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AbstractÐThis study compares eleven countries with respect to the magnitude of mortality di�erences
by occupational class, paying particular attention to problems with the reliability and comparability of
the data that are available for di�erent countries. Nationally representative data on mortality by occu-
pational class among men 30±64 years at death were obtained from longitudinal and cross-sectional stu-
dies. A common social class scheme was applied to most data sets. The magnitude of mortality
di�erences was quanti®ed by three summary indices. Three major data problems were identi®ed and
their potential e�ect on inequality estimates was quanti®ed for each country individually. For men 45±
59 years, the mortality rate ratio comparing manual classes to non-manual classes was about equally
large for four Nordic countries, England and Wales, Ireland, Switzerland, Italy, Spain and Portugal.
Relatively large ratios were only observed for France. The same applied to men 60±64 years (data for
only 5 countries, including France). For men 30±44 years, there was evidence for smaller mortality
di�erences in Italy and larger di�erences in Norway, Sweden and especially Finland (no data for
France and Spain). Application of other summary indices to men 45±59 years showed slightly di�erent
patterns. When the population distribution over occupational classes was taken into account, relatively
small di�erences were observed for Switzerland, Italy and Spain. When national mortality levels were
taken into account, relatively large di�erences were observed for Finland and Ireland. For each sum-
mary index, however, France leads the international league table. Data problems were found to have
the potential to bias inequality estimates, substantially especially those for Ireland, Spain and Portugal.
This study underlines the similarities rather than the dissimilarities between European countries. There
is no evidence that mortality di�erences are smaller in countries with more egalitarian socio-economic
and other policies. # 1998 Elsevier Science Ltd. All rights reserved
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INTRODUCTION

This century has witnessed an impressive increase in

the life expectancy of the populations of industrial-

ized countries (Lopez et al., 1995). None the less,

still large numbers of women and, especially, men

die before reaching old age (WHO, 1985). 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 di�erences in mortality have per-

sisted over time and even appeared to have

increased over the last decades (Dahl and

Kjaersgaard, 1993a; Valkonen, 1993b; Harding,

1995; Lang and DucimetieÁ re, 1995; Regidor et al.,

1995; VaÊ geroÈ and Lundberg, 1995).

Several authors have addressed the question

whether socio-economic di�erences in mortality

among middle-aged men are about equally large

in all countries, or whether these di�erences are

substantially larger in some countries than in

others (Kunst and Mackenbach, 1994a,b; Leclerc

et al., 1984, 1990; Valkonen, 1987, 1989; Leclerc,

1989; Lynge et al., 1989; VaÊ geroÈ and Lundberg,

1989; Minder, 1991; Wagsta� et al., 1991; Leon

et al., 1992). Their results have generated wide

interest.
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Mortality di�erences by occupational class have

been found to be much larger in some European
countries than in others (VaÊ geroÈ and Lundberg,
1989; Leclerc et al., 1990; Minder, 1991; Wagsta�

et al., 1991; Leon et al., 1992; Kunst and
Mackenbach, 1994b). For example, class di�erences
in mortality among men 35±64 years in the 1970s

appeared to be more than 3 times larger in France
than in Norway (Kunst and Mackenbach, 1994b).

Such a ®nding implies that, even though socio-econ-
omic di�erences in mortality are persistent in mod-
ern societies, they are highly variable. This

variability has been referred to in order to argue
that inequalities in health are susceptible to change
through intervention (Department of Health, 1995).

Equally interesting was the observation that the
smallest mortality di�erences by occupational class

or educational level were found for Sweden,
Norway, Denmark and the Netherlands, countries
where income equalities were small and where egali-

tarian socio-economic and other policies have been
pursued for many years (VaÊ geroÈ and Lundberg,
1989; Wagsta� et al., 1991; Leon et al., 1992; Kunst

and Mackenbach, 1994b). This ®nding supported
the expectation that egalitarian socio-economic,

health care and other policies are able to bring
about a substantial and permanent reduction in
mortality di�erences.

Despite the plausibility of these observations,
they should be interpreted with caution. As some
reviewers have noted, international comparisons

can be treacherous if extensive attention is not paid
to the many problems with the reliability and com-

parability of the data that are available for di�erent
countries (Illsley, 1990; Minder, 1991; Valkonen,
1993a; Kunst and Mackenbach, 1994c; 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:
Ð Poor comparability of the social class schemes

that are available for di�erent countries.
Ð The e�ects of excluding economically inactive

men from inequality estimates and di�erences

between countries in the size of these e�ects.
Ð The so-called numerator/denominator bias

that is inherent to ``unlinked'' cross-sectional studies
and di�erences between countries in the size of this
bias.

A few previous comparative studies have been
able to cope satisfactorily with some of these pro-
blems. For example, researchers from Sweden and

Switzerland have compared their countries to
England and Wales by applying the British

Registrar General's social class scheme to the data
available for each country (VaÊ geroÈ and Lundberg,
1989; Minder, 1991; Leon et al., 1992). However,

no study has resolved all potential data problems or
has assessed to what extent unresolved data pro-
blems could have biased the results.

The present study

The objective of the present paper is to compare
Western European countries with respect to the size
of mortality di�erences by occupational class, pay-

ing particular attention to the strength of the avail-
able evidence. This study is part of an international
project on socio-economic di�erences in morbidity

and mortality (Kunst et al., 1996; Mackenbach
et al., 1997).
The mortality data that were acquired in this pro-

ject di�ered 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 ca. 1980±1982 or ca. 1980±1989).

Second, data were included for as many Western
European countries as possible. Ireland was
included for the ®rst time. By also including

France, Switzerland, Italy, Spain and Portugal, the
southern part of Western Europe was covered as
well as its northern part. Third, every e�ort was

made to make the data that are available from the
di�erent countries as comparable as possible. For
several countries, original, individual-level data on
the occupation of subjects were recoded according

to a standard social class scheme, the EGP scheme
(Ganzeboom et al., 1989; Erikson and Goldthorpe,
1992a; Bartley et al., 1996).

In the analysis of these data, we addressed the
following questions:

Ð Can mortality di�erences by occupational

class be observed for each Western European
country for which data are available?

Ð Are smaller mortality di�erences observed for

some countries than for others?
Ð Can these variations between countries be

attributed to problems with the reliability and inter-
national comparability of the data that are available

for each country?
The analysis is restricted to deaths among men in

the age groups of ca. 30±44, 45±59 and 60±64 years,

respectively. Older men are excluded because most
national data sets lack information on the last or
longest held occupation of men retired from work.

Comparisons could not be made for women
because of large international di�erences in female
labour participation rates. In addition, di�erent

countries have substantially di�erent rules for clas-
sifying women on the basis of their activity status
(gainfully employed full time, idem part time,
housewife, other), their own occupation and the oc-

cupation of their (former) husbands.

DATA AND METHODS

An overview of the data sources that are used in

this study is presented in Table 1. For each Western
European country, we attempted to obtain data
from longitudinal studies that covered (a represen-
tative sample of) the national population. Where

A. Kunst et al.1460



longitudinal data were not available, data were

obtained from national cross-sectional studies.
Most longitudinal studies covered the period of ca.

1980±1989, with the exception of Sweden (1980±

1986) and Italy (1981±1982). The follow-up period
of the latter study was only 0.5 years. All cross-sec-

tional studies were centred around the national
population censuses of 1980 or 1981.

Most studies covered the entire national popu-

lation. The data for England and Wales and France
apply to a representative sample of the national

population. The only excluded subpopulation of
substantial size (more than 5% of all men 30±64

years) are foreigners in France and Switzerland.

Data from di�erent 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 classi®ed deceased men according to their age

at death. In longitudinal studies that classi®ed men
according to their age at the start of the 10-year fol-

low-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 possible to

study class di�erences 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 facilitate inter-
national comparisons of social strati®cation and

mobility, and is therefore particularly suited for our

purposes. A commonly used collapsed version of
the EGP scheme distinguishes the following 7 social

classes: professionals, employers, administrators
and managers (I and II), routine non-manual

employees (III), all self-employed men except pro-

fessionals and farmers (IVa,b), farmers (IVc), fore-
men and skilled manual workers (V and VI), semi-

and unskilled manual workers (VIIa) and farm
labourers (VIIb).

For as many countries as possible, EGP conver-

sion algorithms were applied to individual-level
data on the following aspects of the jobs that men

perform: occupational title (by 3 digit code),

employment status (self-employed or not) and
supervisory status (e.g. number of subordinates).
For Sweden, England and Wales and France, con-
version algorithms were available from the

CASMIN project of Erikson and Goldthorpe
(1992a). For Finland, Norway and Switzerland we
derived conversion algorithms from a standard

schedule (the ``GLT'' algorithm) developed by
Ganzeboom et al. (1989).
Conversion algorithms based on the EGP scheme

could not be applied to the data that were available
for Ireland, Denmark, Italy, Spain and Portugal.
Mortality data were available for these countries on

the basis of national social class schemes. These
national schemes could only be made comparable
to the EGP scheme at the level of three broad
classes: non-manual classes (classes I to IVb in the

EGP scheme), manual classes (V to VIIa), and
farmers and farm labourers (IVc and VIIb).
In most of the mortality studies there was insu�-

cient information on the former occupation of
economically inactive men (retired, disabled, unem-
ployed, etc). These men therefore had to be

excluded from the analysis. Their exclusion is likely
to lead to an underestimation of the magnitude of
mortality di�erences between occupational classes,
because economically inactive men have high mor-

tality rates and originate predominantly from lower
occupational classes (Kunst and Mackenbach,
1994c; Valkonen and Martikainen, 1997). We have

developed an adjustment procedure which approxi-
mately corrects for this underestimation (see
Appendix A).

Methods

The relative mortality level of men in speci®c oc-

cupational classes was measured by means of stan-
dardized mortality ratios (SMRs), with the national
age-speci®c mortality rates as the standard. Several

summary indices are available to express the magni-
tude of mortality di�erences by occupational class
(Kunst and Mackenbach, 1994c; Mackenbach and
Kunst, 1997). There is not one single measure

Table 1. Overview of sources of data

Country Design Period Excluded populations
Observed no. of

deathsa

Finland longitudinal 1981±1990 none 39.090
Sweden longitudinal 1980±1986 none 39.789
Norway longitudinal 1980±1990 none 22.033
Denmark longitudinal 1981±1990 none 34.400
England/Wales longitudinal 1981±1989 none 2.703
Ireland cross-sectional 1980±1982 none 6.348
Franceb longitudinal 1980±1989 French born out of France, foreigners 15.016
Switzerland cross-sectional 1979±1982 foreigners 13.317
Italy longitudinal 1981±1982 institutionalized population 8.325
Spain cross-sectional 1980±1982 military 70.524
Portugal cross-sectional 1980±1982 military 22.581

aAmong men 45±59 years. The numbers of deaths for England and 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.

bStart of follow-up is the 1975 population census. The data presented in this paper refer to the 5th to 15th year of follow-up.
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which is clearly superior to all other measures;

di�erent measure capture di�erent perspectives on
class di�erences in mortality. In this paper, we pre-
sent three types of measure.

The ®rst type of measure, the rate ratio, com-
pares the mortality rate of a lower occupational
class to that of a higher occupational class. We will

apply a commonly used distinction, that between
manual classes (V to VIIa) and non-manual classes

(I to IVb). A disadvantage of the manual vs non-
manual distinction is that there is no general theor-
etical principle that states that foremen and skilled

manual workers have a less advantaged position in
society than routine non-manual workers or self-
employed men. A clearly hierarchical distinction

can however be obtained by comparing manual
classes to the class of professionals, large employers,

administrators and managers (I and II). We will
therefore also present the rate ratio that corre-
sponds to this distinction. Rate ratios and their

95% con®dence 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 di�erent age compositions of manual and
(upper) non-manual classes.

The second type of measure, the index of dissimi-
larity (ID), is slightly more complex. Unlike a rate
ratio, it takes into account the population distri-

bution across occupational classes. This measure
re¯ects the ``total impact'' of class di�erences in

mortality, in the sense that it is sensitive to both the
e�ect of lower occupational class on mortality, and
the population share of di�erent occupational

classes. The larger the size of occupational classes
with extreme mortality rates, the higher the ID will
be. Age-adjustment was accomplished by calculat-

ing the ID from SMRs.
The third type of measure, the absolute di�erence

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 rel-
evant, however, if one wants to express the import-

ance of class di�erences for the total disease burden
in a country: a class di�erence of 10% may be

judged to be a more important public health pro-
blem in countries with high national death rates
than in countries with low death rates. In order to

compare countries from this point of view, we also
applied a measure that is sensitive to national mor-
tality levels. Unfortunately, our data did not pro-

vide internationally comparable data of national
mortality levels, due to di�erences between studies
in the exclusion of subpopulations and length of

follow-up. However, national mortality registrations
with a complete coverage of every country's popu-

lation could be used as an alternative source
(WHO, 1985). National estimates of the probability

of dying between the ages of 45 and 65 years were
combined with the SMRs of manual and non-man-
ual classes in order to estimate mortality probabil-

ities for these two classes and their di�erence.

Potential data problems

We identi®ed three major problems with the re-
liability and comparability of the data on mortality

by occupational class that were available from
di�erent countries (Kunst et al., 1996). Each pro-
blem was evaluated for the potential size of e�ect
that it has on manual vs non-manual rate ratios.

Quantitative estimates of the potential size of bias
are presented in Section 3. Here we describe how
we derived these estimates.

The ®rst problem relates to the comparability of
the manual vs non-manual distinctions that were
made with the available social class schemes. There

are di�erences between the EGP conversion algor-
ithms as devised by Erikson and Goldthorpe, and
the standardized GLT algorithm that we applied to
Finland, Norway and Switzerland (Erikson and

Goldthorpe, 1992b). However, the e�ect of these
di�erences on manual vs non-manual rate ratios is
likely to be small. Evaluations with data from the

Swedish longitudinal study showed that the original
EGP algorithm and the GLT algorithm produced
nearly identical rate ratios. The manual vs non-

manual rate ratio for age group 20±44 years was
1.44 with the original algorithm and 1.49 with the
GLT algorithm (Kunst and Groenhof, 1996c). The

values for the age group 45±59 years were 1.23 and
1.22. This suggests that rate ratios are biased by
about 5% or less if the GLT approximation to the
EGP conversion scheme is applied.

There is a larger potential for error when occu-
pational classes are not de®ned with reference to
the EGP scheme. But even then, the error cannot

be very large for a rate ratio that compares all man-
ual classes to all nonmanual classes, because these
two broad classes are fairly clearly de®ned by the

nature of the work that men perform, and small
borderline movements can be expected to have rela-
tively small e�ects on the mortality rates for these
broad groups. We therefore estimated that the use

of an occupational classi®cation that is not based
on the EGP scheme biases rate ratios by 10% or
less.

The second problem relates to the exclusion of
economically inactive men from the data for most
countries. Their exclusion is likely to result in an

underestimation of the rate ratio that compares
manual and non-manual classes. We applied an
adjustment procedure that approximately corrects

for this underestimation (see Appendix A and
Kunst and Groenhof, 1996a). Due to the approxi-
mate nature of this procedure, however, not all bias
could be removed. The question is, then, how large
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the residual bias could be. A number of evaluations

(see Appendix) made it likely that adjusted rate

ratios are at least as close to the real rate ratio as
the unadjusted rate ratios. This implies that after an

adjustment of say 10%, the residual bias around

the adjusted rate ratio is 5% or less. This bias
could be in either direction. Application of this gen-

eral rule yielded estimates of the potential size of

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 (Kunst and Mackenbach,

1994c). In these studies, information on the occu-
pation of deceased is given in death certi®cates

whereas information on the occupation of the cor-

responding living population is obtained from
another source such as the population census. The

validity of these studies is compromised if the

measurement of occupation is di�erent in these two
sources of information. In an evaluation that we

reported elsewhere, estimates of manual vs non-

manual rate ratios on the basis of ``unlinked'' stu-
dies from England and Wales and France were

compared to the corresponding estimates on the

basis of longitudinal studies (Kunst and Groenhof,
1996b). These evaluations suggested that the numer-

ator/denominator can bias rate ratios by about

20% 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 certi®cates, the occupation men-

tioned at the certi®cate was compared to the occu-

pation of the same person as registered at the

preceding population census (Beer et al., 1986). On
the basis of an analysis of data from this sample,

we estimated that manual vs non-manual rate ratios
for Switzerland are underestimated by 15% or less
(Kunst and Groenhof, 1996b).

RESULTS

Table 2 shows the distribution of men by occu-

pational class. Most similar are the population dis-
tributions observed for Sweden, Norway, Denmark,
France and Switzerland. In each of these countries,
ca. 45 to 50% of the male working population is in

non-manual classes, ca. 40% is in manual classes
and ca. 5 to 10% works in agriculture. The pro-
portion of men working in agriculture increases

with age. Particular to England and Wales is that a
very small part of men work in agriculture and that
there are more men in manual classes than nonman-

ual classes. In Finland, Ireland, Italy, Spain and
Portugal, more than 15% of men work in agricul-
ture. As in England and Wales, manual classes
form the largest group in Finland, Spain and

Portugal. The proportion of men belonging to the
class of professionals, large employers, administra-
tors and managers is given only for countries where

occupational classes could be de®ned with reference
to the EGP scheme. For men 45±59 years, this pro-
portion ranges from ca. 35% in Switzerland to ca.

25% in France and Finland.
Table 3 presents the pattern of mortality vari-

ation by occupational class among men 30±44

years. No data were available for men 30±44 years

Table 2. Distribution of study population over 3 broad occupational classesa. Men, 30±44, 45±59 and 60±64 years

Country Age group Share (%) in total populationa

non-manual classes (of which classes I, II)b manual classes agricultural 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 (20.6) 42.5 24.7

Sweden 30±44 51.4 (31.8) 44.3 4.3
45±59 52.2 (30.6) 40.3 7.5

Norway 30±44 51.5 (35.2) 42.5 5.9
45±59 48.4 (33.2) 42.3 9.3
60±64 44.5 (28.5) 44.0 11.5

Denmark 30±44 51.6 44.5 3.9
45±59 52.8 37.5 9.7
60±64 49.4 38.0 12.6

England/Wales 30±44 49.6 (32.2) 48.4 2.0
45±59 43.4 (27.4) 53.9 2.7
60±64 49.8 (23.5) 57.3 2.9

Ireland 30±44 45.3 38.4 16.3
45±59 38.9 32.9 28.3

France 45±59 46.6 (25.6) 42.2 11.2
60±64 45.1 (23.1) 37.6 17.2

Switzerland 30±44 54.1 (41.3) 39.4 6.6
45±59 49.5 (35.8) 40.1 10.4

Italy 30±44 51.7 31.9 16.4
45±59 48.0 29.2 22.9

Spain 45±59 30.8 47.3 21.9
Portugal 30±44 40.2 48.2 11.6

45±59 32.9 39.4 27.7

aAs % of the total population per age group, less men with occupation unknown.
bThe class of professionals, employers, adiministrators and managers. Distinguished for studies to which the EGP or GLT conversion

algorithms could be applied.
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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 manual

classes. The adjusted SMRs for agricultural classes

are higher than average in most countries, and es-
pecially for Portugal. The manual vs 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 Italy.

Comparison to the estimates given in italic shows

to what extent the results have been modi®ed by
the adjustment for the exclusion of economically

inactive men. In each country, the unadjusted rate

ratio is smaller than the adjusted rate ratio. The

di�erence is relatively large (0.15 units or more) in
Finland, Sweden, Norway and Italy, where a rela-

tively large proportion of men have their occu-

pation unknown (see Appendix A). Note, however,
that even the unadjusted rate ratios for Finland,

Sweden and Norway are larger than those for other
countries.

Table 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 classes are higher.

The mortality rate of agricultural classes is rela-

Table 3. Age-standardised mortality ratios of 3 broad occupational classes and the manual vs non-manual mortality rate ratio, with (with-
out) adjustment for the exclusion of men with occupation unknowna. Men 30±44 years at death

Country SMR with (without) adjustment
Rate ratio and 95% CI

with (without) adjustment

non-manual manual agricultural

Finland 0.70 1.23 1.17 1.76 (1.70±1.83)
0.74 1.17 1.22 1.60 (1.54±1.67)

Sweden 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 1.11 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 1.46 (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 1.45 (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 1.50 (1.42±1.59)
0.73 0.89 1.61 1.38 (1.30±1.47)

aAdjusted by multiplying the observed SMRs and rate ratios with the adjustment factors discussed in Appendix A.

Table 4. Age-standardised mortality ratios of 3 broad occupational classes and the manual vs non-manual mortality rate ratio, with (with-
out) adjustment for the exclusion of men with occupation unknowna. Men 45±59 years at death

Country SMR with (without) adjustment
Rate ratio and 95% CI

with (without) adjustment

non-manual manual agricultural

Finland 0.79 1.20 0.92 1.53 (1.49±1.56)
0.84 1.13 0.97 1.36 (1.32±1.39)

Sweden 0.86 1.20 0.79 1.41 (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 1.44 (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±1.46)
0.93 1.23 0.83 1.32 (1.24±1.40)

Franceb 0.76 1.30 0.90 1.71 (1.66±1.77)
0.77 1.28 0.89 1.65 (1.60±1.71)

Switzerland 0.87 1.17 0.97 1.34 (1.29±1.39)
0.88 1.16 0.97 1.32 (1.27±1.37)

Italy 0.89 1.18 0.93 1.35 (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)

aAdjusted by multiplying the observed SMRs and rate ratios with the adjustment factors given in Appendix A.
bThe length of the con®dence interval to the rate ratio is estimated approximately.
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tively low in each country except Portugal. In most

of northern Europe, agricultural classes even have a
lower mortality level than nonmanual classes. The
rate ratios for most countries are in a narrow range

that goes from 1.35 to 1.44. Larger rate ratios are
observed for Finland (1.53) and France (1.71). The

con®dence interval for the French rate ratio does
not overlap with those for other countries. The con-

®dence interval for the Finnish rate ratio only over-
laps with that for England and Wales.

In each country, the unadjusted rate ratio is
smaller than the adjusted rate ratio. The di�erence
is relatively large (0.15 units or more) in Finland,

Sweden, Italy and Spain. Without this adjustment,
Sweden would have seemed to have a signi®cantly

smaller rate ratio than England and Wales, and
mortality di�erences in Italy and Spain would have

seemed to be quite small from an international per-
spective.

Table 5 presents the results for men in the age
group 60±64 years. Data for this age groups are
only available for the ®ve 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.

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 and

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 countries. Without this adjust-
ment, mortality di�erences in these countries would
have seemed to be much smaller than those in

England and Wales.

Alternative summary indices

Table 6 presents rate ratios in which manual
classes are not compared to all non-manual classes,
but only to the class of professionals, large employ-

ers, administrators or managers. This comparison is
made only for countries where occupational classes
could be de®ned with reference to the EGP scheme.
Each rate ratio in Table 6 is larger than the corre-

sponding manual vs non-manual estimate given in
Tables 3±5. More importantly, the international
pattern of mortality di�erences is the same: rate

ratios for men 30±44 years are larger in the Nordic
countries than in England and 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 6 more clearly shows
that the rate ratios for England and Wales are, as

compared to those for most Nordic countries, rela-
tively small for men 30±44 years and relatively large
for men 60±64 years.
Figure 1 illustrates the application of the index of

dissimilarity (ID). This is done for deaths among
men 45±59 years. The international pattern
observed with the ID is approximately the same as

Table 5. Age-standardised mortality ratios of 3 broad occupational classes and the manual vs non-manual mortality rate ratio, with (with-
out) adjustment for the exclusion of men with occupation unknowna. Men 60±64 years at death

Country SMR with (without) adjustment
Rate ratio and 95% CI

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 0.71 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)

Franceb 0.84 1.26 0.87 1.50 (1.44±1.56)
0.86 1.13 0.88 1.44 (1.38±1.50)

aAdjusted by multiplying the observed SMRs and rate ratios with the adjustment factors discussed in Appendix A.
bThe length of the con®dence interval to the rate ratio is estimated approximately.

Table 6. Mortality rate ratio comparing manual classes to the class of professionals, employers, administrators and managers. Adjusted
for the exclusion of men with occupation unknowna. 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) rate ratio (95% CI) rate ratio (95% CI)

Finland 2.02 (1.93±2.11) 1.71 (1.66±1.76) 1.41 (1.35±1.47)
Sweden 2.16 (2.03±2.29) 1.59 (1.55±1.63) no data
Norway 1.78 (1.67±1.89) 1.47 (1.42±1.53) 1.31 (1.26±1.35)
England/Wales 1.49 (1.23±1.82) 1.61 (1.47±1.78) 1.47 (1.32±1.63)
Franceb no data 2.15 (2.07±2.23) 1.70 (1.60±1.80)
Switzerland 1.46 (1.36±1.57) 1.37 (1.31±1.42) no data

aUsing the same adjustment factors as those applied to the manual vs non-manual rate ratio. Adjustment factors that were developed
especially for comparison of manual classes to professionals and others had nearly the same values.

bThe lengths of the con®dence intervals are estimated approximately.
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the one observed with rate ratio measures. 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% of all deaths in these countries
should be redistributed in order to have the same

mortality level in the three broad occupational

classes. The ID is smallest in Switzerland, Italy and
Spain. The class of farmers and farm labourers con-

tributes to the small ID values for these countries,
because there this class forms a substantial part of

the population while its mortality level is close to

the national average.
Table 7 presents an absolute measure of mortality

di�erences. National probabilities of dying between

the ages of 45 and 65 years range from about
16.5% in Sweden and Switzerland, to more than

23% in Finland and Ireland (column 1). Manual
classes in Finland, Ireland and France have the

highest probabilities (column 3). Manual classes in

Sweden and Switzerland have lower probabilities
than manual classes from other countries (column

3), and even lower probabilities than the non-man-

ual class of Ireland (column 2). Most important for
the present paper is the absolute di�erence between

manual and non-manual classes (column 4). As
with relative measures, the largest di�erences are
observed for France. Small di�erences are observed
in both northern and southern countries. Finland

and Ireland have a more unfavourable position
than they had on the basis of relative measures.

Evaluation of data problems

Table 8 presents estimates of the potential size of
bias in the manual vs non-manual rate ratios that
have been presented in Tables 3±5. Three major
sources of systematic error are evaluated. Their po-

tential e�ects on rate ratios is quanti®ed on the
basis of evaluations that are described in Section 2.
The potential size of bias related to the approxi-

mate nature of social class schemes is estimated to
be 5% for countries to which the GLT algorithm
was applied, or 10% for countries with class

schemes not based on the EGP scheme. The poten-
tial size of bias related to the ``unlinked'' design of

Fig. 1. The index of dissimilarity (%). Men, 45±59 years at death.

Table 7. Absolute di�erence between men from manual and non-manual classes in the probability of dying between the ages 45 and
65 years

Country Probability of dying (%)
Absolute manual vs non-

manual di�erence

national populationa non-manual classesb manual classesb

Finland 24.0 18.9 28.8 9.8
Sweden 16.4 14.1 19.7 5.6
Norway 18.0 15.7 20.9 5.2
Denmark 21.0 19.1 25.4 6.3
England/Wales 20.3 16.5 24.0 7.5
Ireland 23.1 21.0 29.1 8.1
France 21.3 16.2 27.6 11.5
Switzerland 16.7 14.5 19.5 5.0
Italy 20.8 18.5 24.6 6.0
Spain 18.1 15.2 21.1 5.8
Portugal 21.0 16.4 22.5 6.1

aCalculated from national life tables presented by the WHO (1985).
bEstimated by multiplying national values with the class-speci®c SMRs (adjusted values) presented in Table 4.
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cross-sectional studies is larger (15 or 20%) but

con®ned to only four countries. The bias related to
the approximate nature of our correction for exclu-

sion of economically inactive men (see Appendix A)
is likely to be modest, but it adds to the uncertainty

of the rate ratios for all countries.
In the last column of Table 8, the total potential

size of error is estimated as the sum over all three
sources of error. This sum size of error would only

occur if all speci®c sources of error would attain
their maximum value and, in addition, happen to

be in the same direction. This sum estimate is there-
fore likely to be an exaggeration of the real size of

error. The sum value indicates that rate ratio esti-
mates are highly certain in Sweden, England and

Wales and France (potential error <10%), followed
by Finland, Norway and Denmark (<15%).

Highly uncertain are rate ratio estimates for
Ireland, Spain and Portugal.

Table 9 applies the estimates of potential size of
systematic error to the rate ratios given in Tables 3±

5. The resulting margins of uncertainty can be used

to assess the strength of the evidence for di�erences
between countries in the size of the manual vs non-

manual rate ratio. When the margins of uncertainty
of two rate ratios clearly overlap, di�erences

between these rate ratios might be wholly due to
the combined e�ect of the three sources of systema-

tic error that are evaluated in Table 8. If they do
not overlap, or only marginally, there is strong evi-

dence that mortality di�erences are larger in one
country than in the other country.

For men 30±44 years, there is strong evidence
that mortality di�erences in Finland and Sweden

are larger than in England and Wales and Italy.
For men 45±59, and in some cases for men 60±64

years, there is strong evidence that mortality di�er-
ences in France are larger than in both Sweden,

Norway, Denmark, England and Wales,
Switzerland and Italy. For men 60±64 years, there

is strong evidence that mortality di�erences in
England and Wales are larger than in Denmark.

Table 8. The potential size of bias related to three sources of systematic error, expressed as the possible over- or underestimation of man-
ual vs non-manual mortality rate ratios

Country Potential size of speci®c biases (in %)
Sum for 45±
59 years

approximation to
EGP scheme

``unlinked'' study
design exclusion of men with occupation unknowna

30±44 45±59 60±64

Finland 5 0 5 7 9 12
Sweden 0 0 7 6 b 6
Norway 5 0 6 6 6 11
Denmark 10 0 4 4 4 14
England/Wales 0 0 3 2 2 2
Ireland 10 20 5 3 b 33
France 0 0 b 2 3 2
Switzerland 5 15c 1 1 b 21
Italy 10 0 8 12 b 22
Spain 10 20 b 8 b 38
Portugal 10 20 5 5 b 35

aEstimated as one half of the adjustment factor for the manual vs non-manual rate ratio. The adjustment factors for men 45±59 years are
given in Appendix A. Quotients are rounded o� upwards.

bNo rate ratio estimates are made for these age groups.
cA special evaluation of the Swiss data (see text) showed that the potential error in these data is likely to be 15% or less, and in upwards

direction.

Table 9. Margin of uncertainty around manual vs non-manual mortality rate ratios. Men, 30±44, 45±59 and 60±64 years at death

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

rate ratioa margin uncertb rate ratioa margin uncertb rate ratioa margin uncertb

Finland 1.76 (1.58±1.94) 1.53 (1.34±1.70) 1.32 (1.20±1.44)
Sweden 1.66 (1.54±1.78) 1.41 (1.33±1.49) c

Norway 1.65 (1.47±1.83) 1.34 (1.19±1.49) 1.28 (1.20±1.36)
Denmark 1.53 (1.32±1.74) 1.33 (1.14±1.52) 1.21 (1.16±1.26)
England/Wales 1.46 (1.42±1.50) 1.44 (1.41±1.47) 1.33 (1.30±1.36)
Ireland 1.43 (0.93±1.93) 1.38 (0.92±1.84) c

France c 1.71 (1.68±1.74) 1.50 (1.46±1.55)
Switzerland 1.45 (1.36±1.75) 1.35 (1.27±1.63) c

Italy 1.35 (1.11±1.59) 1.35 (1.05±1.65) c

Spain c 1.37 (0.85±1.89) c

Portugal 1.50 (0.98±2.03) 1.36 (0.88±1.84) c

aThe rate ratio estimates given in Tables 3±5.
bMargin of uncertainty. Calculated as the rate ratio plus/minus the potential size of error. This size of error is calculated as the rate ratio

estimate times the sum value given in the last column of Table 8 (and divided by 100). The sum value given there refers to 45±59
years; the values for 30±44 and 60±64 can be slightly di�erent.

cNo rate ratio estimates are made for these age groups.
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In some of these cases, however, 95% con®dence
intervals overlap, implying that the di�erences

between rate ratios can be attributed to random
error instead of systematic error. This applies es-
pecially to the comparisons involving England and

Wales, including those with Finland and Sweden
(30±44 years), Denmark (60±64 years) and France
(60±64 years, but not 45±59 years).

There remain a few cross-national di�erences that
cannot be explained by random error or systematic
error, especially those related to France (45±64

years). Most of these cross-national di�erences
could in principle be explained by a combined e�ect
of both random and systematic error. This would
only occur, however, if both types work in the same

direction. In addition, it was noted that the poten-
tial e�ect of systematic error is probably exagger-
ated. Therefore, the evidence for larger mortality

di�erences in France can be considered to be
strong.

DISCUSSION

The objective of this paper was to compare

European countries with respect to mortality di�er-
ences by occupational class, paying particular atten-
tion to potential data problems. In comparison to

previous studies, more countries were included,
more recent data were used, and more e�orts were
made to increase the reliability and comparability

of the available data.

Summary of results

In all countries, men in manual classes were
found to have higher mortality rates than men in
(upper) non-manual classes. This was found for
men 30±44 and 45±59 years and also for men 60±

64 years where data were available. The death rates
of the class of farmers and farm labourers were
generally lower than the national average.

For men 45±59 years, the mortality rate ratio
comparing manual classes to non-manual classes
was about equally large for four Nordic countries,

England and Wales, Ireland, Switzerland, Italy,
Spain and Portugal. Relatively large ratios were
only observed for France. The same applied to men
60±64 years (data for only 5 countries, including

France). For men 30±44 years, there was weak evi-
dence for mortality di�erences to be larger in
Finland, Sweden and Norway, and smaller in Italy

(no data for France and Spain).
A summary measure that took into account the

population distribution over occupational classes

showed the smallest values for Switzerland, Italy
and Spain. When mortality di�erences were
expressed in absolute terms, thereby taking into

account national mortality levels, Finland and
Ireland were found to have a more unfavourable
position. For each summary measure, however,
France leads the international league table.

The rate ratios estimates were evaluated against
three problems with the reliability and international

comparability of the available data. This evaluation
supported the observation made by previous
authors, that data problems have the potential to

substantially bias the comparison between
countries. This applied especially to comparisons
involving Spain, Portugal and Ireland. We cannot

exclude the possibility that mortality di�erences in
these countries are as large as in France. On the
other hand, the available data provided strong evi-

dence that other countries have smaller mortality
di�erences than in France.

Re-evaluation of data problems

When evaluating the three major data problems,
we have probably exaggerated their potential e�ect

on the observed size of mortality di�erences. This
conservative approach was motivated by the fact
that there are a few other data problems that could

not be evaluated quantitatively but that could have
caused additional bias. In this section, we discuss
these other data problems.
The ®rst problem relates to the study period.

Whereas data for most countries refer to ca. 1985
(1980 to 1989), the data for Ireland, Switzerland,
Italy, Spain and Portugal refer to ca. 1981 (1980 to

1982). This 4-year di�erence would bias the com-
parison between countries if mortality di�erences
strongly change over time. Increases in mortality

di�erences during the 1980s have been observed for
countries in both the northern and southern part of
Western Europe (see Table 12 of Appendix A)

(Dahl and Kjaersgaard, 1993a; Valkonen, 1993b;
Harding, 1995; Lang and DucimetieÁ re, 1995;
Regidor et al., 1995; VaÊ geroÈ and Lundberg, 1995).
As a result, slightly larger mortality di�erences

would probably have been observed for Ireland,
Switzerland, Italy, Spain and/or Portugal when data
would have been available for the entire 1980s. It is

unlikely, however, that mortality di�erences
increase dramatically within a period of 4 years.
Trend estimates for France and Italy that are pre-

sented in Table 12 suggest that manual vs non-
manual rate ratios may have increased by about
0.10 units in 5 years. This increase is not negligible,
but taking into account this increase would not

alter the international position of these countries.
The second problem relates to confounding.

Socio-demographic characteristics such as national-

ity, region of birth and place of residence can act as
confounders of the association between occu-
pational class and mortality. These variables have

not been controlled for in the inequality estimates
presented in this paper. One might question whether
this would have substantially changed these inequal-

ity estimates. Inequality estimates for Finland have
been found to be fairly insensitive to confounding
by several socio-demographic characteristics
(Valkonen and Martelin, 1988), but this type of
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evaluation has not been made for other European
countries. In France, the magnitude of mortality

di�erences strongly varies by region of residence
with larger mortality di�erences in the north
(Vallin, 1995), but uncertain is to what extent con-

trol for region would change estimates of class
di�erences in mortality in France. In Italy, con-
founding by region of birth reduces the observed

socio-economic mortality di�erences to a small
extent. Preliminary calculations, for which we used
data from the Turin study (Costa and Faggiano,

1995), showed that control for region of birth
increases manual vs non-manual rate ratios by 0.04
points only. Socio-economic mortality di�erences in
Sweden might to some extent be explained by the

low class position and relative high mortality of
Finnish immigrants.
The third problem is that foreigners are excluded

from the data for Switzerland 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 included in an appropriate
way. Simply adding this population to the data

would probably result in smaller inequality esti-
mates, because foreigners in these countries usually
have manual occupations but do not have high
mortality rates (Brahmi, 1980). However, simply

adding foreigners to the study population might
introduce confounding by, for example, ethnic-cul-
tural factors or health selection during international

migration. If attempts would be made to control
for this confounding, the adjusted inequality esti-
mates might become either smaller or larger than

the original estimates. Unfortunately, there are no
Swiss or French data that can be used to make
proper estimates of the size of mortality di�erences
in the total population instead of the native popu-

lation.

Evaluation of the manual vs non-manual distinction

In order to achieve as much comparability as
possible, this paper relied heavily on the robust dis-

tinction between manual and non-manual classes.
This raises the question whether similar results
would have been obtained with other, theoretically
perhaps more satisfactory, class distinctions.

One point of concern is that manual and non-
manual classes overlap considerably in terms of
socio-economic status. Whereas there is a clear

manual vs non-manual divide in terms of social
mobility patterns, the distinction is much more
blurred in terms of job prestige (Treiman, 1977),

educational levels and, especially, income levels
(Ganzeboom et al., 1989; Erikson and Goldthorpe,
1992a). An occupational class that strongly contrib-

utes to this overlap are lower non-manual workers,
who, according to the principles underlying the
EGP scheme (Erikson and Goldthorpe, 1992a),
have about the same labour market position as

skilled manual workers. For this reason, several

countries were also compared on the basis of sum-
mary indices from which this class was excluded
(see Table 6). This exclusion resulted in larger mor-

tality di�erences between manual and (upper) non-
manual classes. More important to the present
paper is that the relative positions of countries did

not change.
A related point of concern relates to the large

heterogeneity of the manual class and non-manual
class. This problem is inherent to any socio-econ-
omic indicator if this indicator is used to subdivide

the population into a few broad groups. More hom-
ogeneity would be obtained by further divisions
within both manual and non-manual classes. For

most countries included in this study, we acquired
data on mortality di�erences at the level of a 7-

class version of the EGP scheme (Kunst et al.,
1996). Cross-national comparisons at this level
could only be made, however, between France,

Sweden and England and Wales (Kunst et al., 1996;
Kunst, 1997). The results of these comparisons
strongly agreed with those presented here, with

mortality di�erences being two times as large in
France as in Sweden and England and Wales. At

the present state of knowledge, it is uncertain
whether the relative position of other countries
would also remain the same if more occupational

classes were distinguished.
A more fundamental concern relates to the cross-

national comparability of the manual vs non-man-

ual distinction or any other social class scheme. Do
the distinguished classes mean the same thing in

each country? This issue is subject to a discussion
that cannot easily be resolved. We applied to this
study the EGP scheme since many sociologists have

judged it to be applicable to cross-national com-
parisons in di�erent ®elds of social science. This
scheme captures a crucial feature of occupational

class: the position of men on the labour market
determines their command over a wide range of
resources, including resources that are needed to

obtain a high labour market position (e.g. edu-
cation) and the rewards that accrue to those who

have attained this position (e.g. income). Countries
have in common this basic property of occupational
class being a link between diverse kinds of resources

and rewards (Ganzeboom et al., 1992).
The cross-national comparability of the manual

vs non-manual distinction may appear to be more
problematic when judged against the strength of as-
sociation between occupational class and speci®c

resources. Suppose, for example, that occupational
class is strongly linked to educational level in
country A and to income level in country B. In that

case, no scheme would be able to satisfy the
requirement that the resulting occupational classes
are identical in A and B in terms of the predictive

power for both educational level and income level.
Note, however, that it would be highly interesting
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in this case to assess whether mortality di�erences
according to occupational class are larger in

country A (where class is more strongly related to
education) or in country B (where class is more
strongly related to income). One approach in such

cases is, ®rst, to describe socio-economic di�erences
in the di�erent countries by applying one standard
social class scheme and, next, to assess whether

cross-national variations in class di�erences in mor-
tality can be related to cross-national variations in
class di�erences in income, education or other rel-

evant resources. This paper must be regarded as the
®rst step in this approach.

Generalisability of the results

The use of occupational class to measure socio-

economic di�erences in mortality raises the question
whether the same results would be observed with
other socio-economic indicators. Comparisons
between countries with respect to mortality by

income, housing tenure or other indicators of ma-
terial deprivation is one alternative, but these com-
parisons are not possible due to problems with the

availability and comparability of the necessary data.
Instead, data on mortality by educational level in
the 1980s were available for ®ve countries: Finland,

Norway, Denmark, France and Italy. Some results
are presented in column 1 of Table 12 of
Appendix A. These results and more detailed results

presented elsewhere (Kunst et al., 1996; Kunst,
1997), show that the relative position of countries
was virtually the same for education as for occu-
pational class. There is, however, one important

exception. Whereas class di�erences in mortality
among men 30±44 years in Italy were relatively
small, di�erences by educational level were found to

be as large as in France.
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 can be justi®ed with
reference to the dramatic nature of premature

deaths, and the fact that mortality di�erences tend

to be much larger below the age of 60 years than at
older ages (Fox et al., 1985; Lynge et al., 1989;

Olausson, 1991; Martelin, 1994). Nonetheless,
deaths below 60 years represent only a small 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.
For women, mortality di�erences by occupational

class were di�cult to assess due to problems with
the classi®cation of housewives and other women
not gainfully employed (Kunst et al., 1996). It is

much easier to classify women according to their
educational level. For the ®ve countries mentioned
above, we observed that mortality di�erences by
educational level among women have approximately

the same pattern as for men (Kunst et al., 1996).

Comparison to results of previous studies

Studies on mortality di�erences by occupational
class in the 1970s observed larger cross-national

variations than we observed for the 1980s (VaÊ geroÈ
and Lundberg, 1989; Leclerc et al., 1990; Minder,
1991; Wagsta� et al., 1991; Leon et al., 1992; Kunst

and Mackenbach, 1994b). The general impression
of these studies was that mortality di�erences by
occupational class were much smaller in Denmark,

Sweden, and Norway than in Finland and France,
with England and Wales inbetween.
The situation in the 1970s is reassessed in

Table 10. Table 10 is based on unpublished data
that were available to a previous study (Kunst and
Mackenbach, 1994b). We reanalyzed these data
according to the methods used in the present paper.

The ®rst column reproduces the results for the
1970s as they were reported before. For men 45±
69 years, manual vs non-manual rate ratios were

very small in Norway, Denmark and Sweden, fol-
lowed by England and Wales, then by Finland, and
then by France.

A main problem with these estimates is that econ-
omically inactive men are excluded from the esti-
mates for Norway, Denmark, Sweden and France,

and to a lesser extent from the estimates for

Table 10. Mortality rate ratio comparing manual classes to nonmanual classes, longitudinal results for the 1970's compared to results for
the 1980's. Men, 45±59 or 45±69 years at deatha

Country Observed RR (95% CI)b Adjusted RR

1970's, 45±69 years 1970's, 45±59 years 1970'sc, 45±59 years 1980'sd, 45±59 years

Norway 1.05 (1.04±1.07) 1.12 (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/Wales 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

aMost 1970's cohorts were aged 40±54 (40±64) years at the baseline year and followed for 10 years (ca. 1971±1980). The French 1970's
cohort was 40±59 (40±64) years at baseline and followed for 5 years (1976±1980).

bCalculated as in Table 4. Self-employed men (excluding farmers) are included with non-manual classes in most countries except England
and Wales. Source: Kunst and Mackenbach (1994b), unpublished data.

cAdjusted with the formula given in Appendix A, using as input information on the population share and relative mortality of men with
occupation unknown in the 1970's.

dTaken from Table 4.
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England and Wales. As a ®rst step to avoid this
problem, rate ratios were calculated for men 45±

59 years only, thereby excluding men 60±69 years,
most of whom were retired. As shown in column 2,
all rate ratios increase, but the increase is strongest

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 adjustment 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 (summarized in column 4).
This comparison suggests that the rate ratios have
increased in each country, as has been observed in

national trend studies. It is important to the present
study to note that the relative positions of these
countries have remained approximately the same.

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 economically inactive men, and in part
due to di�erent selections of age groups. A high
degree of correspondence is observed when restrict-

ing the analysis to men 45±59 years. This consist-
ency over time lends further credibility to the
patterns observed in the present study with rela-
tively large socio-economic di�erences in mortality

in Finland and, especially, France.

Explanations

The results are surprising because they do not
support the expectation that mortality di�erences

are consistently smaller in Nordic countries as com-
pared to countries like England and Wales, Ireland
and Mediterranean countries. It was expected that
smaller mortality di�erences would have resulted

from the egalitarian socio-economic policies that
have been pursued since the 1930s in Sweden and,
with some delay, in the other Nordic countries.

These results agree with the observation made by
strati®cation sociologists, that occupational class
membership persists as a major determinant of the

life styles and living conditions of citizens of indus-
trialised countries (Goldthorpe and Marshall, 1992;
Warde, 1994). This persistence was stressed by
Erikson and Goldthorpe (1992a), who observed

that patterns of intergenerational mobility between
occupational classes were highly stable over time
and across industrialised countries. For example,

Sweden was found to have only slightly higher rates
of social mobility than England and France. In
view of this persistence of occupational class as a

determinant of one's chances in life, it is no surprise
to ®nd for each European country that occu-
pational class remains an important determinant of

one's chances of premature death as well.
This common theme can nonetheless have major

variations. The present study provided strong evi-
dence for at least one case of cross-national vari-

ation. Mortality di�erences in France were shown

to be about two times as large as in England and
Wales. This ®nding contrasts with the evidence of
recent studies that these two countries are highly

similar with respect to the size of income inequal-
ities in the early 1980s (Atkinson et al., 1995) and
with respect to social mobility patterns until the

1970s (Erikson and Goldthorpe, 1992a). This
suggests that additional factors should be invoked

when explaining the large mortality di�erences in
France. Causes of death related to alcohol abuse
have been found to contribute much to the mor-

tality 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 unique socio-cultural factors
(e.g. related to traditions and social values attached
to wine consumption) have strengthened the links

between health and disadvantage in French society.
A comparison that has already been given atten-

tion in the Black Report is that between Sweden
and England and Wales (Townsend et al., 1988).
Previous studies concluded that mortality di�er-

ences by occupational class were smaller in Sweden
than in England and Wales (VaÊ geroÈ and Lundberg,

1989; Minder, 1991; Kunst and Mackenbach,
1994b). However, this conclusion needs more
nuance. There is evidence from the present study

that the position of Nordic countries vs England
and Wales varies by age, with mortality di�erences
in Nordic countries being relatively small at ages

60±64 years, and relatively large at ages 30±44 years
(Tables 6 and 9). This pattern does not contest the
possibility that egalitarian socio-economic policies

are associated with smaller di�erences in mortality.
Is seems, however, that any positive e�ect of egali-

tarian policies is overshadowed in these countries
by speci®c factors that operate at younger ages or
among younger birth cohorts. There might be a re-

lationship with external causes of death (accidents
and violence), for which mortality rates among men
30±44 years are higher in most Nordic countries

than in England and Wales (WHO, 1985). Perhaps
the age-dependence is in part cohort-speci®c and a

re¯ection of class di�erences in childhood living
conditions in the 1940s or later.
The position of Sweden as compared to England

and Wales is more favourable when class di�erences
are expressed in absolute terms (Table 7). One
might question whether small absolute di�erences

can be considered a merit of the egalitarian socio-
economic and other policies that have been pursued

in Sweden for several decades. These policies would
reduce class di�erences in mortality in absolute
terms rather than relative terms, if they bring ben-

e®t to high as well as low occupational classes. This
would imply that the main e�ect of egalitarian
socio-economic and other policies would be to

reduce national mortality levels. There is some but
controversial evidence for an e�ect on national or
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sub-national life expectancies (Kaplan et al., 1996;
Wilkinson, 1996; Judge et al., 1997; Regidor et al.,

1997). Nonetheless, it is surprising that, in relative
terms, lower occupational classes do not seem to
have bene®tted more than higher classes.

In conclusion, available data on the magnitude of
class di�erences in all-cause mortality cannot pro-
vide support to the suggestion of previous studies

that these class di�erences 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 di�er-
ences in mortality. The situation in France illus-
trates that there are other determinants as well,

some of which may have concealed a bene®cial
e�ect of egalitarian policies.

Implications

Cross-national comparisons are motivated in part

by the search for countries where health inequalities
are substantially smaller than elsewhere. From this
study, however, there appears to be no western
European country where socio-economic di�erences

in mortality can be considered to be small from an
international perspective. There is an analogue with
the ®ndings from several trend studies that mor-

tality di�erences are not small from a historical per-
spective either (see Table 12 of Appendix A) (Dahl
and Kjaersgaard, 1993a; Valkonen, 1993b; Harding,

1995; Lang and DucimetieÁ re, 1995; Regidor et al.,
1995; VaÊ geroÈ and Lundberg, 1995). Thus, compari-
sons both over time and across countries underline

the persistent nature of socio-economic di�erences
in premature mortality. This observation raises the
question why socio-economic factors are able to
exert their strong in¯uence on premature mortality,

despite major time-place variations in contributing
causes of death and associated risk factors, as well
as in the wider social, economic and cultural con-

texts. This question has been raised by several
authors (House et al., 1992; Evans et al., 1994;
Charlton and White, 1995; Link and Phelan, 1995;

VaÊ geroÈ and Illsley, 1995; Wilkinson, 1996; Kunst,
1997). It appears that a better understanding of the
persistent nature of health inequalities is needed
before we can appraise the role of speci®c factors in

generating these inequalities, as well as the potential
e�ect of interventions that are directed at these fac-
tors speci®cally.

Even though socio-economic di�erences in mor-
tality are a common theme in all western European
countries, it is a theme with variations. The vari-

ations demonstrated in this study were highly
unpredictable. Probably no one would have
expected that relatively large mortality di�erences

would be observed in France and Finland rather
than other countries. Similarly, there were no
reasons to expect that the main di�erence between
Sweden and England and Wales relates to the age-

dependence rather than the magnitude of socio-
economic di�erences in mortality. These unexpected

observations show that we still poorly understand
how the association between socio-economic factors
and premature mortality is modi®ed by the respect-

ive national contexts. Cultural as well as socio-
economic conditions appear to play a role, and
many of these conditions seemed to have largely

escaped the attention of the health inequalities
debate (Kunst, 1997). Further exploration of the
role of the wider national context is not a purely

academic exercise. It is essential to predict the
future course of health inequalities, and perhaps to
identify new ways to change their unfavourable
course over the past decades.

The potential role of socio-economic policies
appears as yet to be uncertain. Our study could not
provide empirical support to the expectation that

egalitarian socio-economic policies can contribute
to reducing socio-economic inequalities in health.
This observation needs not bring into doubt the

fact that socio-economic policies can make a contri-
bution. The questions to be addressed in future
research are, instead, whether these e�ects can be

expected to be substantial and which of the several
alternative social and economic policies are most
e�ective in addressing the health of disadvantaged
population groups. The wide variety in socio-econ-

omic policies in di�erent European countries
(Esping Andersen, 1990) provide several ``natural
experiments'' that might be explored in more

focused studies. A major challenge to these studies
is to take into account the several other factors that
may act as confounders or e�ect modi®ers in the as-

sociation between socio-economic policies and
socio-economic inequalities in health. This task is
by no means simple. There are possible approaches,
however, to face this task. It may be particularly

informative to study secular trends in health
inequalities both countries with drastic changes in
socio-economic policies and in countries with more

stable development. In addition, future studies may
include income or other socio-economic indicators
that are perhaps more sensitive to egalitarian socio-

economic policies (Kunst et al., 1996; van
Doorslaer et al., 1997) and analyze key causes of
death and their associated risk factors (Cavelaars et

al., 1997; Kunst et al., 1998).
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APPENDIX A

A Rule For Adjusting Estimates Of The Magnitude Of
Mortality Di�erences By Occupational Class For The
E�ect Of Excluding Economically Inactive Persons

In many studies, the last occupation of economically inac-
tive men is unknown and these men therefore have to be
excluded from the calculation of mortality rates by occu-
pational class. Since economically inactive men have
higher-than-average mortality rates, their exclusion results
in an underestimation of mortality rates of working popu-

A. Kunst et al.1474



lations (the ``healthy worker e�ect'', Goldblatt et al.,
1991). Since, in addition, economically inactive men orig-
inate predominantly from lower working classes, their
exclusion is likely to result in an underestimation of mor-
tality di�erences by occupational class. This appendix pre-
sents a rule 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 its performance.
This document is summarized in this appendix.

The observed mortality rates (rateclass x
active members) need to be

increased by a speci®c factor in order to approach the
mortality rates that would have been observed when inac-
tive men were included in the analysis (rateclass x

all members).
This adjustment factor equals to:

rateallx =rate
active
x � ��P active

x *rateactivex �

� �P inactive
x *rateinactivex ��=rateactivex �A1�

where Px
active and Px

inactive represent the proportion of all
person-years lived in class x that is lived by those who are,
respectively, economically active and economically inac-
tive. Dividing numerator and denominator by ratex

active

and substituting Px
active by (1ÿPx

inactive) yields:

� 1� P inactive
x *�RRinactive=active

x ÿ 1� �A2�
where RRx

inactive/active represents the following mortality
rate ratio: ratex

inactive/ratex
active.

Thus, an adjustment factor can be calculated if estimates
are available for the values of two parameters: Px

inactive the
share of economically inactive men in all person-years
lived in class x; and RRx

inactive/active the mortality rate ratio
comparing inactive men of class x to active men of class x.

These class-speci®c values are not available in most mor-
tality data sets, but could be approximated with reference
to the known values for the total population. Two
assumptions have to be made.

First, we assumed that Px
inactive=constantx*Pall classes

inactive . This
assumption states that the proportion of men in occu-
pational class x that are economically inactive is equal to
some constant times the national average. Approximate
estimates of these constants could be derived from survey
data that were available from each country (Kunst and
Groenhof, 1996a). For most countries, the value for man-
ual classes was close to 1.40, with a standard deviation of
about 0.10 units. The average values for non-manual and
agricultural classes 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.

Second, we assumed that RRx
inactive/active=RRall classes

inactive/active.
This assumption states that there is no interaction between
occupational class and activity status in their relationship
to mortality. Data on the magnitude of this interaction
were available from published studies from England and
Wales, Norway and Finland (Goldblatt, 1989; Valkonen
et al., 1990; Dahl and Kjaersgaard, 1993b). In each study,
RRinactive/active values 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 I and II, class IIIN, class IIIM and class IV
and V. Approximately constant RR values were also
observed in our own data on Finland, Norway, France
and Italy when educational levels instead of occupational
classes were compared.

With these two assumptions, Equation (A2) can be used
to estimate the extent to which the observed mortality
rates for a speci®c economically active population should
be adjusted in order to obtain an estimate of their ``true''

mortality rate. The adjustment factors were equal to:

1� P inactive
all *�RRinactive=active

all ÿ 1�
for all economically active persons �A3a�

1� 1:4*P inactive
all *�RRinactive=active

all ÿ 1�
for manual classes �A3b�

1� 0:7*P inactive
all *�RRinactive=active

all ÿ 1�
for non-manual classes �A3c�

1� 0:8*P inactive
all *�RRinactive=active

all ÿ 1�
for agricultural classes �A3d�

with Pall
inactive the share of the economically inactive popu-

lation in the number of person-years lived in the total
population, and RRall

inactive/active the inactive/active mor-
tality rate ratio observed for the total population. For the
Nordic countries, the value 1.4 in Equation (A3b) is
replaced by 1.25, and 0.7 in Equation (A3c) is replaced by
0.75. Dividing the adjustment factor for a speci®c occu-
pational class (Equations (A3b)±(A3d)) by the adjustment
for all active men, Equation (A3a), yields the adjustment
factor for the SMR of that occupational class. Dividing
the adjustment factor for manual classes, Equation (A3b),
by the adjustment factor for non-manual classes,
Equation (A3c), yields the adjustment factor for the man-
ual vs non-manual mortality rate ratio.

Table 11 presents the adjustment factors that were calcu-
lated for men 45±59 years in the 11 mortality studies.
Adjustment factors are small for England and Wales,
France and Switzerland. In these countries, information
on occupational class is lacking for only a minor part of
the study population thanks to, among other factors, the
use of information on previously held occupations. The
adjustment factor for Italy is relatively high because of the
high mortality rates of inactive men. These high rates are
related to the short follow-up period of the Italian longi-
tudinal study [during which the high mortality rates of in-
itially inactive men do not yet wear o� (Goldblatt et al.,
1991)].

In several tests, we evaluated the performance of adjust-
ment factors that are calculated by means of
Equations (A3a)±(A3d) (Kunst and Groenhof, 1996a).
Table 12 summarizes the results of some of these tests.
For studies from 4 countries, estimates are presented of
the size of mortality di�erences by educational level and
by occupational class. In each study, the measure of edu-
cational level (elementary and lower secondary vs higher)
and occupational status (manual vs non-manual) are
strongly correlated. Therefore, a high correspondence in
their rate ratios, and their trends over time, might be
expected.

Column 1 shows the size of mortality di�erences by edu-
cational level as observed for the total population. The
moderate increase in rate ratios over time is in agreement
with the results of Finnish and French studies on trends in
mortality di�erences during the 1980's (Valkonen, 1993b;
Lang and DucimetieÁ re, 1995). Exclusion of inactive men
(column 2) substantially reduces the rate ratios. This re-
duction is largest during the ®rst 5 years of follow-up,
thereby creating the impression that mortality di�erences
have dramatically increased during the study period.
Application of adjustment factors (column 3) consistently
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
di�erences by occupational class, with exclusion of econ-
omically inactive men. The rate ratios are as low as the
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those given in column 2 for education (active men
only), with again an increase over time that is unlikely
strong. Application of the adjustment 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.

This test, together with other tests we made, strongly
suggested that by applying the correction rule, observed
inequality estimates (made while excluding a part of econ-
omically inactive men) are brought closer to the real
inequalities estimates (made while including all men). The
residual bias is likely to be small.

Table 12. The e�ect of excluding economically inactive men on low vs high mortality rate ratios, and the accuracy of the adjustment pro-
cedure. Four longitudinal studies with 2 follow-up periods (ca. 1981±1985 and 1986±1990) or 3 periods (1976±1980, 1981±1985 and

1986±1990). Men 50±59 years at the start of each subperiod

Country
Follow-up period

(years) Low vs high education Manual vs non-manual

all men
excluding inactive

men idem, adjusteda
excluding inactive

men idem, adjustedb

Finland 0±4 1.42 1.21 1.47 1.18 1.41
5±9 1.52 1.34 1.53 1.39 1.56

Norway 0±4 1.31 1.15 1.32 1.13 1.28
5±9 1.37 1.27 1.39 1.23 1.33

France 0±4 1.51 1.29 1.42 1.32 1.49
5±9 1.54 1.48 1.55 1.42 1.51
10±14 1.75 1.72 1.78 1.64 1.71

Italy (Turin) 0±4 1.21 1.02 1.16 0.98 1.16
5±8 1.33 1.24 1.32 1.18 1.28

aBy adjustment, Equations (3a)±(d) with Pall
inactive and RRall

inactive/active measured for each subperiod separately. As constants are assumed
1.2 and 0.6 for low and high education, respectively. These constants are assumed on the basis of the observation that, in each of the
4 studies, the proportion of inactive men is 2 times as large in lower than in higher educational groups.

bBy adjustment, Equations (3b)±(c) with Pall
inactive and RRall

inactive/active measured for each follow±up period separately.

Table 11. Factors for adjusting class-speci®c standardised mortality ratios (SMRs) and manual vs non-manual rate ratios for the exclu-
sion of (part of) the economically inactive men. Men 45±59 years at death, 11 European countries

Country
Follow-up period

(years) Input parameters Adjustment factora

% of person-years
at risk lived by
excluded men

mortality RR of
excluded inactive
men vs other men SMR non-manual SMR manual rate ratiob

Finland 0±9 14.2 3.15 ÿ5.9 5.9 12.4
Sweden 0±6 12.3 3.31 ÿ5.5 5.5 11.7
Norway 0±9 18.6 2.27 ÿ4.8 4.8 10.0
Denmark 0±9 6.6 3.45 ÿ3.5 3.5 7.2
England/Wales 0±8 5.6 1.78 ÿ1.2 1.7 3.0
Ireland b 7.2 1.96 ÿ1.9 2.6 4.6
France 5±14 2.6 3.23 ÿ1.6 2.2 3.9
Switzerland b 5.1 1.33 ÿ0.5 0.7 1.2
Italy 0±0.5 10.6 4.86 ÿ8.7 11.6 22.3
Spain b 13.2 3.05 ÿ6.4 8.5 15.9
Portugal b 17.3 1.78 ÿ3.6 4.8 8.7

aRepresents the % by which the class-speci®c SMRs and the RR should be decreased (ÿ) or increased (+) in order to approach the
SMRs and RR that would have been observed when all inactive men would have been included.

bCross-sectional study.
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