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Abstract

The purpose of the study was to analyse the relative importance of socioeconomic

conditions in childhood and adulthood as predictors of cardiovascular mortality

in adulthood. The study is based on a 10% sample of the 1950 Finnish census,

linked individually to information from the censuses of 1970–95 and to deaths

during 1971–98. Subjects aged 7–13 years living with their parents in 1950 were

included. Parent’s occupational class in 1950 and the subject’s own occupational

class in 1970 were used as measures of socioeconomic position in childhood and

adulthood. The main statistical method used was the Cox proportional hazards

model.

Socioeconomic conditions in childhood and adulthood were independent predictors

of adult cardiovascular mortality in both sexes and of non-cardiovascular mortality

among men. The effect of parent’s occupational class on mortality was systematic

and graded. The results suggest that the impact of living conditions in childhood

on adult mortality is not restricted to the effects of absolute poverty and

undernutrition.
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Introduction

During the late 1980s and the 1990s a vivid scientific discussion has been going on
concerning the relative importance of circumstances during different phases of the
life course as determinants of health in adulthood and older age (Harris 2001).
Increasing interest has been focused on the role of the fetal period and childhood
in determining adult health. The hypothesis of biological programming, introduced
by David Barker and his colleagues, suggests that certain stimuli, such as
undernutrition, during critical periods in utero or in early infancy have lifelong
effects on an individual’s health (e.g. Barker and Osmond 1986; Barker 1992;
Barker 1998). A related hypothesis was put forward earlier by Forsdahl (1977).

The emphasis has been on ischaemic heart disease and other cardiovascular diseases
(e.g. Burr and Sweetnam 1980; Barker and Osmond 1986; Vågerö and Leon 1994;
Wannamethee et al. 1996), but there is evidence that poor living conditions during
childhood also are associated with an increased risk of poor general health
(Lundberg 1993; Rahkonen, Lahelma and Huuhka 1997; Bosma, Mheen and
Mackenbach 1999), as well as many other diseases in adulthood, such as chronic
bronchitis (Barker 1992), lung cancer (Forsdahl 1977), stomach cancer and stroke
(Davey Smith et al. 1998), several infectious diseases (Elo and Preston 1992), and
schizophrenia (Barker 1990).

The hypothesis that poor living conditions during childhood predict poor health
and cardiovascular death in adulthood has gained support also from Finnish studies
(Notkola et al. 1985; Kaplan and Salonen 1990; Lynch et al. 1994; Rantakallio et
al. 1997; Eriksson et al. 1999). According to Notkola’s results, concerning men
born in 1900–1919, poor living conditions in childhood were associated with high
mortality from cardiovascular diseases in adulthood even when the effects of life-
style factors and socioeconomic position in adulthood were taken into account.
(Notkola 1985; Notkola et al. 1985). This effect, however, was found only in Eastern
Finland. Mortality from other than cardiovascular causes was not associated with
living conditions in childhood. Also, according to Kaplan and Salonen (1990),
socioeconomic status in childhood in Eastern Finland was significantly associated
with ischaemic heart disease in middle-aged men. Furthermore, findings from
another Finnish data set suggest that death from coronary heart disease may be a
consequence of poor prenatal nutrition followed by improved postnatal nutrition
(Erikson et al. 1999).

Some results and interpretations have questioned the hypothesis about a significant
impact of childhood living conditions on adult mortality. In particular, research
pertaining to the effects of early life conditions on adult health has been frequently
criticised for not controlling for confounding factors, such as living conditions
during adulthood (Ben-Shlomo and Davey Smith 1991; Elford, Whincup and
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Shaper1991; Elford, Shaper and Whincup 1992; Elo and Preston 1992; Paneth and
Susser 1995; Joseph and Kramer 1996; Kannisto, Christensen and Vaupel 1997).
So far, no consensus has been reached about the relative importance of early living
conditions as compared to the conditions at later stages of life. To correctly assess
the role of different factors, the accumulation and interaction of exposures during a
person’s entire life course as well as the interactions between them should be taken
into account (e.g. Ben-Shlomo and Davey Smith 1991; Lundberg 1993; Lynch et
al. 1994; Kuh et al. 1997; Rahkonen et al. 1997; Davey Smith et al. 1997, 1998;
Wamala et al. 2001).

This study aims to assess the relative importance of socioeconomic conditions in
childhood as predictors of cardiovascular mortality in adulthood in Finland among
persons born in 1937–43. Earlier research on the impact of early living conditions
on adult health, in Finland and predominantly also elsewhere, has only focused on
men. In this study, mortality of women is also analysed.

Data and methods

The study is based on a large data set constructed by first computerising a 10%
sample of the 1950 Finnish census and then linking it with data from the
Longitudinal Census Data File, including information from the censuses carried
out in 1970–95, and to the registers on causes of death in 1971–98. As the personal
identification codes were not in use prior to the 1960s, they had to be determined
for each individual included in the 1950 census sample in order to enable their
linkage to the other registers. Of the total sample, 73.1% could be linked to the
Longitudinal Census Data File, which is quite close to the estimated theoretical
maximum, allowing for deaths and emigration between 1950 and 1970 (Statistics
Finland 1997).

Data on all members of the household were included on the same census form in
1950. The socioeconomic position of the child was defined on the basis of the
occupational class of the head of the household. In most cases the head of household
was also the main breadwinner of the family and the father of the child. Children
aged 7–13 who lived with their parents in 1950 were included in this study. In 1950,
the proportion of children living somewhere else than with their parents started to
increase after the age of 13. The subject’s own occupational class at the end of
1970, i.e. at the age of 27–33, was used as the indicator of socioeconomic position
in adulthood. Due to differences in the census questionnaires in 1950 and in 1970,
the classifications of the two socioeconomic variables are not exactly identical. In
1950, the farming population was quite large, and it was further classified into three
groups according to arable land. For the 1970 data this could not be done. In 1970,
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the manual workers who were not employed in agriculture were divided into skilled
and unskilled categories.

The final data set includes only those subjects who were identified in the 1970
census and who were either still alive and could be identified at the 1995 census or
who were known to have died in 1971–98. The number of persons belonging to
these cohorts was 24 923 men and 24 068 women. The distribution of the study
population according to gender and the two socioeconomic variables is given in
Table 1. Substantial differences can be seen between the distributions according to
socioeconomic indicators. In 1950, 37% of the study population were living in
farming families whereas in 1970 only 8% of them were farmers. By contrast, the
proportion of non-manual employees was much higher in 1970 than in 1950. In
1970, also the group “other, unknown” was quite large, consisting mainly of
students.

Table 1. The distribution of the study population by parent’s occupational class in
1950 and one’s own occupational class in 1970.

Men Women All

(N) (N) (N) (%)

Parent’s occupational class in 1950

Non-manual 3431 3265 6696 13.8

Manual 7312 7056 14368 29.3

Manual, agriculture or forestry work 2149 2101 4250 8.7

Farmer, 0–4 hectares 4056 4051 8107 16.6

Farmer, 5–9 hectares 2894 2817 5711 11.7

Farmer, 10+ hectares 2444 2293 4737 9.8

Other self-employed 1965 1810 3775 7.7

Other, unknown 672 675 1347 2.8

One’s own occupational class in 1970

Non-manual 6747 9885 16632 34.0

Skilled manual 8810 4992 13802 28.2

Unskilled manual 1144 1241 2385 4.9

Manual, agriculture or forestry work 862 259 1121 2.3

Farmer 1916 1950 3866 7.9

Other self-employed 978 948 1926 3.9

Other, unknown 4466 4793 9259 18.9

In this study, mortality from cardiovascular diseases and other causes of death is
analysed. The classification of causes of death is based on the short list of causes
of death used in time series from 1969 onwards (Statistics Finland 1999, Appendix
2A). Mortality follow-up started when the subjects turned 35, i.e. at the beginning
of 1972 for the oldest subjects and at the beginning of 1978 for the youngest
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subjects, and ended at the end of 1998 when the subjects were 55–62 years old.
During the follow-up, 965 cardiovascular deaths occurred among men and 238
among women. The number of deaths from other causes was 1963 and 881,
respectively.

The main statistical method used was the Cox proportional hazards model (Altman
1991). Separate analyses were performed for men and women. Two consecutive
models were applied in the analysis of relative mortality differences. In the first
model relative mortality ratios (relative hazards) were presented for the socioeco-
nomic indicator in question. The second models gave mortality ratios adjusted for
the subject’s own occupational class or parent’s occupational class.

Results

Cardiovascular mortality

Age-adjusted mortality from cardiovascular diseases varied significantly according
to both socioeconomic indicators among both women and men (Table 2). According
to parent’s occupational class in 1950, cardiovascular mortality was highest in
manual agriculture and forestry work, followed by other manual workers and small
farmers. Particularly in women, also the small group “other, unknown” had high
mortality. The lowest mortality was observed among children of non-manual
employees and farmers with at least 10 hectares of cultivated land.

Differences in age-adjusted mortality were also very clear according to the subject’s
own occupational class in 1970. Among men, these mortality differences tended to
be greater compared with the corresponding differences in women, and also
compared with men’s mortality differences by parent’s occupational class. Mortality
was highest among unskilled manual workers and lowest among non-manual
employees and also, in the fairly large group of “other, unknown”, representing
mainly persons who were students in 1970.

The adjustment for the subject’s own occupational class in 1970 markedly reduced
the mortality differences by parent’s occupational class in 1950, and in general the
mortality differences were no longer statistically significant. However, even after
the adjustment for the subject’s own adult occupational class, cardiovascular
mortality among sons of manual workers in agriculture and forestry remained
statistically significantly higher than among sons of non-manual employees. Fur-
thermore, regarding parent’s occupational class, there was a statistically signifi-
cant mortality trend among the farming population, i.e. agriculture/forestry workers
and farmers.
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Men

Adjusted for one’s
Parent’s occupation in 1950 own occupational class

1 Non-manual 1.00 1.00
2 Manual 1.42 (1.12–1.80) 1.19 (0.93–1.52)
3 Manual, agriculture/forestry 2.08 (1.58–2.72) 1.56 (1.17–2.06)
4 Farmer, 0–4 hectares 1.41 (1.09–1.82) 1.07 (0.82–1.40)
5 Farmer, 5–9 hectares 1.27 (0.96–1.69) 0.98 (0.73–1.31)
6 Farmer, 10+ hectares 1.18 (0.87–1.58) 0.91 (0.67–1.25)
7 Other self-employed 1.38 (1.01–1.87) 1.17 (0.86–1.60)
8 Other, unknown 1.46 (0.95–2.25) 1.17 (0.76–1.81)
Test for difference P=0.000 P=0.232
Test for trend among groups 3–6 P=0.000 P=0.000

Adjusted for

One’s own occupation in 1970 parent’s occupational class

1 Non-manual 1.00 1.00
2 Skilled manual 1.71 (1.44–2.03) 1.64 (1.37–1.96)
3 Unskilled manual 2.89 (2.23–3.74) 2.69 (2.07–3.51)
4 Manual, agriculture/forestry 2.81 (2.11–3.73) 2.64 (1.97–3.56)
5 Farmer 1.63 (1.26–2.10) 1.76 (1.34–2.31)
6 Other self-employed 1.51 (1.08–2.11) 1.49 (1.06–2.10)
7 Other, unknown 0.55 (0.42–0.72) 0.53 (0.40–0.70)
Test for difference P=0.000 P=0.000

Women

Adjusted for one’s
Parent’s occupation in 1950 own occupational class

1 Non-manual 1.00 1.00
2 Manual 1.39 (0.85–2.28) 1.24 (0.76–2.06)
3 Manual, agriculture/forestry 1.90 (1.07–3.37) 1.55 (0.86–2.80)
4 Farmer, 0–4 hectares 1.86 (1.12–3.09) 1.58 (0.93–2.66)
5 Farmer, 5–9 hectares 1.33 (0.74–2.38) 1.13 (0.62–2.05)
6 Farmers, 10+ hectares 0.59 (0.27–1.29) 0.51 (0.23–1.12)
7 Other self-employed 1.50 (0.80–2.82) 1.36 (0.72–2.56)
8 Other, unknown 2.90 (1.45–5.79) 2.63 (1.31–5.29)
Test for difference P=0.002 P=0.178
Test for trend among groups 3–6 P=0.001 P=0.002

Adjusted for

One’s own occupation in 1970 parent’s occupational class

1 Non-manual 1.00 1.00
2 Skilled manual 1.71 (1.25–2.34) 1.60 (1.16–2.21)
3 Unskilled manual 2.05 (1.28–3.28) 1.84 (1.14–2.96)
4 Manual, agriculture/forestry 0.44 (0.06–3.23) 0.40 (0.06–2.86)
5 Farmer 1.22 (0.76–1.97) 1.25 (0.76–2.06)
6 Other self-employed 1.68 (0.95–2.96) 1.63 (0.92–2.87)
7 Other, unknown 0.29 (0.16–0.53) 0.28 (0.15–0.50)
Test for difference P=0.000 P=0.000

Table 2. Relative cardiovascular mortality (hazard ratio) in 1972–98 among men
and women aged 35–62 according to parent’s occupational class in 1950 and one’s
own occupational class in 1970 in Finland. Cohort born in 1937–43.
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The adjustment of parent’s occupational class had only a very small influence on
the mortality differences by one’s own occupational class, and these differences
remained also statistically significant. One’s own occupational class in early
adulthood appeared to be a stronger predictor of cardiovascular mortality than
parent’s occupational class.

Mortality from other causes of death

In other than cardiovascular mortality there were quite small differences among
men according to parent’s occupational class, particularly when one’s own
occupational class in early adulthood was adjusted for (Table 3). Among women,
there was no consistent pattern of mortality variation according to parent’s
occupational class. The subject’s own occupational class proved to be a very strong
predictor of death from other causes than cardiovascular diseases.

Conclusions

In a representative sample of subjects born in 1937–43, parent’s occupational class
was associated with cardiovascular mortality in adulthood in 1971–1998 in Finland.
Adjustment for own occupational class in early adulthood somewhat weakened this
association, but it remained systematic and statistically significant. The mortality
gradient was equally steep among women and men, which is a particularly important
finding. All previous results from Finland and most results from other countries as
well have only concerned men.

Among men, the results suggested a systematic effect of early living conditions on
deaths from other than cardiovascular causes even after adjusting for adult
occupational class. This result may imply that poor living conditions in childhood
increase the risk of some non-cardiovascular causes of death as well. Mortality from
stomach cancer and stroke, for example, has been found to be connected with
adverse socioeconomic conditions in childhood (Davey Smith et al. 1998). A more
detailed cause-specific mortality analysis is obviously needed, based on a larger
number of deaths than were analysed in this study.

Among women, there were no signs of an association between parent’s occupational
class and adult mortality from other causes of death than cardiovascular diseases
when the subject’s own social position in adulthood was taken into account. It is
possible that this lack of any association among women hides two opposite trends.
British results suggest that less affluent conditions during childhood may protect
against some non-smoking related cancers, which appear to be related to high calorie
intake (e.g. Frankel et al. 1998; Gunnell et al. 1998).
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Men

Adjusted for one’s
Parent’s occupation in 1950 own occupational class

1 Non-manual 1.00 1.00
2 Manual 1.26 (1.08–1.48) 1.12 (0.95–1.32)
3 Manual, agriculture/forestry 1.48 (1.22–1.80) 1.22 (1.00–1.50)
4 Farmer, 0–4 hectares 1.15 (0.96–1.37) 0.98 (0.81–1.18)
5 Farmer, 5–9 hectares 1.13 (0.94–1.37) 0.99 (0.81–1.21)
6 Farmer, 10+ hectares 0.85 (0.68–1.06) 0.75 (0.60–0.95)
7 Other self-employed 1.14 (0.92–1.41) 1.03 (0.83–1.28)
8 Other, unknown 1.42 (1.06–1.89) 1.21 (0.90–1.61)
Test for differences P=0.000 P=0.107
Test for trend among groups 3–6 P=0.000 P=0.000

Adjusted for

One’s own occupation in 1970 parent’s occupational class

1 Non-manual 1.00 1.00
2 Skilled manual 1.40 (1.24–1.58) 1.37 (1.21–1.56)
3 Unskilled manual 2.83 (2.37–3.37) 2.73 (2.28–3.27)
4 Manual, agriculture/forestry 1.61 (1.27–2.05) 1.59 (1.25–2.03)
5 Farmer 1.12 (0.92–1.36) 1.25 (1.02–1.55)
6 Other self-employed 1.11 (0.86–1.44) 1.12 (0.86–1.45)
7 Other, unknown 0.63 (0.53–0.75) 0.62 (0.52–0.74)
Test for differences P=0.000 P=0.000

Women
Adjusted for one’s

Parent’s occupation in 1950 own occupational class

1 Non-manual 1.00 1.00
2 Manual 1.02 (0.81–1.28) 0.94 (0.75–1.18)
3 Manual, agriculture/forestry 1.03 (0.76–1.39) 0.88 (0.65–1.20)
4 Farmer, 0–4 hectares 1.09 (0.85–1.39) 0.96 (0.74–1.24)
5 Farmer, 5–9 hectares 0.84 (0.63–1.11) 0.74 (0.55–1.00)
6 Farmers, 10+ hectares 1.03 (0.77–1.37) 0.93 (0.69–1.24)
7 Other self-employed 0.98 (0.71–1.33) 0.92 (0.67–1.26)
8 Other, unknown 0.99 (0.63–1.54) 0.92 (0.58–1.45)
Test for differences P=0.766 P=0.927
Test for trend among groups 3–6 P=0.483 P=0.627

Adjusted for
One’s own occupation in 1970 parent’s occupational class

1 Non-manual (Reference group) 1.00 1.00
2 Skilled manual 1.35 (1.14–1.59) 1.37 (1.16–1.63)
3 Unskilled manual 1.63 (1.26–2.10) 1.66 (1.28–2.15)
4 Manual, agriculture/forestry 1.11 (0.59–2.08) 1.13 (0.60–2.13)
5 Farmer 1.11 (0.86–1.42) 1.15 (0.89–1.49)
6 Other self-employed 1.01 (0.71–1.43) 1.02 (0.72–1.45)
7 Other, unknown 0.38 (0.29–0.50) 0.39 (0.30–0.51)
Test for differences P=0.000 P=0.000

Table 3. Relative mortality  (hazard ratio) from other causes of death than cardio-
vascular diseases in 1972–98 among men and women aged 35–62 according to
parent’s occupational class in 1950 and one’s own occupational class in 1970 in
Finland. Cohort born in 1937–43.
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One’s own adult socioeconomic position appeared to be a somewhat stronger pre-
dictor of cardiovascular mortality than parent’s occupational class. The connection
between current socioeconomic position and mortality was equally strong in
cardiovascular diseases and other causes of death.

The data of this study was based on persons born in 1937–1943. During most of
that period, Finland was involved in the Second World War. There is no evidence
that socioeconomic mortality differentials among persons born during the Second
World War are different compared with those among persons born before or after
the Second World War (see e.g. Valkonen et al. 1993, 69). Also in Norway, analysis
of two war cohorts and the first post-war cohort found little evidence of cohort
effects on socioeconomic mortality differentials (Dahl and Kjærsgaard 1993).

The main result was that both among males and females, parents’ occupational class
was connected with increased mortality, from cardiovascular diseases in particular,
after adjustment for occupational class in adulthood. In this study, socioeconomic
conditions in childhood referred to the situation during the 1940s and 1950s when
absolute poverty was no longer very common in Finland. The mortality gradient
according to parent’s occupational class appeared to be systematic and monotonous.
The lowest adult mortality was observed among children of farmers with large
estates, as well as among daughters and sons of non-manual employees, and an
increase in mortality was observed along with a decline in parents’ socioeconomic
position. Mortality was highest among children of manual workers employed in
agriculture or forestry, i.e. one of the poorest subgroups of the Finnish population
in the 1940s and 1950s. During the late 1930s and the early 1940s, the socio-
economic position of farm and forestry workers was probably the lowest in all of
society, particularly in Eastern Finland. The situation of small farmers was not much
better (Waris 1952; Haatanen 1968; Alestalo 1985). However, the systematic
mortality gradient according to the socioeconomic position in childhood suggests
that the impact of living conditions in childhood on adult mortality is not restricted
to the effects of absolute poverty and undernutrition.
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