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Study objective: To describe mortality inequalities related to education and housing tenure in 11 European
populations and to describe the age pattern of relative and absolute socioeconomic inequalities in
mortality in the elderly European population.
Design and Methods: Data from mortality registries linked with population census data of 11 countries
and regions of Europe were acquired for the beginning of the 1990s. Indicators of socioeconomic status
were educational level and housing tenure. The study determined mortality rate ratios, relative indices of
inequality (RII), and mortality rate differences. The age range was 30 to 90+ years. Analyses were
performed on the pooled European data, including all populations, and on the data of populations
separately. Data were included from Finland, Norway, Denmark, England and Wales, Belgium, France,
Austria, Switzerland, Barcelona, Madrid, and Turin.
Main results: In Europe (populations pooled) relative inequalities in mortality decreased with increasing
age, but persisted. Absolute educational mortality differences increased until the ages 90+. In some of the
populations, relative inequalities among older women were as large as those among middle aged women.
The decline of relative educational inequalities was largest in Norway (men and women) and Austria
(men). Relative educational inequalities did not decrease, or hardly decreased with age in England and
Wales (men), Belgium, Switzerland, Austria, and Turin (women).
Conclusions: Socioeconomic inequalities in mortality among older men and women were found to persist
in each country, sometimes of similar magnitude as those among the middle aged. Mortality inequalities
among older populations are an important public health problem in Europe.

S
ocioeconomic mortality inequalities among older ages
have been less discussed as inequalities among younger
age groups. However, literature on the topic is increasing

and it seems that more researchers developed an interest in
mortality inequalities related to socioeconomic status in elderly
populations. The lion’s share of mortality occurs at old age and
any amount of inequality in mortality points to an important
source of potential to improve health in the population.

It has been consistently found that among adult popula-
tions, mortality at the lower end of the socioeconomic scale
is higher than mortality at the higher end.1–4 Also among
elderly populations, socioeconomic mortality inequalities are
found.5–13 These inequalities often decrease with increasing
age.10 14–16 However, there are important reasons to determine
socioeconomic inequalities among elderly populations.

One reason is that most of what is known of socioeconomic
inequalities in mortality among the elderly population stems
from research in northern European countries. The question
remains as to whether the results from these studies are
generalisable to other parts of Europe.

A second reason is that the use of every socioeconomic
indicator has its own specific problems when applied to
elderly populations.10 Education is considered to be an
appropriate indicator of socioeconomic status by some,8 but
the concept of socioeconomic status is broader than educa-
tion alone. There may yet be other indicators beside the
traditional ones (occupation, income, and education) that are
more adequate measures of socioeconomic status for elderly
populations. Housing tenure for instance is an indicator that
is often used in research from the UK.6 17–19 Housing tenure as
an indicator of socioeconomic status may show substantial
mortality inequalities in other countries as well.

Thirdly, when comparing the reported inequalities among
the elderly age group with inequalities among the middle
aged in relative terms alone, the situation in absolute terms is
overlooked. Relative inequalities may decrease with age, but
absolute differences may not. Absolute differences are
important as well, as they refer to the absolute numbers of
avoidable deaths. In aging populations, the number of
avoidable deaths can exceed thousands even when relative
inequalities can hardly be demonstrated.

This study aims to describe the age pattern of not only
relative, but also absolute, mortality inequalities related to
both level of education and housing tenure in Europe, using
population data. Elderly populations are compared with
middle aged populations. To determine the generalisability of
results that are found in one part to other parts of Europe, the
study includes data from northern as well as central and
southern parts of Europe.

METHODS
Population data from national, regional, and urban long-
itudinal mortality studies were used. We used data on
mortality from vital registries linked with data from popula-
tion censuses. From these census linked mortality data we
acquired the number of deaths and the number of person
years at risk, by sex, five year age group (age specified at the
start of the follow up; with 30–34 as the youngest age group
and 90+ as the oldest group), level of education and housing
tenure (the second not present in all studies). These two
measures of socioeconomic status were validated for the
population as part of the population census. The population
censuses were carried out by national, regional, and urban
statistical bureaus. Table 1 lists the countries and cities that
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are included in the study. Most studies covered the entire
national, regional, or urban population. The data for England/
Wales, Norway, and France were representative samples of the
national populations. Swiss data were representative of the
population in the predominantly German speaking cantons.

The level of education was initially classified according to
national categories of education. We reclassified these into
three levels of education (1 = low, 2 = middle, 3 = high),
approximately corresponding with the following levels of the
International Standard Classification of Education (ISCED):
0–2 (pre-primary, primary, and lower secondary education),
3 (upper secondary education), and 4–6 (post-secondary
education).20 Percentage of missing information for educa-
tion was large in Denmark (10%) but below 4% in all other
populations. Table 2 gives the resulting population distribu-
tion of the three levels of this classification. For Switzerland
applying the general classification proved difficult, as is
apparent from the deviating distribution over the population.
Educational data were not available for Denmark and France
for ages older than 60–69 years and 70–79 years respectively.

Housing tenure was divided into the following three
categories: owner occupiers, tenants, and institutionalised
populations. Table 3 gives the distribution of the population

according to housing tenure. Tenants were specified as
representing lower socioeconomic status and owner occupiers
as higher status. The institutionalised were left out of
analysis. Tenure data were not available for France for those
older than 79 years.

We determined age standardised mortality rates by sex, 10
year age group, and education/housing tenure. The rates were
standardised by five year age groups by means of the direct
method, with the population of the EU plus Norway of 1995
as the standard.21 Absolute socioeconomic differences were
expressed as rate differences. These are the differences
between the mortality rates of the groups with a lower
socioeconomic status ( = level 1 of the general educational
classification/tenants) with the mortality rates of the groups
with a higher status (levels 2 and 3 of the general educational
classification/owner occupiers). For Switzerland we com-
bined levels 1 and 2 of the general educational variable
instead of levels 2 and 3 to compare about equally large
groups for this country as for the other countries in the study.

With Poisson regression analyses we calculated two
indicators of relative mortality inequalities, rate ratios, and
the relative index of inequality (RII). The rate ratios were
controlled for age, and country in the case of analyses of

Table 1 Follow up periods of the included populations and the number of person years at
risk (ages 30+ years)

Country/Region Follow up period

Number of person years at risk

Men Women

Finland 1991–1995 6758254 7690004
Norway 1990–1995 5592620 6031051
Denmark 1991–1995 7035378 7677538
England/Wales 1991–1996 796618 894517
Belgium 1991–1995 13047398 14587998
France 1990–1994 1432641 1192537
Switzerland* 1991–1995 5673634 6747784
Austria 1991–1992 2092646 2459625
Turin (city of) 1991–1996 1276242 1532675
Barcelona (city of) 1992–1996 2263963 2798811
Madrid (region of) 1996–1997 2047072 2398763

*Swiss nationals living in the predominantly German speaking cantons.

Table 2 Distribution of the educational variable, middle aged (50–59 years) and elderly (80–89 years) men and women

Country/City Age

Percentage of the male population Percentage of the female population

Low Middle High Low Middle High

Finland 50–59 62.3 27.0 10.7 63.4 27.9 8.7
80–89 82.2 11.1 6.6 86.6 9.1 4.3

Norway 50–59 80.7 9.2 10.1 87.3 8.1 4.6
80–89 90.6 4.0 5.4 95.2 4.2 0.6

Denmark 50–59 70.0 16.0 14.0 71.0 19.0 10.0
60–69 74.3 14.4 11.3 77.1 15.8 7.2

England/Wales 50–59 79.4 11.6 9.0 85.9 11.1 3.0
80–89 89.0 5.4 5.7 93.3 5.3 1.3

Belgium 50–59 71.9 16.1 11.9 77.2 14.0 8.8
80–89 87.7 6.2 6.2 93.1 3.9 3.0

France 50–59 80.1 8.1 11.8 81.9 10.0 8.1
70–79 80.4 8.8 10.8 83.1 9.2 7.7

Switzerland 50–59 18.2 58.8 23.0 42.5 52.3 5.2
80–89 38.5 49.2 12.3 68.8 29.2 2.0

Austria 50–59 79.9 10.8 9.3 79.0 16.6 4.4
80–89 80.2 10.5 9.4 88.2 9.8 2.1

Turin 50–59 75.5 16.8 7.7 84.8 11.6 3.6
80–89 83.2 8.8 8.0 92.2 6.5 1.3

Barcelona 50–59 72.2 11.6 16.2 81.6 7.4 8.7
80–89 80.0 8.0 12.1 90.2 2.5 3.9

Madrid 50–59 67.6 14.1 18.3 81.1 9.6 9.3
80–89 81.8 6.9 11.4 93.0 3.5 3.4

All countries* 50–59 67.4 19.7 13.0 74.1 19.0 6.9
80–89 78.4 13.2 8.4 88.6 8.8 2.6

*Denmark and France not included.
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pooled data. The combined middle and high educational
categories (for Switzerland only the high educational
category), and the house owners were specified as the
reference groups. The RII was determined for level of
education to control for the distribution of the population
over the levels of education. This regression based index
contrasts the rate of mortality that is predicted for the lower
end of the educational hierarchy with the rate of mortality at
the higher end of the hierarchy into a ratio.22 The use of the
RII allows for a direct comparison of relative inequalities
between countries. We used the SAS statistical package,
version 6.12 to determine these relative measures.23

We created two pooled European datasets with country
specific weights assigned to the individual observations, so
that the separate populations carried equal weight in the
results of the European analyses. One set included all
countries, with the exception of Denmark and France for
which no information on education among elderly popula-
tions could be given. The other dataset included all countries
for which information was available on housing tenure, with
the exception of France. The analyses for educational
inequalities in Europe were performed on the first pooled
dataset, and analyses for inequalities related to housing
tenure were performed on the second dataset.

The rate ratios, RIIs, and rate differences were determined
for the separate countries and cities for the age groups 50–59
(middle aged), 60–69, 70–79, and 80–89 (elderly populations),

and for the pooled data for all age groups of 10 years, ranging
from ages 30–39 to 90+. The studies of Barcelona and Madrid
were taken together in the analyses of separate countries to
represent Spain. A former study showed that the size of
inequalities in mortality in both cities were similar.24

RESULTS
Mortality rates for European men and women for the age
groups 30–39 to 90+ are plotted in figures 1 and 2. For
education, the mortality rates among high and low status
groups increasingly diverged with older age (fig 1). The rates
for men and women showed a similar pattern. The rates for
housing tenure initially showed a similar pattern as those of
education—that is, divergence with increasing age (fig 2). At
the oldest ages, however, the rates for tenure converged. The
rates of female tenants were smaller than those of female
owner occupiers after age 80.

Table 4 shows rate ratios and rate differences per age
group. Relative inequalities (rate ratios) decreased gradually
with age, with the exception of educational inequalities
among women. These were stable from ages 40–49 to 70–79.
Educational inequalities among men and women persisted
until the oldest ages, but inequalities related to tenure did
not. Absolute educational differences increased consistently
with increasing age among both sexes and were largest for
the age group 90+. Absolute differences by tenure initially
also increased with age, but decreased among the oldest old.

Table 3 Distribution of the housing tenure variable, middle aged (50–59 years) and elderly (80–89 years) men and women

Country/City Age

Percentage of the male population Percentage of the female population

Tenants Owners In an institution Tenants Owners In an institution

Finland 50–59 13.7 83.6 0.5 13.9 84.2 0.3
80–89 13.6 74.3 7.2 22.6 60.8 11.7

Norway 50–59 12.2 87.7 0.1 10.9 89.1 0.1
80–89 71.9 25.6 2.5 32.6 63.7 3.7

Denmark 50–59 26.3 71.8 0.5 31.3 67.4 0.3
80–89 40.7 47.6 8.5 30.2 52.9 13.3

England/Wales 50–59 16.6 67.8 0.5 18.3 68.1 0.5
80–89 29.5 51.3 7.5 32.7 42.5 13.1

Belgium 50–59 21.3 73.8 0.4 21.4 74.1 0.4
80–89 23.7 63.3 7.4 26.6 51.9 14.4

France 50–59 42.2 57.8 NA 39.7 60.3 NA
70–79 36.3 63.7 NA 37.0 63.0 NA

Turin 50–59 36.9 59.4 0.4 35.6 60.4 1.0
80–89 33.2 57.4 2.5 38.3 47.1 6.0

All countries* 50–59 29.2 67.4 0.4 28.2 68.9 0.4
80–89 28.5 60.8 6.6 28.2 55.0 11.7

NA, not available. *France not included.

Figure 1 Age pattern of mortality rates for Europe, men and women,
related to education

Figure 2 Age pattern of mortality rates for Europe, men and women,
related to housing tenure
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Rates are given per 1000 person years at risk. Rate ratios are
the ratio of the rate of the lower educated group with the rate of
the combined middle and higher educated groups. Rate differ-
ences are the difference between the rate of the lower educated
group with the rate of the combined middle and higher
educated groups. Relative and absolute mortality inequalities
for the separate populations are shown in tables 5 and 6.

Table 5 gives educational inequalities. The populations are
listed geographically from north to south. In this table, the
results for each population are given for the middle aged
(ages 50–59) and elderly (ages 60–69, 70–79 and 80–89).
Exceptions are Denmark and France for which the oldest age
groups are 60–69 and 70–79 respectively. Among men, the
relative inequalities (rate ratios) were lower among the
elderly than among the middle aged in all populations, with
the exception of England and Wales, where the largest
inequalities were observed at ages 60–69. A gradual decrease
of relative educational inequalities among women in the
older groups was only found for Finland. There was still a
relation between socioeconomic status and mortality at older
ages. Only in England and Wales (among the oldest women)
could relative inequalities not be illustrated with statistical
significance. Absolute differences were consistently higher
among the elderly population.

Differences between countries in the relative educational
mortality inequalities are shown in the figures 3 and 4.
Variations in the extent of decrease of relative inequalities were
found between populations. The decrease with age was large in
Norway (men and women) and Austria (men). Smaller declines
among women were also observed in Finland, England and
Wales, and Barcelona and Madrid. In other populations the RIIs
were similar or somewhat larger in the older age group.

Table 6 shows inequalities relating to housing tenure.
Relative inequalities were consistently smaller among the
oldest ages for all populations and both sexes. Among women
these were statistically significant in Finland and Denmark
only. The extent to which the inequalities declined differed
between the populations. The peak in absolute differences
was found in many populations at ages 70–79, rather than
80–89, which was in agreement with the finding for the pooled
European population that absolute differences in mortality
related to housing tenure declined at the oldest ages.

DISCUSSION
This paper illustrated that not only absolute, but also relative
socioeconomic inequalities in mortality among the elderly
population persisted into old age and were considerable.
Moreover we found that whereas relative socioeconomic
mortality inequalities generally decreased with age, absolute
inequalities increased with age. Finally, we observed that the
age pattern of relative inequalities differed between popula-
tions among women. A decrease in relative inequalities by
education with rising age among women was not evident in
many populations.

Some limitations of the study must be discussed. Because
of differences in the organisation of national educational
systems, we collapsed those into a broad general classifica-
tion, consisting of three levels, with most of the population
falling into the lowest category. We checked what influence
the use of this broad classification had on the results. Using a
more refined classification that was available for some of the
populations we found that a further division of the levels of
education resulted in slightly larger relative and absolute
inequalities, but that the age patterns did not change.

The follow up periods differed somewhat in length
between studies. The studies for Austria and Madrid cover
one and two years respectively, while other countries cover a
period of four to five years. As a result the Austria and
Madrid studies refer to a slightly younger population, which

Ta
b
le

4
A

ge
pa

tte
rn

of
so

ci
oe

co
no

m
ic

m
or

ta
lit

y
in

eq
ua

lit
ie

s
in

Eu
ro

pe
,

m
en

an
d

w
om

en

In
d
ic

a
to

r
of

in
eq

ua
lit

y

A
g
e

g
ro

up

3
0
–3

9
4
0
–4

9
5
0
–5

9
6
0
–6

9
7
0
–7

9
8
0
–8

9
9
0

+

Ed
uc

a
tio

n
M

en
Ra

te
ra

tio
1
.9

8
1
.6

1
1
.5

1
1
.3

9
1
.2

6
1
.1

8
1
.0

9
(9

5
%

C
I)

(1
.8

8
to

2
.0

7
)

(1
.5

6
to

1
.6

7
)

(1
.4

7
to

1
.5

5
)

(1
.3

7
to

1
.4

2
)

(1
.2

4
to

1
.2

8
)

(1
.1

6
to

1
.2

0
)

(1
.0

2
to

1
.1

5
)

Ra
te

di
ffe

re
nc

e
0
.6

4
1
.2

9
3
.2

1
7
.6

7
1
4
.4

1
2
7
.2

3
3
5
.8

9
To

ta
lr

at
e

1
.7

4
3
.7

5
9
.3

6
2
5
.2

4
6
0
.9

5
1
4
5
.6

5
2
7
3
.6

3
W

om
en

Ra
te

ra
tio

1
.6

9
1
.2

8
1
.3

2
1
.3

3
1
.3

0
1
.2

1
1
.1

9
(9

5
%

C
I)

(1
.5

7
to

1
.8

1
)

(1
.2

2
to

1
.3

4
)

(1
.2

6
to

1
.3

7
)

(1
.2

9
to

1
.3

7
)

(1
.2

7
to

1
.3

4
)

(1
.1

8
to

1
.2

4
)

(1
.1

3
to

1
.2

5
)

Ra
te

di
ffe

re
nc

e
0
.3

0
0
.3

5
1
.0

3
3
.0

0
7
.5

4
1
5
.1

1
3
2
.8

9
To

ta
lr

at
e

0
.8

4
1
.9

9
4
.4

5
1
1
.9

8
3
4
.2

9
1
0
4
.8

1
2
3
7
.1

0
H

ou
si

ng
te

nu
re

M
en

Ra
te

ra
tio

2
.1

2
2
.1

8
1
.8

5
1
.5

4
1
.2

7
1
.1

2
1
.0

3
(9

5
%

C
I)

(2
.0

5
to

2
.1

8
)

(2
.1

3
to

2
.2

3
)

(1
.8

2
to

1
.8

8
)

(1
.5

3
to

1
.5

7
)

(1
.2

6
to

1
.2

9
)

(1
.1

1
to

1
.1

3
)

(0
.9

9
to

1
.0

7
)

Ra
te

di
ffe

re
nc

e
1
.4

1
3
.7

7
6
.8

2
1
2
.6

0
1
5
.1

9
1
4
.2

5
5
.0

8
To

ta
lr

at
e

1
.8

1
4
.0

1
1
0
.3

3
2
8
.0

0
6
8
.0

4
1
5
6
.2

0
2
9
0
.8

1
W

om
en

Ra
te

ra
tio

1
.8

7
1
.8

4
1
.6

2
1
.4

7
1
.2

1
1
.0

1
0
.9

3
(9

5
%

C
I)

(1
.7

9
to

1
.9

5
)

(1
.7

9
to

1
.9

0
)

(1
.5

8
to

1
.6

6
)

(1
.4

5
to

1
.4

9
)

(1
.2

0
to

1
.2

3
)

(0
.9

9
to

1
.0

2
)

(0
.9

1
to

0
.9

6
)

Ra
te

di
ffe

re
nc

e
0
.5

1
.4

5
2
.1

4
5
.4

4
7
.7

8
2

0
.5

3
2

1
4
.3

To
ta

lr
at

e
0
.9

2
2
.3

2
5
.4

2
1
4
.4

6
3
7
.9

5
1
0
4
.9

3
2
3
0
.6

9

Ra
te

s
ar

e
gi

ve
n

pe
r

1
0
0
0

pe
rs

on
ye

ar
s

at
ri

sk
.R

at
e

ra
tio

s
ar

e
th

e
ra

tio
of

th
e

ra
te

of
th

e
lo

w
er

ed
uc

at
ed

gr
ou

p
w

ith
th

e
ra

te
of

th
e

co
m

bi
ne

d
m

id
dl

e
an

d
hi

gh
er

ed
uc

at
ed

gr
ou

ps
.R

at
e

di
ffe

re
nc

es
ar

e
th

e
di

ffe
re

nc
e

be
tw

ee
n

th
e

ra
te

of
th

e
lo

w
er

ed
uc

at
ed

gr
ou

p
w

ith
th

e
ra

te
of

th
e

co
m

bi
ne

d
m

id
dl

e
an

d
hi

gh
er

ed
uc

at
ed

gr
ou

ps
.

Inequalities in mortality among the elderly population in Europe 471

www.jech.com

 on 16 June 2009 jech.bmj.comDownloaded from 

http://jech.bmj.com


Ta
b
le

5
A

bs
ol

ut
e

an
d

re
la

tiv
e

ed
uc

at
io

na
li

ne
qu

al
iti

es
in

m
or

ta
lit

y
am

on
g

m
id

dl
e

ag
ed

an
d

el
de

rl
y

m
en

an
d

w
om

en

C
ou

nt
ry

/C
ity

A
g
e

M
en

W
om

en

R
R

(9
5
%

C
I)

R
D

TR
*

R
R

(9
5
%

C
I)

R
D

TR
*

Fi
nl

an
d

5
0
–5

9
1
.4

9
(1

.4
4

to
1
.5

5
)

4
.4

5
1
1
.7

9
1
.4

2
(1

.3
4

to
1
.5

0
)

1
.5

3
4
.6

5
6
0
–6

9
1
.4

1
(1

.3
7

to
1
.4

5
)

9
.5

3
3
0
.9

6
1
.2

8
(1

.2
4

to
1
.3

4
)

3
.0

8
1
3
.2

9
7
0
–7

9
1
.2

5
(1

.2
2

to
1
.2

9
)

1
5
.3

6
7
3
.2

1
1
.2

4
(1

.2
1

to
1
.2

8
)

8
.5

4
4
2
.5

9
8
0
–8

9
1
.1

7
(1

.1
3

to
1
.2

1
)

2
5
.1

0
1
7
1
.7

4
1
.1

7
(1

.1
4

to
1
.2

1
)

1
9
.8

0
1
3
3
.7

7

N
or

w
ay

5
0
–5

9
1
.6

0
(1

.5
0

to
1
.7

1
)

3
.7

0
9
.1

7
1
.6

7
(1

.5
0

to
1
.8

7
)

1
.9

4
4
.7

5
6
0
–6

9
1
.4

1
(1

.3
6

to
1
.4

8
)

7
.9

2
2
5
.9

5
1
.3

6
(1

.2
6

to
1
.4

7
)

3
.4

0
1
2
.5

8
7
0
–7

9
1
.3

8
(1

.3
3

to
1
.4

3
)

1
8
.5

6
6
5
.7

7
1
.6

4
(1

.5
4

to
1
.7

5
)

1
4
.2

1
3
5
.5

0
8
0
–8

9
1
.0

5
(1

.0
0

to
1
.0

9
)

7
.6

8
1
6
0
.8

4
1
.1

2
(1

.0
6

to
1
.1

8
)

1
1
.3

4
1
0
8
.0

6

D
en

m
ar

k
5
0
–5

9
1
.3

7
(1

.3
1

to
1
.4

2
)

3
.2

9
1
1
.3

6
1
.3

5
(1

.2
8

to
1
.4

2
)

2
.1

4
7
.5

9
6
0
–6

9
1
.2

8
(1

.2
4

to
1
.3

2
)

7
.0

5
3
0
.2

8
1
.2

6
(1

.2
1

to
1
.3

0
)

3
.9

7
1
8
.4

5

En
gl

an
d/

W
al

es
5
0
–5

9
1
.3

6
(1

.1
9

to
1
.5

6
)

2
.7

5
9
.8

0
1
.4

4
(1

.1
5

to
1
.8

0
)

1
.6

7
5
.3

0
6
0
–6

9
1
.6

1
(1

.4
5

to
1
.7

9
)

1
1
.1

8
2
7
.9

9
1
.5

3
(1

.3
1

to
1
.7

8
)

5
.9

3
1
6
.7

2
7
0
–7

9
1
.1

7
(1

.0
8

to
1
.2

8
)

1
0
.8

9
7
1
.6

5
1
.1

9
(1

.0
7

to
1
.3

3
)

7
.2

4
4
3
.2

4
8
0
–8

9
1
.2

8
(1

.1
4

to
1
.4

4
)

3
8
.1

7
1
6
1
.3

3
1
.0

7
(0

.9
6

to
1
.1

9
)

7
.6

7
1
1
6
.1

0

Be
lg

iu
m

5
0
–5

9
1
.4

4
(1

.4
0

to
1
.4

9
)

3
.4

4
1
0
.2

2
1
.2

4
(1

.1
9

to
1
.3

0
)

1
.0

4
5
.0

3
6
0
–6

9
1
.3

8
(1

.3
5

to
1
.4

1
)

8
.1

0
2
7
.6

8
1
.3

4
(1

.3
0

to
1
.3

9
)

3
.3

9
1
2
.7

2
7
0
–7

9
1
.2

9
(1

.2
7

to
1
.3

2
)

1
6
.1

5
6
8
.2

0
1
.3

5
(1

.3
1

to
1
.3

9
)

9
.8

6
3
7
.0

1
8
0
–8

9
1
.2

4
(1

.2
1

to
1
.2

8
)

3
4
.1

3
1
6
9
.5

4
1
.2

6
(1

.2
3

to
1
.2

9
)

2
4
.7

6
1
1
8
.7

6

Fr
an

ce
5
0
–5

9
1
.5

8
(1

.4
5

to
1
.7

1
)

3
.2

4
8
.4

0
1
.0

8
(0

.9
5

to
1
.2

3
)

0
.2

9
3
.4

5
6
0
–6

9
1
.3

1
(1

.2
1

to
1
.4

1
)

4
.6

7
1
9
.3

9
1
.1

4
(1

.0
0

to
1
.2

9
)

0
.9

1
7
.4

2
7
0
–7

9
1
.3

6
(1

.2
5

to
1
.4

8
)

1
1
.2

5
4
2
.4

5
1
.2

2
(1

.0
7

to
1
.3

9
)

3
.0

4
2
0
.6

5

Sw
itz

er
la

nd
5
0
–5

9
1
.6

2
(1

.5
2

to
1
.7

2
)

3
.2

4
7
.8

1
1
.2

9
(1

.1
1

to
1
.5

0
)

0
.9

4
3
.8

9
6
0
–6

9
1
.3

9
(1

.3
4

to
1
.4

5
)

6
.2

2
2
0
.9

3
1
.3

0
(1

.1
6

to
1
.4

5
)

2
.2

1
9
.5

9
7
0
–7

9
1
.3

0
(1

.2
6

to
1
.3

5
)

1
2
.8

1
5
2
.3

8
1
.2

8
(1

.1
7

to
1
.4

1
)

5
.9

7
2
7
.5

6
8
0
–8

9
1
.1

7
(1

.1
2

to
1
.2

1
)

1
9
.6

9
1
3
3
.6

1
1
.3

3
(1

.2
2

to
1
.4

4
)

2
2
.1

4
8
9
.4

8

A
us

tr
ia

5
0
–5

9
1
.8

6
(1

.6
8

to
2
.0

6
)

4
.4

6
8
.7

3
1
.2

1
(1

.0
7

to
1
.3

7
)

0
.6

7
3
.9

5
6
0
–6

9
1
.5

6
(1

.4
6

to
1
.6

7
)

8
.5

3
2
1
.9

5
1
.3

0
(1

.2
0

to
1
.4

0
)

2
.3

8
1
0
.0

3
7
0
–7

9
1
.3

9
(1

.3
1

to
1
.4

7
)

1
5
.2

6
5
0
.9

6
1
.3

0
(1

.2
3

to
1
.3

8
)

7
.1

8
2
9
.5

6
8
0
–8

9
1
.2

7
(1

.2
1

to
1
.3

5
)

3
1
.2

4
1
3
8
.6

8
1
.3

9
(1

.3
2

to
1
.4

6
)

2
9
.7

8
1
0
2
.6

6

Tu
ri

n
5
0
–5

9
1
.4

5
(1

.3
1

to
1
.6

1
)

2
.8

4
8
.3

5
1
.1

4
(0

.9
8

to
1
.3

3
)

0
.5

0
4
.1

4
6
0
–6

9
1
.2

6
(1

.1
8

to
1
.3

4
)

5
.1

9
2
4
.6

0
1
.2

4
(1

.1
1

to
1
.3

8
)

2
.2

3
1
1
.2

5
7
0
–7

9
1
.1

7
(1

.1
0

to
1
.2

5
)

9
.2

7
5
9
.3

4
1
.3

2
(1

.2
0

to
1
.4

6
)

8
.0

5
3
1
.7

2
8
0
–8

9
1
.1

1
(1

.0
3

to
1
.2

0
)

1
3
.6

8
1
4
8
.4

7
1
.1

2
(1

.0
3

to
1
.2

2
)

1
0
.8

9
9
9
.0

6

Ba
rc

el
on

a
an

d
M

ad
ri

d
5
0
–5

9
1
.4

6
(1

.3
8

to
1
.5

5
)

2
.6

4
7
.5

9
1
.2

9
(1

.1
6

to
1
.4

3
)

0
.7

4
3
.0

0
6
0
–6

9
1
.2

4
(1

.1
9

to
1
.2

9
)

3
.6

7
1
8
.0

6
1
.3

3
(1

.2
2

to
1
.4

4
)

1
.8

3
7
.2

5
7
0
–7

9
1
.1

7
(1

.1
2

to
1
.2

2
)

6
.3

7
4
0
.4

8
1
.3

5
(1

.2
6

to
1
.4

3
)

5
.4

4
2
0
.5

2
8
0
–8

9
1
.1

7
(1

.1
2

to
1
.2

2
)

1
3
.3

5
8
9
.7

4
1
.2

2
(1

.1
5

to
1
.2

9
)

1
1
.7

8
6
4
.6

9

RR
,r

at
e

ra
tio

.9
5
%

C
I,

9
5
%

co
nf

id
en

ce
in

te
rv

al
s.

RD
,r

at
e

di
ffe

re
nc

e.
TR
*,

to
ta

lr
at

e.
*T

he
to

ta
lr

at
e

re
pr

es
en

ts
th

e
m

or
ta

lit
y

ra
te

of
th

e
to

ta
lp

op
ul

at
io

n—
th

at
is

,a
ll

ed
uc

at
io

na
lg

ro
up

s
to

ge
th

er
,g

iv
en

pe
r

1
0
0
0

pe
rs

on
ye

ar
s

at
ri

sk
.R

at
e

ra
tio

s
ar

e
th

e
ra

tio
of

th
e

ra
te

of
th

e
lo

w
er

ed
uc

at
ed

gr
ou

p
w

ith
th

e
ra

te
of

th
e

co
m

bi
ne

d
m

id
dl

e
an

d
hi

gh
er

ed
uc

at
ed

gr
ou

ps
.

Ra
te

di
ffe

re
nc

es
ar

e
th

e
di

ffe
re

nc
e

be
tw

ee
n

th
e

ra
te

of
th

e
lo

w
er

ed
uc

at
ed

gr
ou

p
w

ith
th

e
ra

te
of

th
e

co
m

bi
ne

d
m

id
dl

e
an

d
hi

gh
er

ed
uc

at
ed

gr
ou

ps
.

472 Huisman, Kunst, Andersen, et al

www.jech.com

 on 16 June 2009 jech.bmj.comDownloaded from 

http://jech.bmj.com


may have resulted in a small overestimate of relative
mortality inequalities in these populations.

Furthermore, mortality rates may have changed during the
follow up periods because of, for instance, modifications in
the organisation of healthcare programmes. However, we do
not expect that this has influenced the results to a great
extent, because the follow up periods cover about five years
and it is not likely that mortality rates have changed much in
such a short time frame.

The results for housing tenure are probably influenced by
the exclusion of institutionalised populations. One hypoth-
esis is that the elderly population who still rent a house are a
selection of healthy people, because elderly tenants move
more easily to institutions when they are faced with problems
to live on their own. Research from England and Wales has
shown that tenants have higher institutionalisation rates
than owner occupiers.25 If tenants elsewhere also have a
higher risk of becoming institutionalised when ill, this may

Table 6 Absolute and relative inequalities in mortality related to housing tenure among middle aged and elderly men and
women

Country/Region Age

Men Women

RR (95% CI) RD RR (95% CI) RD

Finland 50–59 2.18 (2.09 to 2.26) 11.49 1.82 (1.71 to 1.94) 3.34
60–69 1.90 (1.84 to 1.95) 23.96 1.73 (1.67 to 1.79) 8.50
70–79 1.44 (1.40 to 1.48) 30.19 1.32 (1.29 to 1.35) 12.53
80–89 1.20 (1.16 to 1.25) 28.96 1.05 (1.02 to 1.07) 4.70

Norway 50–59 1.65 (1.56 to 1.74) 5.42 1.13 (1.03 to 1.23) 0.60
60–69 1.44 (1.39 to 1.49) 11.10 1.36 (1.30 to 1.42) 4.32
70–79 1.16 (1.13 to 1.19) 10.87 1.15 (1.12 to 1.18) 5.46
80–89 1.06 (1.03 to 1.09) 6.75 1.01 (0.99 to 1.03) 1.23

Denmark 50–59 2.15 (2.08 to 2.22) 10.12 1.72 (1.66 to 1.79) 4.49
60–69 1.64 (1.60 to 1.67) 15.96 1.47 (1.43 to 1.51) 7.17
70–79 1.36 (1.34 to 1.39) 22.35 1.33 (1.30 to 1.36) 11.44
80–89 1.21 (1.18 to 1.24) 27.97 1.13 (1.10 to 1.15) 11.50

England/Wales 50–59 2.02 (1.80 to 2.27) 8.07 1.93 (1.66 to 2.26) 4.06
60–69 1.65 (1.53 to 1.77) 14.81 1.58 (1.46 to 1.72) 8.20
70–79 1.29 (1.21 to 1.37) 18.51 1.36 (1.28 to 1.45) 13.54
80–89 1.17 (1.08 to 1.27) 20.01 1.01 (0.94 to 1.07) 0.38

Belgium 50–59 1.65 (1.61 to 1.70) 5.68 1.60 (1.54 to 1.66) 2.58
60–69 1.44 (1.41 to 1.46) 10.78 1.43 (1.40 to 1.47) 4.83
70–79 1.22 (1.20 to 1.24) 14.40 1.12 (1.10 to 1.14) 4.40
80–89 1.08 (1.05 to 1.10) 11.19 0.92 (0.91 to 0.94) 28.53

France 50–59 1.34 (1.27 to 1.42) 2.49 1.20 (1.09 to 1.32) 0.63
60–69 1.27 (1.20 to 1.34) 4.69 1.25 (1.14 to 1.37) 1.68
70–79 1.12 (1.05 to 1.19) 4.88 1.09 (0.99 to 1.19) 1.70

Turin 50–59 1.38 (1.27 to 1.49) 2.73 1.31 (1.17 to 1.46) 1.12
60–69 1.37 (1.29 to 1.44) 7.95 1.33 (1.24 to 1.43) 3.29
70–79 1.17 (1.11 to 1.23) 9.56 1.14 (1.08 to 1.20) 4.64
80–89 1.06 (1.00 to 1.13) 6.86 1.01 (0.96 to 1.06) 0.22

Abbreviations as for table 5. Rate ratios are the ratio of the rate of the lower educated group with the rate of the combined middle and higher educated groups.
Rate differences are the difference between the rate of the lower educated group with the rate of the combined middle and higher educated groups.

Figure 3 Size of educational
inequalities in mortality for middle aged
(50–59 years) and elderly (80–89)
men. *The oldest age group for France
is 70–79. ENG, England and Wales.
BAR, Barcelona and Madrid. The
relative index of inequality is a
regression based index that contrasts
the rate of mortality that is predicted for
the lower end of the educational
hierarchy with the rate of mortality at
the higher end of the hierarchy into a
ratio.
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explain the attenuation of mortality differences by housing
tenure at 80+. The finding that inequalities attenuated more
among women is in line with this explanation, as women are
more likely to be institutionalised when disabled than men
are. However, this is not likely to be the only explanation for
the attenuation of the inequalities. In Norway, where the
percentage of institutionalised is very low a large attenuation
was observed.

Irrespective of the problem of institutionalisation men-
tioned above, housing tenure still acts as a conceptually
complementary measure of socioeconomic status to educa-
tion. Conveniently, it is an indicator that is available in many
countries. Housing tenure was strongly related to mortality
among the middle aged and among the early old age groups.
We found that inequalities according to housing tenure were
smaller as compared with educational inequalities only in the
two oldest age groups. It seems that housing tenure is a useful
indicator for both middle aged and elderly populations, except
the oldest old. Future research could address a ‘‘four corners’’
approach to socioeconomic inequalities in mortality. Education
and housing tenure may relate to different causal pathways and
combining the two measures into one indicator may provide
evidence of the relative importance of both pathways, as well as
their combined effect.

Our results are comparable with the results of previous
studies. Although a few studies did not report socioeconomic
inequalities among the elderly population,26–28 these were
mostly epidemiological studies with small sample sizes.9

Studies with larger samples did find that inequalities in
health persist into old age, including studies that report on
inequalities related to other socioeconomic indicators than
education and housing tenure, and studies based outside
Europe.5–13 An important contribution of the results of this
overview is the finding that relative inequalities among the
elderly population were not consistently smaller than among
younger age groups.

Furthermore, our study showed that absolute inequality
measures reveal important information which relative
measures alone cannot. We found that the absolute numbers
of excess deaths among the lower socioeconomic groups were
considerable at old age. Therefore it cannot be concluded that
inequalities among elderly populations are of lesser impor-
tance than at middle age.

This study showed that the age pattern of inequalities in
mortality differed between countries. These findings raise the
question as to why relative inequalities in mortality decreased
with age in some countries, while in other countries they
remained about stable, or increased, especially among women.
One explanation is that a decrease is more unlikely among
women in some populations because relative inequalities
among the younger women are not large to begin with. In fact,
those populations that do show a decrease are those in which
relative inequalities among younger women are almost as large
as among men (Finland, Norway, and England and Wales).

As the results of this study are related to different cohorts,
they can hide different stories. An apparent decline among
older generations could hide a surge in inequality among
younger cohorts (for example women in Nordic countries).
One factor possibly involved in this is smoking. Social
inequalities in smoking vary strongly by age group, with
larger inequalities observed among younger than among
older generations.29 This age dependency of inequalities in
smoking may have influenced the age dependency of
inequalities in mortality in many European populations,
especially among male generations, which have had his-
torically much higher lifetime exposure to smoking.
International overviews have shown that strong age gradi-
ents in smoking inequalities, with smaller or even reverse

Figure 4 Size of educational
inequalities in mortality for middle aged
(50–59 years) and elderly (80–89)
women. *The oldest age group for
France is 70–79. ENG, England and
Wales. BAR, Barcelona and Madrid.
The relative index of inequality is a
regression based index that contrasts
the rate of mortality that is predicted for
the lower end of the educational
hierarchy with the rate of mortality at
the higher end of the hierarchy into a
ratio.

Key points

N Absolute differences in mortality are substantial among
the elderly populations in Europe.

N Relative socioeconomic inequalities in mortality are as
large among the elderly as among the middle aged in
some populations.

N Inequalities in mortality related to education and to
housing tenure show varying patterns, suggesting that
these determinants relate to different causal pathways.

N The high excess mortality among the elderly population
of lower socioeconomic status constitutes an important
public health problem. Active measures should be
taken to reduce socioeconomic inequalities in mortality
among the elderly population.
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gradients for the oldest cohorts, have persisted until the
1980s in most southern European populations.29 30 In north-
ern Europe in contrast, smoking has been more important in
generating socioeconomic inequalities among men. This may
explain the somewhat more pronounced age pattern among
men in northern European populations.

Other risk factors for mortality should be considered as
well. For example, alcohol misuse has been identified as an
important cause of death among middle aged men in
northern Europe. A Finnish study showed that alcohol
misuse contributed substantially to the large inequalities in
mortality among middle aged men, but much less so among
older men.31 Thus, the relatively strong age gradient in
relative inequalities in mortality in Finland is likely to be
attributable in part to alcohol related mortality. Even though
alcohol related mortality may have contributed as well to
inequalities in mortality in more southern countries, these
effects may have been spread more evenly over different age
groups. Important is to note that, in contrast with the
situation in southern countries, fatal alcohol misuse in
northern Europe mainly takes the form of binge drinking
leading to increased injuries and other actor causes of death
that affect middle aged men in particular.32

Even though these explanations are tentative and require
further exploration in future research, they serve to illustrate
that many factors influence the age pattern of inequalities in
mortality. Given these multiple influences, it should be no
surprise that this age pattern strongly varies between
countries and between men and women.

This study provided evidence for persisting socioeconomic
inequalities in mortality among elderly populations in
Europe. The large numbers of excess deaths that occur
among the lower socioeconomic groups are an important
public health problem. Even when relative inequalities in
future elderly European populations will not increase but
remain as we observed, the absolute numbers of excess
deaths will increase, as a result of the aging of the population
within these countries. There is as yet no indication that
socioeconomic inequalities in mortality among the elderly
population will become less. However, the variations in
mortality inequalities that are observed between countries
suggest that reducing inequalities is an achievable goal for
elderly populations as well.
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