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Background: Socioeconomic inequalities in mortality increased in several countries in the 1980s, but little is known
about more recent trends. This study looks at how social class differences in mortality changed in Finland during
1981-1995, a period which saw drastic economic fluctuations. Methods: The study is based on the person records
of the Finnish censuses of 1980, 1985 and 1990, to which the death records for 1981-1985, 1986-1990 and
1991-1995 respectively were linked. Men and women aged 35-64 years were classified into manual and non-manual
classes on the basis of current or former occupation or the occupation of head of household. Results: Class differences
in mortality Increased during the 1980s among both men and women due to a more rapid decrease in cardiovascular
mortality in the non-manual class and to a more rapid increase in mortality from alcohokelated causes of death,
accidents and suicide in the manual class. In the 1990s, a period of severe economic recession, the increase in the
relative mortality gap was clearly smaller than in the 1980s. This was due to the convergence between classes of
trends for cardiovascular mortality and for mortality from alcohokelated causes, accidents and suicide. Conclusion:
In Finland, economic recession slowed down rather than sped up the growth of relative inequalities among
middle-aged men and women. Changes in mortality and socioeconomic inequalities in mortality result from a complex
combination of different and even opposite trends in mortality from various causes of death. In the light of this
complexity it seems unlikely that there exists any major single explanation for changes in inequalities in mortality.
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In all countries for which data are available, mortality
among manual workers is higher dian among non-manual
workers. There are also inequalities according to other
indicators of socioeconomic position, such as level of
education, income and rank in civil service.1"5 A central
goal for the European Office of the WHO and for many
national health policies has been to reduce inequalities
in mortality. • However, the data on trends for evaluating
the success or failure of these policies are scarce and they
only cover the 1980s or periods ending in die early
1990s.8"15 Although the quality and coverage of the
available data vary, the general conclusion is that the
socioeconomic mortality gap has increased, at least
among working-age men. A major reason for this increase
has been the more rapid decline in mortality from
ischaemic heart disease in the non-manual class.
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Together with other Nordic countries Finland has a sys-
tem of personal identification numbers which allows for
computerised linking of census records and death records.
We are thus exceptionally well-placed to study trends in
socioeconomic inequalities in mortality. The aim of the
paper was to study how socioeconomic inequalities in
mortality changed from 1981 to 1995 in Finland. Our data
cover all persons aged 35-64 years and over 120,000
deaths and allow for an analysis of the contribution of
major causes of death to changes in inequalities.
Some researchers maintain that economic factors such as
unemployment, poverty and income inequality are major
determinants of levels of modality and magnitudes of
socioeconomic inequalities in mortality,16"19 while
odiers take a more critical position on these argu-
ments.2'20"22 Recent, exceptionally drastic economic
fluctuations in Finland offer a good opportunity for
shedding light on this issue.
In the second half of the 1980s economic growth was
exceptionally rapid, but in 1991—1995 Finland suffered a
very severe economic recession. Fxonomic output de-
clined for 3 years, reaching its low point in early 1993 at
less than 90% of the 1990 level. The recession was partly
caused by the collapse of the trade with the disintegrating
Soviet Union. Another cause was an international recession
which decreased export demand. In addition, following
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the liberalisation of financial
markets in the 1980s, the
real estate and stock markets
had overheated and prices
came tumbling down. The
bankruptcy rate doubled in 3
years. Due to recession the
national unemployment rate
increased from 3.4% in 1990
to 18.4% in 1994.24 Manual
workers were more exposed
to unemployment than non-
manual workers: in 1993—
1994 the unemployment rate
was 24% among manual
workers and 11% among
non-manual workers (Sta-
tisistics Finland, unpublished
data). If unemployment has
a marked negative effect on
mortality, an increase in class
differences in mortality could
be expected to have taken
place during the recession.

DATA AND METHODS
The data used in the study
consist of three subsets, die
first of which is based on die
records of the 1980 census, which have been linked to die
records on all deadis in 1981-1985 by Statistics Finland.
The other data sets were constructed in die same way by
linking the 1985 census records to the 1986-1990 death
records and die 1990 census records to the 1991-1995
deadi records. More dian 99.5% of all deadi records could
be linked to the deceased persons' records in die previous
census.15 This study is restricted to men and women aged
35-64 years during die years 1981-1995. The data cover
23.3 million person-years and 122,250 deadis (table I).
Two occupation-based social classes are distinguished:
non-manual workers and manual workers. Economically
active persons were classified according to die occupation
reported in die census on which die relevant subset of
data was based. Housewives and odier family members
working at home were classified according to die head of
household's occupation. Pensioners, unemployed persons
and others for whom information on current occupation
was not available were classified according to occupa-
tional information in earlier censuses. One percent of
men and women could not be classified and were excluded
from rJiis analysis. We also excluded fanners, other self-
employed persons and employers (183% of men and 14.2%
of women). This group is socioeconomically hetero-
genous and has a mortality level which falls in-between
that of the manual and non-manual groups.15

The analysis is based on ten groups of causes of death (see
table 3). The 8di revision of the International Classi-
fication of Diseases (ICD) was used in 1981-1986 and the
Cause of Death Classification 1987 of Statistics Finland

Men, manual

Man, non-manual

Women, manual

Woman, non-manual

8 7 8 8 8 9 9 0 9 1 9 2 9 3 9 4 9 5

year

Figure 1 Annual age-standardised mortality (per 100,000) with 95% confidence limits and linear
regression lines by social class among men and women aged 35—64 years during 1981-1995 in Finland

in 1987-1995.25 The latter classification is based on the
9di revision of the ICD.
Person-years and number of deadis by cause were calcu-
lated by sex, age (5 year age groups) and social class for
the population aged 35-64 years for each year from 1981
to 1995. Age-standardised deadi rates were calculated by
die direct method using the sum of male and female
person-years in 1981—1995 as the standard population.
Confidence intervals were computed for death rates,
differences in them and changes in differences.

RESULTS

Trends in inequalities in ail-cause mortality

Figure 1 shows the annual age-standardised death rates for

the manual and non-manual classes by sex. The age-

standardised mortality in the total male manual and non-

Table 1 Person-years (1,000s) and the number of deaths covered

by the study by social class and period, men and women aged

35-64 years

Period

Men 1981-1985

1986-1990

1991-1995

Women 1981-1985

1986-1990

1991-1995

Person

All
3,406

3,808

4,022

3,706

4,088

4,277

-years (1,000s)

Percentage
manual

62.1

59.8

57.8

46.4

40.0

34.7

Number of
all deaths

All
28,802

29,522

27,879

11,969

12,294

11,784
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manual population aged 35-64 years diminished
markedly (26%) from 1981 to 1995. Both the absolute
and relative decline was greater in the non-manual than
in die manual class. Between 1981 and 1995 the absolute
difference between the classes increased from 303 deaths
to 386 deaths per 100,000 and the relative difference from
44 to 91%.

The death rates of male manual workers fluctuated around
the linear trend. Until 1984 the decline in mortality was
relatively rapid, as it had been in the late 1970s,15 but
from 1984 to 1990 there was no improvement. In the
1990s die death rate diminished again. In the non-manual
class there were no systematic fluctuations around the
trend such as those observed in the manual class.
The overall relative decline in mortality from 1981 to
1995 was smaller among women (17%) than among men.
Female manual workers did not experience any decrease
in mortality from 1981 to 1995, but the fluctuations
around the horizontal regression line resemble those ob-
served among male manual workers: mortality rose in the
late 1980s but fell slightly in the 1990s. Among non-manual
women mortality diminished fairly steadily from 1981 to
1995. Table 2 summarises the sizes of class inequalities for
the three 5 year periods. The relative differences increased
systematically from period to period among both men and
women, but the increase slowed down in the 1990s com-
pared to the 1980s. Among men the absolute difference
increased from the first to second period, but not from the
second to third period even though the relative difference
increased. This apparent inconsistency is due to the over-
all decrease in mortality. Among women the absolute
difference between die classes increased both from the
first period to the second period and from the second
period to die third period. However, the latter increase
was smaller than the former.

Changes m mortality differences by cause of death in the
1980s
The absolute difference between male manual and non-
manual workers increased by 84 deaths per 100,000 from
1981-1985 to 1986-1990 (table 3). The increase in class
difference was greatest in mortality from ischaemic heart
disease. Mortality from this cause diminished rapidly in
both classes, but more so in the non-manual class.
Mortality from cerebrovascular diseases and other cardio-
vascular diseases also diminished clearly in the non-manual
class but remained almost constant in the manual class.
Altogether, the larger decrease in mortality from cardio-

vascular diseases in the non-manual class accounted for
approximately 40% of the total increase in the male
mortality gap from 1981-1985 to 1986-1990.
Nearly all the rest of the increase in the class difference
in all-cause mortality among men was due to four groups
of causes of death: alcohol-related causes (deaths for
which the underlying cause is either a disease directly
associated with alcohol use or accidental alcohol poison-
ing), 'other diseases' (diseases other than cancer, cardio-
vascular diseases or alcohol-related diseases), suicides and
accidents and violence other than suicide and alcohol
poisoning (called 'accidents etc ' below). Mortality from
these causes increased in die manual class and, except for
'other diseases', also in the non-manual class, but the
increase was larger in the manual class. The increase in
alcohol-related mortality was particularly rapid: the in-
crease was 44% in the manual class and 21% in the
non-manual class. Lung cancer was the only cause of
death distinguished here for which the class difference
decreased.

Among women the absolute increase in the class
mortality gap was 34 deaths per 100,000 from 1981-1985
to 1986-1990 (table 3). As in the case of men, total
cardiovascular mortality diminished in both classes but
more so in the non-manual class. However, since the
proportion of cardiovascular deaths of all deaths is smaller
among women than among men within the age bracket
studied here, differences in trends in mortality from
cardiovascular diseases made a relatively small con-
tribution (approximately 20%) to the widening of the
mortality gap.
As among men, mortality from alcohol-related causes,
'other diseases', suicide and accidents etc. increased
among women in the manual class, but less or not at all
in the non-manual class. Altogether these causes ac-
counted for most of the increase in the difference in total
mortality among women.
Mortality from breast cancer was somewhat higher in the
non-manual than in the manual class in 1981-1985. It
increased slightly in both classes from 1981-1985 to
1986-1990, whereas mortality from other cancers
diminished. There was practically no class difference in
total cancer mortality among women in either period.

Changes in mortality differences by cause of death from
1986-1990 to 199l-l995
The development of overall mortality was more favour-
able in the early 1990s than in the late 1980s: mortality

Table 2 Relative (%) and absolute (per 100,000) differences in age-standardised mortality between manual and non-manual classes by
period, men and women aged 35-64 years

Relative manual/non-manual difference (%)

Index (1981-1985- 1.00)

Absolute difference (per 100,000)

Index (1981-1985 = 1.00)

1981-1985

49.5

1.00

318

1.00

Men

1986-1990

75.3

1.52

401

1.26

1991-1995

85.8

1.73

392

1.23

1981-1985

21.2

1.00

60

1.00

Women

1986-1990

36.2

1.71

95

1.57

1991-1995

47.7

2.25

113

1.86
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among the men studied here diminished by 9.1% from
1985 to 1990 but by 14.6% from 1990 to 1995 (figure 1).
Among women these figures were 3.6 and 6.6% respect-
ively.
The absolute class difference in male mortality in 1991-
1995 was slightly smaller than in 1986-1990 (table 3).
However, this change is not statistically significant. The
main factor responsible for ending the increase in the

absolute mortality gap and also for die slowing down of
the increase in die relative mortality gap was die devel-
opment of mortality from ischaemic heart disease and
odier cardiovascular diseases: in contrast to the 1980s,
cardiovascular mortality diminished more in die manual
dian in die non-manual class. Anotlier important factor
was die development of mortality from alcohol-associated
causes, 'other diseases', suicide and accidents etc.

Table 3 Age-standardised death rates (per 100,000) by social class, difference in death rates between manual and non-manual workers in
1981-1985 (1), 1986-1990 (2) and 1991-1995 (3), and change in the difference in death rates from period 1 to 2 and from period 2 to 3
for selected causes of death, men and women aged 35-64 years*

Men

All causes

Lung cancer
(162)b

Other cancers
(rest of 140-239)
Ischaemic heart
diseases (410-414)
Cerebro vascular
diseases (430-438)
Other cardio-
vascular diseases
(restof39(M59)
Alcohol-related
causes0

Odier diseases
(rest of 000-799)
Suicide
(E950-E959)
Other accidents
and violence (rest
ofE800-E999)

Women
All causes

Breast cancer
(174)
Odier cancers

Ischaemic heart
diseases

Cerebro vascular
diseases

Other cardio-
vascular diseases

Alcohol-related
causes'

Odier diseases

Suicide

Other accidents
and violence

1

959
946-971
88
84-92

112
108-117
340
332-347
59
56-62

53
50-56
62
59-66
83
80-87
66
62-69

96
92-100

345
337-353
28
25-30

101
97-106
62
59-66
38
35-41
23
21-25
9
7-10

46
43-49
15
14-17
23
21-25

Manual
2

934
922-946
69
66-73

109
105-114
111
270-283
56
53-59

52
49-55
89
85-93
93
89-97
77
74-81

112
107-116

356
348-365

29
27-32
98
94-103
56
53-60
33
31-36
23
21-25
17
16-20
50
47-53
21
19-24
28
26-31

3

848
836-860
55
53-59

104
100-108
212
206-217
47
45-50

47
44-50
96
92-100
91
87-95
82
78-85

115
111-120

349
340-358
31
28-34
97
93-102
42
39-45
29
27-32
18
16-20
21
18-23
55
51-59
24
22-27
31
29-34

Non-manual
1

641
627-656
44
40-48

101
96-107

250
241-259
41
37-45

36
33-40
34
31-37
52
48-56
35
32-38

48
45-53

285
277-293
34
31-36
92
87-96
41
38-44
28
26-31
16
14-18
8
7-9

36
33-39
15
13-17
16
14-18

2

533
521-545
31
28-34
95
90-101

164
157-171
31
28-34

29
26-32
41
38-45
49
45-52
38
35-41

54
51-58

261
255-269
37
34-40
87
83-91
32
29-34
22
20-24
12
11-14
10
8-11

29
27-32
15
13-17
18
17-20

3

456
446-467
26
23-28
88
83-92

116
111-122
28
25-30

25
23-28
45
41-48
44
41-47
38
35-41

47
44-51

236
230-243
34
31-36
81
77-S4
19
17-21
19
17-21
9
8-11

11
10-13
29
27-32
16
14-17
18
17-20

Difference
manual - non-manual
1

318
298-337
44
39-49
11
4-18

89
78-101
18
13-23

17
12-22
28
24-33
32
26-37
31
26-36

47
42-53

60
49-72
-6

-10--2
10
3-16

22
17-26
10
6-14
7
4-10
1

-1-3
10
6-14
0

-2-3
7
4-10

2

401
384-419
38
34-43
14
7-21

113
104-123
25
21-29

23
19-27
48
43-53
44
39-49
39
34-44

57
51-63

95
84-106
-8

-12--4
11
5-18

24
20-29
12
9-15

10
8-13
8
5-10

20
16-24
7
4-9

10
7-13

3

392
376-407
30
26-34
16
10-22
95
88-103
20
16-23

22
18-25
51
46-56
47
42-52
43
39-48

68
63-74

113
102-124
-3
-6-1
17
11-23
23
20-27
10
7-14
9
6-11
9
7-12

25
21-30
8
5-11

13
10-17

Change in
the difference
1-2

84
58-110
-6

-13-1
3

-7-13

24
8-39
7
0-13

6
0-12

19
13-26
12
4-20
8
1-15

10
2-18

34
18-50
-2
-7-3
2

-7-10
3

-4-9
2

-3-7
4
0-7
7
4-10

11
5-16
6
2-10
3

-1-7

2-3

-10
-33-13
-9

-15 to-3
2

-7-11
-18
-30 to-5
-5

-11-0

-2
-7-4
3

-4-11
3

-5-10

4
-2-11

11
3-19

18
2-34
5
0-10
5

-3-14
-1
-7-4
-1
-6-3
-2
-5-2

1
-2-5
5

-1-11
2

-2-6
3

-1-8

a: 95% confidence intervals below the death rates.
b: Codes according to the Classification of Causes of Death 1987 by Statistics Finland based on die 9th revision of die ICD, In parentheses.
a Alcoholic psychoses (291), alcohol-dependence syndrome (303), alcoholic cardiomyoparhy (4255), alcoholic diseases of the liver (5710-5713), alcoholic
diseases of the pancreas (5770 D-F and 5771 C-D) and accidental poisoning by alcohol (851).
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Mortality from these causes (except for 'other diseases')
continued to increase in the manual class, but the increase
was much smaller than in the 1980s. In the non-manual
class mortality decreased slightly and the class difference
in mortality from diese causes taken together increased.
However, the decrease in the class difference in mortality
from cardiovascular diseases and lung cancer more than
compensated for that increase.

Among women die class mortality difference continued
to increase in the 1990s, but the absolute increase was
only approximately half of that in the 1980s (table 3). As
among men, die decrease in cardiovascular mortality was
larger in die manual dian in die non-manual class. Due
to die low level of female cardiovascular mortality diis
was not sufficient to end die widening of die mortality
gap, to which all causes other dian cardiovascular diseases
contributed.

DISCUSSION
It appears diat die severe recession in die first half of die
1990s has not had negative short-term effects on die
overall level of mortality among the middle-aged popula-
tion in Finland: all-cause mortality diminished more
during die recession dian during die economic boom in
die late 1980s. However, the period covered by die study
is relatively short. For many chronic causes of deadi die
effects of recession may only become evident after a
prolonged follow-up.
Absolute and relative class differences in total mortality
increased markedly among bodi men and women in die
1980s. During the recession in 1991-1995, the relative
differences continued to grow, but not as rapidly as earlier,
among men die increase in absolute difference actually
ended. The slowing down of die relative increase in die
class mortality gap during die recession was against die
expectations presented in die Introduction of diis paper.
Since die study covers all deadis among 35-64 year old
Finns from 1981 to 1995, diere is no bias in die
representativeness of die results. We avoided die frequent
problem of bias in class mortality rates caused by die
'healdiy worker effect' by classifying persons outside die
labour force on die basis of dieir former occupation or die
occupation of die head of household. The change from
die 8di revision of die ICD to die Finnish version of die
9di revision has only a negligible effect on die
comparability of die results over time when, as was die
case here, broad groups of causes of deadi are used.27

The reasons for die unexpected results for bodi die overall
positive trends in mortality and changes in class
differences are not obvious. At die general societal level
one explanation could be diat die Finnish system of
unemployment compensation was capable of protecting
die unemployed from a drastic deterioration in living
conditions. The inequality in disposable income as
measured by die Gini coefficient remained almost
constant from 1990 to 1994 (0.204 versus 0.208). In 1995
die coefficient was somewhat higher (0.216). More
specific tentative explanations are presented below on die

•I basis of die cause-specific results and results from studies

on factors affecting mortality from cardiovascular diseases
and alcohol-related causes.

Mortality from cardiovascular diseases
A major factor affecting trends in total mortality during
die period studied was die marked continuous decline in
mortality from ischaemic heart disease and odier cardio-
vascular diseases. According to results concerning eastern
Finland, changes in smoking, serum cholesterol levels and
blood pressure explain most of die decline in mortality
from ischaemic heart disease and stroke during die 1970s
and 1980s in the total population. • Among manual
workers diese risk factors well explain die decline in
mortality from ischaemic heart disease.30 However,
among non-manual employees, die mortality decline in
die 1980s was considerably larger dian could be expected
on die basis of trends in risk factor levels.
New mediods in treatment and secondary prevention of
cardiovascular diseases were adopted during die 1980s;
diese included coronary artery bypass grafting, coronary
angioplasty, thrombolytic treatment and prophylactic use
of acetosalicylic acid. It is plausible diat die upper socio-
economic strata have better access to such new treatments
when they are not yet widely available. When knowledge
about and die availability of new treatment methods
increase, dieir use may spread more evenly in die popu-
lation. Such a diffusion process could have contributed
to die marked increase in cardiovascular mortality
differentials during die 1980s and dieir stabilisation
during the 1990s in Finland.

The evidence regarding coronary surgery lends some
support to this interpretation. During the first half of the
1980s, on average approximately 400 coronary bypass
operations and angioplasties were performed annually in
Finland; during the late 1980s die figure climbed to 1,400
and in 1990-1994 to 3,500 (Finnish Heart Association,
unpublished data). In die late 1980s bypass operations
were 35% more common among male non-manual than
manual workers in Finland and among women die corres-
ponding excess was 19%, despite die marked mortality
and morbidity differences running in the opposite
direction.31 As rates for surgical treatment of ischaemic
heart disease have sharply increased since then, it seems
reasonable to assume that the wide socioeconomic
inequities in the use of coronary surgery relative to need
have declined during die 1990s, contributing to a greater
absolute decrease in mortality in the manual dian in die
non-manual class.
The decline in male lung cancer mortality had almost no
effect on changes in the class difference in total mortality,
because the trends in male lung cancer mortality were
similar in both classes during die period studied here.
Mortality from cancers other than lung cancer also played
only a minor role in the development of mortality
differentials.

Mortality from alcohol-related causes
Differences between social classes in trends in mortality
from alcohol-related causes of deadi made a marked con-
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tribution to the increase in the gap in all-cause mortality
in the 1980s. In addition, the slowing down of the relative
increase in the all-cause mortality gap in the 1990s was
partly due to changes in these trends. The changes in
mortality from accidents and suicide were similar to those
in mortality from alcohol-related causes. This parallel
development is not surprising as nearly half of the middle-
aged men who died from accidents and suicides in 1987—
1993 were intoxicated according to information on con-
tributing causes of death in the death record.3^ It seems
likely that both the rapid increase in mortality from
alcohol-related causes and the simultaneous increase in
mortality from accidents and suicides was largely caused
by the rapid increase in the consumption of alcohol in the
1980s: annual per capita alcohol consumption (including
estimated unrecorded use) increased by almost 20% from
1985 to 1990.33 The increase in the late 1980s was
connected with the growth in purchasing power which
followed with the rapid economic growth. Our results
indicate that the increase in alcohol consumption had
more harmful effects in the manual than in the non-
manual class.
Similarly, the slowing down of the increase in mortality
from alcohol-related causes, accidents and suicide in
1991-1995 is probably related to the decline in alcohol
consumption during the recession. Annual per capita
alcohol consumption dropped by more than 10% from
1990 to 1994, but increased again in 1995.33 The decline
in alcohol consumption was most likely due to the
negative effect of recession on income. Thus, the
recession indirectly prevented premature deaths.

Concluding comments
Covering varying periods ending in the 1980s or early
1990s, all studies in developed countries have found an
increase in relative socioeconomic inequalities in
mortality among working age men, a major cause of which
has been the more rapid decline in cardiovascular
mortality in the higher social classes. Our results for
the 1990s suggest that the decline in cardiovascular
mortality in Finland may be reaching a phase during
which the absolute decrease is more rapid in the manual
class than in the non-manual class. It seems likely that,
sooner or later, this phase will be reached in all countries
with declining cardiovascular mortality because the rapid
decline of mortality in the non-manual class cannot
continue indefinitely.
In conclusion, our results show that economic recession
slowed down rather than sped up the growth of socioeco-
nomic inequalities in mortality. Changes in inequalities
in Finland have resulted from a complex combination of
different and even opposite trends for various causes of
death, which vary by sex, class and period. In the light of
this complexity it seems unlikely diat there exists any
single economic or other explanation for class inequalities
and changes in inequalities which would be universally
valid. For example, the suggestion that changes in in-
come inequality are a major cause of the widening of
inequalities in mortality does not fit in the case of Finland,

since inequalities in disposable income diminished
rapidly from 1965 to 1975 and there was no increase
before the end of the period covered by this study.34

Detailed cause-, country- and period-specific analyses are
needed to gain a better understanding of trends in socio-
economic inequalities in mortality.
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