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~]e considerable improvements in life expectancy in 
the early post-war period in Europe led to an opti- 
mistic view on future socio-economic and occupational 
differentials in mortality; the hypothesis was put 
forward that "as the overall death rate of a popula- 
tion is lowered, class differentials may similarly 

decline". 

In the 1970s the interest in socio-economic and oc- 
cupational differentials in mortality was revived. 
There were several reasons behind this concern, the 
first being the observation in some developed coun- 
tries in the 1960s of a stagnation or even an increase 
in male mortality. In Europe these adverse trends 
were most pronounced in low mortality countries as the 
Netherlands, Norway and Denmark. These unfavourable 
changes occurred simultaneously with an expansion in 
health care expenditures and led to concepts as "the 
diminishing return from health investments" and "the 
medical nemesis". The second reason was the general 
threat of ecological catastrophes caused by side- 
effects of technological innovations, especially from 
new synthetic chemicals and the use of nuclear power. 
The third reason was the improved technical possibili- 
ties for studies of mortality differentials related to 
specific population characteristics. In Europe the 
statistical tools were especially improved in the 
Scandinavian countries where personal identification 

numbers were introduced in the 1960s. 

METHODS USED IN EUROPEAN STUDIES OF SOCIO-ECONOMIC 
AND OCCUPATIONAL DIFFERENTIALS IN MORTALITY 

A precondition for studies on socio-economic differen- 
tials in mortality is the availability of comparable 
data on social characteristics of decreased persons 
(the numerator) and of the population at risk (the 
denominator). The way in which this comparability may 
be obtained is depend on the local, vital registra- 
tion system. Without comparability estimated data for 

the denominator may be used. In Europe data on socio- 
economic and occupational differentials in mortality 
are available now from the UK, France, and the Scandi- 
navian countries. Below a short description is given 

of the methods used in these countries. 

[~nited Kingdom 
The study of occupational mortality was commenced in 
England & Wales already in 1851. with decennial in- 
tervals these studies have been continued up to the 
present time based on the same methodology. The 
population's distribution in sex, age and occupation 
as known from the decennial censuses is used as 
denominator in these studies; and the distribution by 
sex, age and occupation of deaths occurring in a 3 
or 5-year period around the censuses is taken from the 

death certificates and used as nu~nerator. Both on the 
census forms and on the death certificates the defini- 
tion of occupation refer to last full time occupation. 

However, discrepancies are revealed when individual 
death certificates are linked to individual census 
records, e,g. more men are recorded as miners and 
farmers on the death certificates than on the census 

forms. 

For one hundred years the decennial supplement on 

occupational mortality for England & Wales was the most 
important data source for documentation of social in- 
equalities in Europe. Due to the possible inconsisten- 

cy between numerator and denominator there has been, 
however, a certain reluctance in accepting mortality 
excesses registered for specific occupational groups 
in these studies. Occupational risks have been iden- 
tified mainly by alert clinicians. 

Recently, the decennial studies have been supplemented 
with a longitudinal study of a sample of the 1971- 
census populanion. Deaths and, as far as possible, 
emigrations are traced through the manual population 
register (National Health Service Central Register). 

France 
The UK model for the study of occupational differentials 
in mortality did not become part of the routine sta- 
tistics in continental Europe before World War If. 
But in France a study following this approach took 
place in the 1950s~ and experiences from this study 
led to the initiation of a follow-up study based on a 
sample of 500,000 men from the 1954-census. In the 
follow-up procedure deaths were traced through the 
manual population register (Repertoire national iden- 
tification des personnes). Emigrations were not re- 
gistered. The follow-up procedure gave access to 
information on vital status only, whereas linkage with 
death certificates containing information on cause of 
death was prohibited for confidentiality reasons. 

Norway, Sweden, Finland and Denmark 
The methods used in the Scandinavian countries are des- 
cribed together as they are essentially equal. The 
key-point is computerized census and death certificate 
data with personal identification numbers. In Denmark 
the Central Population Register was set up in 1968, and 
in the register information is kept on all persons 
living in the country since 1968. A Danish study of 
occupational mortality included the complete 1970- 
census population, and deaths and emigrations occurring 
within the following five years were identified through 
a linkage of individual records from the 1970-census 
with individual records in the Central Population 
Register in 1977. For deceased persons cause of death 
was found by linkage with yearly death certificate 
tapes. The occupation registered in Scandinavian 
censuses refer to employment on the census date, which 
implies a certain limitation for the interpretation of 
recorded mortality differentials. In order to overcome 
this bias a linkage of individual records from the 1960 
and 1970-censuses has been carried out in Norway. The 
linked census data permit identification of persons 
remaining in the same occupation for at least a ten 

year period. 

SOCIO-ECONOMIC DIFFERENTIALS IN MORTALITY 

Data on socio-economic differentials in mortality and 
data on occupational differentials in mortality serve 
different purposes despite the fact that they are 
collected by use of the same methods, and often in the 

very same studies. 

Since 1921 the population in the UK-decennial supple- 
ments has been divided into five social classes: I. 
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Fiq. i : Mortality for males aged 15-64, by social class, England & Wales 
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Professional occupations, II. Intermediate occupations, 

!II N. Non-manual, skilled occupations, III M. Manual, 
skilled occupations, IV. Partly skilled occupations, 

and V. Unskilled occupations. The decennial supple- 
ments have shown a persistent social gradient in over- 

all mortality, as illustrated in fi~. I. Both before 
and after World War II the SMR, standardized mortality 
ratio, for men in social class I has been below that of 
any other class, and the SMR for men in social class V 
has been above that of any other class. The differen- 
ces are most pronounced in younger ages. In 1970-72 
the death rate for men at age 25-29 in social class V 

was more than 3 times the death rate for men at the 
same age in social class I, whereas the size of the 

difference at age 60-64 was only 1.5. 

As described in the section above there are methodo- 

logical differences between the European studies, e.g. 

in a linked versus an unlinked approach, in duration 
of follow-up periods, in social classifications, and 
in choice of standard populations. However, data on 
male mortality from both France and the Scandinavian 

countries confirm the British pattern of a social 

gradient in overall mortality; most pronounced in 
younger ages. Reanalysis of original data permit a 
more thorough comparison of mortality data across 

countries. Figs. 2a and 2b show mortality in the 

early 1970s for unskilled and semi-skilled men in 
England & Wales, Norway and Denmark compared with 

mortality for all economically active men and all men, 
respectively. In both diagrams male unskilled workers 

are shown to have an excess mortality in younger ages 

which diminish towards the average mortality for the 

Fi 9. 2A : Relative mortality distributed by 
age for male unskilled and semi- 
skilled workers in Denmark 1970-75~ 
end Norway 1970-73.(Economically 
active men at the time of the 1970- 
censuses,) 
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male population at the pensionable age. Part of the 

negative slope of the mortality graph by age is ex- 
plained by an excess mortality among male unskilled 
workers from accidents and violent deaths, ~&ich is 

only slightly affected by age. Half the numbex of 
deaths in the younger age groups are due to these 
causes, but only 5% of the deaths at age 60. However, 
deaths from natural causes show an excess mortality 
for unskilled workers in younger ages too, thus indi- 

cating unfavourable health conditions early in life. 
~e recorded reduction in the excess mortality for 
male unskilled workers in the older age groups seems 

in part to be an artefact due to the phenomenon that 
sick and disabled, unskilled workers leave the labour 
market on average earlier than similarly disadvantaged 

persons from other social classes. When early pen- 
Sioners are included in the analysis social class 
differentials in male mortality persist at pensionable 

age. The mortality differences at older ages are due 
mainly to accidents and violent deaths, cancer and 
respiratory diseases, whereas male unskilled workers 
at the age of 60 have a mortality from circulatory 
diseases approximately equal to the average for all 

men. In Northern Europe half the number of deaths 

among men at age 60 are due to circulatory diseases. 

Prevention of premature deaths and improvements in 

health must be kept in mind as purposes behind studies 
of socio-economic differentials in mortality. But low 
Social class is not a risk factor from a biological 

POint of view, and studies of socio-economic diffe- 
rentials in mortality therefore do not offer direct 

clues to preventive interventions. However, as long 
as a social gradient in mortality persists these 

Fi_~. 28 : Relative mortality distributed by 
age for male unskilled and semi- 
skilled workers in England & Wales 
1970-72, and Norway 1970-73. 
(Economically active men and early 
pensioners at the time of the 1970- 
censuses.) 
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studies are justified, because they document the need 
of further effort in order to eliminate inequalities 
in health. 'l~e Danish study of occupational mortality 
in 1970-75 showed that only half dle number of deaths 
among men in the economically active age groups would 
occur if the mortality for all men was reduced to 
the mortality level recorded in the study for farmers. 

OCCUPATIONAL DIFFERENTIALS IN MORTALITY 

As indicated in the section on methodology the pos- 
sible inconsistency between numerator and denominator 
has limited the emphasis that could be given to mor- 
tality excesses observed for specific occupational 
qrOUDS in the UK decennial supplements. Fur~lermore, 
as long as the decennial supplement was the only 
available information system om occupational mortality 
the possibility that an observed excess risk was gene- 
rated purely by chance could not be ruled out before 
data were available from in-depth epidemiologieal 

studies. 

The numerator-denominator problem is overcome in data 
f~lms based on individual record linkage, and the 
availability now of occupational mortality studies 
from several countries makes it possible to rule out 
excess risks generated by chance by comparison of 
results across countries. Given the better quality and 
the increased number of studies, data on occupational 
mortality may serve now as a valuable supplement to the 
clinical identification of occupational ~isks. Recent- 
ly, excess cancer risks in two occupational settings 
were indicated based on observations on occupational 
mortality and cancer incidence studies. 

A consistent excess risk of lung cancer among butchers 
was found in England & Wales (1970-72), Denmark (!970- 
75) and Sweden {1961-73). Butchers also had an excess 
risk from lung cancer in England & Wales around the 
1961 and 1951 censuses. Supportive evidence came from 
surveys in Hamburg and Baltimore, but not from the 
proportional mortality data in Washington State or from 
the case-control study at Roswell Park Memorial Insti- 
tute. However, updated data from Denmark (1975-80) and 
Sweden (1974-79) have confirmed previous observations. 
In Sweden the excess lung cancer risk is only partly 
explained by an above + average tobacco consumption 
among butchers. In Denmark the excess risk is concen- 
trated among butchers employed in this job for many 

years. 

Workers exposed to electrical and magnetic fields were 
noticed to have an excess risk of acute leukemia in 
Washington State during the period 1950-79. Supportive 
evidence here came from the Cancer Surveillance Program 
in Los Angeles County (1972-79), and the risk estimates 
were higher for acute myeloid leukemia. A reanalysis 
of mortality data from England & Wales (1970-72)showed 
no excess of acute myeloid leukemia for all electrical 
occupations taken together, but high risks were ob- 
served for several subgroups. A case-control study 
based on ~973 death certificates in England & Wales 
allowed use of a more appropriate occupational classi- 
fication for groups exposed to electrical and magnetic 
fields. This study showed an overall relative risk of 
2.3 for acute myeloid leukemia in all exposed occupa- 

tions taken together. 

Occupational risks identified from clinical observa- 
tions are mainly those causing rare types of diseases, 
and case clusters are usually observed in communities 
where certain occupational exposures are concentrated. 
The nationwide occupational mortality studies provide 
the potential for identifying moderately elevated risks 
for common diseases among occupational groups spread 
throughout the country. Generation of clues from 
occupational mortality or occupational morbidity stu- 
dies has been called "automatized case reports'(- 
Clues to preventive interventions are not offered di- 
rectly by occupational mortality studies, but they may 
serve as a useful tool for directing in-depth epide- 
miological and experimental studies. 

Census data and death certificate data have been the 
basis for studies of socio-economic and occupational 
differentials in mortality in the UK, France and 
the Scandinavian countries. Hopefully, more European 
countries will take up the use of these routine data 
sources for studies of mortality differentials. 

Sozio-'okonomische und beruf]~che Sterblichke~t ~n 
Europa 

In England und Wales, Frankreich und den 
skandinavischen Uhndern wurden die sozioJbkonomischen 
und beruflichen Unterschiede der Sterblichkeit mit 
Daten aus den Volks~hhlungen und den Todesscheinen 
untersucht. Diese Studien zeigen die Besf~ndigkeit 
eines sozialen Gradients im Bereich allgemeiner 
Sterblichkeit und weisen somit daraufhin, dass dieser 
Aspekt der sozialen Gerechtigkeit noch zu realisieren 
ist. Diese Studien liefern auch n~tzliche er~nzende 
Beitf~ge zu klinischen Studien ~ber berufsspezifische 
Risikofaktoren. Es fst zu hoffen, dass noch mehr 
euro~hische L}nder ihre diesbez~gllchen Daten in 
~hnlicher Weise auswerten werden. 

DifFerences soclo-~conomiques et professtonnelles de 
la mortalit~ en Europe 

Au Royaume-Uni, en France et dans les pays 
scandinaves, les differences socio-~conomiques et 
professionnelles de la mortalit~ ont ~t~ ~tudi~es en 
utilisant ]es donn~es des recensements et des 
certificats de d~c~s. Ces ~tudes font constater la 
persistance d'un gradient social de ]a morta~it~ 
g~n~rale, et montrent par consequent que cet aspect de 
]'~quit~ sociale doit encore ~tre r~alis~. Ces ~tudes 
offrent ~galement des compl~ments utiles aux ~tudes 
cliniques pour l'identification des risques 
sp~cifiques ~ certaines professions. II faut souhaiter 
que d'autres pays euro~eens exploitent les d~nn~es 
disponib]es dans cette perspective. 
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