2 2.7 3.9 5.8 6.0 16.7 14.7
Switzerland 22.8 19.1 -0.3 4.2 7.4 2.1 107 13.7
italy [b] 51 244 38
Spain 8.9 20.8 -0.1 40 17.0 1.7 152 9.7
Portugat 1.3 8.9 -11.3 13.0 26 15,0 19.8 16.3

[a] Combined with other diseases.
Ib] No distinction could be made between different neoplasms, nor béetween different
cardiovascular diseases.
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6.5 Discussion

Evaluation of data problems

In chapter 5, we identified three major problems with the reliability and
comparability of the data that were available from different countries: the
use of occupational class schemes other than the EGP scheme, (our ap-
proximate correction for) the exclusion of economically inactive men, and
biases inherent to unlinked cross-sectional studies. In a series of evalua-
tions, we quantified the potential effect that these data problems could have
on manual versus non-manual rate ratios. The potential size of error was
less than 20 percent in all counfries, except Ireland, Spain and Portugal.
The magnitude of error does not vary substantially by cause of death. These
errors might explain some of our results, notably those for Ireland, Spain
and Portugal, but cannot account for the large international variations that
were observed for several causes of death.

Comparisons with respect to the cause-of-death composition of mortality
differences can be biased if the above-mentioned data problems are differ-
ential to cause of death. The perhaps major problem relates to the exclusion
of economically inactive men from the data sets from most counfries (see
Appendix). Their exclusion causes an underestimation of mortality differen-
ces by occupational class, and this underestimation is larger for diseases of
a more chronic nature, e.g. respiratory diseases (Kunst and Groenhof
1996b). However, we have coirected for the exclusion of inactive men by
means of correction factors that could be calculated for each cause of death
separately (Kunst and Groenhof 1896b). It is highly uniikely that any remain-
ing bias can explain the marked variations in the cause-of-death patterns
that were observed in this study.

The comparability of cause-of-death registrations is another area of con-
cern. European countries differ with respect to the design of death certificat-
es, the way physicians fill in these certificates, and the way in which their
information is coded at central statistical offices. In order to avoid
comparability problems as much as possible, most of this study dealt with
broad groups of causes of death. Some specific causes of death were none-
theless included because of their large share in the tofal humber of deaths.
Perhaps most problematic is the registration of deaths from ischaemic heart
disease, a part of which may be assigned to other heart diseases, other
cardiovascular diseases, or sudden death, If this misreporting occurs more
frequently to deaths among lower occupational classes than io deaths
among higher classes, the relatively mortality level of lower classes might be
underestimated. Can this problem explain the fact that no differences in
ischaemic heart disease mortality were observed in southern European
couniries? The answer should probably be no. With the data presented in
Table 6.2 it can be estimated what the resuits would be if the group of other
circulatory diseases (less cerebrovascular disease) would be added to



Causes of death 121

ischaemic heart disease. The contribution of this more robust cause-of-
death group to all-cause mortality differences would show the same marked
north-south gradient as was found for ischaemic heart disease alone.

Explanations

The magnitude of socio-economic differences in total mortality was found to
be approximately the same in most countries, with the exceptions of France
and Finland (chapter 5). The relatively large mortality differences in France
could be attributed to two cause-of-death categories: non-iung cancer and
gastro-intestinal diseases. Data from a French study showed that these
large differences can be atiributed to, respectively, cancers of the upper
digestive tract and liver cirrhosis (Desplanques 1984). The exceptionally
farge mortality differences for these two causes of death are illustrated in
Table 6.5 with French data for the late 1970s. Cancers of the upper diges-
tive tract and liver cirrhosis have excessive alcohol consumption as a com-
mon risk factor. This indicates that alcohol consumption makes an important
contribution to class differences in mortality in France.

Table 6.5 Mortality rate ratio of unskilled labourers versus higher-level employees and
professionals. France, 1976-1980, men 55-64 years. Source: Desplanques

(1984).
Cause of death Rate ratio Cause of death Rate ratio
Neoplasms 1.85 Cancer of lung 1.74
Circulatory diseases 1.37 Cancer of upper digestive tract 523
Respiratory diseases 3.45 Cancer of stomach 2.93
Liver cirrhosis 4.68 Cancer of colon 1.30
All causes 1.84 Other neoplasms 1.22

Characteristic for Finland is that external causes of death make a relatively
large contribution. This large contribution is probably also related to alcohol
consumption, They can do so, not because they are more unequally distrib-
uted than in, for example, England & Wales, but because violent deaths
have a large share in the national mortality level. This larger share is due to
relatively high national death rates for both suicide, homicide, accidental fall
and intoxications. This mortality excess is to a large extent related to alcohol
consumption (Makeld 1997). Alcohol-related mortality has been estimated to
account for at least 24 percent of the life expectancy difference between
manual classes and upper non-manual classes in Finiand (Makeld ef al.
1987). Drinking patterns in Finland have probably increased the incidence of
violent deaths rather than deaths from chronic diseases. Working classes in
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Finland tend to concentrate their drinking in episodes of intoxication inter-
spersed with periods of abstinence (Poikolainen 1983). This is likely to resuit
in a higher incidence and mortality from aicohol poisoning, accidental falls,
drowning and violence, rather than more deaths from liver cirrhosis.

Important to the situation in southern European countries is that
ischaemic heart disease mortality rates hardly differed between manual and
non-manual classes. This is probably related to the low national levels of
ischaemic heart disease mortality in southern Europe (Uemura 1983). Speci-
fic factors have protected men from southern European countries against
ischaemic heart disease, e.g. the traditional diet with frequent consumption
of fresh vegetables, fruits and vegetable oil, and the fraditionally moderate
levels of alcohol consumption (Beaglehole 1990, Epstein 1989, Filiberti et af.
1995, Helsing 1995, Kushi ef al. 1995, Verschuren ef ai. 1995). There is
evidence that these factors have protected lower socic-economic groups in
particular (Cavelaars ef al. 1997d, Regidor ef al. 1995b).

Smoking may have played an addifional role. Whereas marked inverse
social gradients in smoking emerged in northern Europe in the 1960s or
before, in southern Europe these gradients emerged only during the 1980s
(Borrell 1995, Cavelaars ef al. 1997¢, Regidor et al. 1995b, Sasco et al.
1994, La Vecchia ef al. 1988). Inverse class gradients in smoking existed in
Switzerland already in the early 1980s, but then seemed to be weaker than
in northern Europe {(La Vecchia el al. 1987).

Despite the lack of clear social gradients in smoking in southern Europe
in the early 1980s, class differences in lung cancer mortality were about as
large in France, Swilzerland and Spain as they were in northern countries
(Table 6.4). Other risk factors for iung cancer appear to have increased lung
cancer mortality among manual workers men in southern counfries, e.g.
psychosocial factors or high exposure to carcinogenic substances at work
(Hein ef al. 1992, Loon ef al. 1995, Marmot ef al. 1984),

Despite the large international variations in class differences in mortality
from specific causes of death, differences in total mortality were appro-
ximately equally large in most northern and southern countries. This might
be purely coincidental, but perhaps there is more to it than that. There is a
parallel with trends over time in northern Europe. Large socio-economic dif-
ferences in total mortality existed when infectious diseases and other ‘old’
diseases dominated the mortality patterns of northern European societies
(Stevenson 1923, Pamuk 1985, Reek 1993). Later, wheh 'diseases of af-
fluence’ and other non-communicable diseases became the major causes of
premature death, the mortality advantage of higher occupational classes
persisted. Higher classes seemed to have changed their life styles and living
conditions in ways that protected them against the new causes of death.
This adjustment process was most manifest with respect to ischaemic heart
disease (Marmot ef al 1978, Kaplan and Keil 1993, Vageré and llisley
1995). This chapter shows that in southern countries higher occupationai
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classes have equally been able to maintain over time a mortality advantage
over lower occupational classes. They achieved this not so much by pre-
venting death from ischaemic heart disease, but by preventing death from
diseases that were more important in their own country, such as alcohol-
related diseases. The nett result, smaller risks of dying prematurely, was the
same in both parts of Europe.

Implications

Specific national circumstances seem to be able to strongly influence the
magnitude, pattern and causes of socio-economic inequalities in mortality.
Of particular importance appears to be the prevalence, at the national level,
of risk factors that have the potential to strengthen the links between socio-
economic disadvantage and premature mortality. This was illustrated by the
alcohol consumption patterns in France and Finland. Conversely, mortality
differences in Mediterranean couniries seem to have been mitigated by the
presence of, among other factors, dietary habits that traditionally protected
men from manual classes against ischaemic heart disease.

The international variations observed here impose limits on the exchange
of research findings from one country to another, This applies, for example,
to the studies that have assessed empirically to what extent socio-economic
differences in mortality can be attributed to risk factors for cardiovascular
disease (Adler ef al. 1994, Kaplan and Keil 1993, Pekkanen ef al. 1995).
The similarity that was observed among northern European countries pro-
vides support to the frequently made assumption that resuits of studies from
one country apply to other northern countries. It is unwarranted, however, to
use these results to fill in the gap in knowledge on the causes of health
inequalities in France, Switzerland or Mediterranean countries. These coun-
tries need their own explanatory studies, which, lamentably, are very rare
(Davey Smith 1994, llisley and Svensson 1990, Mielck and Giraldes 1993).

The same caution is needed with the international exchange of experi-
ences with interventions that aim at improving the health of disadvantaged
groups by reducing the prevalence of specific risk factors for disease. Our
results for smoking-related causes of death suggest that a reduction in smo-
king rates may have much larger effects on inequalities in mortality in Eng-
land & Wales than in, e.g., Sweden or France. The prevention of alcohol
abuse by men in manual classes deserves a higher priority in France and
Finland than elsewhere.

We should finally warn against an exclusive focus on risk factors for
specific diseases. Our cross-national comparisons underscore the impres-
sion from trend studies that higher occupational classes are consistently
able fo better avoid premature death, irrespective whether premature mor-
tality is mainly caused by infectious diseases, cardiovascular diseases or
other diseases such as those related to ajcoholism. This prompts the ques-
tion what resources or mechanisms enable higher occupational classes to
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better protect themselves against the main risk factors of their time and their
country {Charlton and White 1995, Evans et al. 1994, Haan et al. 1989,
House ef al. 1992, Link and Phelan 1995, Vagerd and lllsley 1995, Wilkin-
son 1996). The answers have yet to be given. They are essential to explain-
ing why inequalities in premature mortality persist throughout western

Europe.



Chapter seven

Mortality and occupational class
in the United States:
a comparison to England & Wales and Sweden

7.1 Summary

In chapter 6, we observed that in the 1980s mortality differences by occupa-
tional class among men 30-59 years are about equally large in both England
& Wales, Sweden and in most other western European countries. In this
chapter, England & Wales and Sweden are compared to the United States.
The United States contrast strongly to England & Wales and, sspecially,
Sweden with respect to the egalitarian character of socio-economic, health
care and other policies. If egalitarian policies are able to substantially reduce
socio-economic differences in mortality, this effect might become visible in a
trans-atlantic comparison.

Data were obtained from the National Longitudinal Mortality Study (1979-
1989) and from comparable longitudinal studies from England & Wales and
Sweden. A common social class scheme was applied to each country. Dis-
tinctions were made between six occupational classes and nine causes of
death.

Mortality rates varied strongly by occupational class. In each country,
relatively high death rates were observed for skilied manual workers and,
especially, unskilled workers. The class of routine non-manual workers had
a iarge mortality excess in the United States, but not in England & Wales
and Sweden. The mortality excess of skilled and unskilled manual classes
was about equally large in each couniry. More variations between countries
were observed for specific causes of death. The mortality excess of
unskilled manual workers in the United States was relatively large for respir-
atory diseases, and relatively small for ischaemic heart disease,
cerebrovascular disease, traffic accidents and suicide mortality.

Despite a long tradition of egalitarian socio-economic, health care or
other policies, sacic-economic differences in mortality in northern European
countries are not smaller than in the United States. Several specific circum-
stances seem to have mitigated mortality differences by occupational class
in the United States. A better understanding of the role that different circum-
stances play is strongly needed, both to predict the future course of health
inequalities, and to estimate the extent to which alternative policy measures
¢an change this course.
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7.2 Introduction

Socio-economic differences in morbidity and mortality persist in both the
United States and western Europe (Bucher and Ragland 1995, Davey Smith
ef al. 1996, Fox 1989, House ef al. 1992, llisley and Svensson 1990, Mielck
and Giraldes 1993, Miller of al. 1993, Sorlie of al. 1995). Increasingly more
attention is given, especially in England, to the question how to tackle socio-
economic inequalities in health (Dahlgren and Whitehead 1991, Benzeval ef
al. 1995, Department of Health 1995). It has been forcefully argued that
policies directed at specific risk factors for disease, such as smoking and
diet, are likely to have modest effects only. Attention shoutd also be given to
the fundamental inequalities in education, work and income. As long as
these socic-economic disparities persist undiminished, the generalised ten-
dency of risk factors for disease to cluster among socio-economically dis-
advantaged groups is likely to continue (Link and Phelan 1995, Evans and
Stoddart 1994, Wilkinson 19986).

In this view, the experience of northern European countries is interesting.
Nordic countries, notably Sweden, have well established policies to improve
the living conditions of the Jeast advantaged sections of their popuiation. The
Scandinavian welfare model’ (Esping Andersen 1990) resulted in generous
unemployment and disability benefits (OECD 1991), high state expenditures
on social affairs (Eurostat 1989, OECD 1986), relatively small income in-
equalities (Atkinson et al. 1995), slightly higher rates of social mobility (Erik-
son and Goldthorpe 1992a), and universal access to high-quality medical
care (Doorsiaer ef al. 1992). In the United Kingdom, financial barriers to
access to medical care were removed since the institution of the National
Health Service in 1947 (Blaxter 1998). it appears plausible to expect that
these countries, and especially the Nordic countries, have smaller socio-
economic differences in morbidity and moriality than less egalitarian coun-
tries.

The results of the first comparative studies on health inequalities pro-
vided support to this expectation (Lynge et al. 1989, Minder 1991, Vagerd
and Lundberg 1989, Valkonen 1987; see also chapters 3 and 4). However,
these results were not confirmed in the more comprehensive, more reliable
and more detailed cross-national comparison that is reported in chapter &.
Differences between manual and non-manual occupational classes in mor-
tality among men 30-59 years were about as large in the Nordic countries
as in most other European countries, with the sole exception of clearly
larger differences in France.

These comparisons could, therefore, not provide support to the expec-
fation that socio-economic differences in health were consistently and sub-
stantially smaller in countries with egalitarian socio-economic, health care,
and other policies. The size of health differences in specific countries
appeared to depend on other circumstances as well, and some of these
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circumstances seem to be so powerful so as to conceal a relationship, if
any, with egalitarian policies. For example, socio-economic differences in
mortality in Mediterranean countries were strongly mitigated by the absence
of class gradients in ischaemic heart disease mortality (chapter 6). This
situation, that has resemblance to the situation in northern Europe and the
United States in the 1950s (Bainton and Peterson 1963, Mortensen ef al.
1959, Pell and Fayerweather 1985, Rogot and Hrubec 1989), might reflect
the influence of cultural rather than socio-economic factors.

The present study

in this chapter, a new attempt is made to assess a possible association
befween egalitarian policies and the magnitude of socio-economic differen-
ces in mortality. Sweden and England & Wales are compared to the United
States with respect to differences between occupational classes in mortality
among men 30 {o 59 years.

Within the industrialised world, the United States and Sweden are oppo-
site poles with respect o the size of income inequalities (Atkinson ef al.
1996). Also in stark contrast to the situation in the United States is the free
access, at least in financial terms, to high-quality medical care that is
enjoyed by all citizens of England & Wales and Sweden (Doorslaer ef al.
1992). If egalitarian socio-economic, health care and other policies are able
to substantially reduce socio-economic differences in mortality, this effect
might become visible in a trans-atlantic comparison.

Some support for this expectation comes from chapter 4, in which we
analyzed mottality differences by educational level among men 35-64 years
in the 1970s. These mortality differences were found to be larger for the
United States than for any northern European country. The present chapter
explores this preliminary result in more detail. It differs from the study of
chapter 4 in three respects.

First, more recent data are used than in the previous study. Data for
England & Wales and Sweden refer to the 1980s instead of 1970s. Data for
the United States come from a 10-year follow-up of the National Longitudinal
Mortality Study (1979-1989) instead of the 2-year follow-up period (1979-
1981) that was used in the previous comparison.

Second, a distinction is made by cause of death. Relatively large mor-
tality differences for specific causes of death point to the role of risk factors
that are specific to these causes of death, like smoking and violence. This
information might help, among others, to identify factors that act as
confounders or effect modifiers in the association between egalitarian socio-
economic policies and mortality differences. The large socio-economic differ-
ences in mortality that were observed for France provide an example (chap-
ter 6). Causes of death related to alcohol abuse have been found to contrib-
ute much to the mortality excess of manual classes in France. This sug-
gested that the effect of socio-economic disparities on mortality was
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strengthened in France by alcoho! abuse, which could act there as a main
vehicle through which poverty leads to premature death.

Third, further detail is added to our analyses by means of a distinction
between several occupational classes. Previous comparisons of mortality by
occupational class tended to focus on mortality differences between ’high’
and ‘low’ classes, especially non-manual and manual classes. Although this
one-dimensional view of occupational class may have considerable descrip-
tive advantages, it obscures some of the differences between occupational
classes that are of analytical interest. For example, the class position of
lower non-manual workers is not unambiguously ’higher' than that of skilled
manual workers (Erikson and Goldthorpe 1992a, Treiman 1977). The latter
workers have on the average low leveis of education, but their income levels
are nearly as high as those of lower non-manual workers. Egalitarian pol-
jcies in the field of income, education and access to health care can there-
fore affect these two classes in different ways.

7.3 Material and methods

Material

Data on mortality by occupational class and cause of death were obtained
from national longitudinal studies. Data for the United States were available
from a public use file of the National Longitudinal Mortality Study (Sorlie ef
al. 1995) covering the period 1979-1989. Data for England & Wales and
Sweden were obtained from longitudinal studies for 1981-1989 and 1980-
1986, respectively (Harding 1995, Vagers and Lundberg 1995).

The data from the different couniries had fo refer {o the same age group
in terms of age at death. Men in the study from England & Wales were clas-
sified according to their age at death in the age groups 30-44 and 45-59
years. In the other studies, men were classified by their age at the start of
follow-up. For the US study, with a follow-up period of 10 years, we distin-
guished the birth cohorts aged 25-39 and 40-54 years at baseline. For the
Swedish study, with 6 years of follow-up, we distinguished men aged 25-39
and 40-59 years at baseline.

The number of deaths observed in the highest age group was 2,958
(United States), 2,703 (England & Wales) and 39,789 (Sweden). More
deaths were observed in the Swedish study because it covers the entire
resident population, whereas the other studies cover representative samples
of circa 0.5 percent of the US population and 1 percent of that of England &
Wales.

Nine causes of death were distinguished. Cause-specific analyses were
only made for men 45-59 years, because of the small number of deaths by
cause of death and occupational class among men 30-44 years. As shown
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in Table 7.1, the distribution of ali deaths over specific causes was appro-
ximately the same in each country. Relatively small are the shares of lung
cancer in Sweden, ischaemic heart disease in the United States, and exter-
nal causes in England & Wales.

Table 7.1 Distribution of all deaths over nine groups of causes of death. Men circa
45-59 years at death.

Cause of death Share (%) in total number of deaths

United States  England & Wales Sweden

Lung cancer 12.4 11.4 55
Cther cancer 16.6 20.2 20.1
ischaemic heart disease 27.5 38.2 34,6
Cerebrovascular disease 35 5.5 4.7
Other circulatory diseases 11.2 5.1 5.8
Respiratory diseases 4.8 5.7 39
Gasfro-intestinal diseases 8.7 fal 4.6
Other diseases 82 8.0 7.8
External causes 10.2 5.8 13.1
All causes 100.0 100.0 100.0

(a] Combined with other diseases

Measurement of occupational class

A common occupational class scheme, the EGP scheme, was applied to
each country (Erikson and Goldthorpe 1992a). This scheme was developed
in order to facilitate international compariscns of social stratification and
mobility, and is therefore particufarly suited for our purposes. In this chapter,
we use a condensed version which distinguishes six classes (see Table
7.2).

For England & Wales and Sweden, conversion schemes were available
from the CASMIN project of Erikson and Goldthorpe (1992a). For the United
States, we derived a conversion scheme from a standard scheduie devel-
oped by Ganzeboom et al. (1989). Ideally, conversion schemes are applied
to the following aspects of the jobs that men perform: occupational title (by 3
digit code), employment stafus (self-employed or not) and supervisory status
{e.g. number of subordinates). In the data set available for the United
States, however, information was available only on occupational {itles. As a
result, the class of self-employed men (other than large employers, self-
employed professionals and farmers) could not be distinguished. in the sec-
tion 7.5, we discuss to what extent the results for other occupational classes
might have been biased.



130 Chapter 7

The distribution of men by occupational class is highly similar in ihe
three countries (Table 7.2). Most men belong to the classes of skilled or
unskilled manual workers, or to the class of professionals, large employers,
administrators and managers. The proportion of men in manual classes is
smaller in Sweden than in the other countries.

Table 7.2 Distribution of population over occupational classes. Men 30-44 and 44-59

years,
Age group Share (%) of all men with cccupation known
EGP class
United States  England & Wales Sweden
30-44
Professional, manager, etc 36.6 32.2 31.8
Routine non-manual 3.3 6.8 12.0
Foremen, skilled manual 25.6 25.2 23.2
Unskilled manual 24.3 23.2 21.1
Farmer, farm fabourer 4.1 2.0 4.3
Self-employed fal 10.6 7.5
Total 100.0 160.0 100.0
45-59
Professional, manager, elc 38.6 27.4 30.6
Routine non-manual 8.2 7.4 12.2
Foremen, skilled manual 25.0 26.0 19.2
Unskilled manual 22.9 27.9 21.0
Farmer, farm fabourer 53 2.7 7.5
Self-employed fal 8.7 9.4
Total 100.0 100.0 100.0

[a] Not distinguished. A large part of self-employed men are assigned {o the class of
professionals, managers etc.

Table 7.3 Differences between occupational classes in educational level and annual
household income. United States, men 45-59 years.

EGP class % of men without % of men with annual
High School grade 8 income < $15,000

Professional, manager, elc 8 9

Routine non-manual 16 20

Skilled manual 37 23

Unskilled manuat 50 35

Farmer, farm labourer 42 45

Unknown 49 61
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In the United States, the distinguished classes largely differ in terms of edu-
cation and household income (Table 7.3). Differences in educationai levels
are especially large between non-manual and manual classes. Income dif-
ferences have a different class pattern. Whereas routine non-manual
workers have on the average higher educational levels than skilled manual
workers, the average income levels of these two classes are nearly the
same. Similar patterns have been observed with survey data for Sweden
and Great Britain (Kunst ef al. 1996).

Methods

The relative mortality level of men in specific occupational classes was
measured by means of Standardized Mortality Ratios (SMRs). With this
measure, mortality levels are standardized by age according to the indirect
method, with the national age-specific mortality rates as the standard. For
the United States, mortality levels are in addition standardized by race
(black versus non-black). Approximately equally large differences in mortal-
ity were observed when the analysis was restricted to whites only, or when
addition control was made for Hispanic status.

in the studies from Uniled States and Sweden, there was insufficient
information on the former occupation of economically inactive men (retired,
disabled, unempioyed, etc). These men therefore had to be excluded from
the analysis. Their exclusion is likely to lead to an underestimation of the
SMRs of lower occupational classes. We therefore applied an adjustment
procedure that approximately corrects for this underestimation (see Appen-
dix).

The magnitude of variations in class-specific SMRs was quantified by the
Index of Dissimilarity (ID} {see section 2.6). This index can he interpreted as
follows: the percentage of all deaths that has to be redistributed among
occupational classes in order to obtain the same mortality level for each
class. One feature of the ID is that it takes info account the size of occupa-
tional classes; the more men are in occupational classes with extreme mor-
tality levels, the higher the ID is.

SMRs and the ID do not take into account the national mortalily level.
This level might however be relevant from some perspectives. A SMR as
high as, say, 1.50 implies a more important public health problem in coun-
tries with high national death rates than in countries with low death rates. In
order to compare countries also from this point of view, SMRs were con-
verted into estimates of absolute monality levels. Unfortunately, our data did
not provide internationally comparable data of national mortality levels, due
to, among others, differences between the studies in length of follow-up.
However, data published by the WHO (1988) could be used as an alterna-
tive source. National probabilities of dying between the ages 45 and 65
years were taken from this source, and they were multiplied by class-speci-
fic SMRs in order o estimate class-specific death probabilities.
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7.4 Results

In Table 7.4, SMRs are presented for specific occupational classes. In the
United States, the mortality rates of unskilled manual workers are about 2
times as high as those of the class of professionals and others. This mor-
tality difference is at least as large in England & Wales, and even larger in
Sweden among men 30-44 years. A special feature of the US mortality pat-
tern is the high SMR for routine non-manual workers, and the low SMR for
farmers 30-44 years.

Table 7.4 Mortality by occupational class, Men circa 30-44 and 45-59 years at death.

Age group Standardised Mortality Ratio faj
EGP class
United States  England & Wales Sweden
30-44
Professional, manager, etc 0.71 0.80 0.60
Routine non-manual 1.34 0.94 1.10
Foremen, skilled manual 1.05 6.90 1.09
Unskilled manual 1.38 1.55 1.50
Farmer, farm labourer 0.78 1.01 1.34
Self-employed bl 0.78 1.05
Total 1.00 1.00 1.00
45-59
Professional, manager, eic 0.78 0.73 0.77
Routine non-manual 1.34 1.03 1.09
Foremen, skilled manual 1.08 1.08 1.12
Unskilled manual 1.28 1.27 1.32
Farmer, farm labourer 0.79 0.78 0.79
Self-employed b} 0.92 0.91
Total 1.00 1.00 1.00

[a] Adjusted for the exclusion of men with occupation unknown, by multiplying the rate
ratios with the adjustment factors given in table B of the appendix.
[b] Not distinguished.

In Figure 7.1, class differences in mortality among men 45-59 years are
expressed in absolute terms, The pattern of mortality differences is highly
similar in each country, with the exception of the roufine nen-manual class in
the United States. Class differences in mortality in United States exist at a
higher general level of mortality. This has two consequences. First, men
from each occupational class in the United States have higher chances of
premature death than their European counterparts. Second, class differ-
ences in mortality are slightly larger within the United States when
expressed in absolute terms.
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Figure 7.1 The probability of dying beiween the 45™ and 65" birthday. Men in five EGP

classes.
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In Table 7.5, the magnitude of refative mortality differences is summarised
by means of the Index of Dissimilarity. Differences in total mortality among
men 30-44 years are slightly larger in Sweden than in the United States and
England & Wales. Mortality differences in the age group 45-59 years are
about equally large in each country. More cross-national variations are
observed in the age group 45-59 years for specific causes of death. As
compared to the European countries, mortality differences in the United
States are relatively large for lung cancer, other cancers and gastro-intesti-
nal diseases, but relatively small for ischaemic heart disease, the group of
‘'other diseases’, and externai causes of death.

in Table 7.6, cause-specific results are presented for routine non-manual
workers. The all-cause SMR was found to be especiaily high in the United
States. Table 7.6 shows that the same applies to nearly each cause of
death. Particularly high in the United States are the SMRs for lung cancer,
cerebrovascular disease, and external causes of death.

In Table 7.7, cause-specific results are presented for unskilled manual
workers. Their all-cause SMR is about equally high in each country. More
cross-national variations are observed for specific causes of death. The
SMR of unskilled workers in the United States are relatively high for respira-
tory diseases, and relatively low for ischaemic heart diseass,
cerebrovascular disease and external causes of death.
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Table 7.5 Magnitude of class differences in all-cause and cause-specific moriality.
Men circa 30-44 (all causes only) and 45-59 years {by cause) at death.

Cause of death Index of Dissimilarily (%) [a]

United States  England & Wales Sweden

All causes (30-44 years) 12.4 12.2 13.9
All causes (45-59 years) 9.9 9.2 9.8
Lung cancer 17.6 12.0 13.2
Other cancer 6.9 34 4.1
Ischaemic heart disease 7.9 10.3 9.6
Cerebrovascular disease 14.4 13.0 9.4
Other circulatory diseases 9.2 131 9.4
Respiratory diseases 19.8 17.5 16.5
Gastro-intestinal diseases 17.1 [b] 12.4
Other diseases 10.9 15.1 17.8
External causes 10.7 13.4 13.0

[a} Adjusted for the exclusion of men with occupation unknown, by multiplying the rate
ratios with the adjustment factors discussed in the appendix.
[b] Combined with other diseases.

Tahle 7.6 Cause-specific mortality of routine non-manual workers. Men circa 45-59
years at death.

Cause of death Standardised moriality ratio faj

United States  England & Wales Sweden

Alt causes 1.34 1.03 1.09
Lung cancer 1.45 1.03 1.19
Other cancer 1.23 1.05 1.09
Ischaemic heart disease 1.38 0.95 1.12
Cerebrovascular disease 1.60 0.85 1.13
Other circulatory diseases 1.07 1.27 113
Respiratory diseases 1.01 0.87 0.59
Gastro-intestinal diseases 1.33 [b] 1.00
Other diseases 1.33 1.61 0.64
External causes 1.64 0.85 0.94

[a] Adjusted for the exclusion of men with occupation unknown, by multiplying the rate
ratios with the adjustment factors discussed in the appendix.
13)! Combined with other diseases
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Table 7.7 Cause-specific morality of unskiled manual workers. Men circa 45-59
years at death.

Cause of death Standardised mortality ratio fa]

United States  England & Wales Sweden

Alf causes 1.28 1.27 1.32
Lung cancer 1.35 1.34 1.42
Cther cancer 1.24 1.12 1.10
Ischaemic heart disease 1.18 1.28 1.29
Cerebrovascular disease 1.09 1.35 1.33
Other circulatory diseases 1.34 1.37 1.40
Respiratory diseases 1.94 1.58 1.63
Gastro-intestinal diseases 1.70 bl 1.55
Other diseases 1.13 1.20 1.62
External causes 1.15 1.30 1.47
{a] Adjusted for the exclusion of men with occupation unknown, by multiplying the rate

ratios with the adjustment facters discussed in the appendix.
(b] Combined with other diseases

Table 7.8 provides further information on external causes of death in the
United States. The SMRs for suicide and traffic accidents are fairly tow for
unskilled manual workers, and remarkably high for routine non-manual
workers. Unskilled manual workers do have high rates of homicide mortality.
However, the absolute number of homicide deaths is small among men 45-
59 years. As a result, homicide mortality rates do not sizeably influence the
unskilled workers’ rate of death from all external causes of death together.

7.5 Discussion

Evaluation of data problems

Differences between occupational classifications have traditionally constitut-
ed the Achilles’ heel of international comparisons of health inequalities. Dur-
ing the last decade, however, sociologists have acquired much experience
with the application of one commeon social class scheme, the EGP scheme,
to both Europe and northern America (Erikson and Goldthorpe 1992a, Gan-
zeboom et al. 1989). This study builds upon that experience. For each coun-
try, we recoded original, individual-level data on the occupation of subjects
according to the EGP scheme.
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Table 7.8 Class differences in mortalily from specific external causes of death. United
States, men 45-59 years af death.

EGP class Standardised Mortality Ratio faj
All external Suicide Traffic Homicide
accidents

Professional, manager, etc 0.73 0.90 0.62 0.93
Routine non-manuat 1.64 2.21 2.16 0.48
Foremen, skilled manual 1.08 0.87 1.33 0.82
Unskilled manuat 1.1%6 1.03 0.84 1.31
Farmer, farm labourer 1.30 0.48 1.27 1.52
All classes 1.00 1.00 1.00 1.00
(total number of deaths) (301) (84) (83) (33)

[a] Adjusted for the exclusion of men with occupation unknown, by muitiplying the rate
ratios with the adjustment factors discussed in the appendix..

Crucial to this coding exercise is to secure cross-national comparability
when designing a recoding scheme for each data set separately. The
comparability of the schemes applied to England & Wales and Sweden was
secured by the use of schemes that Erikson and Goldthorpe (1992a) had
developed jointly for these countries, We ourselves had to develop the reco-
ding scheme for the United States data set. We took great care to maintain
comparability with the two European schemes as well as an international
scheme of Ganzeboom ef al. (1988). However, we encountered three prob-
lems.

The first is that no information was available on the employment status
(self-employed or not) of subjects. As a result, ho mortality estimates couid
be made for the class of self-employed men (excluding farmers, profes-
sionals and large employers). However, a small part of all men are in this
class, probably slightly more than 5 percent, Essential to our study is the
question whether mortality estimates for other occupational classes, and the
Index of Dissimilarity, have been substantially biased by misclassification of
these men. This is unlikely. An evaluation could be made by applying the
same EGP conversion scheme to the more complete individual-level data of
the US Health Interview Survey of 1991 (these data were kindly provided by
P Ellen Parsons, and they were analyzed by Adriénne Caveiaars). We eval-
uated to what extent the observed morbidity rates of occupational classes
would change if information on employment status would not be used. This
change was found fo be small for each occupational class. Age-adjusted
prevalence rates of 'less than good’ perceived general changed by iess than
2 percent in nearly all cases. The corresponding Index of Dissimilarity
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increased slightly by excluding information on employment status, from 2.0
to 12.5 percent. This evaluation thus suggests that our failure to use infor-
mation on employment status in the mortality data may have caused no sub-
stantial bias, and, if any, resuited in an overestimation rather than
underestimation of the magnitude of mortality differences in the United
States.

The second problem is that no information was available on the number
of subordinates. This information is especially important for an accurate
distinction between routine non-manual workers and upper non-manual
classes. If part of men from upper non-manual classes are misclassified as
routine non-manual workers, the mortality level of the latter class is likely to
be underestimated (the complementary effect, an overestimate of the death
rate of upper non-manual class, is weaker due to the much iarger population
size of this class). If this bias is sizable, that would imply that the SMR of
routine non-manual workers in the United States would in fact be even
higher than was observed in this study.

A third potential data problem relates to distinction between skiiled and
unskilled manual workers. In an evaluation that we made with Swedish data,
we observed that the mortality difference between skilled and unskilled man-
ual workers can be strongly underestimated if these two classes are distin-
guished only crudely (Kunst and Groenhof 1996d). in the US data set, how-
ever, this distinction couid probably be made with reasonable accuracy,
thanks to a systematical distinction between ’‘crafismen’ (mostly skilled
workers) and ’operatives’ (unskilled workers) in the basic 3-digit occupational
classification. A comparison to the 3-digit occupational classifications that
were used in the Swedish and English data sets, suggested that the skilled
versus unskilled distinction might have been even more accurate for the US
data than for the European couniries.

Comparison fo the previous literature
We questioned the comparability of the occupational data because the study
reported in chapter 4, which used educational level as the socio-economic
indicator, did observe larger mortality differences for the United States than
for England & Wales and Sweden. It should be noted, however, that older
data were used in that study. Data for northern Europe referred to the about
1971-1980 instead of about 1981-1990. Data for the United States came
from a follow-up of 2 years (1979-1981) instead of 10 years (1979-1989) of
the National Longitudinal Mortality Study. Note, in addition, that the US data
referred to a more recent peried that the European data, which biases the
cross-national comparisons to the extent that mortality differences by educa-
tional level increase over time.

This raises the question what results would have be observed with more
recent and more comparable data on moriality differences by educational
level. No such data are available for England & Wales and Sweden. There
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are data, on the other hand, for Norway and Finland in circa 1981-1990
(Kunst ef al. 1996; see also Table 5.10). In Table 7.9, estimates of the mag-
nitude mortality differences by educational level are presented for Norway,
Finland and the United States. These estimates are about as large for the
United States as for the Nordic countries. Thus, socio-economic differences
in mortaiity in the United States in the 1980s are found be about equally
large as in northern European countries, irrespective whether occupational
class or educational levei is used as the socio-economic indicator.

Table 7.9 Magnitude of mortality differences by educaticnal level. Men circa 30-44
and 45-59 years at death.

Country 30-44 years 45-59 years
Rl fa} 95 %Cl Rll faJ 95%Cl
United States ™ 293 (2.35-3.64) 241 (2.10-2.75)
Norway 3.3t (3.02-3.63) 2.08 (1.98-2.21)
Finland 312 (2.92-3.31) 241 {2.30-2.53)

fa] The Relative index of Inequality. For calculation and interpretation, see sections
2.8.3 and 4.3. Estimales for Norway and Finland are taken from Table 5.10.

(b} The RR is calculated is calculated on the basis of a distinction between six educa-
tional Tevels, and with control for 5-year age group and racefethnicity (Hispanics,
other while, black, other non-white).

Explanations

This similarity between the United States and northern Europe agrees with
the results of intra-Eurcpean analyses, which found that mortality differences
by occupational class among men 30-59 years were about equally iarge in
most countries from northern and southern Europe (chapter 5), These find-
ings confirm the impression of trend studies that the association between
occupational class and mortality is a persistent one. This association seems
to be determined more by what industrialised countries have in common
than by what distinguishes them.

The present study was a new attempt to detect a positive effect of egali-
tartan policies on the magnitude of socio-economic differences in mortality.
We expected that, if egalitarian socio-economic, health care and other poi-
icies would mitigate socio-economic differences in mortality, this effect would
become visible in a trans-atlantic comparison. However, this expectation
was notf supported by the results. This prompts the question why mortality
differences between upper and lower occupational classes are not larger in
the United States than in northern Europe. Perhaps some circumstances in
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the United States have prevented mortality differences between manual and
non-manual classes from being as large as they otherwise would be. We
discuss the possible influence of three types of circumstances: (1) class dif-
ferences in income and other resources, (2) class differences in the expo-
sure to specific risk factors for disease and injury and (3) the effects of
social maobility.

1. Class differences in income and other resources. Even though income,
health insurance and other material resources are less equally distributed
among the US citizens than among citizens of England & Wales and
Sweden, this does not imply that they are also less equaily distributed
between manual and non-manuali classes. In the United States, incomes are
perhaps not distributed along class lines to the same extent as in northern
Eurcpe but, instead, more along the lines of ethnicity, area of residence and
household characteristics. One might therefore hypothesize that differences
between manual and non-manual classes in income and other material
resources are not much larger in the United States than in England & Wales
and Sweden. However, available data do not provide support to this possi-
bility: in the early 1980s, the ratio of the average income earned by
employees as compared to that of manual workers was about 1.5 for the
United States, and 1.3 for England. Similarly, the ratios comparing unskiiled
to skilled manual workers were about 1.5, 1.3 and 1.15 for, respectively, the
United States, England & Wales and Sweden (OECD 1991).

An alternative explanation relates to the class distribution of non-material
rather than material resources. Perhaps there is some truth in the popular
view that the United States have a less class-ridden society than England &
Wales. If so, it may imply that in the Uniled States factors like prestige,
power, interpersonal contacts and access to information are less structured
by the traditional manual versus non-manual confrast than in England &
Wales. If so, non-material resources might have contributed less to the man-
ual versus non-manual mortality differences in the United States than they
did in England & Wales and perhaps Sweden.

An interesting class in this respect is that of routine non-manual workers.
This class is advantaged over manual classes in non-material terms rather
than in material terms. For example, this class differs from skilled manuat
workers by its higher average educationai level but not by a higher income
leve! (see Table 7.3). In addition, social mobility studies reveal a high
degree of social proximity between routine non-manual workers and higher
non-manual classes (Ganzeboom et al. 1989). These social-cultural advan-
tages may have benefited routine non-manual workers everywhere, but
more so in the European countries if non-material resources are more
important there than in the United States. In line with this finding is that the
class of routine non-manuai has moderate death rates in England & Wales
and Sweden instead of the high rates they have in the United States.
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2. Exposure to specific risk factors for disease. Another, complementary
type of explanation is that the association between occupational class and
specific risk factors for disease or injury is weaker in the United States than
in northern Europe. Indications with respect to specific risk factors may be
obtained from the analysis of specific causes of death. For four causes of
death, the excess mortality of unskilled manual workers was found to be
relatively small in the United States: ischaemic heart disease,
cerebrovascular disease, suicide and traffic accidents.

The smaller class differences in cardiovascular diseases in the United
States suggest that some risk factors for cardiovascular disease have no or
even a positive association with socio-economic status. Until the 1950s,
positive or weak associations existed for tobacco consumption and perhaps
also for animal fat intake and overweight. Tobacco consumption is a weli-
documented example (Haynes et al. 1978, Kaplan and Keil 1993). It is un-
likely, however, that this can explain the relatively smali gradients in
cardiovascular disease mortality in the United States. For tobacco consump-
tion, strong inverse associations emerged already in the 1950s. In addition,
positive gradients in tobacco consumption also existed in England & Wales
and Sweden, and there they persisted about one decade longer than in the
United States (Kunst and Mackenbach 1990, Marmot ef al. 1978, Vagerd
and Lundberg al 1989).

Research over the last 10 years has siressed the association between
living conditions in early childhood and the risk of dying from ischaemic
heart disease in later life (Baker 1991 & 1992, Baker ef al. 1993, Ben-
Shlomo and Davey Smith 1991, Elford et al. 1991 & 1992). To the extent
that this is true, it may offer an explanation for the relatively small class
differences in ischaemic heart disease mortality in the United States.
Children born to parents in low occupational classes might have experien-
ced more favourable rearing environments than their European counterparts.
Between about 1925 and 1950, when most of the men included in the pres-
ent study grew up, the United States had much higher national living stan-
dards and, in addition, wealth was not distributed as unequally as in later
years (Hadden 1996, Taylor and Jodice 1983).

Another hypothesis relates to the situation in southern Europe, where
class differences in ischaemic heart disease mortality are much smaller than
in northern Europe (chapter 6). It is likely that specific cultural factors have
contributed to this situation. In Mediterranean countries, traditional diet (with
frequent consumption of fish and vegetable oil) and drinking patterns (which
stimulated moderate alcohol consumption) probably protected men from
lower socio-economic groups against ischaemic heart disease (Epstein
1989, WHO Monica 1991). Perhaps the situation in the United States bears
some resemblance to that in southern European countries, Although the
United States is culturally closer to northern Europe than fo southern
Europe, the cultural and ethnic origins of the US population is diverse. It
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would be no surprise, therefore, to find that diet and other culturally deter-
mined life styles are distributed differently across occupational classes in the
United States than in northern Europe.

The low rates of suicide and traffic accident mortality might be related to
a large number of specific factors. The mixed religious composition of the
US population may be important with respect to suicide. Members of manual
classes probably adhere in larger numbers and moere intensively to Roman
Catholicism or to other religions that protect their followers against recurring
to suicide by imposing prohibitive norms, or fostering tight social bonds
(Breault 1986, Pescosolido 1990),

3. Social mobility. A popular view is that social mobility rates are higher in
the open US society than in England & Wales and perhaps other European
societies as well. Persons who achieve upward social mobility are more
likely to be better endowed with health, skills and other personal resources.
Selection of persons with high health potential into upper occupational
classes is likely to contribute to class differences in mortality. In Europe, this
contribution is thought to be small by most but not all authors (Blane et al.
1993, Dahl and Kjaersgaard 1993a, Lundberg 1991a, Power ef al. 1996,
West 1991). In the United States, however, higher rates of social mobiiity
might have increased mortality differences between cccupational classes to
a larger extent than in Europe.

However, this effect is likely to be modest. Comparative studies on social
mobility do not support the view that US scciety is more open than most
European societies. Erikson and Goldthorpe (1992a) observed that inter-
generational mobility between occupational classes is higher in Sweden than
in the United States and England & Wales, but that the difference between
these countries is small.

In addition, high rates of mobility might not only increase mortality differ-
ences by means of selection effects, but it can also mitigate these mortality
differences in other ways. High mobility rates imply that persons who are
grown up in poor socio-economic conditions have more opportunities to
escape from these conditions in later life. This would have the effect to
weaken the association between aduit occupational class and childhood
living conditions, and thus reduce the extent to which childhood living condi-
tions can contribute to mortality differences by occupational class in later
life. Thus, if rates of social mobility would be higher in the United States
than in Europe, the nett effect on the magnitude of class differences in mor-
tality can be either positive or negative, and perhaps small indeed.

Implications

From the perspective of United States, northern European countries can be
considered as ’natural experiments’ in which attempts are made to tackle
health inequalities by their roots. Especially interesting is Sweden, where
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social-democratic governments have made a determined effort for over 50
years fo enhance the living conditions and social position of disadvantaged
groups. There were good reasons to expect that egalitarian socio-economic,
health care and other policies resulted in a substantial and lasting reduction
of inequalities in health. However, comparative studies do not provide sup-
port to this expectation. Socio-economic differences in mortality in countries
with more egalitarian policies are not small from an international perspec-
tive. Nor are they small from a historical perspective: since the 1960s, socio-
economic differences in mortality have increased in northern Europe as well
as in the United States (Dahl and Kjaersgaard 1993b, Goldbiatt 1989,
Harding 1995, Marmot and McDowali 1986, Pamuk 1985, Pappas ef al.
1993, Preston and Elo 1995, Vageré and Lundberg 1995, Valkonen 1993b).

These findings do nof imply that egalitarian socio-economic policies can-
not help to reduce socio-economic differences in mortality. It is more than
likely that mortality differences in the Nordic countries would have been
larger in the absence of egalitarian policies, or that mortality differences in
the United States would have been smailer if income inequalities in this
country would have been as small as in Nordic countries. None the less, the
question prompts itself whether this reduction in mortality differences would
be as large some authors have suggested. For example, House ef al. (1992)
stated that

"Reductions in absolute socioeconomic deprivation may in the end be

necessary to produce significant and permanent reductions in the social

stratification of ageing and health. [..] increasing the percentage of
people completing high school or eliminating poverty would significantly
reduce if not eliminate socioeconomic differentials in ageing and
heafth.”
Unfortunately, the northern European 'natural experiments’ provide little
ground for believing in this optimistic scenario.

QOur results further warn against an exclusive focus on socio-economic
policies. The several explanations of the irans-atlantic variations that we
suggested in the previous section, illustrate that a wide range of both socio-
economic, cuftural and other conditions together determinie how large health
inequalities are in different countries. The potential role of some circum-
stances, for example cuitural factors, has been ignored too long in health
inequalities research. A better understanding of the role that different cir-
cumstances play is strongly needed by policies that aim to reduce heaith
inequalities in the near future, Without this understanding, it is difficult to
predict the future course of health inequalities, and to estimate the extent to
which alternative policy measures can change this course.
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Socio-economic differences in mortality
in 3 countries of central and eastern Europe:
a comparison to western countries

8.1 Summary

The high mortality rates of Central and Eastern European (CEE) countries in
the late 1980s raise questions on the fate of lower socio-economic groups:
were they affected disproportionately, or were they protected by egalitarian
socio-economic, health care and other policies of the former socialist
regimes? This study measures socio-economic differences in mortality
among men 30-59 years in three CEE countries: the Czech Republic,
Hungary and Estonia. The principal question is whether mortality differences
in these countries were smaller or larger than those in the United States and
western European countries.

National data sets with numbers of deaths by age, sex, educational level,
occupational class and cause of death were created by national teams and
analyzed centrally. Data from CEE countries were obtained from unlinked
cross-sectional studies for circa 1990, The magnitude of mortality differ-
ences was measured by rate ratios which compared manual to non-manual
classes, or fower to higher educational groups.

In each CEE country, men from lower socio-economic groups had
substantially higher risks of premature death. Increased death rates were
observed for all cause of death groups {heoplasms, cardiovascular diseases,
all other diseases combined, and exiernal causes of death) and also for
more specific causes of death such as ischaemic heart disease. Mortality
differences in the Czech Republic and Estonia were at least as large as in
western countries. By far the largest were mortality differences in Hungary,
and even more so when faking into account the exceptionally high national
death rates of Hungary.

The socio-economic, health care and other policies of the former socia-
list rule had not resulted in relatively small socio-economic differences in
mortality. instead, lower socio-economic groups were affected dispropor-
tionately by the unfavourable high national mortality rates of CEE countries
in the late 1980s. These results emphasize the need for continued attention
to health inequalities in Central and Eastern Europe.
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8.2 Introduction

In both the United States and western European countries, people with
fower education, lower income and lower occupational status have been
found to have higher risks of premature death (Bucher and Ragland 1995,
Davey Smith et al. 1996, Fox 1989, House ef al. 1992, lllsley and Svensson
19980, Mielck 1993, Miller of al. 1993, Sorlie ef al. 1995), There is increasing
evidence that socio-economic differences in mortality also exist in central
and eastern European (CEE) countries {Bobak 1996, Bosma 1994, Bosma
ef al. 1995, Brajczweski 1993, Dennis ef al. 1993, Janeckova and Hnilicova
1992, Klinger 1986, Kunst and Mackenbach 1994c, Mastilica 1990 & 1992,
Orosz 1990, Rosolova ef al. 1994, Sobotik and Rychtarikova 1992, Wnuk-Li-
pinski 1990). Uncertain is, however, whether these mortality differences are
larger or smalier than in western countries.

The situation in CEE at the end of the socialist era is of interest for
several reasons. First, under the former socialist rule, socio-economic,
health care and other policies had a distinct character and were alleged to
be more egalitarian. A comparison to the United States and western Europe
can show whether four decades of socialist rule had in the end brought
substantially smailer differences in mortality.

A second reason for a special interest in CEE relates to the unfavourable
moirtality developments since the 1960s. Whereas since then the mortality
decline accelerated in the West, it stagnated in CEE, especially among men
at working age (Hertzman ef al. 1996, UNICEF 1994, see also Figure 1).
During the post-socialist era, which started in about 1990 in most CEE
countries, mortality rates of these men even increased in several CEE coun-
tries. A comparison to western couniries can show whether disadvantaged
groups were affected dispropaortionately by the high national rates in the late
1980s.

Until recently, Hungary was the only CEE couniry for which estimates of
socio-economic differences in mortality were available with the level of
accuracy that is needed to compare these estimates to those made for
western countries. Valkonen (1987 & 1989) compared mortality differences
by educational level in Hungary in circa 1980 to those observed in England
& Waies and the Nordic countries. He found that mortality differences were
about equally large in each country. More diversity was observed for specific
causes of death. Hungary had small differences in cardiovascular disease
mortality, but relatively large differences in mortality from external causes of
death.

The objective of this chapter is to make East-West comparisons for a
more recent period and involving more couniries. We will describe socio-
economic differences in mortality in three CEE countries for which reliable
and internationally comparable data are available: the Czech Republic,
Hungary, and Esfonia. The available data refer to circa 1990, that is, shortly
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after the end of the socialist era. These countries will be compared tfo five
western countries: the United States, two of the largest countries of western
Europe {England & Wales and France, no data were available for Germany)
and two Nordic countries with daia on mortality by both education and occu-
pational class (Norway and Finfand). The inclusion of Finland is of particular
interest in view of its proximity to Estonia, both geographically, culturally and
historically.

For western countries, we used data that have been acquired as a part
of a large-scale project on socio-economic differences in morbidity and mor-
tality in Europe (Kunst ef al. 1996, Mackenbach ef al. 1997). Previous analy-
ses showed that Finland and, especially, France had larger mortality differ-
ences than any other western country for which data are available. Socio-
economic differences in mortality in the United States, England & Wales and
Norway were as large as in most other western countries (chapters 5 and
7).

This analysis focuses on mortality among men in the age groups 30-44
and 45-59 years. This restriction was demanded by problems with the avail-
ability and comparability of data for other age-sex groups, and it was moti-
vated by the fact that recent mortality trends in CEE were especially worri-
some for men at working age (Hertzman et al. 1996, UNICEF 1994).

8.3 Material and methods

Material

An overview of data sources is given in Table 8.1. Mortality data for the
CEE countries were obtained from studies of the 'unlinked’ cross-sectional
type (see section 2.3). Each study was centred around the national popula-
tion census of circa 1990. An exception is a Czech study for the period
1982-1985, which was added because data on mortality by educational level
were not available for more recent years. Longitudinal studies were available
for the United States and western European countries. In these studies (a
nationally representative sample of) all persons enumerated during the cen-
sus of circa 1980 were followed for a period of about 10 years.

Data from different countries had to refer to the same age group in terms
of age at death. The age groups 30-44 and 45-59 years were distinguished
for studies that classified men according to their age at death. For longitudi-
nal studies with a follow-up period of about 10 years, the birth cohorts aged
25-39 and 40-54 years af the start of follow-up were distinguished.

Four groups of causes of death were distinguished: neoplasms (ICD-9
chapter 1), circulatory diseases (VII), other diseases (rest of [ to XVI) and
external causes (XVII). In addifional analyses, a few large single causes
were distinguished, including lung cancer and ischaemic heart disease.
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Cause-specific analyses were only made for men 45-59 years, because of
the small number of deaths by cause of death and socio-economic group
among men 30-44 years.

Table 8.1 Overview of sources of data.

Country Design Period Sample size SE- Observed
indica- number
tors™  deathst

Czech Republic cross-sectional  1982-1985 all men E 58,195
Czech Republic cross-sectional  1990-1991 alt men O 20,239
Hungary cross-sectional  1988-1992 afl men E,O 75,687
Estonia cross-sectional  1987-1991 all men E 10,001
United States tongitudinal  1979-1989 +0.5 % EO 2,958
England & Wales fongitudinal  1981-1989 1% o] 2,703
Norway longitudinal  1980-1980 all men E,O 22,033
Finland longitudinal  1981-1990 all men E,O 39,080
France longiludinal  1980-1989 5% EY0O 15,016

[a} Available socio-economic indicators. E=education, O=occupation.

ib] Observed number of deaths among men 45-53 years.
ic] No data on the associalion between education and cause-specific mortality.

Table 8.2 National death rate, and distribution of deaths over four groups of causes of
death. Men circa 45-59 years ai death.

Country Share (%) in fotal number of deaths National
death
Neoplasms Cardiovasc  All other External rate
diseases diseases causes fa]
Czech Republic {90-81) 31.4 45.7 16.0 7.0 12.03
Hungary 274 37.1 22.2 13.3 17.20
Estonia 26.4 423 13.1 18.3 16.73
United States 20.0 42.2 18.7 10.2 8.24
England & Wales 31.7 48,9 13.7 - 5.8 7.86
Norway 271 43.8 17.3 11.9 7.47
Finland 20.7 47.9 13.3 18.1 10.27
France 38.0 218 271 13.2 9.49

{a) Number of deaths among men 45-59 years per 1000 person years. In the middle
of the study perfods given in Table 8.1. Source: WHO (1988) and later years.
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Table 8.2 presents the share of these causes of death in the total number of
deaths among men 45-59 years. In most countries, between about 40 and
50 percent of all deaths is caused by cardiovascular diseases, and about 30
percent of all deaths is caused by neoplasms. The groups of other diseases
and external causes of death account for less than about 25 percent of all
deaths; their precise share strongly varies between countries.

The socio-economic status of men was measured by two indicators:
occupational class and educational level. For each indicator, broad socio-
economic groups were defined that could be measured in a comparable way
in each countty,

The educational level of subjects was measured as the highest level of
education they completed. For the CEE countries, a distinction could only be
made between men with at least upper secondary education and men with
lower levels of education. The same distinction was made for the western
countries, where possible. For the United States, a distinction is made
between those with at least some college education, and those who have
completed high school or less. Table 8.3 (last column) shows that about one
third of men were assigned to the highest educational level in CEE coun-
fries, This share is higher for most western countries except France. The
low share for France reflects particularities of the French educational sys-
tem, which makes high requirements to completing upper secondary educa-
tion with a diploma.

Three occupational classes were distinguished: non-manual classes
(including self-employed men), manual classes, and agricuitural classes
(farmers and farm iabourers). For western countries, these classes were
measured in a highly comparable way by recoding detailed individual-level
data on men’s occupation according to a standard conversion scheme, the
EGP scheme (Erikson and Geidthorpe 1992a, Bartley ef al. 1996). For the
Czech Republic and Hungary, an approximation fo this classification could
be obtained by combining the about eight occupational classes that were
distinguished in the national data sets. The population distribution by broad
occupational class is given in Table 8.3. In the Czech Republic and
Hungary, about 30 percent of aill men were assigned to non-manual classes,
about 60 percent to manual classes, and about 10 percent to agricultural
classes, In most western countries, non-manual classes are as large as ma-
nuat classes.

For most countries, there was insufficient information on the former oc-
cupation of economically inactive men (retired, disabled, unemployed, etc),
who therefore had to be excluded from the analysis. Their exclusion is likely
to lead to an underestimation of mortality differences between occupational
classes. We applied a procedure that approximately corrects for this
underestimation (see Appendix).
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Table 8.3 Distribution of study population by occupational class, and by eduecational
fevel. Men 30-44 and 45-59 years.

Country Age group Share (%) in total population!® Share (%)
with upper
Non-manual Manual Agricultural secondary
classes classes classes education
Czech Republic® 30-44 28.4 64.4 7.2 3141
45-59 33.8 60.2 6.0 27.7
Hungary 30-44 27.7 65.2 7.1 37.3
45-59 28.1 61.8 10.0 322
Estonia 30-44 no data 40.9
45-59 333
United States 30-44 45.9 49,9 4.1 48.7
45-59 46.8 47.9 53 35.1
England & Wales 30-44 48.6 48.4 2.0 ne data
45-59 42.4 53.9 2.7
Finland 30-44 391 51.5 9.4 59.9
45-59 36.3 46.8 17.0 329
Norway 30-44 51.5 42.5 5.9 62.0
45-59 48.4 42.3 9.3 451
France 45-59 46.6 42.2 11.2 18.4

[a} As % of the total population per age group, less men with occupation unknown.
[} Data on occupation refer to 1990, those on education refer to 1983.

Methods
The magnitude of differences in mortality by educational level and occupa-
tional class was summarized by means of rate ratios. These rate ratios
express the death rate of the lower socio-economic group (men with lower
education, or men in manuai classes) as a ratio of the death rate of the
higher socio-economic group {men with higher education, or men in non-
manual classes). Rate ratios and their 95% confidence intervals were esti-
mated by means of Poisson regression analyses. The regression model
included a term that represented the contrast between the lower and higher
socio-economic group. A series of terms representing 5-year age groups
were included in the regression model in order to adjust for age. Rate ratios
for the Unites States were also adjusted for race/ethnicity (Hispanics, other
white, black, other non-white).

Rate ratios do not take into account national mortality levels. This level
might however be relevant from some perspectives. A rate ratio of, say, 1.5
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implies a more important public heaith problem in countries with high nation-
al death rates than in countries with low death rates. In view of this, we also
calculated absolute mortality levels for high and low socic-economic groups.
From publications of the WHO (1988 and later years) we obtained estimates
of national probabilities of dying between the ages 45 and 65 years. These
probabilities were multiplied by class-specific SMRs in order to estimate
class-specific probabilities of dying.

8.4 Results

Table 8.4 presents estimates of the magnitude of mortality differences
between manual and non-manual classes. These mortality differences are
larger in the Czech Republic than in each western country. Especially large
are mortality differences in Hungary. The East-West contrast is most marked
in the younger age group. Confidence intervals do not overlap, except those
for men 45-59 years in the Czech Republic and in France.

Table 8.4 Mortality rate ratio comparing manual classes to non-manual classes. Men
30-44 and 45-59 years at death,

Country 30-44 years 45-59 years
Rate ratio™ (95% CI) Rate ratio™ {95% C1)
Czech Republic 225 (2.11-2.40) 1.83 (1.77 - 1.89)
Hungary 2.89 (2.80-2.98) 265 (260-270)
United States 142 (1.26 - 1.61) 132 {1.22-1.43)
England & Waies 1.46 (1.24 - 1.74) 1.44 (1.33 - 1.56)
Norway 157 (1.57 - 1.74) 134 (1.30-1.39)
Finland 1.76  (1.70 - 1.83} 1.53 (1.49 - 1.56)
France no data 171 (1.66 - 1.77}

[a] Adjusted for the exclusion of men with occupation unknown, by multiplying the rate
ratios with the adjusiment factors given in table C of the appendix.

Table 8.5 presents estimates of the magnitude of mortality differences
between lower and higher educational groups. Mortality differences are gen-
erally larger in CEE countries than in western countries. At ages 45-59
years, however, mortalily differences in the Czech Republic and Estonia are
smaller than those in France. As with occupation, especially large are the
mortality differences that are observed for Hungary.
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Table 8.5 Mortality rate ratio comparing lower educationat groups to higher groups.
Men, 30-44 and 45-59 years at death.

Country 30-44 years 45-59 years
Rate ratio (95% Cl} Rate ratio (95% CI)
Czech Republic 224 {(2.15-2.34) 1.62 (1.59 - 1.65)
Hungary 2.94 (2.85-3.03) 220 (2.16 - 2.24)
Estonia 186 (1.82-2.10) 164 (1.57-1.72)
United States 166 {1.45-1.91) 1.52 (1.41- 1.64)
Norway 1.72  (1.64 - 1.80) 1.40 (1.36 - 1.44)
Finland 168 (1.63-1.74) 1.52 (1.48 - 1.56)
France no data 175 (1.70 - 1.81)

Table 8.6 presents estimates of the magnitude of manual versus non-man-
ual differences in mortality from specific cause-of-death groups. For each
cause of death, mortality differences in the Czech Republic and Hungary are
substantial, and they are larger than the differences observed in western
countries. The East-West contrast is relatively weak for cardiovascutar dis-
ease mortality.

Table 8.6 Manual versus non-manual rate ratio for mortality from major groups of
causes of death. Men 45-59 years at death,

Country Rate rafio (95% ClI) ©
Neoplasms Cardiovasc  All other External
diseases diseases causes
Czech Republic 1.76 1.60 2.75 2.00
(1.66-1.86) (1.52-1.68) {2.51-3.00) (1.81-2.22)
Hungary 2.24 2.27 4.05 2.97
(2.16-2.33)  (2.20-2.34)  (3.88-4,23) (2.79-3.17)
United States 1.42 1.27 1.34 1.18
(1.23-1.64)  (1.13-1.43)  (1.13-1.60)  (0.93-1.51)
Engltand & Wales 1.21 1.52 1.74 1.74
(1.05-1.39)  (1.36-1.71)  (1.40-2.16)  (1.24-2.46)
Norway 1.26 1.34 1.51 1.42
(1.18-1.33) {1.27-1.40) (1.40-1.63) (1.29-1.54)
Firland 1.39 1.48 1.60 1.76
{1.32-1.47) {1.42-1.53) (1.48-1.70) {1.66-1.87)
France 1.71 1.35 2.09 1.72

(1.61-1.82)  (1.26-1.45)  (1.97-2.22)  (1.57-1.88)

fal Adjusted for the exclusion of men with occupation unknown,as in Table 8.4
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Table 8.7 Rate ratio comparing lower educational groups to higher groups for major
groups of causes of death. Men 45-59 years at death.
Country Rate ratio (95% CI)
Neoplasms Cardiovasc  All other External
diseases diseases causes
Czech Republic 1.65 1.42 2.12 2.06
{1.59-1.72y  (1.38-1.46) (2.00-2.24)  (1.89-2.24)
Hungary 1.88 1.94 2.81 3.056
{1.81-1.85)  (1.88-2.00) (2.69-2.94) (2.88-3.24)
Estonia 1.56 1.50 2.00 1.94
(1.42-1.70)  (1.40-1.61) (1.74-229)  (1.73-2.17)
United States 1.52 1.55 1.54 1.34
{1.32-1.75)  (1.38-1.74) {1.29-1.83)  (1.05-1.71)
Norway 1.23 1.44 1.54 1.48
{1.17-1.30)  (1.38-1.51) (1.43-1.85)  (1.36-1.61)
Finland 1.37 1.57 1.51 1.59
(1.30-1.44)  (1.51-1.82) (1.42-1.61)  (1.51-1.68)
Table 8.8 Rate ratio comparing fower educational groups to higher groups for five
specific causes of death. Men 45-59 years at death.
Country Rate ratio (95% Cl)
Lung Ischaemic Cerebrovas- Respira- Liver
cancer heart dis cular dis tory dis cirrhosis
Czech Republic 2.38 1.31 1.76 3.13 2.09
(2.23-2.54) (1.26-1.36) (1.64-1.89) (2.78-3.51) (1.85-2.36)
Hungary 222 1.63 2.39 4.25 2.63
(2.08-2.36) (1.57-1.70) {(2.23-2.57) (3.73-4.85) (2.47-2.80)
Estonia 2.04 1.46 1.49 3.38 1.31
(1.74-2.40) (1.34-1.59) (1.28-1.75) {(2.47-4.61) (0.88-1.96)
United States 2.04 1.61 225 218 1.49
(1.65-2.52) (1.39-1.86) {1.51-3.35) (1.55-3.06) (1.01-2.18)
Norway 1.59 1.46 1.39 1.90 1.36 1
{1.43-1.77) (1.39-1.53) (1.21-1.59) (1.60-2.27) (1.17-1.58)
Finland 2.16 1.58 1.51 2.31 1.24 ¥
{1.95-2.39) (1.52-1.64) (1.37-1.668) (1.99-2.68) (1.12-1.38)

fa] All gastro-intestinal diseases.

Table 8.7 presents estimates of the magnitude of cause-specific mortality
differences by educational level. For each cause of death, mortality differ-
ences in Hungary are large from an international perspective. In the Czech
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Republic and Estenia, relatively iarge mortality differences are only observed
for the group of other diseases and for external causes of death.

Table 8.8 presents estimates of the association between educational
level and mortality from five specific causes of death. Relatively large in the
CEE countries are differences in mortality from lung cancer, liver cirrhosis
and, especially, respiratory diseases. Differences in mortality from ischaemic
heart disease and cerebrovascular disease are not consistently larger in the
East than in the West.

Figure 8.1  The probability of dying between the 45" and 65™ birthday. Men in non-
manual and manual classes,
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Figure 8.1 presenis absolute mortality rates of non-manual and manual
classes in the different countries. This figure is restricted to men in the older
age group; a similar pattern was observed for men 30-44 years (not shown
here). The death probabilities of men in non-manual classes are approxim-
ately equally high in each country. Much more variation is observed in the
death probabilities of manual classes, which are almost two times as high in
Hungary as in most western countries. As a consequence, the absolute mor-
fality difference hetween manual and non-manual classes is relatively large
in Hungary and, to a lesser extent, the Czech Repubilic.



Ceniral and Eastern Europe 153

Figure 8.2 presents the deaths probabilities of men in higher and lower
educational groups. This figure is restricted to older age groups; a similar
pattern was observed for men 30-44 years. Higher educational groups in
CEE countries, especially Estonia, have higher mortality levels than their
western counterparts, A more pronounced East-West contrast is observed,
however, in the death probabilities for lower educational groups. As a conse-
guence, the absolute mortality difference between lower and higher educa-
tional groups is larger is eastern countries than in the West.

Figure 8.2  The probability of dying between the 45" and 65" birthday. Men in higher
and fower educational groups.

457

40

357

301

2541

Probability of dying (%)

7

USA France Norway finland Estonfa Czech Hungary

S High education & L.ow education

8.5 Discussion

Evaluation of data problems
The results presented above were carefully evaluated against problems with
the reliability and international comparability of data on mortality by occupa-
tional class. The most important data problems appeared to relate to the
comparabhility of socic-economic indicators, and the unlinked cross-sectional
nature of the data available for CEE countries.

We first discuss the comparability of data on educational levels. For the
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CEE countries, a distinction couid only be made between men with at least
upper secondary education and men with lower levels of education. For the
western couniries, a distinction was made that approximately corresponded
to this distinction. However, because there are large differences in the edu-
cational systems of the respective countries, optimal comparability is difficult
to achieve. As a check to our results, we calculated for western countries
rate ratios that correspond to alternative distinctions of high versus low edu-
cafional levels. We found that these alternative rate ratios were, just as the
ratios presented in Table 8.5, smaller than those for the Czech Republic and
Estonia, especially for men 30-44 years.

Perhaps more problematic is the comparability of data on occupational
class. A high degree of comparability was achieved among the western
countries, thanks to the application of the EGP conversion scheme to indi-
vidual-level data from each western country. There is more potential for
error in the case of Hungary and the Czech Republic, where occupational
classes could not be constructed in this detail. However, the potential size of
error is likely to be modest when comparing countries on the basis of the
manual versus non-manual distinction only. Manual and non-manual classes
are fairly clearly delimited by the nature of the work that men perform, and
borderline movements can be expected o have relatively small effects on
the mortality rates for these broad classes.

Nonetheless, the potenfial problems with the measurement of occupa-
tional class shouid not be underscored. Hungary requires special concern.
The proportion of Hungarian men 45-59 years with occupation unknown was
exceptionally high. We had to apply a correction formula to adjust for their
exclusion. This adjustment was large (see Appendix Table C). For example,
for men 45-59 years, it increased the observed rate ratio of 1.98 to the 2.65
value presented in Table 8.4. Since this adjustment procedure is approxim-
ate only, it leaves room for residual error. However, the estimates for edu-
cation may serve as a check. The fact that relatively large differences in
mortality in Hungary were obhserved for educational level as well as occupa-
tional class, strongly suggests that this unfavourable record of Hungary is
real.

Another data problem relates fo the 'unlinked' cross-sectional nature of
the data that were available for CEE countries. As explained in section 2.3,
in this type of data, information on the socio-economic status of deceased is
given at death cerificates whereas information on the socio-economic status
of the corresponding living population is obtained from the population cen-
sus. If the measurement of socio-economic status is different in these two
sources of information, this can bias estimates of the size of mortality differ-
ences by socio-econemic group. In an evaluation of unlinked cross-sectional
studies from Italy, Switzerland, France and England & Wales, we observed
that manual versus non-manual rate ratios can be biased by at most 20 per-
cent. This bias can be either upwards or downwards (chapter 5, Kunst and
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Groenhof 1996¢). According to the judgement of the CEE participants to this
study, there are no reasons to suspect that the bias is larger in CEE coun-
tries. If this bias would indeed be of the same magnitude in CEE data sets,
this bias would have only a modest effect on the results of the present
study. The worst scenario is that the magnitude of mortalily differences in
CEE countries is overestimated by 20 percent, for both educational level
and occupational class. If we assume such a large and consistent bias and
therefore adjust inequality estimates downwards by {he corresponding factor
(100/120), the estimates for Estonia and the Czech Republic would be as
large as in most western European countries, whereas Hungary would still
have by far the largest inequalily estimates of alt countries.

An additional check is to compare the inequality estimates for CEE coun-
tries fo estimates from western European countries that are based on
unlinked cross-sectional data. In chapter 5, we used such data to measure
mortality differences by occupational ciass in Ireland, Switzerland, Spain and
Portugal in circa 1980. Manual versus non-manual mortality rate ratios for
each of these countries were as small as those for England & Wales and
Norway (see Tables 5.3 and 5.4) and thus clearly smaller than in CEE coun-
fries,

Comparison to previous studies

Valkonen (1987 & 1989) observed that the association between all-cause
mortality and educational level in Hungary was as strong as in England &
Wales, Norway and Finland. The international position of Hungary is con-
siderably less favourable in our study. A possible explanation is that the
previous study related to 1978-1981 instead of 1988-1992, and that socio-
economic differences in mortality in Hungary have strongly increased during
the 1980s. This possibility can be tested by applying to our data for about
1990 the inequality index that Valkonen (1987) applied to the data for about
1980. This index, the regression-based index of effect (see section 2.6.2)
measures the percentage increase in mortality rates associated with one
year decrease in education. For men 35-54 years in 1980 Valkonen estimat-
ed this index to be 8.2 percent. Our corresponding estimate for men 35-54
vears in 1990 is 14.2 percent. Thus, mortality differences in Hungary
seemed to have strongly increased during the 1980s. Socio-economic differ-
ences have widened especially for cardiovascular disease mortality, which
had a weak association with educational level in about 1980 (Valkonen
1987), but a strong relationship in 1990 (Table 8.7). Thus, it seems that the
unfavourable trends in Hungary in the 1980s have affected men from lower
socio-economic groups much more than higher groups. This finding has
parallels that of Hadju ef al. (1995), who observed that practically the entire
rise in death rates among middle-aged men between 1982 and 1990 was
among the non-married (see also Watson 19986),
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Generalisability

This study is restricted to deaths among men younger than 60 years, for
reasons given at the end of the infreduction. Since the magnitude of mor-
tality differences can strongly vary by age and sex, the results presented
here cannot be assumed to apply to women, or to men in other age groups
than those considered in this study.

It is uncertain whether the three countries selected for this study can be
considered to be representative for CEE in general. The Czech Republic
and Hungary together represent the wide range of mortality levels and
trends in CEE since the 1960s, with high and strongly increasing death rates
among middle-aged men in Hungary, and a reiatively favourable situation in
the Czech Republic (Hertzman et al. 1996, see aiso Figure 1). With respect
to the health and sanitary situation in general, however, the recent situation
in both the Czech Republic, Hungary and Estonia is not as gloomy as in
Bulgaria, Rumania, Ukraine and, notably, Russia (UNICEF 1984). Sccial
disparities in mortality in the latter countries might perhaps be even larger
fhan in Hungary.

Explanation

The egalitarian socio-economic, health care and other policies that have
been pursued during four decades of socialist rule might be expected to
have resulted in relatively small mortality differences in CEE countries. The
available evidence (United Nations 1985) suggests that in the early 1980s,
income inequalities were smaller in the East than in the West. This also
applied to income differences between manual and non-manual classes.
Many non-manual occupations (including medical professions) were con-
sidered to be ‘'unproductive’ and therefore conferred incomes that were
close to, or even below, national average. Relatively small was also the
manual versus non-manual difference in job prestige, a measure that
refiects the general standing in society that a citizen can derive from the
exercise of a specific job {Treiman 1977).

Despite these smaller differences in income, status and other attributes
that are enjoyed by men in high and low socio-economic groups respect-
ively, their mortality difference is larger, or at least as large, in the three
eastern countries than in western countries. This suggests that some other
features of the former socialist society have overshadowed the positive
effects, if any, of egalitarian socio-economic, health care and other policies.

The egalitarian character of these policies should not be emphasized too
much. Under the socialist system, access to scarce goods and services did
not depend as much on income as in western Europe, and relatively more
on non-market resources such as privileges, political power and the ability to
deal with state representatives and bureaucratic rules (Field 1990, Mezent-
seva and Rimachevskaya 1992). Not all citizens were equal in this respect,
and having a high educational level or influential job might have entailed a
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significant advantage in socialist society.

Other counter-acting features of the former socialist societies are mani-
fest in the high national death rates of CEE countries. At the end of the
socialist era, the East-West difference in absociute death rates was relatively
small for higher socio-economic groups, and large for lower socio-economic
groups. This suggests that lower socio-economic groups had been affected
disproportionately by the conditions that are responsible for the high national
death rates in CEE in the late 1980s. These high national death rates are
thought to be related to high levels of psychosocial stress (Hertzman ef al.
1996), which in turn is due o, among others, the lack of a civil' society that
provides citizens with norms, trust, networks and other features that buffer
stress (Hertzman and Marmot 1996). There is little doubt this lack of ’social
capital’ (Wilkinson 1998) affects socio-economically disadvantaged groups in
particular,

At the level of specific risk factors for disease, the causes of the high
mortality rates of CEE countries are probably varied. Risk factors that are
likely to have made a contribution are poor housing standards, hazardous
working conditions, excessive aicohol consumption and more recently also
smoking (Bobak and Marmot 1996, Lipaud ef al. 1992, UNICEF 1994, WHO
MONICA 1991). Some of these factors are likely to have contributed not
only to the high national mortality rates of CEE countries, but also to the
large socio-economic disparities in mortality.

An example is alcohol consumption. Alcohol abuse is very frequent in
CEE, and more so in lower socio-economic groups (UNICEF 1994). The
contribution that this probably made to mortality differences can be illustrat-
ed with liver cirrhosis mortality. We observed jarge differences between
manua!l and non-manual classes in liver cirrhosis mortality in the Czech
Republic and Hungary (Table 8.8). Further calculations we made showed
that these differences accounted for 10 and 16 percent of the class differ-
ence in total mortality in, respectively, the Czech Republic and Hungary.
Since alcohol abuse influences the risk of dying from several other causes
of death as well, the total contribution is likely to be even much larger {cf.
Makela of al. 1997).

It is likely that inequalities with respect to health care have also contrib-
uted to the mortality differences in eastern countries, or at least failed to
mitigate the existing differences (Boys ef al. 1991, Velkova ef al. 1997).
Paradoxically, egalitarian heaith care policies were associated with large
inequalities in access to high-quality care (Szalai 1988). The socialist heaith
care system to which all people had equal access was of such a low qualily
that those who could afford it recurred to private health care of higher qual-
ity. Unequal access fo high-quality health care might have contributed to
differential mortality especially from diseases amenable to medical interven-
tion, or at least it might have prevented health care from reducing socio-
economic differences in mortality from these conditions. An example is
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cerebrovascular disease mortality, part of which could have been avoidable
by adequate hypertension detection and control. Despite the fact that, at
least in theory, CEE health care systems were in principle well equipped to
apply hypertension detection and control on a massive scale (Forster 1996),
socio-economic differences in stroke mortality were at least as large in these
counfries as in the West.

It is important to note that the data for CEE countries include the first
years of post-socialist era (see Table 8.1). This raises the guestion to what
extent the post-1989 developments have influenced the patterns observed in
our study. There are strong reasons to fear that socio-economic differences
in mortality have widened after 1989. Whereas the old system was unable to
effectively reduce socio-economic differences in mortality, new forms of
social integration and protection had yet to appear during this recent 'transi-
tion crisis’ (Barr 1994, UNICEF 1994). In addition, this crisis was accom-
panied by declining standards of living, increasing income inequalities and a
deterioration of public health services in most counfries (UNICEF 1994). As
a result, national mortality rates maintained their high levels and in some
CEE countries even raised. This happened in Hungary, where national mor-
tality rates per 1000 men 40-59 years rose from 13.85 in 1989 fo 15.56 in
1992 (UNICEF 1994). In lower socio-economic groups, the mortalily
increase may have been well above this national increase of 12 percent,
while no increase may have occurred among higher socio-economic groups.
If this indeed happened, it would have contributed to an important extent to
the large mortality differences that we observed for Hungary for the entire
period 1988-1992.

Implications
The large socio-economic differences in mortality that we observed for CEE
countries around 1990, and the likelihood that a further widening occurred
since then, imply that a high priority should be given to improving the health
situation of disadvantaged groups of CEE countries. Putting health inequal-
ities high on the agenda of policy makers in CEE might be difficult, however,
due to the connotations this has with the egalitarian ideology of the former
socialist regimes. Without health care and other policies that are targeted at
lower sacio-economicai groups, however, it will be hard fo the close the
mortality gap beiween advantaged and disadvantaged people in the East.
These policies might in addition be vital to closing the mortality gap between
East and West.

It is clearly necessary to monitor future health developments in centrai
and eastern European countries not only for these nations at large, but also
for disadvantaged population groups in particular,



Chapter nine

Ischaemic heart disease mortality
and occupational class in 11 western
European countries and the United States

9.1 Summary

The United States and 11 western European countries are compared with
respect to differences between occupational classes in ischaemic heart dis-
ease moriality, in order to identify circumstances that are associated with
smaller or larger mortality differences.

Data on mortality by occupational class were obtained from the Nationai
Longitudinal Mortality Study (1979-1989) and from a large data base created
in a European project. The data refer to deaths among men 30 to 64 years
in the 1980s. The magnitude of mortality differences was measured by rate
ratios that compare manual to non-manuai classes.

A north-south contrast existed within Europe. In England & Wales, Ire-
fand and Nordic countries, manual classes had higher mortality rates than
non-manual classes. In France, Switzerland and Mediterranean countries,
manual classes had mortaiity rates as low as, or lower than, non-manual
classes, The United States occupied an intermediate position.

This study underlines the highly variable nature of class differences in
ischaemic heart disease mortality. There is no evidence for a positive asso-
ciation with the size of income inequalities. Social gradients in ischaemic
heart disease mortalily seem to be conditioned by cultural rather than socio-
economic circumstances,

9.2 Introduction

Much attention in health inequalities research has been given to ischaemic
heart disease (IHD)} mortality (Kaplan and Keil 1993, Marmot and Mustard
1994, National Heart, Lung, and Blood Institute, 1996). The interest in this
disease was stimulated by the observation that differences between socio-
economic groups in IHD mortality have strongly increased during the last
decades, and that this increase has contributed much to the widening of the
gap in all-cause mortality (Feldman et al. 1989, Kunst ef al. 1990, Lang and
Ducimetiére 1998, Marmot ef al. 1978 & 1986, Pappas et al. 1993, Regidor
ef al. 1995a & 1996, Valkonen ef al. 1993, Vagero and Lundberg 1995).
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The increasing differences in IHD mortality raise questions on variations
across regions or countries. I1s a sfrong variability observed over space as
well as over time? If so, which circumstances are associated with smaller or
larger differences in IHD mortality? Sfudies addressing these questions
might identify circumstances that are liable to change through intervention,
and thus show possibilities to reverse the unfavourabie trends over the past
decades.

A comparison between European countries is especially interesting
because there is much diversity between these countries with respect o
both living standards, socio-economic policies, and health care systems.
Even larger contrasis are obtained by comparing European countries to the
United States. Comparative studies have demonsirated that both income
inequalities and inequalities with respect to medical care were larger in the
United States than in western European countries (Atkinson ef al 1995,
Doorslaer ef al. 1992).

No previous study has compared countries with respect to socio-econ-
omic differences in IHD mortality, but a few studies have looked at mortality
from all cardiovascular diseases {e.g. Leclerc 1989, Leclerc ef al. 1990).
Valkonen (1987 & 1989) compared England & Wales, Denmark, Norway,
Finland, and Hungary with respect to mortality differences by educational
level in the 1970s. Differences in cardiovascular disease mortality among
men and women circa 35-54 years were about egually large in the four
northern European countries and relatively small in Hungary. No compara-
tive studies on differences in cardiovascular disease mortality included the
United States.

The objective of this chapter is to compare 11 western European coun-
tries and the United States with respect to socio-economic differences in
IHD mortality. For the United States, we used the data from the National
Longitudinal Mortality Study for the period 1979-1989 (Sorlie ef al. 1995).
For Europe, we used data that have been acquired as a part of a large-
scale project on socio-economic differences in morbidity and mortality in
Europe (Kunst ef al. 1996, Mackenbach ef al 1997). The analysis 'is
restricted to deaths among men in the age-groups of 30-44, 45-59 and 60-
64 years respectively.

9.3 Material and methods

Material

Data on mortaiity by occupational class and cause of death were obtained
from longitudinal studies and otherwise from cross-sectional studies. Lon-
gitudinal studies were available for Finland, Sweden, Norway, Denmark,
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England & Wales and the United States. All studies covered the period of
circa 1980 to 1989. Data from cross-sectional studies could be obtained for
Ireland, France, Switzerland, Spain and Portugal. Each cross-sectional study
was cenfred around the national population census of about 1981, and
covered the period of about 1980 tot 1982,

In chapters 5 and 6, we assessed mortality differences in {taly with data
from a national longitudinal study. Unfortunately, data on IHD mortality were
not available from this study. In order to include ltaly in this chapter, we
used data from a 9-year (1981-1989) mortality foillow-up of all residents of
Turin, a large city in northern Iltaly (Costa and Segnan 1988). We assessed
whether this study may be assumed to represent ltaly at large. Support
comes from a preliminary analysis in which we found that the Turin study
and the national study showed about equally large class differences in mor-
tality from all cardiovascular diseases together.

Data from different countries had to refer {o the same age group in terms
of age at death. The age groups 30-44 and 45-59 years were distinguished
for studies that classified men according to their age at death. For longitudi-
nal studies with a follow-up period of about 10 years, the birth cohorts aged
25-39 and 40-54 years at the start of foliow-up were distinguished. With a
follow-period of 10 years, it was in addifion possible to study mortality differ-
ences at the age of about 60-64 years by following men aged 55-59 years at
the start of follow-up.

A common occupational class scheme, the EGP scheme, was applied to
as many countries as possible (Erikson and Goidthorpe 1992a). These con-
version schemes could nof be applied to the data available for Denmark,
freland, Htaly, Spain and Portugal. Data from these countries could however
be made comparable to the EGP scheme at the level of three broad
classes: non-manual classes ({including seif-employed men), manual
classes, and the class of farmers and farm labourers.

For most countries, there was insufficient information on the former oc-
cupation of economically inactive men, who therefore had to be excluded
from the analysis, Their exclusion is likely to lead to an underestimation of
mortality differences between occupational classes. Therefore, we devel-
oped a procedure that approximately corrects for this underestimation. With
this procedure, which is described in the appendix for total mortality, we
could make adjustments for IHD mortaiity specifically.

Methods

The relative mortality level of men in specific occupational classes was
measured by means of Standardized Mortality Ratios, with the national age-
specific mortality rates as the standard. The magnitude of inequalities in
mortality was quantified by a summary index with a straightforward interpre-
tation: the rate ratio that compares the mortality rate of manual classes to
the mortality rate of non-manual classes (including self employed men).
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Table 9.1 Ischaemic heart disease mortality by occupational class. Men, 30-44, 45-59
and 80-64 years at death.

Country Age group  Share (%) Standardized Mortality Ratic (SMR)

of IHD
in all Non-manual Manual Agricubtural
deaths classes classes classes
Finland 30-44 121 0.67 1.27 1.23
45-59 35.6 .80 1.17 0.97
60-64 40.7 0.88 1.11 0.96
Sweden 30-44 7.8 0.76 1.34 1.00
45-59 34.6 0.87 1.1¢ 0.77
Norway 30-44 14.4 0.76 1.34 0.97
45-59 34.2 0.87 117 0.86
60-64 374 0.90 1.14 0.84
Denmark 30-44 9.3 0.85 1.26 0.65
45-59 26.3 0.93 1.19 0.65
60-64 301 0.97 1.12 0.72
England & W 30-44 21.9 0.75 1.26 0.88
45-59 38.2 0.80 1.214 G.60
60-64 37.6 0.88 1.10 0.87
freland 30-44 19.7 0.91 1.28 0.66
45-59 39.0 1.00 1.23 0.75
France 30-44 4.9 0.95 1.13 0.59
45-59 9.9 1.06 1.03 0.72
Switzerfand  30-44 9.1 1.00 1.03 0.80
45-59 20.7 1.06 1.02 0.65
italy (Turin)  30-44 10.0 0.86 1.15 ol
45-59 204 0.97 1.04
60-64 17.5 1.07 0.91
Spain 45-59 14.4 1.07 1.06 0.83
Portugal 30-44 56 1.03 0.83 1.48
45-59 11.3 1.21 0.93 0.84
United States 30-44 10.0 (.88 1.18 0.45
45-59 275 0.88 1.14 0.89
60-64 28.8 0.90 1.10 1.07

[a} Nationai average in each age group is 1.00.
ib] No estimates are made for the few agricultural workers living in the city of Turin.
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The manual versus non-manual distinction is not entirely hierarchicai
because, according to most criteria, some manual workers have a higher
socio-economic position than routine non-manual workers or seif-employed
men {Erikscn and Goldthorpe 1992a). A clearly hierarchicai distinction can
however be obtained by comparing manual classes to the class of profes-
sionals, large employers, administrators and managers (classes | and If in
the EGP scheme). We will therefore include a rate ratio that corresponds to
this distinction.

Rate ratios and their 95 percent confidence intervals were estimated by
means of Poisson regression analysis. The regression model included a
term that represented the contrast between manual and (upper) non-manual
classes. A series of terms representing 5-year age groups were included in
the regression model in order to control for different age compositions of
manual and (upper) non-manual classes. Rate ratios for the Unites States
were also adjusted for racelethnicity (Hispanics, other white, black, other
non-white).

9.4 Results

Data on the contribution of IHD to all-cause mortality are presented in col-
umn 1 of Table 9.1. Of all deaths among men 45-59 years, the part that is
attributable to IHD is between 34 and 39 percent in most northern European
countries, and beftween about 10 and 20 percent in southern European
countries. The United States and Denmark are in-between with about 27
percent. in most countries, IHD caused a smaller part of deaths among men
30-44 years, and a slightly larger part of deaths among men 60-64 years.

The right part of Table 9.1 presents the pattern of variation in IHD mor-
tality by occupational class. In the four Nordic countries, England & Wales
and the United States, the mortality rates of non-manual classes are lower
than the national average, whereas the raies of manual classes are higher
than average. This mortality difference decreases with rising age. In Ireland
and southern Eurcpean countries, the mortality rates of non-manual classes
are not consistently lower than the national average. Manual classes in most
of these countries have also mortality rates close to the national average.

In several countries, workers in agriculture have IHD morality rates
jower than the rates of the manual and non-manual classes. Relatively high
IHD mortality rates are observed for agricultural workers 30-44 years in Fin-
land and Portugal, and for those 60-64 years in the United States.

Table 9.2 presents the rate ratios that quantify the size of the mortality
differences between manual and non-manual classes. We first discuss the
estimates for men 45-58 years, which could be made for all countries. Mor-
tality differences are consistently larger in northern European couniries than
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in southern countries. In the latter countries, rate ratios are close to 1, imply-
ing a near-equality in the mortality levels of manual and non-manual
classes, In Portugal, the highest mortality rates were even observed for non-
manual classes. The rate ratio for the United States is close the ones for
Sweden, Norway, Denmark and Ireland. Larger rate ratios are observed for
England & Wales and Finiand. The difference with the United States is how-
ever not statistically significant.

The north-south contrast is more marked for mortality differences among
men 30-44 years. Large rate ratios are observed for Finland, Sweden, Nor-
way and England & Wales. The United States occupy an intermediate posi-
tion between the northern and southern part of Europe. At ages 60-64
years, class differences in IHD mortality are small in the northern European
countries. A rate ratio smaller than 1 is observed with the only longitudinal
study from southern Europe. The rate ratio for the United States is close to
the ones for northern Europe.

Table 9.2 IHD mortality rate ratio comparing manual classes te non-manual classes.
Men, 30-44, 45-59 and 60-64 years at death.,

Country 30-44 years 45-59 years 60-64 years

Rate ratio 95% ClI Rate ratioc 95% CIi Rate ratio 95% Cl

Finfand 1.91 (1.72-2.12) 1.47 (1.41-1.53) 1.26 (1.19-1.33)
Sweden 1.80 (1.52-2.15) 1.36 (1.31-1.41) el
Narway 1.77 (1.55-2.03) 1.35 (1.28-1.43) 1.26 (1.19-1.33)
Denmark 1.52 (1.351.71) 1.28 (1.22-1.34) 116 (1.10-1.22)
England & Wales 1.68 (1.16-2.44) 1.50 (1.32-1.71) 126 (1.10-1.45)
Ireland 1.42 {1.12-1.80) 1.23 (1.12-1.35) tel
France 1.18 (1.08-1.30) 0.96 (0.92-1.00) tal
Switzerland 1.03 (0.83-1.29) 0.96 (0.89-1.04) fal
Iltaty (Turin) 1.35 (0.97-1.88) 1.08 (0.95-1.22) 0.85 (0.69-1.06)
Spain tal 0.98 (0.94-1.03) @
Portugal 0.82 {0.66-1.03) 0.76 (0.69-0.84) el
United States 1.32 (0.91-1.92) 1.25 (1.08-1.44) 1,22 (1.03-1.45)

[a) No data were available for these age groups.

Table 9.3 presenis rate ratios in which manual ciasses are not compared to
all non-manual classes, but only to the class of professionals, large
empioyers, administrators or managers. These estimates are only made for
those countries where occupational ciasses could be defined with reference
to the EGP scheme. Nearly each rate ratio in Table 9.3 is larger than the
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corresponding manuai versus non-manual rate ratio given in Table 9.2,
More importantly, this more discriminatory inequality measure shows the
same north-south contrast within Europe as the onhe observed in Table 9.2,
The United States again occupy an intermediate position, especially in the
age group 30-44 years,

The size of inequaiities in IHD mortality appeared fo be sirongly corre-
jated to the contribution that IHD makes to all-cause mortality. Figure 9.1
illustrates this. The manual versus non-manual difference is small in ail
countries where iHD causes 20 percent or less of all deaths among men 45-
59 years. The largest inequalities in IHD mortality are observed in countries
where 1HD causes more than about 35 percent of ali deaths. If this associ-
ation with the national rates of |[HD mortalily wouid be faken into account,
e.g. by calculating the absolute difference between death rates for manual
and non-manual classes, the north-south contrast within Europe would be
even more marked.

Figure 9.1  The association belween manual versus non-manual mortality rate ratios
and the share of ischaemic heart disease in all deaths. Men 45-59 years at
death. Sources: Tables 9.1 and 9.2
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9.5 Discussion

Evaluation of data problems

These results should be carefully evaluated against problems with the relia-
bility and international comparability of data on mortality by occupational
class. In chapter 5, we quantified the potential effect that the three major
data problems had on estimates of the magnitude of all-cause mortality dif-
ferences. The potential size of error in the estimates for Sweden and Eng-
land & Waies was 10 percent or less. This implies that a rate ratio of, say,
1.40 is under- or overestimated by maximally 0.14 units. The potential size
of error is also modest for Finland, Norway, Denmark and the United States
(15 percent or less), slightly larger for France, Switzerland and litaly (circa
20 percent or less) and the largest for Ireland, Spain and Portugal (circa 35
percent or less).

This evaluation shows that the evidence for relatively small class differ-
ences in mortality in France, Switzerland, and ltaly is strong. The rate ratios
for these three countries were substantially and consistenily smaller than the
rate ratios for northern European countries. It is therefore unlikely that this
difference is afttributable to data problems alone. The poorly comparable
data for Spain and Portugai could not provide strong evidence for their inter-
national posifion, but the similarity between the results for all five southern
European countries makes it highly likely that these countries share a com-
mon pattern of class variations in IHD mortality.

Unexpected was the finding that class differences in IHD mortality in the
United States were generally smaller than in northern European countries.
The differences that we observed between the rate ratios for the United
States and those for northern Etropean countries were in most cases within
the margin of uncertainty of about 15 percent. Therefore, we cannot exciude
the possibility that class differences in IHD mortality in the United States are
as large as, instead of smaller than, in northern Europe.

The comparability of cause-of-death registrations is another area of con-
cern. A part of deaths due to IHD may be assigned to other causes of death
like other heart diseases, other cardiovascuiar diseases, or sudden death. If
this misreporting occurs more frequently to deaths among lower occup-
ational classes than to deaths among higher classes, the relatively mortality
level of lower classes would be underesiimated. Can this problem explain
the fact that no differences in IHD mortality were observed in southern Euro-
pean countries? A fest to this was obtained by adding all other
cardiovascular diseases to IHD and assessing class differences in mortality
from this more robust cause-of-death group. The resuits showed the same
north-south contrast as were observed for IHD alone: manual versus non-
manual rate ratios for men 45-59 years were between 1.03 and 1.18 in
southern Europe, between 1.25 and 1.52 in northern Europe, and 1.21 in
the United Sfates.
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Generalisabifity of the resufts

One restriction of this study relates to the choice of occupational class as
the socio-economic indicator. Perhaps the manual versus {upper) non-man-
ual distinction is more relevant to some societies than to others. This raises
the question whether the same international pattern of socio-economic dif-
ferences in IHD mortality would be observed with the use of other socio-
economic indicators. Unfortunately, nationally representative data on the
association between education level and IHD mortality are only available for
Finland, Norway, Denmark, Iltaly and the United States. The results are
summarised in Table 9.4. This table shows that the relative position of coun-
{ries was about the same for education as for occupational class. There is,
however, one exception. Whereas mortality differences by occupational
class were smalier in the United States than in northern Europe, differences

by educational level were found to be equally large.

Tahle 9.4 The size of IHD mortality differences associated with educational level.
Men, 20-44 and 45-59 years at start of follow-up.,

Couniry 20-44 years 45-59 years

RIl faf 95 % ClI Rl faj 95% Cl
Finland 362 {(3.19-4.12) 2,12 (1.98 - 2.27}
Norway 3.63 (3.06 - 4.31) 2.05 {(1.91-221)
Denmark 3.32 (2.79 - 3.96) 1.83 (1.69 - 1.98)
ltaly 348 (1.82 -6.64) 1.51 (1.13 - 2.02)
United Stales 3.35 (2.13 - 5.26) 2.21 (1.81 - 2.70}

[a} The Relative Index of Inequality. For calculation and interpretation, see section
2.6.3, section 4.3, and Table 7.9.

Explanations

The large variability chserved in this study implies that there are circums-
fances that are able to strongly influence the class distribution of IHD mor-
tality. Which circumstances?

Much attention in the British health inequalities debate has been given to
the egalitarian character of socio-economic, health care and other policies
(Carroll et al. 1996, Davey Smith 1996, Davey Smith and Egger 1993,
Townsend ef al. 1988a, Wilkinson 1992a, 1994a & 1996). Maore egalitarian
policies can be expected fo result in smaller socio-economic differences in
morbidity and mortality. In this view, it is surprising to find that differences in
IHD mortality in the United States are not larger than in European countries.
Equally surprising is that within Europe, more egalitarian counfries do not
have relatively small differences in IHD mortality. This can be illustrated with



168 Chapter 9

a familiar outcome indicator of the egalitarian socio-economic policies: the
size of income inequalities (Atkinson ef al. 1995). Where income inequalities
are smallest (Finland, Sweden, Norway and Denmark) class differences in
IHD mortality are large, and where income inequalities are largest (Ireland,
Switzerland, italy, Spain and Portugal) class differences in IHD mortality are
small. This implies that international patterns in IHD mortality differences
cannot be explained only with reference to the egalitarian character of socio-
economic policies. The size of mortality differences in a specific country
appears to depend on other circumstances as well, and some of these cir-
cumstances seem to be so powerful so as to conceal a beneficial effect, if
any, of egalitarian socio-econoimic policies.

Intriguing is the positive gradient in Portugal, and the absence of class
differences in IHD mortalily in the rest of southern Europe. This reminds us
of the situation that existed in the United States and northern Europe some
decades ago. Until about 1950, US studies on IHD mortality and incidence
among men at working age observed no or even positive associations with
income, educational level or occupational status (Kunst and Mackenbach
1990). The first studies that reported inverse gradients referred to the 1950s
(Bainton and Peterson 1963, Mortensen ef al. 1959, Pell and Fayerweather
1985, Rogot and Hrubec 1989). Inverse gradients in northern Europe were
first reported for the 1960s (Marmot ef al. 1978, Vageré and Lundberg 1995,
Valkonen 1982, Kristofersen 1979, Lynge 1979, Doornbos 1990). Recent
studies from France and Spain suggest that inverse gradients emerged
there in the 1980s (Lang and Ducimetiére 1995, Regidor ef al. 1995a &
1996). The evidence from the latter countries suggests that the situation in
southern Europe can in part be understood as a delay in the transitions that
occurred first in the United States and somewhat later in northern Europe.
Consistent with the hypothesis of delayed transition is our observation that
positive gradienfs existed in southern European countries among older birth
cohorts (those aged 45 years and over in the early 1980s) but generally not
among younger cohorts,

The delayed transition hypothesis suggests that the situation in southern
Europe in the early 1980s may to some extent be explained in the same
way as the situation in the United States and northern Europe some deca-
des before. The latter situation is not fully explained, but without doubt part
of that explanation lays in the fact that higher socio-economic groups pur-
sued a 'modern’ life style that implied tobacco consumption, high animal fat
intake, and physical inactivity. Tobacco consumption is a well-documented
example (Haynes ef al. 1878, Kaplan and Keil 1993, Marmot ef al. 1978,
Pierce 1989, Reek and Adriaanse 1988, Vagert and Noreil 1989). In the
1950s, there were no clear social gradients, or even positive gradients, in
tobacco consumption in the United States and in northern Europe. Inverse
gradients emerged in the late 1950s or in the 1960s, when higher socio-
economic groups stopped smoking on a massive scale. One might hypothe-
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size that the old situation has longer persisted in southern European coun-
tries, Some support comes from an analysis of data from health interview
and similar surveys from the late 1980s (Cavelaars ef al. 1997¢). We found
that tobacco consumption was unrelated to socio-economic status in Portu-
gal. Inverse gradients existed in all other European countries, but were
weaker in southern countries than in northern countries.

Several authors have raised the question why IHD mortality and asso-
ciated risk factors were not associated with low socio-economic status in the
United States and northern Europe in the middle of this cenfury. Among the
circumstances that may have played a role are: low living standards of lower
socio-economic groups; absence of scientific information on the health haz-
ards of smoking and other behaviours; and values, tastes and social norms
related to these behaviours. For each of these explanations, we will evaluate
whether they apply to southern Europe in the early 1980s.

1. Low living standards. Positive gradients in IHD mortality might have
existed untii the middle of this century because lower soclo-economic
groups were too poor to afford high levels of tobacco consumption and ani-
mal fat intake, or to fead a sedentary way of life. The fact that the United
States were the first country where the initially positive gradients in 1HD
mortality disappeared (in the 1950s) might in part be related to the fact that
the living standards of lower socio-economic groups in United States were
probably much higher than those in Europe,

If low living standards still had protective effects in Europe in the 1980s,
these effects should be manifest in the three western European countries
where fow national incomes combined with large income inequalities: be-
land, Spain and Portugal (Atkinson et al. 1995, Commission of the European
Communities 1991). Low living standards seemed to have protected lower
socio-economic groups in these countries against at least one risk factor for
IHD mortality. Overweight is more prevalent among lower socio-economic
groups in each western European country, but not in lreland, Spain and
Portugal (Cavelaars ef al. 1997d, Kunst et al. 1998). It is perhaps no coingi-
dence that Ireland and Portugal are precisely the two countries in, respect-
ively, northern and southern Europe where the relative IHD mortality rates of
manual classes are more favourable than in any other country in these parts
of Europe. The positive gradient in IHD mortality in Portugal is unique in
western Europe, but is also observed in studies from low-income countries
elsewhere in the worid (NG 1988, Kunst 1989, Rumel 1988, Sorlie and Gar-
cia-Palmieri 1990).

it is difficult to explain in this way, however, why inverse gradients
existed in 1980s in all northern European countries but not in equally rich
countries like France and Switzerland,

2. Absence of scientific information on THD risk factors, Until the 1950s,
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higher socio-economic groups may have adhered to life styles that implied
increased risks of |HD because the health hazards of tobacco consumption,
high animal fat intake, obesity and physical inactivity had yet to be discover-
ed. When this information became available, higher socio-economic groups
were probably the first to be informed and to modify their life styles and
living conditions accordingly (cf. Rogers 1962). This differential diffusion of
new knowledge and related changes may have been reinforced by health
education and promotion programs, whose 'middle class’ messages may
have reached higher socio-economic groups earlier and more effectively
than lower groups (Hart 1986).

If this new information on the knowledge of risk factors would have dif-
fused unequally not only across the social fadder, but also across countries,
that may have confributed to the longer persistence of non-negative [HD
mortality gradients in southern Europe. [t is difficult to explain along these
lines, however, that differences in IHD mortality emerged about 30 years
earlier in the United States than in southern Europe. In the United States,
inverse IHD gradients started to appear in the 1950s, that is, when the evi-
dence on the health hazards of smoking and other habits was just beginning
to accumulate. In southern Europe, inverse IHD gradienis emerged in the
1980s, that is, when higher socio-economic groups already must have been
aware of the risk factors for [MD for 10 years of more. It is iikely that other
conditions had to be fuifiled before these groups were to change their life
styles accordingly.

3. Values, tastes and social norms. Higher socio-economic groups must
have adhered to a 'modern’ life style because this life style was positively
valued until the middle of this century. An example are the values and social
norms related to overweight (Wilkinson 1994b). As long as undernutrition
was a major cause of disease and ill health, overweight was viewed as
beneficial to health. In addition, it may have been a status symbol: the rich
were fat and the poor were thin. Later, when rising living standards elimin-
ated undernutrition and enabled the poor to be fat, overweight gradually lost
these positive connotations and became a physical state to be avoided.
And, as usual, higher socio-economic groups were better able to avoid it.
Parallel changes may have accurred with other 'modern’ risk factors for IHD,
such as tobacco consumption, animal fat consumption, and physical inactiv-
ity.

In order to explain the north-south contrast in Europe along these lines,
one should assume that values, tastes and social norms changed later or
more siowly in southern Europe than in northern Europe. It this likely? The
closer cultural affinity between United States and northern Europe might
have been decisive. Hard evidence does not exist, but it is conceivable that
the cultural changes that started in the United States have diffused more
rapidly across northern Europe than to France and more southern countries.
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We should warn that the parallel between southern Europe in the 1980s
and the former situation in the United States and northern European coun-
tries should not be pursued too far. National IHD mortality rates have always
been relatively low in southern European countries (Beaglehole 1990,
Uemura 1988, Verschuren ef al. 1995, WHO MONICA 1991). Specific fac-
tors have protected men from southern European countries against IHD, e.g.
frequent consumption of fish and vegetable oil, and moderate alcohol con-
sumption by most men (Epstein 1989, Filiberti ef al 1995, Helsing 1995,
Kushi ef al. 1995, La Vecchia 1995, Rimm and Ellison 1995). If these factors
protected men from lower classes as much as men from higher classes, that
would have contributed to the small class differences in IHD mortality in
southern countries. There are indications that dietary habits do not differ in
southern Europe to the same extent as in northern Europe. Socio-economic
differences in the consumption of fresh fruit and vegetables existed anmong
men in northern Eurcpean countries, but not in southern European countries
(Cavelaars et al. 1997d). In Spain, totai fat intake was higher in upper socio-
economic groups until the 1980s (Regidor ef al. 1995b).

Conclusion

This study confirms the impression of trend studies that socio-economic dif-
ferences in {HD mortality are highly variable. Cultural as well as socio-econ-
omic factors underlie variations over time and across countries. The lack of
an association with egalitarian socio-economic policies should not be taken
to suggest these policies are irrelevant to health inequalities. A more equal
distribution of income, weaith, education and other resources may he essen-
tial for an enduring reduction in socio-economic differences in morbidity and
mortality {Carroll ef al. 1998, Davey Smith 1996, House ef al. 1992, Town-
send ef af. 1988a, Whitehead and Dahlgren 1991). At least with respect to
differences in IHD mortality, however, a broader set of circumstances needs
to be considered in order to explain why they are as large as they are in
specific countries, and to predict how they will develop in the near future.
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Chapter ten

Cerebrovascular disease mortality
and occupational class in 11 western
European countries and the United States

10.1 Summary

Several studies have demonstrated that men and women from lower socio-
economic groups have higher chances to die from stroke before reaching
old age. There are reasons fo expect, however, that socio-economic differ-
ences in stroke mortality do not exist in southern European countries, or that
they are relatively small in Nordic welfare states. In the present study, data
from national death registries of twelve countries were used to describe
differences between occupational classes in stroke mortality.

Data on mortality by occupational class were obtained from the National
Longitudinal Mortality Study (1979-1989) and from a large data base created
in a European project, The data refer to deaths among men 30 to 64 years
in the 1980s. The magnitude of mortality differences was measured by
comparing manual to non-manual ciasses in relative terms (rate ratios) and
absolute terms (rate differences).

In all countries, manual classes had higher mortality rates than non-
manual classes. Stroke mortality differences were relatively large in England
& Wales, lreland and Finland, and relatively small in Sweden, Norway,
Denmark, ltaly and Spain. In-between were the United States, France and
Switzerland. In Portugal, mortality differences were close to the international
average in reiative terms, but large in absolute terms. In most countries,
differences in stroke mortality were substantially larger than those in
ischaemic heart disease mortality.

Socio-economic differences in stroke mortality are a generalised phe-
nomenon in the industrialised world. The causes of the higher stroke mortal-
ity rates in lower socio-economic groups might differ from country to country,
with tobacco consumption perhaps being more important in the United
States and northern Europe, and alcoho! consumption being more important
in southern Europe. The contribution that medical services can make to
reducing socio-economic differences in stroke mortality is not yet certain.
The experience of England & Wales illustrates that the removal of financial
barriers is not sufficient,
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10.2 Introduction

Several studies have demonstrated that men and women from lower socio-
economic groups have higher chances to die from stroke. Associations
between stroke mortality and socio-economic status have been observed for
both the United States, England & Wales and Nordic countries (Benneft
1996, DiPietro ef al 1994, Howard et al 1995, Khaw ef al. 1984, Modan
and Wagener 1992, Polednak 1990, Rogot and Hrubec 1989, Salonen 1982,
Siegel ef al. 1987 & 1993, Tyroler 1989, Valkonen ef al. 1993).

Higher stroke mortality rates of iower socio-economic groups are prob-
ably related to several factors. As a general rute, lower socio-economic
groups are more frequently exposed to risk factors for stroke incidence,
including hyperiension, alcohol consumption, tobacco consumption and
overweight (Kaplan and Keil 1993). In addition, it has been suggested that
lower socio-economic groups have less access to, or make less effective
use of, services that are important to the early detection and control of hy-
pertension (Casper ef al. 1992, O'Brian ef al. 1982).

Uncertain is whether the association between socio-economic status and
stroke mortality is generalised across the industrialised world. There are a
number of countries where this association might be weaker and perhaps
even virtually absent.

Until now, the international literature does not include reports on socio-
econcmic differences in stroke mortality in France, Switzerland or Mediterra-
nean countries. Particuiar to these couniries is that, in the 1980s, ischaemic
heart disease mortality among men 30 to 64 years was not clearly related to
low socio-economic status {chapter 9). This situation is probably due to the
lack of clear soclal gradients in, among others, tobacco consumption and
some dietary factors (Borreli 1995, Cavelaars ef al. 1997¢ & 1997d, Regidor
et al. 1995b, La Vecchia ef al. 1987). Since stroke shares some of its risk
factors with ischaemic heart disease, socio-economic differences in stroke
mortality might also be small or even absent in southern European coun-
tries. If so, there wouid be a parallel with situation in the United States and
the northern part of Europe in the 1950s, when both ischaemic heart dis-
ease and sfroke mortality rates were not yet clearly higher among lower
sacio-economic groups (Breslow and Buell 1960, Guralnick 1963, Kunst ef
al. 1990, OPCS 1958, Vageré and Lundberg 1989).

Another group of countries of interest are the Nordic welfare states.
Characteristic of these countries is the highly egalitarian character of their
socio-economic, health care and other policies (Atkinson ef al. 1995, Door-
slaer ef al. 1992, Esping Andersen 1990). Egalitarian policies in these coun-
tries might have diminished differences between socio-economic groups in
exposure to risk factors for stroke incidence, and perhaps remedied a part of
the remaining inequalities by securing that lower socic-economic groups
have free access to high-quality medical services.
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The experience of these Nordic countries is especially interesting in the
light of findings from the Hypertension Detection and Follow-up Program of
the United States (HDFP group 1985 & 1987). This program demonstirated
the potential benefits of directing hypertension detection and control services
to lower socio-economic groups. Optimal access to, and compliance with,
hypertension detection and confrol services by low as well as high socio-
economic groups was found to have resulted in diminishing socio-economic
differences in hypertension and hypertension-related mortality in the stepped
care intervention group (HDFP group 1987). A comparable hypertension
control program among 2222 hypertensive patients in Finland observed that
reductions in hypertension prevalence took place uniformly in all socio-econ-
omic groups (Nissinen et al. 1986). The experience of the Nordic countries
at large can show whether similar outcomes are attainable not only within
specific interventions groups, but within entire national populations as well.

The present chapter

The purpose of this chapter is to present an international overview of socio-
economic differences in siroke mortality in the 1980s. Until recently, such a
comparison would not be feasible, due to poor accessability and poor
comparability of data from different countries. However, an extensive data
base of internationally comparable data was created recenily in a large-
scale international project (Kunst et al. 1996, Mackenbach ef al. 1997). This
data base has been used to provide international overviews of socio-econ-
omic differences in all-cause mortality and mortality from ischaemic heart
disease. This chapfer presents an overview for stroke. We will assess how
large inequalities in stroke mortality in each country are, and whether these
inequalities are smaller in some couniries than in others.

This analysis focuses on mortality among men in the age group 30 to 64
years. The restriction fo these men was necessitated by problems with the
availability and comparability of data for women, and for men in other age
groups (Kunst et al 1998, Mackenbach ef al 1997). The restriction {o a
young age group was also motivated by the fact that below the age of 65
years, stroke deaths are more often, even though not always, avoidable by
adequate use of hypertension detection and control services (Rutstein ef al.
1976, Mackenbach ef al. 1990).

10.3 Material and methods

Material

National data sets on stroke mortality by occupational class were created by
national teams according to a standardised protocol, and analyzed centrally.
Data from longitudinal studies were available for the United States, England
& Wales, Finland, Sweden, Norway, Denmark and ltaly. Data from cross-
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sectional studies could be obtained for Ireland, France, Switzerland, Spain
and Portugal. All studies covered the period of circa 1980 to 1989. Cross-
sectional studies were centred around the national population census of
about 1981,

Most studies include the entire adult national population. Longitudinal
studies from the United States and England & Wales refer to a representa-
tive sample of the adult national popuiation (sample sizes circa 0.5 and 1
percent respectively). Data for ltaly were available from a 9-year (1981-
1989) mortality follow-up of all residents of Turin, a large city in northern
ltaly (Costa and Segnan 1988).

Data from different countries had to refer to the same age group in terms
of age at death. The age groups 30-44 and 45-59 years were distinguished
for studies that classified men according to their age at death. For longitudi-
nal studies with a follow-up period of about 10 years, the birth cohorts aged
25-39 and 40-54 years at the start of follow-up were distinguished. For most
longitudinal studies, it was in addition possible to study mortality differences
at the age of about 80-64 years.

A common occupational class scheme, the EGP scheme, was applied to
as many countries as possible (Erikson and Goldthorpe 1992a, Bartley et al.
1996). These conversion schemes could not be applied to the data available
for Denmark, Ireland, Italy, Spain and Portugal. Occupational data from
these countries could however be made comparable to the EGP scheme at
the level of three broad classes: non-manual classes (including self-
employed men), manual classes, and the class of farmers and farm
labourers,

For most countries, there was Insufficient information on the former oc-
cupation of economically inactive men, who therefore had to be excluded
from analysis. Their exclusion is likely to lead to an underestimation of mor-
tality differences between occupational classes. Therefore, we developed a
procedure that approximately corrects for this underestimation. With this
procedure, which is described in the appendix for total mortality, we could
make adjustments for IHD mortality specifically.

Methods

Mortality differences by occupational class were assessed by three
measures. First, the relative mortality level of each occupational class was
measured by Standardized Mortality Ratios {(SMRs), which express class-
specific mortality rates as a ratio of the naticnal mortality rates. SMRs adjust
for age by the indirect method, with national age-specific mortality rates as
the standard.

Second, the magnitude of mortality differences by occupational class
was summarised by a rate ratio that compares manual classes to non-man-
ual classes. Rate ratios and their 95 percent confidence intervals were esti-
mated by means of Poisson regression analysis. The regression model
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included a term that represented the contrast between manual and non-
manual classes. A series of terms representing 5-year age groups were
inciuded in the regression model in order to control for age. Rate ratios for
the Unites States were also adjusted for racefethnicity (Hispanics, other
white, black, other non-white).

Third, these relative measures were complemented with an absolute
measure that takes into account the large variations between countries in
national stroke mortality rates. By multiplying SMRs with national rates of
stroke mortality, we obtained class-specific absoiute death rates standard-
ized for age. Estimates of national stroke mortality rates were obtained from
WHO (1988) statistics that are based on national mortality registrations with
a complete coverage of every country’s population.

The manual versus non-manual disfinction applied in this chapter is not
entirely hierarchical because many manual workers have a socio-economic
position similar to that of routine non-manual workers or self-employed men.
A clearly hierarchical distinction is obtained, however, by comparing manual
workers only to upper non-manual workers, including professionals, large
employers, administrators and managers. For a number of countries, we
could also caiculate rate ratios based on this comparison (¢f. Tables 5.6 and
9.3). This more discriminatory distinction was found to show larger socio-
economic differences in stroke mortality than those reported that will in this
chapter. As compared to upper non-manuai workers, manual workers had in
general about 2 times the risk of dying from stroke at ages 30-44 years and
at least 1.5 times the risk of dying from stroke at ages 45-59 years. Most
important to the present study, however, is that the relative position of coun-
tries was found to be the same as the positions that are shown below by
using the manual verstis non-manual rate ratio.

10.4 Results

Table 10.1 presents the relative mortality level of each occupational class,
as measured by Standardized Morfality Ratios. In nearly all instances, the
death rates of non-manual classes are lower than the national average,
whereas the death rates of manual classes are higher than average. The
only exceptions relate to men 30-44 years in Switzerland, and to men 60-64
years in ltaly and the United States.

In most countries, the class of farmers and farm labourers has stroke
mortality rates lower than the national average. A main exception to this
general rule is Portugal, where farmers and farm labourers have much
higher stroke death rates than the rest of the population.
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Table 10.1  Stroke mortality by occupational class: Standardised Mortality Ratios. Men,
30-44, 45-59 and 60-84 years at death.

Country Age group Standardized Mortality Rafic (SMR) ™
Non-manual Manual Agricultural
classes clasges classes
United States 30-44 0.79 1.23 1.1
45-59 0.75 1.26 1.14
60-564 1.01 1.04 0.56
England & Wales 30-44 0.4¢ 1.67 0.00
45-59 0.72 1.26 1.114
60-64 0.81 1.20 0.53
lreland 30-44 0.94 1.25 0.64
45-59 0.79 1.26 0.96
Finland 30-44 0.71 1.23 1.07
45-59 0.79 1.21 0.89
60-64 0.84 1.12 0.96
Sweden 30-44 0.83 0.90 1.30
45-59 0.88 1.16 0.85
Norway 30-44 0.71 1.40 (.86
45-59 0.93 1.1 0.80
60-64 0.93 1.10 0.86
Denmark 30-44 0.79 1.30 0.73
45-59 0.94 1.19 0.58
60-64 0.98 1.04 G.87
France 30-44 .86 1.17 1.00
45-59 0.86 1.16 1.02
Switzerland 30-44 1.05 1.01 0.55
45-58 0.84 1.20 0.99
Italy {Turin) 30-44 0.93 1.08 {b}
45-59 0.90 112
60-64 1.08 0.88
Spain 45.59 0.90 1.07 1.02
Portugal 30-44 0.73 0.98 1.89
45-59 0.70 1.01 1.30

[a] National average in each age group is 1.00,
[b) No estimates are made for the few agricultural workers living in the city of Turin.
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Table 10.2 presents the rate ratios that quantify the size of the mortality dif-
ferences between manual and non-manual classes. Estimates for men 45-
59 years could be made for all countries. In this age group, the mortality
difference between manual and non-manual classes is statistically significant
for nearly all countries. These differences are relatively large in England &
Wales, Ireland and Finland, and relatively small in Sweden, Norway, Den-
mark, Italy and Spain. Nearly all confidence intervals overlap, implying that
variations between countries cannot be demonstrated with statistical signifi-
cance.

The difference between manual and non-manual classes in stroke mor-
tality is generally larger for men 30-44 years, and smaller for men 60-64
years. About the same international pattern is observed for each age group.
The strong age-dependencies that are observed for Norway and the United
States might be due to the chance fluctuations.

Table 10.2  Stroke mortalily by occupational class: manual versus non-manual rate
ratios. Men, 30-44, 45-59 and 60-64 years at death.

Country 30-44 years 45-59 years 60-64 years

Rate ratio 95% CI Rats ratio 95% Cl! Rate ratio 95% CI

United States 1.56 (0.65-3.74) 1.42 (0.95-2.20) 1.02 (0.63-1.70)
England & Wales 4.23 (1.53-12.3) 1.74 (1.23-2.48) 1.51 (1.10-2.10)
ireland 1.33 (0.85-2.13) 1.57 (1.23-2.03) @
Fintand 1.75 (1.50-2.06) 1.55 (1.40-1.71) 1.33 {1.15-1.55)
Sweden 1.18 (0.86-1.63) 131 (1.18-1.45) el
Norway 2.01 (1.49-2.73) 121 (1.04-1.41) 119 (1.02-1.38)
Denmark 1.66 (1.35-2.06) 1.28 (1.14-1.43) 1.06 (0.93-1.20)
France 1.36 (1.21-1.53) 1.35 (1.27-1.43) tal
Switzerland 0.97 (0.62-1.52) 1.43 (1.18-1.74) fel
Italy (Turin) 1.16 (0.69-2.00) 1.24 (1.00-1.64) 0.82 (0.61-1.17)
Spain el 1.18 (1.10-1.27) fa)
Portugal 1.34 (1.03-1.77) 1.44 (1.29-1.61) el

[a] No data were available for these age groups.

Table 10.3 presents estimates of absolute |levels of stroke mortality among
men 45-59 years. Countries are ordered by their national stroke death rate,
which is between about 30 and 50 per 100,000 persons years in most coun-
tries, but lower in Switzerland (22) and higher in Finland (68) and Portugal
(100). The death rates of manual classes are higher in each country; they
are between 37 and 57 per 100,000 persons years in most countries, but
smaller in Switzerland (26) and higher in Finland (82) and Portugal (101).
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Within Portugal, farmers and farm workers the highest death rate (130, not
given in the table). This rate is more than 3 times the average death rate for
western European countries (circa 40). Most important for the present analy-
sis is the absolute difference between manual and non-manual classes,
given in column 4, The largest differences are observed for Ireiand, England
& Wales, Finland and Porfugal.

Table 10.3  Stroke mortality rates by occupational class, men 45-59 years at death.

Country Death rate per 100,000 person years Absolute manual
vs non-manual
National Non-manual Manual difference
population ¥ classes ™ classes @
Switzertand 22 18 26 8
Sweden 32 28 37 9
Norway 32 30 36 6
United States 33 27 39 12
Denmark 35 33 42 9
Ireland 40 32 51 19
France 43 36 49 13
England & Wales 45 33 57 24
Spain 49 45 53 8
italy 51 46 57 11
Finland 68 54 82 28
Portugal 100 70 11 31

(a] Source: WHO (1988), own calculations.
[b] Estimated by multiplying national rates with the SMRs presented in Table 10.1.

In Figure 10.1, a comparison is made between siroke and ischaemic heart
disease. Countries are ordered from high to low rate ratios for ischaemic
heart disease. Socio-economic differences in ischaemic heart disease mor-
tality showed a strong north-south gradient within Europe, with a clear mor-
tality excess of manual classes in northern European countries but not in
France and more southern countries. In Portugal, ischaemic heart disease
mortality was even higher among non-manual classes. Such a north-south
gradient cannot be clearly observed for stroke mortality. However, if we
would fake into account the small mortality differences that were observed
for Swiss men 30-44 years (Table 10.2) a weak north-south gradient might
be discerned. A main difference with ischaemic heart disease is that socio-
economic differences in siroke mortality are observed for all countries. In
nearly all countries, socio-economic differences are substantially larger for
stroke mortality than for ischaemic heart disease mortality. The only excep-
tion to this rule are Sweden, Norway and Denmark.
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Figure 10.1  Manual versys non-manual rate ratios for stroke mortality compared to
those for ischaemic heart disease mortality. Men, 45-59 years at death.
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10.5 Discussion

Evaluation of data problems
In a series of evaluations, we quantified the potential effect that three data

problems could have on manual versus non-manuai rate ratios (see chapter
5). The potenfial size of error was less than 20 percent in all countries,
except Ireland, Spain and Portugal. For the latter three countries, the pre-
cise magnitude of socio-economic differences in stroke mortality could not
be determined with reasonable accuracy.

For all countries, data were obtained from studies that are based on
national death registries. The use of this source of information is necessary
if one wants to estimate the magnitude of socio-economic differences in
stroke mortality at ages below 65 years with as much precision (small confi-
dence intervals) as possible. A potential problem with national death regis-
tries relates to the quality of the registration of the underlying cause of
death. Countries differ with respect to the design of death certificates, the
way physicians fill in these certificates, and the way in which information on
causes of death is coded at central statistical offices. A part of deaths with
stroke as the underlying cause may be assigned to other cardiovascular
diseases or perhaps vague categories like sudden death. Conversely,
deaths from other causes may be coded with stroke as the underlying cause



182 Chapter 10

of death. Registration errors would bias our estimates of stroke mortality
differences by occupational class only if the degree of misreporting varies by
occupational class. Some differential misreporting might be possible, but it is
unlikely that this has substantially biased our ineguality estimates.

Generalisabilily of the resulls

One restriction of this study relates to the choice of occupational class as
the socio-economic indicator. Occupation is among the several indicators
that can be used to define a person’s socio-economic status (Liberatos ef al.
1988, Kunst and Mackenbach 1994c). Another often used indicator is edu-
cational level. Nationally representative data on the association between
education level and stroke mortality were only available for Finland, Norway,
Denmark, Italy and the United States. The results are summarised in Table
10.4. This table shows that the relative position of countries was about the
same for education as for occupational class. There is, however, one excep-
tion. Whereas mortality differences by occupational class in the United
States were not larger than in northern Europe, differences by educational
level were much larger (although not with statistical significance).

It should be born in mind that this study is restricted to men and that i
cannot be assumed that the results reported in this chapter apply to women
as well. Mortality differences by occupational class among women were diffi-
cult to assess due to problems with the classification of housewives and
other women not gainfully employed (Kunst ef al. 1996). Much more easier
is it to classify women according to their educational level. For the five coun-
tries mentioned above, we observed that stroke mortality differences by edu-
cational level were about as large among women as among men. The main
exception reiates, again, to the United States, where differences between
women in stroke mortality were smaller than in European countries.

Explanations
One of the reasons to make this international overview was the possibility
that, parallel to what has been observed for ischaemic heart disease, socio-
economic differences in stroke mortality would be consistently smaller or
even absent in southern European countries. However, substantial socio-
economic differences in stroke mortality were observed for some southern
countries, notably France, Switzerland and Portugal. Socio-economic differ-
ences in stroke mortality existed in these couniries in the early 1980s des-
pite weak social gradients in tobacco consumption and possibly other risk
factors that stroke shares with ischaemic heart disease, such as hyperten-
sion and overweight (Borreil 1995, Cavelaars et al. 1997¢ & 1997d, Regidor
et al. 1995b, Sasco et al, 1894, La Vecchia ef al. 1986 & 1987).

A particular feature of southern Eurcpean countries are the traditionally
high levels of alcohol consumption (Rimm and Ellison 1995, La Vecchia
1995). Moderate alcoho!l consumption is a risk factor for some forms of
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cerebrovascular disease but is protective to ischaemic heart disease. This
factor might have increased stroke mortality rates and at the same time
reduced ischaemic heart disease mortality in southern Europe. In both Swit-
zerland, France and Portugal, moderate alcohol consumption is traditionally
more frequent in lower socic-economic groups than in higher groups (Cave-
laars et al. 1997d, Kunst ef al. 1996) and therefore might have increased
stroke mortality rates of lower socio-economic groups in particular.

Characteristic of Portugal and, to a lesser extent, Finland is that large
mortality differences by occupational class (in relative terms) coincide with
high national stroke mortality rates. This suggests that some of the risk fac-
tors that are specific o these countries have affected lower socio-economic
groups disproportionately. The most dramatic example is the class of
farmers and farm labourers in Portugal. A study of the associates of stroke
incidence and mortality in these pariicular population groups might be able
to reveal the contributions made by, among other factors, alcohol consump-
tion and natrium intake.

Another group of countries which are especially interesting are the Nor-
dic welfare states. Previous studies from these countries have demonstrated
socio-economic differences in stroke mortality (Nissinen ef al. 1986, Rosen-
gren ef al. 1988, Salcnen 1982, Valkenen ef al. 1993), but still uncertain
was whether these differences were iarge or small from an international per-
spective. With the exception of Finland, we observed small differences for
each Nordic country. These differences were small especially when
expressed in absolute terms (Table 10.3) or in comparison to ischaemic
heart disease mortality (Figure 10.1),

These relatively small differences might in part reflect the success of
health policies in Nordic countries that aimed explicitly at reducing mortality
rates of disadvantaged groups. Since part of stroke deaths at ages below 65
years is avoidable through hypertension detection and confrol, optimal use
by fower socio-economic groups of medical services might have reduced the
incidence and case-fatality of stroke among these groups. Egalitarian pol-
icies with respect to health care have removed financial barriers to the
access of these services (Doorslaer ef al. 1992), while the egalitarian char-
acter of Nordic societies in general might have diminished social, cultural or
psychological barriers o the effective use of hypertension detection and
control services (Friedman 1994),

A wider international perspective shows, on the other hand, that the
magnitude of stroke mortality differences is not clearly associated with the
egalitarian character of health care systems. Socio-economic differences in
stroke mortality were relatively large in England & Wales in the 1980s, des-
pite four decades of National Health Service. On the other extreme are the
United States, where many disadvantaged people are not, or only partially,
insured for medical care (Doorslaer ef al. 1992). This has [ed, among
others, to 'reverse targeting’ in hypertension detection and control: those
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who would benefit most are least attended by the relevant medicai services
{Woolhandier and Himmelstein 1988). Despite these inequalities in access
to health care, stroke mortality differences in the United States do not
appear to be consistently larger than in European countries.

Implications

Socio-economic differences in stroke mortality among men 30 {o 59 vears
were observed for each country for which data are available. This strongly
suggests that, contrary to what has been observed for ischaemic heart dis-
ease mortality, socio-economic differences in stroke mortality are a
generalised phenomenon in the industrialised world in the 1980s.

The causes of the higher siroke mortality rates in lower socio-economic
groups might differ from country to country, with tobacco consumption per-
haps being more important in the United States and northern Europe, and
alcohol consumption being more important in southern Europe. The role of
behavioral factors should however not be overemphasized. Remarkabie is
that, despite large differences between countries in cultural patterns and
behavioral risk factors, stroke mortality differences persists throughout the
industrialised world. This persistency raises the question whether the high
stroke mortality rates are due to factors that lower socio-economic groups
from all countries have common, such as higher rates of psycho-social
stress (Adler et al. 1994, Evans ef al. 1994, Kaplan and Keil 1893).

The contribution that medical services can make in reducing socio-econ-
omic differences in stroke mortality is not yet certain. The experience of
England & Wales illustrates that the removal of financial barriers is not suffi-
cient to achieve mortality differences that are small from an international
perspective. The fact that, on the other hand, stroke mortality differences
are relatively small in most Nordic couniries might perhaps in part reflect the
effects of removing not only financial barriers, but also cuitural and other
bariiers to the effective use of medical services.

The hypertension detection and follow-up program research group
(HDFP group 1985 & 1987} demonstrated the potential benefits of making
hypertension detection and control services available to lower socio-econ-
omic groups. Thanks to an intensive approach fo all participants of the
stepped care group, this program achieved a reduction in socio-economic
differences in hypertension and hypertension-related mortaiity (HDFP group
1987). A major challenge to physicians and other health professionais is to
achieve similar reductions not only within specific inferventions groups, but
among the general population as well.
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Discussion:
a persistent but variable association

11.1 Summary

This chapter consists of five main sections. Following an introductory sec-
tion, section 11.3 provides a systematical overview of the results of the
international comparisons that have been carried out in chapters 3 to 10.
Section 11.4 evaluates the potential effects of problems with the reliability
and comparability of the available data. The combined evidence shows that
socio-economic differences in mortality in developed countries are a persist-
ent but variable phenomenon.

In section 11.5, we make a systematical attempt to explain the interna-
tional patterns of socio-economic differences in mortality that are observed
in this study. Explanations are offered for (1) the persistency of socio-econ-
omic differences in mortality across both time and place and (2) the
observed variations between countries in the magnitude of mortaiity differ-
ences. A large number of factors are identified that have the potential to
modify the association between occupational class and mortality. With the
available evidence, it is difficult to assess the role of individual factors, such
egalitarian social and economic policies.

In section 11.6, we discuss the relevance of the resulis for the research
and policies with regards to socio-economic differences in mortality. It was
found that the resulfs are relevant because (1) they provide a yardstick
against which to judge socio-economic differences in mortality in individual
countries, (2) they provide indications on the contributions that specific inter-
mediate factors make to the explanation of socio-economic differences in
mortality, (3) they offer the opportunity fo study individual countries as ’'na-
tural experiments’ in reducing mortality differences, and (4) they provide
background information to the exchange of research findings across coun-
tries, and international concertation of future health inequaiities research.

In section 11.7, we give recommendations for future comparative
studies. We address two questions that are pertinent to any new study.
First, which contributions can this study be expected to make to research
and policies with regards to socic-economic inequalities in health? Second,
how can these aims be achieved despite the several problems that are
inherent to comparative research? Suggestions are made to cope with prob-
lems of data acquisition, problems of data comparability, and problems
related to explaining the observed cross-national variations.
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11.2 Introduction

Socio-economic differences in mortality are found to persist in all
industrialised countries for which data are available (Adler ef al. 1994, Fox
1989, llisley and Svensson 1990, Mielck and Giraldes 1993). In each coun-
fry, citizens who are disadvantaged in terms of education, income or position
at the labour market, are found to be disadvantaged in length of life as well.
There are no indications that socio-economic differences in mortality
decrease over time; instead, studies from several countries suggest a
widening of mortality differences since about the 1960s (Costa and Fag-
giano 1995, Dahl and Kjaersgaard 1993b, Harding 1995, Kunst ef al. 1990,
Lang and Ducimetiére 1995, Preston and Elo 1995, Regidor ef al. 19953,
Vagerd and Lundberg 1995, Valkonen 1989 & 1993b).

Several authors have addressed the question whether socio-economic
differences in mortality in their own country are large, not only from a histori-
cal perspective, but also from an international perspective (Kagamimori ef
al. 1983, Leclerc ef al. 1984, 1989 & 1990, Minder 1991, Neumann and
Liedermann 1981, Vager6 and Lundberg 1989, Valkonen 1987 & 1989,
Wagstaff ef al. 1991). If socio-economic differences in a country would
indeed appear to be larger than elsewhere, this wouid stress that these
differences can be smaller than they are now, and that a closer look into the
situation in other couniries can yield suggestions on how to achieve that
reduction.

In chapters 3 to 10, a broad range of couniries were compared with
regard to socio-economic differences in mortality among middle-aged men.
Included in these chapters are both the United States and countries from the
northern, southern and eastern paris of Europe. The results confirmed the
impression that socio-economic differences in mortality are persistent, but at
the same time they revealed an important degree of variability. The persist-
ency was stressed by the finding that substantial socio-economic differences
in mortality existed in each country for which data were available. Rema-
rkable was it to find that no country could claim to have socio-economic
differences that are small from an international perspective. The variability,
on the other hand, was stressed by the finding that a few countries, for
example France, appeared to have much larger mortality differences than
most other countries. A large degree of variability was observed when coun-
tries were compared with respect to ways in which socio-economic differ-
ences in mortality varied by age group or cause of death. For example, dif-
ference in ischaemic heart disease mortality were found to be substantial in
both northern and eastern Europe, but virtually absent in France and more
southern countries.

These results have important implications for research and policies with
regard to health inequalities. For example, the fact that socio-economic dif-
ferences in mortality are not relatively small in Sweden and other Nordic
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countries, raises questions on the potential effects of egalitarian socio-econ-
omic policies. Carroll ef al. (1996) voiced a widely held opinicn when they
stated "as inequalities in income have increased in socielies such as the
USA and the UK, so, too, have heaith inequalities [..]. We submit that it is
only through social and economic policies which counter gross material divi-
sion that this trend will be reversed" (1996, p. 36). At first glance, however,
our results do no seem fo support the latter statement.

It would be a premature, however, to conclude from our results that
socio-economic differences in mortality are insensitive to egalitarian social
and economic policies. Before conclusions on subjects like this can be
drawn, we need a better understanding of (1) the persistency of socio-econ-
omic differences in mortality across both time and place and (2) the
cbserved variations between countries in the magnitude and paiterns of
mortality differences. Only if we better understand why socio-economic dif-
ferences are as large as they are in different countries, we might be able to
assess the role of individual factors such as the egalitarian character of
socic-economic policies.

The purposes of this chapter are: to summarize the findings from chap-
ters 3 to 10 (section 11.3), to evaluate the potential effect of data problems
(section 11.4), to suggest explanations for both the persistency and variabii-
ity that was observed in this study (seciion 11.5), and to discuss the implica-
tions for research and policies with regards to inequalities in heaith (section
11.8). We end this chapter with suggestions for future comparative research
(section 11.7).

11.3 Overview of the results

Common to the studies presented in chapters 3 to 10 is that they focused
on two research questions. First, can socio-economic differences in mortaiity
among men circa 30 to 64 years be demonsirated for each couniry for
which data were available? Second, can it be demonstrated that these mor-
tality differences are larger in some countries than in others? The different
studies focused on different periods (1970s or 1980s), different socic-econ-
omic indicators (educational level or occupational class) and on either total
mortality or specific causes of death. A few studies focused on specific
countries. In fotal 16 countries were included in one or more studies.

We will start this section with an overview of mortality differences by
occupational class in the 1980s, which could be estimated for nearly all
countries. We will then proceed to include the results for, respeciively, the
1970s, educational level, and specific causes of death.
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Figure 111 The probability of dying between the 45 and 65" birthday. Men in six
EGP classes, 1980s. Sources: Kunst et al (1996a) and WHO (1988).

201

151

ool s
AR |

Probability of dying (%)

107

R A

S

NN

ey i
=

i ]

Sweden ' England/Wales l France

R

[777) profes, manager %% routine non-manual [} self employed
[ ] farmer Y skilled manual = unskilled manual

Mortality by occupational class in the 1980s

A few countries could be compared with respect to a detailed distinction
between occupational classes. An example is given in Figure 11.1. It shows
that the pattern of mortality variations by occupational class is highly similar
in England & Wales and Sweden. Relatively large are the mortality vari-
ations in France, but the relative position of different occupational classes is
the same as in England & Wales and Sweden. However, the relative mortal-
ity level of the class of farmers and farm labourers varied between these
three countries, as it was found to vary between other western European
countries as well (Tables 5.3 to 5.5).

Fourteen countries could be compared with respect to the difference
between manual and non-manual classes in mortality among men 45 to 59
years at death in the 1980s. The mortality rate of manuai classes was
higher than that of non-manual classes in each country for which data are
available (Tables 5.4 and 8.4). Remarkably, the rate ratios for most coun-
tries are in a narrow range that goes from 1.32 to 1.44. Relatively large mor-
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tality differences were observed for France, the Czech Republic and, espec-
ially, Hungary. Finland was found to have slightly larger mortality differences
than the other Nordic countries.

Approximately the same international pattern was observed for men 30-
44 years as for men 45-59 years (Table 5.3). An exception is that mortality
differences among men 30-44 vears are relatively large in three Nordic
countries. French data were available only for men 45-59 and 60-64 years,
in bath cases the manuai versus non-manual mortality difference was iarger
than in northern European countries (Tables 5.4 and 5.5).

When national mortalily levels were taken into account and mortality
differences were expressed in absoluie terms, Finland and ireiand appeared
to have a more unfavourable position than they had on the basis of relative
measures (Figure 5.2). However, also in absolute terms, France, the Czech
Republic and Hungary lead the international league table (Figures 8.1 and
8.2).

A measure that took into account the population distribution over occupa-
tional classes, the Index of Dissimilarity, showed approximately the same
relative position of different countries. The main exception is that mortality
differences in Switzerland, Iltaly and Spain were slightly smalier than in other
European countries (Figure 5.1).

Comparison to the 1970s

For six western European countries, the magnitude of mortality differences
by occupational class could be assessed for both the 1970s and the 1980s
(Figure 11.2). The relative positions of these countries have remained
approximately the same during these two decades, with relatively large
inegualities for Finland and, especially, France. The analysis for the 1970s
included a seventh county, the Netherlands (chapter 3). Socio-economic
differences in this country were found to be of the same magniiude as in
Sweden, Norway and Denmark.

The analysis for the 1970s showed the same age dependency as was
observed for the 1980s: mortality differences in Nordic countries decreased
more rapidly with rising age than in England & Wales (Figure 3.2). France
was again found to have the largest mortalily differences, not only for ages
above 45 years, but also for younger ages (Figure 3.2).

The comparison between the 1970s and 1980s (Figure 11.2) further sug-
gests that countries are highly similar with regard to trends over time. In
each country, the manual versus non-manual mortality difference seemed fto
have increased substantialy between the 1970s and the 1980s. The avail-
able data on mortality differences in the early and late 1980s suggest that
socio-economic differences in mortality have continued to increase in boih
Finland, Norway, France, italy (Torino) and the United States (see Appendix
Tables D and E).
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Figure 11.2  Mortality rate ralio comparing manual classes to non-manual ¢lasses in the
1970s and 1980s. Men 45-59 years at death. Source: Table 5.11.
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In the different international comparisons on mortaiity by occupational class
in the 1980s, similar results were obtained when educational ievel instead of
occupational class was used as the socio-economic indicator. An example of
these checks is given in Figure 11.3. In most countries, the rate ratio that
compares manual classes to non-manual classes is close to the rate that
compares low to high educational leveis. This figure illustrates that Hungary
and the Czech Republic have large mortality differences both by education
and occupational class. Estonia, for which there are no data on mortality by
occupational class, appeared to have mortality differences by educational
level in-between Finland and the Czech Republic.

A study on mortality differences by educational level in the 1970s
(chapter 4) partly confirmed the resulfs of the study on mortality by occupa-
tional class (chapter 3). These studies observed the same rank order of
countries from large to small mortality differences. The study on education,
however, observed relatively smali cross-national variations. To this we
should add that our re-analysis of the data on mortality by occupational
class in the 1970s also showed fairly small variations between countries
(Table 5.11). Similarities rather than dissimilarities were also suggested by
Valkonen's (1985 & 1987) international comparison of mortality differences
by educational level in six countries in the 1970s, which can be considered
as the most reliable and comprehensive international comparison that was
performed before our studies started,
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Figure 11.3  Mortalily rate ratios comparing manual classes to non-manual classes, and
low to high educational levels. Men 30-44 years at death. Sources: Tables
8.4 and 8.5.
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Chapter 4 also included data for Italy and the United States. Since, how-
ever, these data refer to the early 1980s rather than the 1970s, they were
re-used in our analyses for the 1980s (Table 5.10 on Mtaly, and Table 7.9 on
the United States). The newest results suggested that in both countries mor-
tality differences by educational level are close to the international average.

Specific catuses of death
International comparisons were made for nine causes of death. A higher
mortality of manual classes as compared to non-manual classes was
observed for nearly each cause of death in each country. The only excep-
tion to this generalised association relates to ischaemic heart disease mor-
tality (chapter 9). No class differences were observed in France, Switzerland
and Mediterranean couniries, whereas strong inverse class differences were
observed in both northern Europe, eastern Europe and the United States.
The less regular international patterns that were observed for other causes
of death can be illustrated for stroke mortality (chapter 10). Although manuai
classes had relatively high stroke mortality rates in each country, the manual
versus non-manual difference was much larger in some countries than in
others. The results for stroke strongly deviated from those for ischaemic
heart disease, despite the fact that these two causes of death share smok-
ing and hypertension as important risk factors.

The relatively large differences in fotal mortality in France and central
European countries appeared to be due, at least in part, {o large socio-econ-
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omic differences in diseases related to excessive alcohol consumption.
Excessive drinking by manual classes resulted in large class differences in
mortality from diseases of the digestive tract, including liver cirrhosis (chap-
ters 6 and 8). The relatively large mortality differences in Finland were also
in part attributable to alcohol abuse by manual workers, although there it
increased the incidence of violent deaths rather than fatal diseases.

Conclusion

Socio-economic differences in mortality are persistent but variable. The per-
sistency is evidenced by the finding that in no country socio-economic differ-
ences in mortality are small from an international perspective. Nor are they
small from a historical perspective. The fact that a mortality excess of lower
classes is observed consistently for a wide array of causes of death under-
lines their generalised nature. Even though socio-economic differences are a
common theme in industrialised countries, it is a theme with major variati-
ons. Some countries have socic-economic differences in total mortality wel!
above the international average. In addition, patterns by age and cause of
death vary considerably between countries, suggesting that approximately
equally farge differences in total mortality are formed along different path-
ways in different countries.

11.4 Evaluation of potential data problems

International comparisons can be treacherous if no extensive attention is
paid to problems with the reliability and comparability of the data that are
available from different countries. This warning is underlined by our experi-
ence that some of the conclusions that were drawn in our studies for the
1970s had to be revised in the light of the results for the 1980s.

The studies for the 1980s achieved a higher degree of reliability and
comparability than any previous study, thanks to the close cooperation
between several national teams. Data sels were created in each country
according to standard protocol, and these data sets were analyzed centrally.
Large efforts were made with respect to, among others, the application of a
common occupational class scheme fo data sefs from different countries. It
shouid however be acknowledged that in any comparative research, includ-
ing ours, complete comparabilily is attainable. All one can hope for it to
achieve a degree of comparability that is sufficient to perform analyses with
the detail that is aspired, and the reliability that is required. A critical gues-
tion is to what extent the observed international patterns can be explained
by remaining comparability problems. We will discuss in this section the pot-
ential effect of different data problem.
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The measurement of mortality by occupational class

We concenfrate on the evaluation of potential problems with data on mor-
tality by occupational class, which were available for much more countries
than data on mortality by educational level. In chapter 5, three problems
were found to have the potential to substantially bias estimates of the mag-
nitude of mortality differences by occupational class: (1) poor comparability
of the occupational class schemes that were used in different countries, (2)
the effect of excluding economically inactive men from analysis, and differ-
ences between countries in the size and direction of this effect, and (3) the
so-calied numerator/denominator bias that is inherent to unlinked cross-sec-
tional studies, and differences between countries in the size of this bias. The
potential effect of these problems on the observed international patterns
were evaluated in detail and, if possible, this effect was quantified. These
evaluations led fo the following conclusions.

First, the combined effect of the three data problems could also be con-
siderable in the case of Ireland, Spain and Portugal. We cannot exclude the
possibility that mortality differences by occupational class in these countries
are seriouisly underestimated and that they in fact are as large as in France.

Second, the combined effect of the three data problems couid be con-
siderable in the case of Hungary and the Czech Republic. However, our
conclusion that mortality differences by occupational class are relatively
large in these countries is supported by the fact that similar conclusions
were reached for education. In addition, the mortality differences that we
cbserved for Hungary were so much larger than elsewhere, that is was diffi-
cult to attribute this finding to data problems alone.

Third, more certain is the precise magnitude of socio-economic differ-
ences in mortalily in other countries. Inequality estimates for these counfries
can o some extent be biased by the above-mentioned data problems. How-
ever, the results for these countries are generally confirmed by those for
education or those for the 1970s. For example, supportive for our conclusion
that mortality differences by occupational class in the 1980s were large in
Finland and, especially, France, is that similar conclusions were reached
with data on mortality by education and in the studies for the 1970s.

Fourth, it is unlikely that the above-mentioned data problems are res-
ponsible for the large international variations that were observed for patterns
of mortality differences by age or by cause of death. Important to note is
that the three data problems mentioned above are not strongly differential to
cause of death.

in conclusion, it is unlikely that problems with the comparability of occu-
pational class data are largely responsible for the international variations in
the magnitude and patterns of mortality differences that were highlighted in
the section 11.3. On the other hand, we should recognise that the true
extent of international variability remains uncertain. If socio-economic differ-
ences in mortality in Iretand, Spain and/or Portugal would indeed be as large
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as in France, there would be more variability. If, on the other hand, socio-
economic differences in Hungary would in fact be only slightly larger than in
western Europe, there would be fess variability.

Other problems

Of special concern o cause-specific analyses are cause-of-death registra-
tions. European countries differ with respect to the design of death certifi-
cates, the way physicians fill in these certificates, and the way in which their
information is coded at central statistical offices. In order to avoid
comparability problems as much as possible, most analyses reported in this
study dealt with broad groups of causes of death. Of the specific causes of
death, the regisfration of ischaemic heart disease as an undetrlying cause of
death is perhaps most problematic. We cannot exclude the possibility that
misclassification of ischaemic heart disease is differential to occupational
class, and that this differential misclassification is more frequent in some
countries than in others. However, as argued in chapter 9, it is difficult to
explain in this way the remarkable absence of socio-economic differences in
ischaemic heart disease mortality in southern Europe,

We have given relatively little attention to the problem of confounding. In
all statistical analyses, conirol was made for confounding by 5-year age
group. Analyses for the United States in addition controlled for race and
ethnicity. It was not possible with the available data to include more
confounders in the standard analysis applied to each country. Evidence from
a Finnish study suggests that confounding by socio-demographic factors like
language group, place of birth, and area of residence is smalil (Valkonen and
Martelin 1988). An inventory among national participants pointed to one
possibly serious confounder: region of birth in ltaly. However, control for fhis
confounder appeared to hardly alter inequality estimates for ltaly (chapter 5).

One might guestion whether analyses should also include controls for
personal factors like intelligence and personality traits, or cultural factors like
class-specific values and fraditions. If the answer is positive, the next ques-
tion is whether our disregard for these factors could have biased the results.
Both questions are highly difficult to answer. Instead of giving a tentative
answer at this place, we will, in the next section, consider these factors
when making a systematical attempt to explain the international patiterns
chserved in this study.



Discussion 195

11.5 Explanations

11.5.1 Explaining the persistence

The persistence of socio-economic differences in mortality across countries
is remarkable in view of the large variations between countries in risk-factor
profiles and cause-of-death patterns. The contribution of causes of death
like jung cancer, ischaemic heart disease, and accidents and violence great-
ly vary from country to country. Yet, socio-economic differences in mortality
exist in each country, mostly with the same order of magnitude.

There is a parallel with trends over time. The contribution of specific
causes of death to total mortality has changed profoundly during the
epidemiological transition, and so have the associated risk factors. In the
1960s and early 1970s it was expected that socio-economic differences in
mortality would cease to exist as soon as 'diseases of poverty’ would be
entirely replaced by 'diseases of affluence’ or degenerative diseases (e.g.
Kadushin 1964). However, studies in the 1970s and early 1980s discovered
that socio-economic differences had remained undiminished during the latest
phases of the epidemiological transition.

Several authors have raised the question to how to explain this persist-
ency over time (Charlton and White 1995, Evans ef a/. 1994, House ef al.
1992, Link and Phelan 1995, Vagerd and llisley 1995, Wilkinson 1996). Logi-
cally, the explanation cannot refer to the transient risk factors, but shouid
refer to the wider forces that determine social gradients in whatever risk fac-
tors are most important in specific countries and specific periods. Why are
higher socioc-economic groups consistently beiter able to avoid premature
death whatever disease and associated risk factors are the main causes of
premature death?

A similar question was faced by comparative research on social mobility.
Erikson and Goldthorpe (1992a) observed that patterns of intergenerational
social mobility were fairly constant over fime and place. In other words, in
different historical periods and different countries, higher socio-economic
groups were consistently better able o secure for their offspring a good
social position, as they were better able to secure a long life for themselves.
In explaining this ability, Erikson and Goldthorpe (1992a) referred to Lieber-
son’s work (1985). His ideas have recently also been introduced in health
inequalities research. When explaining the persistency of socio-economic
inequalities in mortality over time, House ef al. (1992) referred to Liebers-
on’s concept of "equifinality’ and Link and Phelan (1995) referred to his con-
cept of 'fundamental cause’. The fact that we observed persistency not only
over time, but also across countries, sfresses the importance to elaborate
these concepts.
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Socio-economic status as a fundamental cause of disease

Characteristic of socio-economic status, but of several other social variables
as well, is that its association with disease and death is maintained inde-
pendently of the specific pathways by which this association is maintained.
When the importance of specific risk factors for premature death change
over time, e.g. poor housing and working conditions are replaced by smok-
ing and obesity as the major risk factors for disease and death, the new
proximal risk factors tend to become the new mediators by which socio-
economic status is linked to disease and death. Socio-economic status acts
as a ’fundamental cause’ that is able to exert an influence on person’s
health whatever intermediary mechanisms are available (Link and Phelan
1995).

The question is to what properties socio-economic status owes this cap-
acity. Link and Phelan (1995) refer to ’resources’ and ‘disadvantage’
although do not further elaborate these concepts. Following the recent litera-
ture (Blane et al. 1993, Carroll ef al. 1996, Davey Smith ef al. 1994, Vagerd
and llisley 1995}, we will stress the importance of accumulation of disadvan-
tages over a person’s life course. This cumulative process results in a clus-
tering of disadvantages among persons in low socio-economic paositions,
whiie advantages accrue to those in high positions.

A key variable in this cumulative process is occupation. When develop-
ing their socio-economic index based on occupation, Ganzeboom ef al.
(1992) regarded occupafion as the means by which a person's principai
resource {education) is converted into the principal reward (income). More
generally, the exercise of occupation links two sets of advantages: the
resources that are needed to achieve a specific occupational position and
the rewards that accrue to those who have attained this position. H is char-
acteristic for occupation that it leads to the clustering of a wide array of
resources and rewards. Those in high occupational class have more
resources as well as rewards, whereas those in low occupational classes
have less of both. This clustering process is visualised in the scheme given
in Figure 11.4.

Although educational level is the main resource and income the main
reward, they are not the exclusive ones. The attainment of a high occupa-
tional class is, either via education or more directly, influenced by a person’s
socio-economic background (i.e. the parents’ socio-economic status), famil-
ial environment (parent’s rearing styles, number of siblings and other condi-
tions that distinguish between families in the same socio-economic stratum),
and personal characteristics (birth order, intelligence, perseverance and
other characteristics that distinguish between siblings). Rewards are more
varied than income alone, and may include access to health care, job secur-
ity, good career perspectives, privileges and power. Psychosocial factors
that are thought to be essential in linking class and heaith (Kaplan and Keil
1993), such as self esteem and sense of mastery (Siegrist ef al. 1990,
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Syme 1989), can funciion as non-material rewards that are more often
enjoyed by those in higher occupational classes,

Some rewards may reinforce initially available resources. For example,
the social or intellectual skills that are needed for the attainment of a speci-
fic job are likely to be strengthened by the exercise of this job. Similarly,
attitudinal resources like status control (Siegrist ef al. 1990} may be rein-
forced by the experience of high level of autonomy and authority at work.
Finally, persons who are prepared to invest in future (and health!) may be
more likely to attain higher jobs, and once having a job with high job security
and favourable career perspeclives, their future orientation is likely to be
reinforced. These feedback mechanisms are likely to strengthen the crucial
role of occupational class in determining an individual's command over a
wide array of resources and rewards.

Figure 11.4  Causal paths linking accupational class to mortality.
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Figure 11.4 visualises that this complex of rewards and resources is linked
to health via two pathways. First, a better command over resources and
rewards protects a person against exposure to a wide range of risk factors
for disease, including unhealthy housing and working conditions,
psychosocial stress, and unhealthy consumption patterns. Second, health
itself can act as a resource that influences an person’s opportunity to attain
a high occupational class. Health problems (disease, disability, handicap)
may frustrate the aftainment of high class positions and in some cases lead
to downward drift. Similarly, high levels of positive health (energy, vitality)
and related physical aspects {physical attractiveness, length) may facilitate
the attainment of desired jobs (West 1991).
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implicit in Figure 11.4 is the crucial role of time. Often the command over
resources and rewards gradually accumulates over the life course of fortu-
nate persons. The reverse process, referred to as 'accumulation of disad-
vantage', can also endure many years and even entire lives (Carroll ef al.
1996, Davey Smith ef al. 1994). The mutual reinforcement of health and
class position also evolves gradually over a person’s life, a process coined
‘co-evolution of health and social achievement' by Vageré and lllsley (1995).
A considerable time delay is further introduced by the fact that the exposure
to some risk factors for disease (e.g. smoking) influences the risk of death
untii many years thereafter (Wadsworth 1996). It is therefore no surprise
that the links between mortality and occupational class, once they have dev-
eloped over an individual’s life course, attain a highly persistent character.

Equifinality

The flow diagram of Figure 11.4 (as any other causal scheme applied in
heaith inequalities research) suggests a mechanical causality in the effect of
occupational class on health. For example, higher occupational class smoke
less and, as a result, have lower risks of dying from lung cancer before
reaching old age. Although this is entirely true, it does not explain why
higher socio-economic groups smoke less. They might have smoked more.
Indeed, there are situations where higher socio-economic groups smoke
more than lower groups, especially among women {(Graham 1996, Cave-
laars ef al 1996¢). However, these are exceptions to the general rule that
socio-economically advantaged people are better protected against risk fac-
tors for disease, injury and death. How can this general rule be explained?
A better understanding of this rule is needed for two reasons. First, this
might help us to better understand the persistency of socio-economic differ-
ences in mortality over both time and place. Second, it might help us to pre-
dict under what conditions this general rule might fail, for example, under
which conditions smoking might be more prevalent among higher socio-eco-
nomic groups.

The concept of 'equifinality’ (Lieberson 1985, House ef al. 1992) might
be helpful here. This concept is familiar to social scientists but is hardly
used by those studying mortality. The idea is simple. Although it is true that
advantaged socio-economic groups are healthier because they smoke less,
there is also some truth in the assertion that they smoke less because this
makes them healthier (and they are better positioned to pursue healthy heh-
aviours). More generally, the equifinality principle states that a causal chain
should be understood from its outcome, which in our case is the prevention
of disease and premature death. Even though health considerations might
not direct human behaviour to an important extent, behaviour is often driven
by goals that are closely related to heailth, such as sheiter, safety, physical
comfort, and emotional well being. In addition, people may pursue health
and fitness as a means to other goals, such as physical attractiveness,
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strength and the ability to perform demanding jobs.

The equifinality principle states that the same goal {prevention of disease
and premature death) can be achieved along different ways. In countries
where ischaemic heart disease is a major cause of premature disease and
death, the avoidance of risk factors like smoking and fatly diet is essential to
preventing premature death. Where alcohol-related health problems are the
major killers, other preventive actions are more important. It is perhaps no
coincidence that, as shown in Figure 9.1, social gradients in ischaemic heart
disease mortality existed in all European countries except in those countries
where ischaemic heart disease was responsible for less than 20 percent of
all premature deaths. It seems that wherever ischaemic heart disease
becomes a major killer, higher socio-economic groups start to use their
resources and rewards to prevent this disease, and are more successful in
this respect than lower groups. Albeit this example is somewhat speculative,
it underlines that the equifinality principie might not only explain why socio-
economic differences persist in each country, but it also helps us to under-
stand that about equally large differences in total mortality are formed along
different pathways in different countries.

Obviously, the rationality that is implied in the equifinality principle should
no{ pursued foo far. Rationality of human behaviour is bounded by at least
two types of constraints (Bee 1974). First, the lack of knowledge on risk
factors for disease can impede the deliberate prevention of exposure to
these risk factors. Second, the presence of competing incentives, such as
specific tastes and traditions, might induce people to adopt life styles or
create living conditions that are known to imply an increased risk of disease
or injury. In situations where lack of knowledge or conflicting incentives
strongly influence people’s health-related behaviour, the usual inverse asso-
ciation between socio-economic status and exposure to risk factors for dis-
ease can be weakened and even reversed.

A historical example is offered by tobacco consumption in northern
Europe and the United States in the 1950s (Haynes ef al. 1978, Kaplan and
Keil 1993, Marmot ef al. 1978, Pierce 1889, Reek and Adriaanse 1988, Va&-
gerd and Norell 1989). By then, men in more advantaged socic-economic
positions more often smoked than men in less advantaged positions. Con-
tributing to this situation was the fact that smoking was positively valued
until then, and that information on the health hazards of smoking had vet to
appear. When, in the 1960s, people were informed about these health haz-
ards and smoking became less positively valued, higher socio-economic
groups were the first to quit smoking on a massive scale. This example
illustrates that the usual association between socio-economic disadvantage
and exposure to risk factors for disease might be weakened or even
reversed under specific circumstances. This implies that there is a potential
for socio-economic differences in both fotal and cause-specific mortality to
vary, hot only over time but also between countries.
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11.5.2 Explaining the variations

Socio-economic differences in mortaliy in France, Finland and eastern Eur-
opean countries were found to be iarger than elsewhere. In addition, pat-
terns by age and cause of death varied considerably between countries,
suggesting that approximately equally farge differences in total mortality are
formed along different pathways in different countries. These variations sug-
gest that the persistent association between socio-economic status and
mortality among middle-aged men can to an important extent be modified by
the national context. In this section, we will discuss the different ways in
which the national context can exert its influence. By means of this dis-
cussion, we intend to demonstrate that many possible factors shouid be
considered when explaining why socio-economic differences in mortality in
individual countries are as large as they are.

The conceptual scheme given in Figure 11.4 shows five points at which
the national context can modify the association between occupational class
and mortality. This contact can influence:

1. the national prevalence of specific resources and rewards

2. the relative importance of different resources to class attainment

3. the distribution of rewards over occupational classes

4. the national prevalence of risk factors

5. the association of risk factors with resources and rewards.

These five points will be discussed separately in the rest of this section. We
should stress the preliminary nature of this discussion. With the available
data, we cannot yet provide firm evidence on the possible role of individual
factors. Instead, our aim will be to generate a number of hypotheses for
future comparative research.

1. National prevalence of resources and rewards
There are large variations between countries in both average educational
levels and in average income levels, i.e. in the major resource and the major
reward associated with occupational class (Eurostat 1990, OECD 1986 &
1995). Can nationai living standards or educational levels be expected to
influence the magnitude of class differences in mortality? There may be an
analogy with the expectation, widely held in the 1960s and early 1970s, that
socio-economic differences in mortality would soon be a phenomenon of the
past (Kadushin 1964). This expectation was based on the view that absolute
poverty can strongly increase mortality risks of disadvantaged socio-econ-
omic groups. If absolute poverty indeed strengthened the link between occu-
pational class and mortality, rising national living standards could be
expected to resuit in smaller mortality differences according to occupational
class. However, these differences were found to persist over time despite
rapidly rising living standards.

A parallel observation can be made when comparing countries: the mag-
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nitude of mortality differences in different countries does not seem to be
related fo national income levels (Eurostat 1989). For example, mortality
differences in the three poorest countries of the European Union, Ireland,
Spain and Portugal, are not clearly larger than in nearby couniries with
higher living standards.

Our findings bear a parallel to the observation of Wilkinson (1996) and
many others {e.g. Mackenbach and Looman 1994) that variations between
European countries in national life expectancies are unrelated to variations
in the gross domestic product. Wilkinson (1996) argued that national life
expectancies are largely determined, instead, by the amount of social capi-
fal. Societies are said to have much social capital when they are socially
cohesive, have no deep social cleavages, have a fully developed civic life,
and can provide their citizens with the norms, trust and social networks that
buffer everyday stress. (For the comparable theory of ‘accumulation of
healih assets’ see Murray and Chen, 1993). Wilkinson's thesis can logically
be extended to the hypothesis that in socially cohesive societies rates of
premature mortality not only are fow, but also are distributed less unevenly
over socio-economic groups.

in line with this type of explanation is our observation that in CEE coun-
tries, which are characterised by a low level of social capital as meant
above (Herlzman ef al. 1996, UNICEF 1994, Wilkinson 1996), socio-econ-
omic differences in mortality are exceptionally large. Less certain is whether
the patterns that we observed for western Europe and the United States can
be explained along these lines. To test this thesis, one would need quanti-
tative measurements of the amount of social capital. It would be equally
interesting fo compare the situation in western countries to that in Japan,
which is usually referred to as a country where a high amount social capital
led to an unprecedented increase in life expectancies (Wilkinson 1998, Mar-
mot and Davey Smith 1989). Socio-economic differences in mortality have
been cbserved for Japan in the early 1970s (Kagamimori et al. 1983) but
might be relatively small by now. This is not for sure, however. A compari-
son that we made with respect to morbidity as reported in national health
surveys did not support the expecialion that health differences between
income groups are smaller in Japan than in western Europe (Kunst et al.
1992).

2. Relative importance of different resources fo class attainment

The resources that are required to attain a high occupational class might
differ between countries. Popular view tells that some societies are more
‘'open’ than others. To the degree that a sociely is more open (i.e. social
mobility rates are higher) class attainment depends less on socio-economic
background and more on individual characteristics like intelligence, perse-
verance and health potential. There is no empirical evidence for large differ-
ences between countries in the degree to which they are open. Erikson and
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Goldthorpe (1992a) observed an approximate similarily between countries in
the degree of intergenerational social mobility, with slightly higher rates in
Sweden, Hungary and Poland than in, among others, England & Wales,
France, lialy, Germany and the United States. Other studies observed more
variability between countries (Ganzeboom ef al. 1989 & 1995, Treiman and
Yip 1987). However, no consistent international pattern emerges from these
studies. Taken the evidence as a whole, there do not seem to be large
cross-national variations in rates of social mobiiity between occupational
classes. The variations that do exist are probably insufficient fo cause sub-
stantial cross-national variations with respect to class differences in mortal-
ity.

Even though countries do not seem to differ largely in rates of social
mobility, the specific resources that are needed to achieve upward mobility
or to prevent downward mobility might differ between countries. Especially
interesting is the possibility that health itself is more important in one country
than in another. Evidence from England & Wales and some Nordic countries
strongly suggest that the effect of ill-health on downward social mobility is
modest and does not contribute much to socio-economic differences in mor-
hidity or mortality (Blane et al. 1993, Dahl and Kjaersgaard 1993a, Lundberg
1991a, Power et al. 1996). Perhaps health-related downward mobility is
more much important in other countries, but we find this difficult to believe.
Uncertain is to what extent positive aspects of health (energy, fithess) and
related physical characteristics (aftractiveness, length) stimulates upward
social mobility in different European countries (West 1991). There is little
reason to expect, however, that positive health promotes upward mobility in
some countries much more than in others.

Countries could also vary in the relative importance of resources other
than heaith. The occupational class that people aftain is to a considerable
extent determined by the educational level that they have completed (Graaf
and Luijkx 1995). In England & Wales and France, however, educational
level might be less important than elsewhere in western Europe. In these
iwo couniries, class altainment is determined to a larger extent during the
labour career, that is, by infra-generational mobility {(Erikson and Goldthorpe
1992a). One could envisage that some personal characteristics, especially
those related to success at the work place, are more relevant to class attain-
ment in England & Wales and France than they are elsewhere. Uncertain is,
however, what these characteristics precisely are, and whether they make
an important contribution to socio-economic differences in premature mortal-
ity in different countries.

Over the last ten years, it has often been argued that socic-economic
differences in ill health and meortality find their origin in early life, starting with
the prenatal pericd (Power et al. 1996, Wadsworth 1996). Living conditions
in early life may exert a decisive influence on the formation of people’s
health capital (Barker 1992) and their socio-economic position in adult life
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(Wadsworth 1996). If mortality differences among middle-aged men in a
specific couniry are large or small from an international perspective, the
causes for this situation might go back to the living conditions of these men
when they were chiidren.

This might offer an explanation, for example, for our unexpected finding
that socio-economic differences in mortality among middle-aged men in the
United States are not larger than in northern Europe. Perhaps some of the
childhood factors that contributed to socio-economic mortality differences in
northern Europe were less prevalent in the United States, or were distrib-
uted less unequally. it might be significant in this respect that until the
middie of the 20" century, when most of the men that were inciuded in the
present study grew up, the United States had much higher national living
standards and, in addition, wealth was not distributed as unequally as in
later years (Hadden 1996, Taylor and Jodice 1983).

3. Distribution of rewards over occupational classes

The national context could influence the extent to which income and other
scarce rewards are distributed over occupational classes, Egalitarian socio-
economic, heaith care and other policies are relevant here, because they
might be expected to result in a more equal class distribution of among
others income, job security, and access fo health care. This seemed so ob-
vious that it was a surprise to find that our study could not provide empirical
support fo the idea that egalitarian socio-economic policies are associated
with smaller mortality differences by occupational class. In comparisons
between western European countries (chapter 5) or with the United States
(chapter 7) no association was observed between the magnitude of mortality
differences and the egalitarian character of social and economic policies.
This lack of association is illustrated in Figure 11.5, where the size of
income inequalities is used as a gross outcome indicator of the egalitarian
character of social and economic policies.

The situation in the former socialist countries of eastern Europe is
especially interesting. Differences between manual and non-manual classes
in terms of rewards were less pronounced in these countries than in most
western countries. income differences between these classes were relatively
smali, not only thanks to egalitarian income policies but also because many
non-manual occupations were considered to be 'unproductive’ and therefore
not conferred high incomes. Also in terms of job prestige, the difference
between manual and non-manual workers was relatively smail in the former
socialist countries (Treiman 1977). Despite this smaller difference between
manual and non-manual classes in many of the rewards they enjoyed, their
mortality difference was larger than in most western European countries.

The situation in eastern Europe can perhaps better be understood with
reference to class differences in other types of rewards. Under the socialist
system, access to scarce goods and services did not depend as much on
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income as in western Europe, and relatively more on privileges and political
power (Field 1990, Mezentseva and Rimachevskaya 1992). Non-manual
classes might be much more advantaged in this situation than manual
workers, among others thanks to their affinity with, and proximity to, bureau-
crats and politicians. In addition, their higher educational level might have
entailed considerable advantages in a society where information is scarce,
as is evidenced by the lack of health education campaigns (Orosz 1990,
Janeckova and Hnilicova 1992, Mastilica 1992, UNICEF 1994).

Figure 11.5  Morality differences in the 1980s (manual versus non-manual rate ratios
for deaths among men 45-59 years} and ineqalities in income in the early
1980s (GIN! for household equivaient income). Eleven western European
countries and the United States. Sources: Tables 5.4 and 8.4, and Luxem-
bourg Income Study resulls compiled by Kunst et al (1998a, Table 22).
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The situation in the former socialist countries illustrates our point that the
class distribution of different kinds of rewards depends not only on egalitar-
ian socio-economic policies, but on other country-specific features as well.
There are more examples, although they are more tentative. There is per-
haps some fruth in the popular view that the United States have a less
class-ridden society than have England & Waies and other European coun-
tries. If so, this might imply that rewards like prestige, power, interpersonal
contacts and access to information are distributed according to occupationai
class more in Europe than in the United States (but perhaps more by
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ethnicity in the latter country). If so, this could be one the circumstances that
have prevented socio-economic differences in mortality in the United States
from being as large as they ofherwise would be.

Specific to southern European countries are strong family bonds and
higher leveis of intra-familial solidarity (Akker ef al. 1994). One might hypo-
thesize that, to the extent that these strong bonds generates a fransfer of
income, power and information from more advantaged to less advantaged
family members, this helps to reduce socio-economic disparities, and per-
haps also the associated differences in mortality. If so, this might heip to
explain our finding that class differences in mortality are not larger in south-
ern Europe than in northern Europe, despite the less generous national
welfare systems of the South.

4. National prevalence of risk factors

Countries vary with respect to the national prevalence of specific risk factors
(Epstein 1989, WHO MONICA 1991). Especially important to our study are
risk factors that have a strong tendency to cluster in lower socio-economic
groups, In countries where these risk factors are more prevalent, their pres-
ence tend to strengthen the link between occupational class and disease.

An example is alcohol abuse in France and Finland. The relatively large
mortality differences in these counfries seem to be largely due to high levels
of alcohol-related monrtality among lower occupational classes (chapter 6).
What distinguishes these two countries from other western European coun-
tries was that alcohol abuse was present at the pational level as a main risk
factor by which socio-economic disadvantage could lead to premature death
(Desplangues 1984, Makeld ef al. 1997). If alcohol-related mortality in
France and Finland would not be so high at the national level, class differ-
ences in all-cause mortality would probably have been much smaller, cer-
tainly in absoiute terms but probably also in relative terms.

This type of explanation might perhaps also be relevant to explaining the
large socio-economic differences in mortality in the three eastern European
countries. These large mortality differences coincide with high national mor-
tality rates for middle-aged men. Factors which are believed to have contrib-
uted fo these high national mortality rates are, among others, high levels of
alcohol consumption, hazardous working conditions and high levels of psy-
cho-social stress (Bobak and Marmot 1996, UNICEF 1994). It is likely that
manual classes have been most exposed to some of these risk factors, or
that they were least able to cope with them. To the extent that this is true,
these risk factors have strengthened the effects of socic-economic disad-
vantage on premature mortality in the eastern European countries.

Other factors for which national prevalence rates strongly vary between
countries relate to dietary habits. The fraditional diet of the United States
and most norihern and eastern European couniries increases the risk of
contracting ischaemic heart disease, among other because of high levels of
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animal fat intake (Gaziano and Manson 1996, Renaud and Langerit 1994,
Verschuren et a/ 1995). As a general rule, lower occupational classes in
these countries were more exposed to dietary risk factors for heart disease
(Bingham et al. 1981, Bolton-Smith ef al. 1991, Fehily ef al. 1984, Fortmann
ef al. 1982, Khoury et al. 1981, Kushi ef al. 1988, Leino et al. 1998, Nourjah
ef al. 1994, Viikari ef al. 1990), at least since the time that higher occupa-
tional classes adjusted their diet in response to heaith education campaigns
(Calnan 1986, Jones 1977, Morgan el al. 1989). Therefore, dietary factors
probably contributed to the substantial class differences in ischaemic heait
disease mortality that existed in the 1980s in both the United States and in
northern and eastern European courdries.

In sharp contrast to these countries stand the southern European coun-
tries, where the traditional, Mediterranean diet protects against ischaemic
heart disease, thanks to among others the frequent consumption of fish and
vegetable oil (Epstein 1989, Fiiliberti ef al. 1995, Helsing 1995, Kushi et al
1995, La Vecchia 1995, Rimm and Ellison 1995). For this reason, dietary
factors could not increase class differences in ischaemic heart disease mor-
tality in southern Europe to the extent that they couid in other parts of
Europe.

5. Association of risk factors with resources & rewards

As a general rule, members of more advantaged occupational classes are
generally less exposed to the major risk factors for disease. However, as
discussed at the end of section 11.5.1, specific conditions can weaken this
generalised association, or even reverse if. The first condition relates to the
absence of knowledge on risk factors for disease, and the second condition
relates to the presence of values, tastes and traditions that induce man to
adopt iive styles or create living conditions that are known to be hazardous
to health.

We found evidence for variations between European countries in social
gradients for some risk factors for disease (Cavelaars ef al. 1997d, Kunst et
al. 1996). Smoking among men 45 years and older was unrelated to socio-
economic status in France and more southern countries, whereas inverse
gradients existed in northern European countries (Cavelaars et al. 1997¢). It
is likely that this has contributed to the absence of class differences in
ischaemic heart disease mortality in southern countries, and the positive
gradient that still existed in Portugal in the early 1980s. In chapter 9, we
discussed why inverse social gradients in smoking and probably some other
cardiovascular risk factors existed in northern Europe and not in southern
Europe. Basically, the situation in southern Europe seems to represent a
delay in the transition from positive to inverse gradients that occurred in
northern European countries during about the 1960s. We concluded that
positive values attached fo smoking probably persisted longer in southern
countries than they did in northern countries.
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One can only speculate why these values persisted longer in the South.
Perhaps there is an association with the occurrence of the epidemic of
ischaemic heart disease and other smoking-related diseases in the North. In
the northern countries, ischaemic heart disease mortality increased dramati-
cally during this century and is still responsible for a large part of premature
deaths among men. This modern epidemic and the necessity to halt it may
have contributed to changing altitudes towards tobacco consumption and
other behaviours that were found to increase the risk of ischaemic heart
disease and other ’‘diseases of affluence’. And, as is documented for
tobacco consumption (Haynes ef al. 1978, Kaplan and Keil 1993, Marmot et
al. 1978, Pierce 1989, Reek et al. 1988, Vager6 and Norell 1989), higher
socio-economic groups were the first to adjust their life styles effectively (cf.
Rogers 1962). In southern Europe, on the other hand, ischaemic heart dis-
ease has never become a major killer and remained less important than, for
example, deaths related to alcohol abuse. Under these circumstances, posi-
tive connotations of tohacco consumption might have persisted until more
recently.

Overweight is another risk factors with varying social gradients. Elsewhe-
re (Cavelaars ef al. 1997d, Kunst ef al. 1996), we observed inverse gradi-
enis (more obesity among low educated men) in most countries of the Euro-
pean Union, but positive gradients in Ireland, Spain and Portugal. It is per-
haps no coincidence that these countries were the least developed countries
of the European Union (Eurostat 1989). Income inequalities were relatively
large in these countries (Atkinson ef al. 1995). From this, one might infer
that men from lower occupational classes had low jevels of purchasing
power. In addition, they perhaps more often had to fulfil physicaily heavy
work than manuai workers in other western European countries. All this may
have protected these men -albeit unintentionally- against overweight.

The last example relates to dietary habits. We observed that dietary
habits of men, as measured by the frequency of consumption of fresh veg-
etables, are strongly related to socio-economic status in northern countries,
but not in France and more southern countries (Cavelaars ef al. 1997d). it is
likely that tastes and culinary traditions play an important role here, with
traditional low-class diets containing more vegetables in southern countries
than in northern countries.

it should finally be noted that the latter explanation illustrates that socic-
economic groups also differ in cultural factors that seemn to bear little or no
direct refationship with their situation of socio-economic advantage or disad-
vantage. This is significant because it implies that not all socio-economic
differences in mortality would reflect the effects of socio-economic disadvan-
tage and, therefore, that not all differences should be considered as unfair.
However, one should not over-emphasize this type of explanation, because
it cannot expiain the persistency of socio-economic differences in mortality
over time and across countries, nor can it explain the fact that higher death
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rates among less advantaged groups are observed consistently for a wide
range of causes of death.

Conclusion

National contexts determine the magnitude and pattern of socio-economic
differences in highly diverse ways. We identified a large number of factors
that have the potential to modify the association between occupational class
and mortality among middie-aged men. In addition, as we siressed in sec-
tion 7.2, it is likely that the different factors combine and intersect in highly
complex ways to determine the magnitude and pattern of socio-economic
differences in mortality in specific countries. This observation has important
implications.

First, it is difficult, with the available evidence, to assess the role of indi-
viduat factors. It remains uncertain, for example, to what extent mortality
differences in Nordic countries are influenced by the egalitarian social and
economic policies that have been pursued in most of these countries for
many decades. The precise role of individual factors can only be assessed
in new and more focused comparative studies,

Second, the magnitude and pattern of socio-economic differences in
specific countries is difficult to predict. Mortality differences in individual
countries are modified by the combined effect of several specific features of
these countries. It would be much too simplistic to predict these mortality
differences as a function of a few variables such as the national living stan-
dard and the size of income distribution.

The difficulty to predict the magnitude of mortality differences was illus-
trated recently by developments in Finland during the deep economic crisis
of the early 1990s. During these years, class differences in premature mor-
tality did not increase, as one might expect, but even showed a tendency to
decline (Valkonen ef al. 1997h).

11.6 Implications

In section 1.2, we identified four different contributions that international
comparisons can make to research and policies with regards to socio-econ-
omic differences in mortality. Four each type of contribution, the present
section discusses the implications that can be drawn from the present study.

11.6.1 Judgement

A main motive for previous researchers to perforim international comparisons
was to assess whether socio-economic differences in mortality in their own
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country were larger or smaller than in adjacent countries or other countries
of interest. If socio-economic differences in mortality in their own country
would appear to be larger than elsewhere, this would underscore the import-
ance of these differences, since these differences would appear to be larger
than they could be.

Our study identified a few countries to which this reasoning applies. Most
alarming appeared to be the situation in eastern European countries. The
fact that mortality differences were clearly larger than in western countries is
a strong reason for these countries to put socio-economic inequalities in
health high on the agenda of researchers and policy makers. Reducing
these inequalities would not only be a purpose in itself, but in addition might
provide a major route to closing the East-West gap in life expectancy.

Equally significant is the finding that in no country socio-economic differ-
ences are small from an international perspective. This constancy, combined
with the increase in mortality differences over time, underscores that for no
countries there are reasons for complacency, nor with heaith inequaiities
themselves, not with the social inequalities that are manifested in these
health inequalities. No country can claim to have had more success in tackl-
ing the lamentable situation that people who have less in life, have more-
over less years to live.

11.6.2 Explanation

Socio-economic differences in mortality cannot be properly understood as
long as the specific risk factors that mediate the association between socio-
economic status and health have not been identified. Unravelling the many
ties between socio-economic status and health is a formidable research task
{Stronks 1997). This task can most properly be faced by means of individ-
ual-level studies in which socio-economic indicators, health indicators and
intermediary factors are combined at the individual level. Examples are
studies which assess to what extent socio-economic differences in morbidity
or mortality are reduced by controlling for a number of weli-known risk fac-
tors (e.g. Lundberg 1991b, Pekkanen et al. 1995, Stronks ef al. 1998). In
most studies until now, socio-economic differences in mortality could be
explained by less than one half with reference to well-known risk factors
such as smoking and hypertension (Adler et al. 1994, Davey Smith ef al.
1994, Kaplan and Keil 1993, Pekkanen ef al. 1995). This leaves yet open
the question how large the contribution is that these and other risk factors
make {o socio-economic differences in mortality.

What can international comparisons contribufe to answering this ques-
tion? interesting is that both the national prevalence and social gradients of
several risk factors strongly vary from country to country (e.g. Cavelaars et
al. 1997d, Epstein 1989, WHO MONICA 1991). For risk factors that have
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the potential to strongly contribute to socio-economic differences in mortality
from associated causes of death, one might expect that these mortality dif-
ferences fend to be larger in countries with larger socio-economic differ-
ences in the absolute prevalence of these risk factors.

Interesting is in this respect tobacco consumption, for which social gradi-
ents in the 1980s were steeper in northern Eurcpe than in southern Europe
(Cavelaars ef al. 1997d). Remarkable is that we observed no similar north-
south gradients for socio-economic differences in lung cancer mortaiity or
stroke mortality (chapters 6 and 10). Although smoking is an important risk
factor for both causes of death, substantial socio-economic differences in
mortality from these causes were observed for some southern countries as
well as for northern countries. This observation supports the indications from
individual-tevel studies from northern Europe, that control for smoking can
explain only a modest part of socio-economic differences in mortality from
smoking-related diseases (Hein ef al. 1992, Kaplan and Keil 1993, Loon ef
al. 1995, Marmot ef al. 1984). These resuits point to the potential import-
ance of other risk factors for lung cancer, such as dietary factors and expo-
sure to carcinogenic substances at work.

There are several indications that, on the other hand, excessive alcohol
consumption can make a substantial contribution to socio-economic differ-
ences in mortality. its potential contribution is manifest in countries where
excessive aicohol consumption is more common than elsewhere, For
example, the fact that socio-economic mortality differences in France are
about two times as large as in most other western European countries,
seems fo be largely due to excessive alcohol consumption by many manual
workers. It seems that up to one half of the class differences in total mor-
fality in France can be attributed fo class differences in alcohol abuse. Even
though alcohol consumption is probably less important to mortality differ-
ences in other countries (with perhaps the exception of Hungary and the
Czech Republic) the French case underlies the harmful effects that alcohol
abuse might have among disadvantaged people.

The absence of social gradients in ischaemic heart disease mortality in
southern European countries underscores the potential importance of
behavioraj factors more in general. It is still not well understood why these
gradients are absent, but probably this has to do with both the traditionally
moderate levels of alcohol consumption and the traditional Mediterranean
diet. This suggests that specific life-styles have the potential to strongly
madify the association between socio-economic disadvantage and ischaemic
heart disease mortality. There is parallel with trends over time, which
showed a strong variability in social gradients in ischaemic heart disease
mortality, probably in response to changing social gradients in a number of
risk factors related to a ‘'moderny’ life style (chapter 9).

Equally important is our observation that, despite cross-national varia-
tions in risk-factors profiles and cause-of-death patlterns, socio-economic
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differences in mortality persist throughout Europe and extend to the United
States, This persistency implies that socio-economic differences in mortality
cannot be fully understood with reference to specific risk factors for disease
alone, Explanatory studies should be prepared to move beyond proximate
risk factors for disease and also consider the more distal factors that are
calted 'upstream factors’ by some (Kaplan 1995) or 'fundamental causes’ by
others (Link and Phelan 1995). Studies should address the question which
resources and rewards enable higher socio-economic groups to better avoid
premature death whatever diseases and associated risk factors are the main
causes of premature death.

Our international comparison gives some evidence with respect to some
of these distal factors. The potential importance of material rewards has
been siressed in much of the British literature ever since the Black Report
(Townsend et al. 1988a, Davey Smith ef al. 1994). In Black’s fradition, mor-
tality variations by occupational class are interpreted as largely reflecting the
effect of 'material deprivation’. If material circumstances would indeed be
crucial to explaining the link between occupational class and mortality, one
would expect this link to be weaker in countries with high national incomes
and small income inequalities. The fact that this expectation is not supported
by our comparative studies does not deny a possible role of material depri-
vation. None the less, it underlines that other faclors, i.e. non-material
rewards and resources, can be largely responsible for the persistence of
mortality differences according to occupational class.

Finally, a comparative study like this makes us aware of the importance
to look beyond individual-level associations and to study the broader context
within which associations between socio-economic status, health and medi-
ating factors develop. These associaiions are not shaped in some vacuum,
but they are formed and patterned within specific national, regional and local
contexts. |dentification of contextual factors that modify the individual-level
associations between socio-economic status and health are essential for
understanding why inequalities in health are as large as they now, and
under which conditions they would become smaller in the future. Since this
type of questions is closely related to policies that aim at reducing health
inequalities in the near future, we will discuss them in the next section.

11.6.3 Policy

Lieberson (1985) mentioned the insights that can be gained by more often
asking 'what if' questions. This type of question certainly becomes useful
when the interest shifts from explanations of health inequalities to an explo-
ration of their future course and possibilities to reverse the unfavourable
trends over the past. 'What if' questions could be asked to evaluate the
likely developments in the near future in the face of current socio-economic,
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health care and other developments. [n addition, 'what if questions have to
be answered when alternative interventions are evaluated for their potential
effect on future inequalities in health.

Experimental research is the most appropriate strategy to find answers
to these questions (Benzeval ef al. 1995, Department of Health 1995, Gep-
kens and Gunning-Schepers 1996, Mackenbach and Gunning-Schepers
1897). Evaluations of controlled experimenis are especially suited o evalu-
ate what would happen to socio-economic differences in the short-term if
some small-scale interventions are introduced. More difficult to evaluate in
an experimental design, however, are the long-term effects of these inter-
ventions, or the effects of interventions that are too profound for experimen-
tal application (e.g. restructuring the national health care finance system). in
these cases, international comparisons might offer some of the empirical
evidence that is searched for. From the perspective of policy makers in one
specific country, other countries represent a series of 'natural experiments’
in the field of socio-economic policies, health care systems, behavioral
changes, etcetera. International comparisons can help to esfimate the
effects that these experiments have had on the magnitude and patterns of
socio-economic differences in mortality.

The situation in most western European countries suggests an encour-
aging answer to the question 'what would happen to socio-economic differ-
ences in mortality in France if interventions would succeed to reduce the
prevalence of excessive alcohol consumption among lower socio-economic
groups?’ Conversely, the situation in France warns that socio-economic
differences in mortality in other western European countries could substan-
tially widen if the prevalence of excessive alcohol consumption under lower
socio-economic groups would increase.

Optimistic expectations with regard to the effects of interventions
directed at tobacco consumplion should probably be tempered. The situation
in southern European countries cautions that large socio-economic differ-
ences in lung cancer mortality could persist even if interventions would suc-
ceed to nullify class differences in smoking. More ground for opfimism give
the results for ischaemic heart disease. The situation in southern Europe
shows to northern European countries that socio-economic differences in
ischaemic heart disease mortality can be reduced if interventions succeed to
weaken class differences in behavioral factors like dietary habits.

Equally interesting are the differences between industrialised countries in
heaith care systems and, more specifically, the degree to which these sys-
tems pose financiai or other barriers to disadvantaged socio-economic
groups. In the early 1980s, there were important differences between Euro-
pean countries in the degree to which health care was accessible to lower
socio-economic groups (Doorslaer ef al. 1992). Financial barriers were gen-
erally larger in France, Switzeriand and Spain than in more northern coun-
tries. If reduced access to health care would affect the survival of lower
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socio-economic groups, that effect wouid be most clearly visible for causes
of death that are amenable to medical intervention (Rutstein 1976). An
example is cerebrovascular disease mortality, part of which is avoidable by
adeqguate hypertension detection and control. However, as observed in
chapter 10, class differences in siroke mortality were not clearly associated
with the egalitarian character of health care systems. The experience of
England & Wales illustrates that the removal of financial barriers is not suffi-
cient to substantially reduce socio-economic differences in stroke mortality.

The Nordic countries are interesting for their egalitarian social and econ-
omic policies. Especially Sweden can be regarded as an 'natural experim-
ent’ in which a determined effort was made for over 50 years to reduce
social inequalities and to improve the living conditions of the least advan-
taged groups. The perhaps most surprising finding from our study was that
socio-economic differences in mortality in Sweden and other Nordic welfare
states were not smaller than in most other European countries, and not
even smaller than in the United States.

We should stress that it cannot be concluded from this finding that egali-
tarian socio-economic policies as those in Sweden have no beneficial effects
on socio-economic inequalities in mortality. There is little doubt, for example,
that socio-economic differences in mortality in the United States would
become smalier in the visionary case that income inequalities in this country
would gradually become as small there as in Nordic countries. Egalitarian
socio-economic policies are likely to have beneficial effects, but these
effects might not visible in an international comparison because of the large
potential for confounding (see section 11.5.2). Nonetheless, the results of
the 'Nordic experiments’ allow to draw two lessons.

First, they warn against optimism. Socio-economic differences in mor-
tality appear to be so persistent that even a long tradition of dedicated egali-
tarian socio-economic policies cannot bring socio-economic differences in
mortality close fo their elimination. Sympathetic statements about the import-
ance of tackling inequalities in health at their roots (e.g. House et al. 1992)
should therefore be taken with some reserve. However, it is equally import-
ant to recognise that, given the magnitude of the problem, even a modest
reduction in socio-economic differences in mortality can save a lot of human
misery.

Second, the persistence of socio-economic differences in mortality even
in highly developed weifare states calls for the evaluation of alternative
social and economic policies for their effect on the health of disadvantaged
people. It is increasingly recognised that generous social security and wel-
fare systems are not sufficient to help people get out of the vicious circle of
accumulating disadvantages. New policies are searched for. One might ask
what would happen to the health of these people if new ways would be
found to help disadvantaged people to improve their living conditions, their
position in society and their well being. This guestion can only be answered
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if health will be a central outcome measure in the evaluation of alternative
social and economic policies.

11.6.4 International exchange and concertation

As with nearly any other field of research, exchange of the findings of
studies from different countries is common practice in heaith inequalities
research. Researchers from specific countries often use research findings
from other counfries to fill in the gaps in the information from their own
country. Researchers who construct an international overview on a specific
topic, either for an international readership or for an international
organisation as the European Union or the World Heaith Organisation, need
to combine research findings coming from different countries (e.g. Davey
Smith et al. 1994, llsley and Svensson 1990, Kaplan and Keil 1993, Mielck
and Giraldes 1993, Pearce ef al. 1996).

Usually, the implicit assumption is made that research findings from a
specific country apply also to one’s own country, or that research findings
from different countries can be pooled into a single international knowledge
base. In one respect there is a sound basis for internationai exchange. Our
results strongly support the impression from the international literature that
socio-economic differences in mortality are substantial throughout the
industrialised world. When the data that are available for a specific country
are of low quality but in agreement with this general rule, it is warranted to
assume that socio-economic differences in mortality are substantial in this
country as well.

Unfortunately, extrapolations cannot be pursued much further. The vari-
ations observed in this study seriously warn against a thoughtless exchange
of research findings across countries, The magnitude of socio-economic
differences in mortality in specific couniries is highly unpredictable. The
same applies io palterns by age or cause of death, for which we observed
large and unexpected variations between countries. For detailed and reliable
descriptions of socio-economic differences in mortality, each country needs
to derive its estimates from own national data. This requirement makes it
even more lamentable that detailed, reliable and natlionally representative
estimates of mortality differences are available for only a handful of Euro-
pean countries.

The same caution is required with the results of explanatory studies, and
especially if these results are expressed in terms of the proportional contri-
bution that specific risk factors for disease make to socio-economic differ-
ences in morbidity or mortality {(e.g. Lundberg 1991b, Pekkanen ef al. 1995,
Stronks et al. 1996). The generalisability of these estimates are limited geo-
graphically. Researchers should usually view the resuits of foreign siudies
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as hypotheses that wait for testing with data from their own country, Interna-
tional overviews of descriptive or explanatory studies should take into
account the possibility that results from specific studies are strongly modified
by the national or local context.

international variability is not only an impediment fo the accumulation of
scientific  knowledge; # also offers new opportunities for explanatory
research. This applies especially to countries with risk factors gradients that
are different from those in northern Europe and the United States. The
absence of strong social gradients in some behavioral risk factors for
ischaemic heart disease in southern European countries makes it especially
feasible for these countries to assess the contribution that, for example, psy-
cho-social working conditions (Siegrist ef al. 1990, Theorell 1992) make to
socio-economic differences in ischaemic heart disease mortality. Because of
the absence of marked social gradients in smoking in southern European
countries, it might be easier fo assess in these countries the contribution
that carcinogenic exposures at work can make to socio-economic differ-
ences in lung cancer mortality. Finally, studies from countries with low nat-
jonal living standards and large income inequalities can more easily assess
the potential effects of material deprivation on the health of people at the
bottom end of the social hierarchy.

These examples emphasize the need for international concertation of
research efforts. Not only would this increase the productivity of research in
individual countries, it would in addition facilitate the creation of an interna-
fional knowledge base on socio-economic differences in health.

11.7 Future comparative research

This study represents the until now most extensive attempt to utilise the
comparative method for the study of socio-economic inequalities in health. It
is not difficult to identify several opporiunities for analyses that wait for
future research. For example, other sources of information on health inequa-
littes might be used to provide a more complete and a more accurate inter-
national overview. A rich and up-to-date source of data with respect to mor-
bidity are national health interview and level-of-living surveys. These surveys
include several questions on the health status and on the socio-economic
status of respondents. These surveys are Increasingly more often used to
describe international patterns of socio-economic differences in self-reported
morbidity (Bosma ef al. 1995, Cavelaars ef al. 1997a & 1997b, Doorslaer ef
al. 1992 & 1997, Kunst ef af. 1992, 1995 & 19986, Lahelma and Arber 1994,
Lahelma et al. 1994, Lundberg 1986, Wagstaff ef al. 1991).

It should be acknowledged, however, that international comparisons
usually require a large research efforf. Without this effort, there looms a
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large risk that researchers obtain biased results and draw mistaken con-
clusions. Because of the large effort that is often required, two questions
should be asked with respect to any new comparative project. First, which
contributions can this project be expected to make to research and policies
with regards to socio-economic inequalities in health? Second, how can
these aims be achieved despite the several prablems that are inherent to
comparative research? The first question is discussed in section 11.7.1. In
the three sections that follow, we discuss the same three problems that we
faced at the onset of our study: problems with acquisition of data, problems
with the comparability of data, and problems with explaining the chserved
cross-national variations. On the basis of the experiences with the present
study, we will make suggestions to cope with these problems in future
studies.

11.7.1 Why comparing countries?

The several contributions that comparative research can be expected to
make to research and policies with regards to socio-economic inequalities in
health were explored in this study. Four types of coniributions were distin-
guished in section 1.2, and the contributions that this study in fact made
were summarised in section 11.6. What might be expected from future com-
parative studies? As a general rule, new studies would increase their effi-
ciency considerably if they direct their efforts to making a few pre-specified
contributions. Below, we discuss the different contributions that might moti-
vate researchers to embark upon a new comparative sfudy on socio-econ-
omic differences in mortality.

1. Judgement. Researchers may want to compare the situation is their
own country to that in other countries in order to have a yardstick against
which to judge socio-economic differences in mortality in their own country.
To our experience, the present study called wide interest among others
because it intended to position each country within an international inequal-
ity league based on the magnitude of socio-economic differences in mortal-
ity. In our study, however, countries could only be compared with respect fo
mortality differences by educational level and occupational class among men
circa 30 to 64 years. A more balanced judgement of each counfry’s interna-
tionat position would be possible if new studies include estimates of mortality
differences among women, other age groups, and additional countries. In
addition, researchers may want to attempt to include new socio-economic
indicators, e.g. on material deprivation.

2. Explanation. Researchers may apply the comparative method in order
to obtain clues for the explanation of socio-economic differences in mortality
with reference to intermediary factors. Comparative research can provide
clues for the role of a specific factor if socio-economic differences in the
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absoiute prevalence of this factor varies between countries. In this study,
indications were obtained on the contributions made by specific risk factors
for disease (e.g. alcohol consumption) and more distal factors (e.g. material
deprivation). It should be clear that these are no more than indications, and
that stronger evidence can in principle be obtained from individual-level ex-
planatory studies. However, as long as such studies have a poor coverage
in terms of both the countries that are included and the type of intermediary
factors that are studied, supplementary evidence is welcome. Comparative
research can provide some of this evidence, probably also in the future, by
exploiting the fact that both the national prevalence and social gradients of
several factors strongly vary from country fo country.

3. Policy. Researchers and policy makers who are searching for ways to
reduce health inequalities may view other countries as 'natural experiments’.
The international comparisons made in this study provide some information
on possible effects of the welfare state, and in particular the Scandinavian
model, as an experiment in reducing social inequalities and related heaith
inequalities. The great diversity between countries in Europe and elsewhere
offers many other natural experiments that wait for future exploration. It is
interesting to assess, for example, whether countries with highly egalitarian
heaith care systems and policies have achieved smaller socio-economic
differences in some or most of the conditions that are considered amenable
to medical intervention (Rutstein 1976, Mackenbach ef al. 1990). Compari-
sons that are focused on these and other 'natural experiments’ cannot give
strong empirical evidence, but {he indications they produce may stimulate
thinking about alternative ways to reduce inequalities in health.

4. Exchange and concertation. It frequently happens that researchers
from a specific country use results from descriptive or explanatory sfudies
from other countries in order to fiil in the gaps in the information from their
own country. In these cases, some formal comparisons are needed in order
to judge whether the resuits of other couniries may be assumed fo apply to
their own country. Our study showed that comparisons with respect to
causes of death help researchers to judge whether they are allowed to
exchange estimates of the contributions that risk factors for specific dis-
eases make to socic-economic differences in total mortality.

Information from different countries is also exchanged when researchers
construct international overviews for a specific aspect of health inequalities,
e.g. for a specific group of diseases (e.g. Pearce ef al. 1996). These over-
views can be made, either for the international research community or for
international policy organisations, in order to summarize the state-of-the-art
and to set priorities for further research. Some kind of formal comparison
may help these researchers {o judge whether the results of studies from
different countries can simply be pooled, or whether variations between
countries should explicitly be included in the international overview and in
the planning for future research,.
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11.7.2 Acquisition of data

Contrary to the impression that is given by the large number of international
publications on health inequalities, data on socio-economic differences in
mortality are still fragmentary. The experience of this study is that only a few
countries have detalled, reliable and nationally representative data on socio-
economic differences in mortality. This situation seriously restricts the possi-
bility to make comparisons between a large number of countries, or to make
cross-national comparisons with potentially interesting countries from the
Mediterranean or from central and eastern Europe. How can this situation
he improved? As discussed in section 2.3, information on socio-economic
differences in mortality can come from differences sources. In this section,
we will assess for each source of information its potential to generate esti-
mates of socio-economic differences in mortality that can be used in cross-
national comparisons.

Our quantitative evaluations of several sources of error (Table 5.8) un-
derscore the fact that national longitudinal studies are the most reliable
source of data for assessing socio-economic differences in mortality. In
countries where population census records and the death registry can be
linked, the entire national population can be followed up for mortality after
each census. Unforfunately, national longitudinal studies are available for
only a few countries. Without the availability of personal identification num-
bers, as in the Nordic countries, linkage between population census records
and the death registry is a costly operation. It is therefore unlikely that this
type of information wili become available for many more countries in the
near fulure,

An alternative are small-scale longitudinal studies that are carried out in
some specific regions or cities, or among a small sample of the national
population. Where epidemiological follow-up studies are carried out, the
inclusion of socio-economic indicators might be an easy way to generate
new data on socio-economic differences in mortality. We used this type of
information in our analyses for the 1970s, by including data from
epidemiologic studies from Rotterdam (Bosma et al. 1995), Oslo (Holme et
al. 1980) and Gothenburg (Rosengren ef al. 1988). Especially interesting for
future comparative studies are internationally coordinated epidemiological
studies. We explored the possibility to use data from one of the best known
projects of this type, the MONICA study (Tunstall-Pedoe et al. 1994). Unfor-
tunately, this project was found to be of little use to our comparative study
because socio-economic indicators were not included in the standard proto-
col. The increasingly larger number of internationally coordinated
epidemiological studies offers new possibilities.

Other longitudinal studies are panel studies or similar surveys in which
reasons for exit (death or otherwise)} is registered. For example, with data
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from a German socio-economic panel study, which were supplied to the
coordinating cenitre by Andreas Mielck, we were able to demonstrate the
existence of mortality differences by educational levei in West Germany in
the 1980s. Unfortunately, our experience with this and several other small-
scale studies is that the observed number of deaths is often too small to
estimate the magnitude of mortality differences in a country with sufficient
precision. Large confidence intervals impede international comparisons.

A national source of data that is available for several European countries
are unlinked cross-sectional studies. These studies have the important ad-
vantage that, thanks to the inclusion of the entire national population, socio-
economic differences in mortality can be described with much detail and
high levels of precision (small confidence intervals). An important drawback
of these studies is the so-called numerator/denominator bias, which can bias
inequality estimates substantially (see sections 2.3 and 5.3). However, this
bias is not always prohibitive to international comparisons. In Hungary and
the Czech Republic, the simultaneous registration of both occupation and
educational level on death certificates provided us with the opportunity fo
cross-check the results obtained with either indicator. Fairly high levels of
refiability could be attached to the data for Switzerland, thanks to a death
certificate study which assessed the comparability of the registration of oc-
cupation on death certificates and in population census records (Beer ef al.
1986, Kunst and Groenhof 1996¢). Further methodologicai work can con-
siderably improve the informative vaiue of uniinked cross-sectional studies in
many of the European countries without national longitudinal data.

it is often possible to obtain useful data on socio-economic differences in
mortality by small-area studies. In these studies, the association between
mortality and socio-economic status is studied by comparing the mortality
levels of small areas, e.g. urban districts, with socio-economic characteris-
tics of these areas. These studies have several advantages: the necessary
data are available for many counfries and cities; the yeai-to-year availability
of these data allows the timely study of trends; and socio-economic differ-
ences in mortality can be assessed for all age-sex groups separately. In
addition, residence in poor neighbourhoods indicates a form of socio-eco-
nomic disadvantage that is not captured by individual-level indicators of
education, occupation or income. This latter feature, however, raises the
question whether the association between socio-economic disadvantage and
mortalily at the area level reflects the association at the individual level. The
‘ecological fallacy’ problem warns against a thoughtiess cross-level inference
(Susser 1994). Therefore, international comparisons based on ecological
data should be accompanied by research that compares area-based esti-
mates to individual-level estimates of the association between mortality and
socio-economic disadvantage.

We found that the international comparability of the results from smalil-
areas siudies have that until now been published is jow (Kunst and Macken-
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bach 1992 & 1996). However, the comparability of future small-area studies
can considerably be improved when internafional efforts are made to
harmonise their methodology.

11.7.3 Enhancing the comparability of data

Any cross-national comparison of socio-economic differences in mortality
should take care o achieve as much comparability as possible in terms of
age, period and possibly other general population characteristics. This
requirement can usually be met with access to basic data, careful analysis
and an evaluation of the potential effects of remaining discrepancies. More
difficult is it to achieve optimal comparability in the measurement of socio-
economic indicators. Below, we make recommendations for enhancing the
comparability of the two socio-economic indicators that were used in this
study: education and occupation. Of the general guideiines for their mea-
surement that were given in section 2.5, the experiences in the present
study lead us to stress a few aspects.

Education

When researchers are in the position fo determine the registration of edu-
cational level in the basic data, they should secure that distinctions are
made between lower and intermediate levels of education, for example,
between elementary school and lower secondary school. Unfortunately, this
distinction was not made in many of the countries for which data that were
available, especially Engiand & Wales and the Nordic countries. This
resulted in highly skewed educational distributions for older birth cohorts
(see Table 4.2 and Kunst ef al. 1996). As a resuit, for the oider birth cohorts
of these countries, we could make only approximate estimates of the magni-
tude of mortality differences across the educational hierarchy.

Other recommendations refer to the classification of men or women into
educational groups. We recommend the classification of levels according to
the standard scheme of ISCED levels as distinguished by the OECD {1995).
We should warn, however, that differences between countries in educational
systems may be too large, or the data available for some countries too
crude, to achieve high levels of comparability. This problem is exemplified
by the unlikely low proportion of men who completed upper secondary edu-
cation according to the French data (Table 8.3). However, these problems
are not unsurmountable. We should stress that countries need not to be
compared with respect to mortaiity levels per educational category, but that
comparisons can be based on a summary measure of the association
between educational level and mortality. As shown in Table 2.2, different
summary measures make different requirements to the comparability of the
data, and often a summary measure is available (e.g., the Relafive index of
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Inequality) that can be applied to all countries in a comparable way.

QOccupation

Researchers who are in the position to determine the registration of occu-
pation in the basic data might follow the recommendations of a recent report
oh instruments for health interview surveys (Statistics Netherlands/\WHO-
EURO 1995). This report recommends the registration of three aspects of
the job a person performs: the job title (coded into a national 3-digit classifi-
cation), the employment status (self-employed or not) and the number of
subordinates (or size of company).

it is essential that for men who are not gainfully employed, this informa-
tion is obtained for their last occupation or their occupation at some specific
moment in life such as the previous population census. Chapter 5 and the
Appendix show that, if this information is lacking and economically inactive
men have to be excluded from analysis, this could resuit in a large under-
estimate of the magnitude of mortality differences according to occupational
class.

During the second project we observed that, much to our regret, Euro-
pean countries strongly differ with respect to the measurement of women's
class. Due to this large heterogeneity, it was judged to be impossible to
compare countries with respect to occupational class differences in women'’s
mortality,. A main task for future studies is {o harmonise methods so that at
least a few countries can be compared with respect to the association
between occupational class and women’s mortality. Harmonisation in the
registration of women's occupational class is vital to this, As argued in sec-
tion 2.5, women can he classified on the basis of their own occupation or
the occupation of their husband or other household member. There is no
clear theoretical preference for either choice of the reference person. In
addition, the choice between own and the partner's occupation may depend
on a woman's marital status and her activily status. In order to maintain
maximal flexibility in the face of this choice, it is preferable to register, whei-
ever possible, both a woman's own (last) occupation and the occupation of
her hushand,

A second set of recommendations refers fo the classification of men and
women into occupational classes or other socio-economic groups. This
usually involves the application of a social class scheme. Many efforis were
made by us to apply a common class scheme, the EGP scheme, to as
many countries as possible. In social mobility research, a high degree of
comparability between several countries was achieved on the basis of this
scheme (Erikson and Goldthorpe 1992a). In our analysis, however, interna-
tional comparability was only achieved at the level of the broad distinction
between manual classes, non-manual classes and the class of farmers and
farm labourers. In some comparisons we could make further distinctions,
most often between routine non-manual workers and higher non-manual
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classes. Other distinctions were not possible in most comparisons, because
the basic information that was needed to apply EGP conversion algorithms
was not available or, when this information was available, no original EGP
conversion algorithm was available. We used a standard 'GLT’ algorithm
(Ganzeboom ef al. 1989) inthe latter cases. However, a sensitivity analysis
showed that the observed mortality differences between specific classes,
especially between skilled and unskilled manual workers, were highly sensi-
tive to the choice of this standard instead of an original EGP algorithm
(Kunst and Groenhof 1996d).

In view of these experiences, we cannot recommend the exclusive use
of the EGP scheme in future comparative research on morality according to
occupational ciass. In past research, researchers from Sweden and Switzer-
land have had favourable experiences with the application of the British
Registrar General’'s (RG) scheme to national mortality data from their own
country {(Minder 1991, Vageré and Lundberg 1989). Since the RG scheme is
now considered outdated (Rose 1995), it cannot be recommended for future
comparative research. An alternative is the Socio-Economic Index (SEI) of
Ganzeboom ef al. (1992). This internationai index ranks each occupation on
the basis of a weighted score of the average educational level and the aver-
age income {evel of all men with that occupation. Theoretically, this score
fits closely to our conceptualisation, presented in Figure 11.4, of occupation
as a link between resources (with education as the main resource) and
rewards {(with income as the main reward). In addition, this index only
requires the availability of information on occupational title by 3-digit code.
We therefore recommend its application in individual countries and, if found
sufficiently informative and robust to data problems, its use in international
comparisons,

The choice for a specific social class scheme or occupational scale in
future studies also depends on the preference for either a hierarchical or a
nominal approach. Hierarchical schemes as the RG scheme enjoy a con-
siderable popuiarity in health inequalities research, presumably because it
satisfies the wish of many researchers to have a straightforward measure of
the degree of socio-economic disadvantage. This perspectlive is most con-
sistenfly developed in the SEl. To this index, schemes of occupational
classes add the perspective that socic-economic advantage can take many
forms and that some occupational classes are advantaged in some terms
(e.g. income or authority) and other classes more in other terms (e.g. edu-
cation or autonomy). That this is not just a theoretical issue, but also of
potential relevance to mortality, is evidenced by the particular mortality pro-
files of specific occupational classes such as self-employed men (Table 7.4),
farmers and farm workers (Table 5.3, Figure 11.1), and routine non-manual
workers (Table 7.4). New cross-national comparisons that are based on the
EGP scheme or similar schemes should attempt to further exploit this multi-
dimensional nature. Potentially interesting for analytic purposes are the large
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differences that exist within the middle and upper non-manual classes
between those with economic capital and those with cultural capital (Ward
1994, Bordieu 1984).

11.7.4 Explaining cross-national variations

Nearly any comparative study will face the fask not only to compare coun-
tries with respect to socio-economic differences in mortality, but also to
make steps towards the explanation of the patterns that are observed. Two
situations can be distinguished. The first situation was met in our study. Our
principal aim was to describe cross-national differences in socio-economic
differences in mortality. Once the resuils were obtained, we found it difficult
to draw meaningful implications without first making an attempt to explain
the ohbserved patterns. The task we faced was, then, to distinguish among
the alternative explanations that can be given to the cross-national varia-
tions that were observed.

Another situation will be more commen fo future studies. New studies
might be designed with a view to assess the potential effect of specific na-
tional characteristics on the magnitude and patiern of socio-economic differ-
ences in mortality. Future studies might have a paricular interest in the
association with, e.g., social gradients in specific risk factors or contextual
determinants like health care systems. A main task to these studies will be
to control in the analysis for other national characteristics, at least those
characteristics that can be considered as confounders to the characteristic
of interest.

These tasks are by no means simple, As we concluded in section 11.5.2,
the magnitude and pattern of mortality differences in specific countries can
be influenced by many circumstances. This can easily create a serious 'deg-
rees of freedom’ problem (Ganzeboom et al. 1995); when the number of
potential determinants exceeds the number of countries included in the ana-
lysis, it becomes hard to distinguish among these factors. In section 1.4, we
identified basically fwo research strategies by which one can move from
description to explanation: the empirically intensive sfrategy and the empiri-
cally extensive strategy (Kohn 1987, Ragin 1987). Both sirategies were
explored in this thesis.

In the empiricaily extensive research strategy, as many as countries as
possible are included in order to determine whether mortality differences are
consistently associated with a specific national characteristic across a wide
range of countries. The relatively large number of countries might make it
possible to control for the effect of some other characteristics, in particular
those which are quantitatively measurable. This strategy was applied most
systematically in our international overviews on ischaemic heart disease and
stroke mortality. In chapter 9, we concluded that socio-economic differences
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in ischaemic heart disease mortality were consistently related to cultural
instead of economic characteristics of countries. In chapter 10, we observed
that socio-economic differences in stroke mortality were not systematically
associated with social gradients in smoking. Further progress with this type
of research depends primarily on the acquisition of comparable data on
socio-economic differences in mortality across a wide range of countries.

In the empirically intensive strategy, a few specific countries are selected
and these countries are compared in more detail than is possible for a larger
number of countries. The intensive sfrategy was applied in the detailed com-
parison between United Sfates and England & Wales and Sweden. In chap-
ter 7, results for specific causes of death and specific occupational classes
suggested that socio-economic differences in total mortality are determined
in somewhat different ways in the United States than in the northern Euro-
pean countries. There are ample opportunities for further development of
this strategy. Other pairs of countries can be chosen, preferable countries
that strongly contrast with respect to the national characteristic of interest,
but not with respect to some of the potential confounders. In order to assess
the possible effect of other confounders, one might include different age-sex
groups, analyze frends over fime (possible by birth cohort), and make separ-
ate analyses of key causes of death (e.g. specific cancers, liver cirrhosis,
traffic accidents, suicide) and associated risk factors. Data on mortality by
occupational class might be complemented with data for socio-economic
indicators that focus on more specific forms of disadvantage. Finally, one
might combine the resuits of quantitative analyses with qualitative informa-
tion on the societies that are compared.

We should siress the compiementarity of the two research strategies,
Intensive research is best suited to study the complex ways in which socio-
economic differences in mortality are determined and patterned in specific
countries. If associations are detected in this way, extensive research is
needed to assess whether this association holds across several countries.
The application of both strategies is the best route towards a better under-
standing of the ways in which national contexts modify the persistent associ-
ation between socio-economic status and adult mortality.
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A rule for adjusting inequality estimates
for the effects of excluding
of economically inactive men

in many studies, the last occupation of economically inactive men is
unknown and these men therefore have to be excluded from the calculation
of mortality rates by occupational class. Since economically inactive men
have higher-than-average mortality rates, their exclusion results in an
underestimation of mortality rates of working populations (the "healthy
worker effect", Goldblatt ef al. 1991, Soriie and Rogot 1990). Since, in
addition, economically inactive men originate predominantly from lower
working classes, their exclusion is likely to result in an underestimation of
mortality differences by occupational class. This section presents a ruie that
we have developed in order to be able to adjust for this underestimation. In
a working document given elsewhere (Kunst and Groenhof 1996b), we
describe in detail the development and application of this rule, and a number
of tests that we made to assess the performance of this rule. This document
is summarised in this appendix.

Developing the adjustment rule .

The observed mortality rates (rate,,,, ,* ™™**) need to be increased by a
specific factor in order to approach the mortality rates that would have been
observed when inactive men would have been included in the analysis
(rate ., . """*°). This adjustment factor equals to:

active

rate,” / rate,
- ((ancl'iva * ratexac,ﬁm) + (Pxinaclive * i.a;[exl‘nac!i\n':a)) ! ratexaoﬁve (1)

where P " and P,"" represent the proportion of all person-years lived in
class x that is lived by those who are, respectively, economically active and
aclive

economically inactive. Dividing numerator and denominator by rate,”, and
substituting P 2™ by (1-P ") yields:

= 1+ Pxinaclive * (RRxEnactive.faclive _ 1) (2)
where RR,/"“"¢**"* represents a mortality rate ratio: rate,™*"* / rate *""°.

Thus, an adjustment factor can be caiculated if estimates are availabie for
the values of two parameters:
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[P, naciive the share of economically inactive men in all person-
years lived in class x
inaclivelactive . f . . .
RR, the mortality rate ratio comparing inactive men of class

X to active men of class ¥,

Estimates for these class-specific values were obfained as follows,

Values of P/™** were estimated by multiplying the national averages
with a constant:

Pxfnadfve = Gonstantx * Pall dassesinacl‘rve
Approximate estimates of these constants could be derived from un-
published survey data that were available from most countries included in
our study (Kunst et al. 1996). For most of these countries, the value of
constant, was found fo be close to 1.40 for manual classes, with a standard
deviation of about 0.10 units. The average values for non-manual and agri-
cultural ciasses were 0.70 and 0.80 respectively. The available evidence
suggested that the values for the Nordic countries are less extreme and that
a better approximation to the constants for manual and non-manual classes
in these countries is 1.25 and 0.75, respectively. Data from a Hungarian
survey vielded estimates for the constants for manual and non-manual
classes of 1.22 and 0.40, respectively.

Values for RR ™" were estimated by assuming that:

inactivelactive .. inaclivefactive
RRx - RRaﬂ classes .

This assumption states that there is no interaction between occupational
class and activity status in their relationship to mortality. Data on the magni-
tude of this interaction were available from published studies from England
& Wales, Norway and Finland (Dahl and Kjaersgaard 1993a, Goldblatt 1989,
Valkonen ef al. 1990a). In each study, RR™#"#%" yalyes were found to be
fairly constant between occupational classes. For example, in the OPCS
Longitudinal study for 1981-1985, the RR values were 1.98, 2.01, 2.09 and
2.09 for, respectively, Registrar-General class | & |, class llIN, class |IiM,
and class IV & V (Goldblatt 1989).

Approximately constant RR values were also observed in our own data
on Finiand, Norway, France, Italy and the United States when educational
levels instead of occupalional classes were compared. For the United
States, for example, about equally large RR™™Ve yalyes were observed
for men with at least some college education (RR=3.21) and men with lower
levels of education (RR=2.51).

With these modifications, formula (2) can be used to estimate the extent
to which the observed mortality rates for a specific economically active po-
pulation should be adjusted in order to obtain an estimate of their 'true’ mor-
tality rate:
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1 + constantx * Pa"inacﬁve * (RRa"inacﬁveIactive _ 1)] (3)

with
RR,,"cerdive  the jnactivefactive mortality rate ratio observed for the
total population;

P, " the proportion of all person-years that is lived by econ-
omically inactive men;
constant, survey estimates of the proportion of men in class x

that are economically inactive, divided by the proportion
for all classes.

Applying the adjustment rule

The occupational classes that are distinguished most often in the book are
manual classes, non-manual classes and agricuitural classes. The adjust-
ment factors for these classes were calcuiated as:

1+ 1.4 *p, mdve« (RR Medveidive 4y for manual classes (4a)
1+ 0.7 * P, x (RR, neciheladihe _ 1) for non-manual classes (4b)
1+ 0.8 * P,/ * (RR,, ™™= _ 1) for agricultural classes (4c)

For the Nordic countries, the value 1.4 in (4a) is replaced by 1.25, and 0.7
in (4b) is replaced by 0.75. For Hungary and the Czech Republic these
values were replaced by 1.22 and 0.40, respectively. Dividing the adjust-
ment factor for a specific occupational class (4a, 4b or 4c) by the adjustment
for all active men {(constant, = 1) yields the adjustment factor for the SMR of
that occupational class. Dividing the adjustment factor for manual classes
(4a} by the adjustment factor for non-manual classes (4b) vields the adjust-
ment factor for the manual versus non-manual mortality rate ratio.

Table A presents the adjustment factors that were calculated for manual
and non-manual classes in the 11 mortality data sets that were used in the
comparison between western European countries (chapter 5). The first two
columns give the input parameters for that were used for adjustment formula
(4a), (4b) and (4c). The resulting adjustment factors are smail for England &
Wales, France and Switzerland. In these counfries, information on the occu-
pational class is lacking for only a minor part of the study population thanks
to the availability of information on previously heild occupations (England &
Wales and Switzerland) and long follow-up periods (France). The adjustment
factor for ltaly is relatively high because of the high moriality rates of inac-
tive men. These high rates are related to the short foliow-up period of the
Italian longitudinal study {during which the high initial mortality rates of inac-
tive men do not yet wear off (Goldblatt ef al. 1991)).

Formula (3) can also be applied to more specific occupational ciasses
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than the three broad groups. Table B presents the input parameters that
were used to calculate correction factors for the six specific EGP classes
that were distinguished in the comparison between the United States and
northern European countries {chapter 7). Dividing the resulting adjustment
factors for a specific class by the adjustment for all classes combined yieids
the adjustment factor for the SMR of that occupational class. These factors
are given in the lower part of Table B.

Table C presents the adjustment factors that were calculated for manual
and non-manual classes in the moriality data sets that were used to com-
pare East and West (chapter 8). Adjustment factors are smali not only for
England & Wales and France, but also for the Czech Republic. In the Czech
Republic, as England & Wales, information on former occupations is lacking
for only a minor part of the study population thanks to the availability of in-
formation on previously held occupations.

Testing the adjustment rule

In several fests, we evaluated the performance of adjustment factors that
are calculated by means of formula (3) (Kunst and Groenhof 1996b). Table
D summarizes the results of some of these tests. For studies from four
western European countries, estimates are presented of the size of mortality
differences by educational level and by occupational class. In each study,
the measures of educational level (elementary and lower secondary versus
higher) and occupational status (manual versus non-manual) are strongly
correlated (Kunst and Groenhof 1998b). Therefore, a high correspondence
in their rate ratios, and their trends over time, might be expected.

Column 1 shows the size of mortality differences by educational level as
observed for the totai population. The moderate increase in rate ratios over
time is in agreement with the results of Finnish and French studies on
trends in mortality differences during the 1980s (Valkonen 1993b, Lang and
Ducimetiére 1995). Exclusion of inactive men ({column 2) substantially
reduces the rate ratios. This reduction is largest during the first 5 years of
follow-up, thereby creating the impression that mortality differences have
dramatically increased during the study period. Application of adjustment
factors (column 3) consistenily brings the biased rate ratios closer to the
values given in column 1 for the total population.

Column 4 shows estimates of the size of mortality differences by occupa-
tional class, with exclusion of economically inactive men. The rate ratios are
as [ow as the those given in column 2 for education (active men oniy}, with
again an increase over time that is unlikely strong. Application of the adjust-
ment factor (column 5) results in a close correspondence to the rate ratios
given in column 1 for education (for all men), with the same moderate.
increase over time.

Table E summarizes the results of a test we made for United States.
Row 1 shows the size of mortality differences between extreme educational
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groups. The increase over time in rate ratios by about 10 percent suggests
that socio-economic mortality differences in the United States increased
during the 1980s. This would imply a continuation of the frend that was
observed for the foregoing decades (Feldman ef al. 1989, Pappas ef al
1993, Preston and Elo 1995). Exclusion of inactive men (row 2) substantially
reduces the rate ratios. This reduction is smaller for the last 5 years of fol-
low-up, because the 'healthy worker effect’ generally wears off with increas-
ing follow-up (Goldblatt ef al. 1991). This differential underestimation artifi-
cially raises the pace by which morality differences seemed to have
increased during the 1980s.

The next rows show estimates of the size of mortality differences by
occupational class. In order to maintain comparability with the estimates for
education, a distinction is made between two extreme classes. As with edu-
cation, rate ratios from which inactive men are excluded (row 3) again sug-
gest a strong increase over time. Application of the adjustment factor (row
4) resuits in a larger adjustment for the first 5 years of follow-up than for the
second period. The adjusted inequality estimates suggest a more moderate
increase over fime. However, this increase is still larger than that observed
for education (row 1). It might imply that our adjustment procedure is not
able to fully correct for the effects of excluding economically inactive men.

These tests, together with several other tests we made (Kunst and
Groenhof 1996b), suggested that by applying the correction rule, estimates
of mortality differences by occupational class that were made while exclud-
ing {(a part of) economicaily inactive men are brought close to the inequality
estimates that would be observed when all men would be included. The
residual bias is likely to be small.
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Samenvatting

Deze eeuw liet een indrukwekkende stijging zien van de levensverwachting
van de bevolkingen van geindustrialiseerde landen. Ondanks deze stijging
overlijden nog steeds veel vrouwen en vooral ook veel mannen voor het
bereiken van de oude dag. Een verdere afname van vroegtijdige sterfte is
daarom nog steeds een belangrijke doelstelling van het gezondheidsbeleid
van geindustrialiseerde landen.

In elk land waarvoor gegevens beschikbaar zijn, blijken kansen op
vroegtijdige sterfte groter te zijn onder mensen met een lager opleidingsni-
veau, een lager inkomen of een lage positie op de arbeidsmarkt. Sociaal-
economische verschillen in sterfie zijn gedurende de afgelopen decennia
niet alieen blijven voortbestaan, maar mogelijk zelfs toegenomen. Het ver-
kleinen van sterfteverschillen in een belangrijke uitdaging voor gezondheids-
beleid, niet alleen omdat deze verschillen ais onrechtvaardig kunnen worden
beschouwd, maar ook omdat het verbeteren van de overlevingskansen van
lagere sociaal-economische groepen een mogelijkheid vormt om de levens-
verwachting van de bevolking als geheel te doen toenemen,.

Verschiliende auteurs hebben onderzoek verricht naar de vraag of soci-
aal-economische verschillen in sterfte in hun eigen land groot of klein zijn
vanuit een internationaal perspectief. In het bijzonder zou het interessant
zijn, waar te nemen dat sterfteverschilien in een bepaald land groter zijn dan
elders. Dit zou de urgentie van het probleem in dat land onderstrepen. Im-
mers, andere landen laat zien dat de verschillen kleiner kunnen zijn dan ze
nu zijn. Bovendien kan een nadere bestudering van de situatie in andere
landen suggesties opleveren voor wijzen waarop gezondheidsverschillen in
het betreffende land kunnen worden verkleind.

Internationale vergelijkingen die fot circa 1990 zijn uitgevoerd, hebben
inderdaad waargenomen dat sociaal-economische verschillen in sterfte in
sommige landen groter zijn dan in andere. Helaas kende elk van de oudere
studies ernstige beperkingen. Ten eerste betroffen de meeste vergelijkingen
slechts enkele fanden. Dit maakie het niet goed mogelijk sterfteverschillen in
een land in een breed internationaal perspectief te plaatsen. Ten tweede
kunnen problemen met de betrouwbaarheid en vergelijkbaarheid van de
beschikbare gegevens hebben geleid tot ernstige vertekeningen in de resul-
taten, en mogelijk tot verkeerde conclusies. Ten derde worden door de ou-
dere studies geen verklaringen aangedragen voor de internationale patronen
die men had waargenomen. Het beschikbare materiaal was te fragmenta-
risch om bijvoorbeeld de verwachting te toetsen dat sterfteverschillen relatief
klein ziin in landen met een meer egalitair sociaal-economisch beleid, zoals
Zweden, andere Scandinavische landen en Nederland.
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Dit proefschrift

Het doel van dit proefschrift was geindustrialiseerde landen te vergelijken
met betrekking tot de omvang van sociaal-economische verschilien in sterfte
onder mannen van circa 30-64 jaar. De cenfrale onderzoeksvraag was of
sociaal-economische verschillen in sterfte ongeveer even groot zijn in alle
landen, of dat deze verschillen aanmerkelijk groter zijn in sommige landen
dan in andere.

Dit proefschrift verschilde van eerdere publikaties in verschillende op-
zichten. Ten eerste werden veel meer landen vergeleken, te weten elk land
uit Europa en Noord-Amerika waarvoor nationale gegevens beschikbaar
waren over sterfteverschillen naar beroepsklasse of opleidingshiveau. Ten
tweede werd een aanzienliike inspanning geleverd om problemen met de
betrouwbaarheid en vergelijkbaarheid van de beschikbare gegevens te eva-
lueren en, waar mogelilk, op te lossen. Ten derde werden verklaringen aan-
gedragen voor de waargenomen internationale patronen. Speciale aandacht
werd besteed aan de mogelilkheid dat egalitair sociaal-economisch beleid
gepaard gaat met kleinere verschillen in vroegtijdige sterfte.

De gegevens die in dit proefschrift werden geanalyseerd zijn afkomstig
uit twee onderzoeksprojecten die tussen 1991 en 1996 zijn uitgevoerd. Het
eerste, kleinschalige project had betrekking op de jaren '70. Dit project had
tot doel om verschillende landen, en in het bijzonder Nederiand, te vergelij-
ken voor wat betreft de omvang van sociaal-economische verschilien in
sterfte. Voor Nederland waren gegevens beschikbaar over verschillen naar
beroepsklasse en opleidingsniveau in sterfte onder mannen 35-64 jaar. Ver-
gelijkbare gegevens waren beschikbaar voor acht andere landen.

Het tweede project betrof de jaren '80. Het was een door de Europese
Unie gefinancierde project waarin teams deelnamen uit 15 landen. Dit pro-
ject had onder meer tot doel een internationaal overzicht op te stellen van
sociaal-economische verschillen in sterfte. Dat overzicht becogde veel gede-
tailleerder en betrouwbaarder te zijn dan voor eerdere studies mogelijk was.
Bovendien werden pogingen ondernomen aanwijzingen te verkrijgen omtrent
de omstandigheden die van inviced zijn op de omvang van sociaal-economi-
sche verschillen in sterfie. Die aanwijzingen werden vooral ontleend aan
gegevens over sterfte naar specifieke doodsoorzaken, zoals longkanker en
ischemische hartziekten. De gewenste gegevens waren beschikbaar voor 11
West-Europese landen, de Verenigde Staten en drie ianden uit Qost-Euro-
pa. Helaas kon Nederland niet in het tweede project worden opgenomen,
vanwege het ontbreken van nationale gegevens over sociaal-economische
verschillen in sterfte in de jaren ’80.

De volgende twee secties geven een samenvatting van de methoden en
de resultaten van de internationale vergelijkingen die in dit proefschrift wer-
den gemaakt met de gegevens die voor de jaren '70 respectievelijk de jaren
'80 beschikbaar waren.
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Vergelijkingen voor de jaren '70

Gegevens over sterfte naar beroepsklasse waren beschikbaar uit longitudi-
nale studies uit 7 landen. Gegevens over sterfte naar opleiding waren voor 9
landen beschikbaar. De gegevens betroffen sterfte onder mannen 35-64 jaar
in perioden tussen 1970 en 1982. Voor de meeste landen werd gebruik
gemaakt van ongepubliceerde gegevens. De omvang van sociaai-economi-
sche verschillen in sterfte werd gemeten aan de hand van samenvattende
indices die waren gebaseerd op regressie-analyse.

In heoofdstuk 3 werden landen vergeleken met betrekking tot sterftever-
schillen naar beroepskiasse. Deze verschillen bleken aanmerkelijk groter te
zijn in sommige landen dan in andere. De kleinste sterfteverschillen werden
waargenomen voor Nederand, Denemarken, Noorwegen en Zweden. lets
groter waren de verschillen in Engeland en Wales. Het grootst waren de
sterfteverschillen in Finland en vooral in Frankrijk. Opvallend was onder
meer dat het verschil tussen Zweden en Engeland en Wales, waar in de
literatuur tot dan toe veel aandacht aan werd besteed, vrij gering was vanuit
een breder internationaal perspeciief.

In hoofdstuk 4 werden landen vergeleken met betrekking tot sterftever-
schillen naar opleidingshiveau. Deze verschillen bieken opnieuw relatief
klein te zijn in Nederland, Denemarken, Noorwegen en Zweden. De verschil-
len waren groter in Engeland en Wales en meer nog in Finland. De grootste
verschillen werden waargenomen voor Frankrijk, Itali€é en de Verenigde Sta-
ten. Dezelfde rangorde van landen werd waargenomen in een vergelijking
van sociaal-econemische verschillen in sterfte in steden uit Nederiand (Rot-
terdam), Noorwegen, Zweden en Finland. Interessant was dat het voor-
komen van kleine sterfteverschillen sterk bleek samen te hangen met het
bestaan van egalitair sociaal-economisch beleid.

Vergelijkingen voor de jaren '80

Nationale gegevens over doodsoorzaak-specifieke sterfte naar beroepsklas-
se of opieidingsniveau werden verkregen uit fongitudinale en cross-sectione-
le studies uit 11 West-Europese landen, de Verenigde Staten en drie Oost-
Europese landen. De gegevens betroffen sterfte onder mannen 30-64 jaar in
de periode tussen 1979 en 1991. Gegevensbestanden werden aangemaakt
door nationale teams en centraal geanalyseerd door het codrdinerende cen-
trum te Rotterdam. Grote inspanningen werden geleverd om de vergelijk-
baarheid van de beschikbare gegevens zo veel als mogeliik te verbeteren.
In verschillende landen werden beroepsgegevens op individueel niveau op-
nieuw gecodeerd volgens een standaard beroepsklassenschema. Van gege-
vensproblemen die niet langs deze weg konden worden opgelost, werd ge-
évalueerd in hoeverre zij de resultaten konden beinvioeden. De omvang van
sterfteverschillen werd gemeten aan de hand van een aantal elkaar aanvul-
lende maten. De resultaten die werden verkregen met beroepsgegevens
werden, waar mogelijk, vergeleken met de resultaten voor opleiding.
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In hoofdstuk 5 werden West-Europese landen vergeleken met betrekking
tot sterfteverschillen naar beroepsgroep. De resultaten van deze analyse
ondersirepen niet zozeer de verschillen tussen landen als wel hun overeen-
komsten. In elk land hadden handarbeiders ('manual classes’) een hogere
sterfte dan employees (’non-manual classes’). Het verschil in sterfte onder
mannen 45-59 jaar was bij benadering even groot in zowel Engeland en
Wales, lerland, Denemarken, Noorwegen, Zweden, Zwitserland, talig, Span-
je en Portugal. Relatief grote verschillen werden alleen waargenomen voor
Finland en vooral voor Frankrifk. Hetzelfde internationale patroon werd
waargencmen voor mannen 60-64 jaar, maar niet voor mannen 30-44 jaar.
In het laatste geval was er bewijs voor relatief grote sterfteverschillen in
Noorwegen, Zweden en vooral in Finland (er bestonden geen gegevens
over Franse mannen 30-44 jaar). Wanneer de bevolkingsomvang van de
verschillende beroepsklassen in de berekeningen werd meegewogen, wer-
den de kleinste sterfieverschillen waargenomen voor Zwitserland, ltalig en
Spanje. In tegenstelling tot de resultaten voor de jaren '70 gaven deze resul-
taten voor de jaren '80 geen steun voor de verwachting dat sterfteverschillen
kieiner zijn in landen met een meer egalitair sociaal-economisch beleid.

In hoofdstuk 6 werden dezelfde West-Europese landen vergeleken voor
wat betreft verschillen in sterfte aan specifieke doodsoorzaken. Een onder-
scheid naar doodsoorzaak werd gemaakt teneinde in meer detail na te kun-
nen gaan in hoeverre de situaties in de verschillende landen met elkaar
overeenstemmen, en teneinde verklaringen te kunnen aandragen voor de
gevonden verschillen. Alle analyses betroffen mannen 45-59 jaar. Vioor som-
mige doodsoorzaken werd een noord-zuid gradiént waargenomen. Sterfte
aan ischemische hartziekten hing sterk samen met beroepsklasse in Enge-
land en Wales, lerland, Denemarken, Noorwegen, Zweden en Finland, maar
niet in Frankrijk, Zwitserland, ltali&, Spanje en Portugal. De zuidelijke landen
kenden daarentegen grotere verschillen in sterfte aan kanker {behalve long-
kanker) en aandoeningen van het spijsverteringsgestel. De grote sterftever-
schillen die in hoofdstuk 5 werden waargenomen voor Frankrijk, konden
grotendeels worden toegeschreven aan uitzonderlijk grote verschillen in
sterfte aan levercirrhose en aan kankers van de maag, slokdarm en mond-
en keelholte. Het feit dat deze aandoeningen overmatig alcoholgebruik als
gemeenschappelijke risicofactor hebben, vormt een sterke aanwijzing dat
alcoholconsumptie een belangrijke bijdrage heeft geleverd aan de uitzonder-
lijk grote sterfteverschillen in Frankrijk.

In hoofdsiuk 7 werd de analyse uitgebreid naar de Verenigde Staten. Het
sociaal-economische beleid in dit land is veel minder egalitair in vergelijking
tot Zweden en ook, zij het in mindere mate, in vergelijking tot Engeland en
Wales, Indien egalitair beleid zou leiden {ot een aanzienlijke verkleining van
sociaal-economische verschillen in sterfte, zou dit effect zichtbaar kunnen
worden in een frans-atlantische vergelijking. Teneinde zulk een effect te
kunnen traceren, werden de Verenigde Staten in detail vergeleken met En-
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geland en Wales en Zweden. Voor elk van deze drie landen werden ver-
schillen tussen beroepsklassen in de sterfte onder mannen 30-59 jaar be-
schreven. Een onderscheid werd gemaakt tussen 2 leeftijdsgroepen, 6 be-
roepsklassen en 9 doodsoorzaken. De belangrijkste bevinding was dat ver-
schillen in de totale sterfte bij benadering groot waren in elk van deze lan-
den. Meer variatie tussen deze landen werd echter waargenomen bij een
onderscheid naar beroepsklasse en doodsoorzaak. De klasse van iagere
employees (routine non-manual’) had een relatief hoge sterfte in de Ver-
enigde Staten, maar niet in de Europese landen. Het sterfteniveau van on-
geschoolde handarbeiders was even hoog in elk van deze landen. In Ver-
enigde Staten was de sociaal-economische gradiént in steifte relatief groot
voor luchtwegaandoeningen, en relatief klein voor onder meer ischemische
hartziekte, verkeersongevallen en zelfmoord. Deze resultaten laten zien dat
de Verenigde Staten niet duidelijke grotere sterfteverschillen hadden, on-
danks een veel minder egalitair beleid op sociaal-economische terrein en
ten aanzien van de gezondheidszorg. Vermoedelijk zijn sterfteverschillen in
de Verenigde Staten minder groot dan men mocht verwachten dankzij een
aantal viteenlopende factoren van onder meer culturele aard.

In hoofdstuk 8 werd de analyse in oostwaartse richfing uitgebreid. Aan
het eind van de jaren '80 lag het nationale sterfteniveau van landen in Qost-
Europa beduidend hoger dan in West-Europese landen. Dit gold met name
voor mannen van circa 30-65 jaar. Dit hoge sterfieniveau roept de vraag op
of de sterfte in het bijzonder verhoogd was onder de lagere sociaal-econo-
mische groepen, of dat lagere groepen tot 1989 tot op zekere hoogte wer-
den beschermd door het (in naam) egalitaire beleid van de communistische
regimes. Internationaal vergelijkbare gegevens over sociaal-economische
verschillen in sterfte onder mannen 30-59 jaar waren beschikbaar voor drie
Oost-Europese landen: de Tjechische Republiek, Hongarije en Estland. De
sterfltegegevens kwamen van cross-sectionele studies van circa 1990. In elk
Oost-Europees land bleken, net als in West-Europa, mannen uit lagere soci-
aal-economische groepen een hogere kans te hebben op vroegtijdige sterf-
te. Sociaal-economische verschillen in zowel de totale sterfte als de sterfte
aan specifieke doodscorzaken waren minstens zo groot in de Tjechische
Republiek en Estland als in West-Europa. Bijzonder groot waren de sterfte-
verschillen in Hongarije. Deze resultaten tonen aan dat in het voormalige
Oostblok het daar gevoerde beleid, dat verondersteld werd meer egalitair te
ziin dan in het Westen, niet heeft geresulteerd in relatief kleine sterftever-
schillen. De resuitaten doen vermoeden dat de factoren die verantwoordelijk
zijn voor het hoge sterfteniveau van Oost-Europese landen, zoals sociale
desintegratie, psychosociale stress en schadelijke levenswijzen, de lagere
sociaal-economische groepen meer dan evenredig hebben getroffen.

Hoofdstuk 9 besteedde speciale aandacht aan ischemische hartziekten
(waaronder het hartinfarct). In de Verenigde Staten en Noord-Europa is de
sociaal-economische gradiént in sterfte aan deze ziekte snel veranderd.
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Was het vroeger een ‘'managers-ziekie', thans is ischemische hartziekte sen
'volksziekte'. Deze variaties over de tijd doen vragen rijzen ten aanzien van
variaties tussen landen: wordt dezelfde veranderlijkheid waargenomen over
ruimte als over de tijd? Zo ja, welke omstandigheden zijn op deze verande-
ringen van invloed? In hoofdstuk 9 werden de Verenigde Staten en 11 West-
Europese landen vergeleken met betrekking fot sterfteverschillen onder
mannen 30-64 jaar. Binnen West-Europa werd hetzelfde Noord-Zuid gra-
diént waargenomen als in hoofdstuk 6, met grote sterfteverschillen in het
noordelijke deel van Europa, maar niet in Frankrijk en meer zuidelijke lan-
den. De Verenigde Staten bleken een tussenliggende posilie in te nemen.
De geringe sterfteverschillen in Zuid-Europa houden waarschijnlijk verband
met kleine sociaal-economische verschillen ten aanzien van onder meer
roken en voedingsfactoren. De Zuid-Europese situatie kan voor een deel
worden begrepen in termen van ‘'vertraagde transitie’: de omslag van 'mana-
gersziekte’ naar 'volksziekte’ die zich voltrok in de Verenigde Staten in de
jaren '50, gevolgd door Noord-Europa in de jaren '60, voltrok zich in meer
zuidelijke landen pas in de jaren '80 of later. Deze omslag, en de langzame
diffusie van noord naar zuid, wordt vermoedelijk meer bepaald door culturele
invloeden dan door sociaal-economische omstandigheden.

Hoofdstuk 10 besteedde speciale aandacht aan cerebrovasculaire aan-
doeningen (onder meer hersenbloeding). Verschillende studies hebben
waargenomen dat mensen uit lagere sociaal-economische groepen een
hogere kans hebben om aan cerebrovasculaire aandoeningen te overlijden
véor het bereiken van de oude dag. Onzeker is echier of hier sprake is van
een verband dat algemeen geldt in de geindustrialiseerde wereld. Het is
mogelilk dat, net als bij sterfte aan ischemische hartziekten, sociaal-econo-
mische verschillen in sterfte aan cerebrovasculaire aandoeningen relatief
klein of zelfs afwezig zijn in sommige landen. Hoofdstuk 10 bracht deze
verschillen in kaart voor de Verenigde Staten en 11 West-Europese landen.
Dit hoofdstuk betrof mannen 30-64 jaar. In alie onderzochte fanden bleek
sterfte aan cerebrovasculaire aandoeningen aanzienlijk hoger te zijn onder
handarbeiders dan onder employees. De grootste verschillen werden waar-
genomen voor Engefand en Wales, lerland en Finland. Relatief kieine ver-
schillen werden waargenomen voor Denemarken, Noorwegen, Zweden,
Italie en Spanje. Hoewel sociaal-economische verschillen in cerebrovasculai-
re aandoeningen in elk land bleken te bestaan, was het waarschijnlijk dat de
oorzaken van deze sterfteverschillen van land fot land verschilden. Vermoe-
delijk zijn sociaal-economische gradiénten in roken van grote inviced op
sterfteverschillen in noordelijke landen van Europa, terwijl alcoholconsumptie
meer van invloed is op de sterfteverschillen in de zuidelijke landen. De rela-
tief grote sterfteverschillen in Engeland en Wales illustreren dat het wegne-
men van financiéle drempels in de toegang tot gezondheidszorg, verre van
voldoende is om een aanzienlijke reductie in sterfte aan cerebrovasculaire
aandoeningen te bewerkstelligen.
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Beschouwing

In hoofdstuk 11 werden de bovengenoemde resultaten uitvoerig besproken.
Een samenvatting (11.1) en inleiding (11.2) op hoofdstuk 11 werd gevolgd
door vijf secties.

Sectie 11.3 gaf een systematisch overzicht van de resuitaten van de
internationale vergelijkingen die voor de jaren '70 en '80 zijn uitgevoerd. In
hun geheel genomen laten de resultaten zien dat sociaal-economische ver-
schillen in sterfte een hardnekkig maar veranderlijk fenomeen zijn. De hard-
nekkigheid blijkt uit de bevinding dat er geen land is waar sociaal-economi-
sche verschillen in steifte klein zijn vanuit een internationaal perspectief of
vanuit een historisch perspectief. Het feit dat sociaal-economische verschit-
len bestaan voor een breed scala van doodsoorzaken, onderstreept hun
algemeen karakfer. De veranderlijkheid die daar tegenover staat, bleek uit
de bevinding dat in sommige landen sociaal-economische verschillen in
totale sterfte duidelijker groter zijn dan het internationale gemiddelde. Bo-
vendien bleek dat het patroon van sterfteverschillen naar doodsocrzaak en
naar leeftijd aanzieniijk van land tot land varieert.

in sectie 11.4 werd geévalueerd in hoeverre de bevindingen vertekend
kunnen zijn door problemen met de betrouwbaarheid en de vergelijkbaar-
heid van de beschikbare gegevens. De siudies voor de jaren '80 bereikten
een veel grotere mate van vergelijkbaarheid dan voorgaande studies, mede
dankzij intensieve samenwerking tussen nationale teams en het coérdine-
rende centrum. Een getalsmatige evaluatie van de resterende gegevenspro-
blemen maakte het waarschijnlijk dat die gegevensproblemen niet de verkla-
ring vormen van de internationale patronen die hierboven zijn samengevat.
Onduidelijk is nog wel in hoeverre de situaties in de verschillende landen
met elkaar overeenstemmen dan wel verschiilen. Met name moet vermeid
worden dat het mogelijk is dat in lerland, Spanje en Portugat de verschillen
in werkelijkheid zo groot zijn als in Frankrijk.

Sectie 11.5.1 beoogde een verklaring te geven van de gebieken hard-
nekkigheid van sociaal-economische verschilien in sterfte. Deze hardnekkig-
heid ondersteunt de idee dat beroepsklasse een "fundamentele’ oorzaak van
vroegtijdige sterfte is: beroepskiasse kan een invioed op de overlevingskan-
sen van mensen uitoefenen, ongeacht de precieze aandoeningen en geas-
socieerde risicofactoren waarlangs die invloed zal lopen. Betoogd wordt dat
beroepsklasse deze flexibiliteit ontleent aan het feit dat het een breed scala
van hulpbronnen aan zich bindt. Het betreft aan de ene kant de huipbronnen
die een persoon nodig heeft om een hoge beroepspositie te bereiken, en
aan de andere de hulpbronnen die toevloeien aan de personen die een
hoge positie in het beroep daadwerkelijk hebben bereikt.

Ondanks de hardnekkigheid van sociaal-economische verschillen in
sterfte, bieken er aanzienlijke variaties te bestaan tussen landen in hun pre-
cieze omvang en in het patroon naar onder meer doodsoorzaak. In sectie
11.5.2 kwam de vraag aan de orde welke factoren in staat zijn de hardnek-
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kige verbanden tussen beroepsklasse en vroegtijdige sterfte te modificeren.
Het ontbreken van een verband met egalitair sociaal-economisch beleid
betekent dat ook andere factoren van invloed zijn op de omvang van sterfte-
verschillen, en dat sommige van deze factoren zo sterk zijn, dat zij een ef-
fect van egalitair beleid verhullen. Door middel van een systematisch over-
zicht werden een groot aantal factoren geidentificeerd die van invioed kun-
nen zijn op de omvang van sociaai-economische verschillen in sterfte. Het is
van belang te onderkennen dat de maatschappelijke verdeling van inkomen
en andere schaarse materiéle hulpbronnen niet alleen wordt bepaald door
de mate waarin egalitair sociaal-economische beleid wordt gevoerd. Sterfte-
verschillen in een land worden bovendien beinvloed door onder meer (a)
specifieke patronen van sociale mobiliteit, (b} het nationale véérkomen van
risicofactoren zoals overmatige alcohol-consumptie en specifieke voedings-
gewoonten en (c) sociaal-culturele omstandigheden die van invlioed zijn op
sociale gradiénten in deze risicofactoren. Uit het overzicht werd geconclu-
deerd dat een breed scala van factoren tezamen bepalen hoe groot sociaal-
economische verschillen in sterfte in individuele landen zijn. Met het huidige
bewijsmateriaal is het moeilijk de rol te bepalen van afzonderlijke factoren.
Dit geldt ook voor de rol van egalitair sociaal-economisch beleid.

Sectie 11.6 hesprak de relevantie van de bevindingen voor onderzoek en
beleid ten aanzien van sociaal-economische verschillen in sterfte. Deze
sectie illustreerde dat internationaal vergelijkend onderzoek voor verschillen-
de doeleinden kan worden aangewend. Dit type onderzoek kan (a) een
maatstaf verschaffen aan de hand waarvan men zich een oordeel kan vor-
men van de situatie in een afzonderlijk land, (b) bijdragen tot de verklaring
van sociaal-economische verschillen in sterfte door aanwijzingen te geven
omtrent de rol van individuele risicofactoren, {(c) bijdragen tot beleid door
afzonderlijke landen te bestuderen als 'natuurliike experimenten’ in het redu-
ceren van sociaal-economische verschillen in sterfte, en (d) achtergrondin-
formatie te verschaffen bij de uitwisseling van resuitaten van onderzoek
tussen verschillende landen, en bij de internationale cotrdinatie van toekom-
stig onderzoek.

Sectie 11.7 begindigde het proefschrift met aanbevelingen voor toekom-
stig vergelijkend onderzoek, Deze sectie begon met een bespreking van de
4 bovengenoemde doelen, die elk op zich een reden kunnen zijn voor on-
derzoekers om een nieuwe internationale vergelijking te starten. Vervolgens
werden de drie problemen besproken die ook toekomstige onderzoekers
zullen tegenkomen: (a) problemen met de beschikbaarheid van gegevens uit
individuele fanden, (b} problemen met de internationale vergelijkbaarheid
van de beschikbare gegevens, en (¢) problemen met de verklaring van de
waargenomen internationale patronen. Op bhasis van de ervaringen die in dit
onderzoek zijn opgedaan, werden verscheidene suggesties gedaan voor het
omgaan met deze problemen.
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Appendix tables D and E
Evaluations of the adjustment procedure.’

Takle D Evaluations for four Western European countries. Tabile E Evaluation for the United States,

Low versus high mortality rate ratios for two follow-up Low versus high mortality rate ratios in two
periods (ca. 1981-85 and 1986-50) or three (plus 1976-80). follow-up periods (1979-1984 and 1985-1589).
Men 50-59 years at the start of each period. Men 40-54 years at the start of each period.

Country Low versus high education Manual vs. non-manual Socio-economic Rate ratio (35% CI) % increase
Foliow-up indicator [a] in rate ratio
period Allmen Excluding Idem, Excluding Idem, 0-4 yr follow-up 5-9 yr follow-up
(years) inactive adjusted™ inactive  adjusted™

Fintand Education;

nan 142 121 1.47 118 141 - all men 1.87 (1.61-2.18)  2.06 {1.70 -2.49) 10.2

59 1.52 1.34 1. . ) - excluding

Norway 53 139 1.56 inactive men  1.66 (1.39-1.98) 1.98 (1.61-2.44) 19.3
04 131 115 132 113 128 O ning
5-9 1.37 127 1, . - exclud

France 39 123 133 inactive men  1.31(1.12-1.53} 1.67 (1.41-1.97) 27.5
04 1.51 1.29 1.42 1.32 1.49 - adjusted b}  1.52 {1.30-1.77) 1.81 (1.53-2.14) 19.0
59 1.54 1.48 1. 4 .
10-14 1.75 1.72 1 ?g 1 Si :g: [a] Education: elementary only versus college 1-3 or more,

Italy (Turin) ' ’ ’ Occupation: unskilled manual versus professional, manager etc.
0-4 1.21 1.02 116 0.98 1.16 5] By adjustment formula (3). Input parameters measured per period.
5-8 1.33 1.24 1.32 1.18 1.28

[a} By adjustment formula (3). Input parameters measured per subperiod.
As constants are assumed 1.2 {low education) and 0.6 (high education).
fb] By adjustment formula {4a,b). Input parameters measured per subperiod.



o Appendix tables A, Band C
Factors for adjusting standardised mortality ratios (SMRs) for the exclusion of (part of) economically inactive men. Men 45-59 years at death.

Table A Adjustment factors used in chapters 4 and 5 Table B Adjustment factors used in chapter 6
Country input parameters Adjustment factor United States England & W Sweden
% of person- mortality RR SMR SMR Rate Input parameters
years atrisk  of excluded non- manual ratio - Mortality RR of excluded men  2.87 1.78 3N
lived by ex-  inactive men manual varsus included men
cluded men vs. other men [a] fal Ibi - % of person-years-at-risk 7.66 557 1226
- fi excluded men
Finland 142 3.15 59 59 124 rsvinbvin
Sweden 12.3 3.31 -5.5 5.5 11.7 profeSSiona[. manager, etc 0,65 0.65 0.77
Norway 18.6 227 4.8 48  10.0 routine non-manual 0.96 0.96 0.97
Denmark 6.6 3.45 3.5 35 7.2 foremen, skilled manual 1.39 1.39 1.26
England/Wales 5.6 178 -1.2 1.7 3.0 unskilled manual 1.59 1.59 1.38
Ireland 7.2 1.96 -1.9 26 4.6 farmer, farm labourer 0.71 0.71 0.81
France 26 3.23 -1.6 22 39 self-employed n.a. 0.51 0.68
Switzerland 5.1 1.33 0.5 07 12 Adi ¢ fa
jjustment factor fa]
taly 108 4.86 8.7 16 2.3 - Professional, manager, etc 4.4 -15 -5.1
Spain 13.2 3.05 6.4 8.5 15.9 - Routine non-manual 05 0.2 06
Portugal 173 1.78 36 4.8 8.7 - Foremen, skilled manual +4.9 +1.6 +5.7
: . - Unskilled manual +7.4 +2.5 +8.6
Table C Adjustment factors used in chapter 7 - Farmer, farm labourer 36 «1.2 4.2
- Seif-employed n.a. -2.1 -7.1
Czech Republic 0.8 4.19 -1.6 0.6 23
H A . -26. X . .
uf-.gary 25 ; 380 26.0 9.0 34.0 - [a]  Represents the % by which the class-specific SMRs should be
United States 7. 287 -3.8 .0 9.1 decreased (-) or increased (+) in order to approach the SMRs
England/Wales 5.6 1,78 -1.2 17 3.0 that would have been observed when all inactive men with
Norway 18.6 2.27 4.8 4.8 10.0 unknown occupation would have been included. )
France 26 3.23 -1.6 22 3.9 5] Adjustmeng factor for the manugi verfsas nqn-r;lmanual trhat? ratio.
Fintand 14.2 315 -5.9 59 124 [c] Survey estimates of the proportion of men in class x that are

economically inactive, divided by the proportion for all classes.
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