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SUMMARY The association between four-year mortality and some socioeconomic indicators has
been studied in all Oslo men aged 40-49, invited to a screening programme for cardiovascular
disease, and in a 'healthy' subgroup of participating men free of cardiovascular disease and diabetes
at screening. The lowest social class exhibited a much higher total mortality than the other classes.
This was pronounced for a variety of causes of death, such as cancer of the lung, accidents and
homicide, and coronary heart disease. The negative mortality gradient by increasing
socioeconomic status can to a certain degree be 'explained' by the coronary risk factor pattern.

In recent years, it has become more evident that
persons in lower socioeconomic classes exhibit a
higher morbidity and mortality from coronary heart
disease (CHD) and sudden death (SD) than those in
the middle and upper classes. 1-3 It is also known that
several coronary risk factors, such as elevated levels
of serum cholesterol, serum triglycerides, blood
pressure, cigarette smoking, and physical inactivity at
leisure, are more prevalent in the lower classes.4

In this paper we present the four-year total and
CHD + SD mortality of the Oslo study in various
socioeconomic classes, and discuss to what extent
some conventional risk factors might explain
differences in mortality patterns between different
social groups.

Material and methods

SCREENING DATA
During the period May 1972 to December 1973 a
screening programme for cardiovascular disease was
completed for about 16 200 Oslo men aged 40-49. A
number of coronary risk factors (CRF) were
measured, such as serum cholesterol and
triglycerides, blood pressure, and so on. A
questionnaire on previous cardiovascular disease and
diabetes, smoking habits, and degree of physical
activity at work and at leisure was also completed.
Based on previous cardiovascular studies in Oslo, 5 6
three subscores of risk were computed. The subscore
for serum cholesterol ranged from 1 to 24, the one for
systolic blood pressure from 1 to 4 5, and the one for
number of cigarettes smoked daily from 1 to 4.
Finally, a coronary risk score was defined as the

multiple of the three subscores. For each attending
man such a coronary risk score was computed, based
on the levels of the three risk factors mentioned.
A subgroup of the attending men were free of

cardiovascular disease or diabetes at screening, and
they were called 'healthy' men. Further details have
previously been published.7

CENSUS AND MORTALITY DATA
In the 1970 census, education is grouped into five
levels, and so is the 1972 income data.4 Official codes
of occupation only have been used.8 The screening
data were matched with the census, income, and
mortality data by means of the individual personal
numbers, which completely identify each living
person in Norway. All invited men (- 26 000) were
followed up from date of screening until 31
December 1977 with respect to cause-specific
mortality. The main diagnosis only was used as cause
of death.

COMPUTATIONAL METHODS
The number of men who died in the four years of
follow-up per thousand at risk was used as a crude
measure of mortality. Adjustments to the mortality
rates for factors other than socioeconomic status
(SES) were made one at a time by the indirect
method.9 Adjustments for serum cholesterol and
systolic blood pressure were not made because of
their relatively poor association with SES.4
By means of a cross-tabulation of income and

education (Figure) five classes of socioeconomic
status were defined, which is a slight modification
from that previously reported.4 Class III was made
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larger and more logical. Because of small numbers,
results from the two highest Social Classes (I and II)
were combined.

Socioeconomic status class III is heterogeneous
and was divided into three subgroups:
(i) Men with rather high education and low income,

called 'under achievers'.
(ii) Men with medium education and medium

income, called 'middle achievers'.
(iii) Men with rather low education and high income,

called 'over achievers'.

STATISTICS
Differences between rates were tested by x2 tests.
Many of the hypotheses are not formulated a priori,
and the given significance levels may thus be artefacts
and should be interpreted with care.

Results

ALL INVITED MEN
Table 1 gives numbers of deaths and rates for total
and for CHD + SD mortality in relation to income
and education. A systematic decrease in total and
CHD + SD mortality is observed with increasing
educational level. The rates for 'high' educated men
are only about 50% of those for the 'low' educated.
The mortality gradients by income are less
systematic. The lowest income group has an
especially high total mortality compared with the
other groups; CHD + SD mortality does not differ
greatly.

Table 2 presents death rates by social classes as
defined in the Figure. There is a distinct decreasing
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Table 1 Four-year total and CHD + SD mortality rates
per thousand by income and education (all invited men,
aged 40-49 at entry, n = 24 851)
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Table 2 Total and CHD + SD mortality rates per thousand by social class (all invited men, aged 40-49 at entry)
Social Class I HI IV . V Total

Under Middle Over
achievers achievers achievers Subtotal

Mortality 354 2270 1115 5286 537 6938 12 785 2504 24 851

TOTAL Deaths 3 39 16 80 9 105 310 138 595
Rate/1000 8-5 17-2 14-3 15.1 16-8 151 24-2 551 23-9

16-0

CHD + SD Deaths 2 18 2 28 3 33 133 32 218

Rate/1000 5 6 7-9 1-8 5-3 5 6 4-8 11-0 12-8 8-8

7-6

mortality gradient by increasing status. Social ClassV
especially has more than 100% higher total mortality
than classes I-IV (P <0.01). CHD + SD mortality
rates show the same trend (P <0-05). There is a

tendency towards higher mortality in over achievers
compared with under achievers. The differences,
however, are not significant (P >0.10).

'HEALTHY' MEN
This group consists of men free of known
cardiovascular disease and diabetes at screening
(n = 14 815). Table 3 shows their total and
CHD + SD death rates by socioeconomic status in
crude and adjusted rates for both cigarette smoking
and risk score. The unadjusted total mortality rate
decreases with increasing socioeconomic status, but
the gradient is dominated by class V, which has a
highly unfavourable prognosis compared with the
other classes. After adjusting for the known
differences in either cigarette smoking or coronary
risk score based on serum cholesterol, systolic blood
pressure, and cigarette smoking,'4 it becomes even

more evident that classV has an especially high death
rate compared with the other classes. Class III has the
lowest death rate. The ratio between the class V and
the class I + II total death rate is reduced by 30%

after adjusting for coronary risk score. For CHD
+SD a similar pattern is observed, and the ratio is
then reduced by 40%. Thus, neither the high
mortality in class V nor the low mortality in class III
can be wholly explained either by cigarette smoking
or by coronary risk score.
Table 4 presents total and CHD + SD mortality

in various occupational groups. Transport and
communication workers, especially bus, tram, and
taxi drivers, have higher mortality rates than other
groups. Construction and iron and metal workers
also have excess mortality for healthy men.

Executives, scientists, clerks, salesmen, etc., present
with low mortality figures.

Discussion

One reason why a man has a low income may be that
he is chronically ill or disabled. Such persons will
probably have a substantial excess mortality.10 Thus,
the observed high total mortality in the lowest
income group may be a result of such a selection, and
if adjustment is made for educational level, there is
no difference between the four other income groups
either in total or in CHD + SD mortality (Table 1).

Table 3 Total and CHD + SD mortality rates per thousand by socioeconomic class: crude and adjusted rates for
risk score and cigarette smoking ('healthy' men, aged 40-49 at entry)

Socioeconomic classes

I 11 111 IV V Total
Mortality 186 1417 4366 7865 843 14 677

TOTAL Deaths 1 13 30 105 26 175

Rates/1000 8-8 6-9 13-4 30-9 11-9
adjusted (score) 10-6 7 5 12-6 25-8
adjusted (cigarettes) 10-4, 7-6 12-6 26-2

CHD + SD Deaths 1 6 10 41 10 68

Rates/1000 4-3 2-3 5 2 11-9 4-6
adjusted (score) 5 8 2-5 4-9 9 5
adjusted (cigarettes) 4-8 2-6 5-0 9-9
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Table 4 Total and CHD + SD mortality rates per thousand for selected occupational groups (healthy and all invited
men aged 40-49)

Healthy men All invited men
n = 14 677 n = 25779

Occupation Total CHD + SD Total CHD + SD

Technical, physical science, humanistic, artistic 8-1 2-8 27-9 8-0
Administrative, executive, managerial 9-4 2-9 16-8 6-1
Clerical and sales 8-9 2-5 18-2 8-1
Transport and communications 19-1 9-9 32-1 14-7

Bus, tram, and taxi drivers 22-9 15-3 31-4 22 5
Manufacturing and construction 16-0 6-2 28-2 9-8
Services 13-3 4 5 30-4 9-6

ALL OCCUPATIONS 12-2 4-6 25-6 9-2

Educational standards are established long before
the age of 40, and should be less affected by disease
than income. In fact, the educational gradient of
mortality is more stable, and even when adjusted for
income, there is a steady declining mortality trend by
increasing educational level (Table 1). It seems that
of the two factors defining socioeconomic status,
educational level is on the whole the most important
with regard to mortality.
Compared with Social Classes I-IV, Social Class V

is characterised by excess mortality from accidents
and homicide (ratio = 2.9), stroke (ratio = 2 9), and
cancer of the lung (ratio = 2.5), whereas the excess
mortality from coronary heart disease including
sudden death is moderate (ratio = 1-5). Total cancer
mortality is also higher in Social Class V compared
with the others (ratio= 1.9). Thus, the high
mortality in Social Class V is related to a variety of
causes of death. None of the data seem to contradict
the assumption that low income is often caused by
disease. Thus, the especially high mortality in Social
Class V may be partly due to an excess morbidity at
the time of screening.

It is believed that among the screening participants
(about 65% of the whole cohort), the prevalence of
various diseases was lower than for all invited men.
Bedridden or seriously sick persons would not, of
course, have attended the screening programme.
Men with cardiovascular disease and diabetes have a
clear excess mortality from CHD + SD and they
have been excluded from those participating,
securing a rather 'healthy' group with respect to
CHD. Still, the socioeconomic gradient is present for
CHD + SD mortality, but Social Class V has an
especially high total, as well as CHD + SD mortality.
It is known that in the present study also the
conventional risk factors such as high levels of serum
cholesterol and blood pressure, cigarette smoking,
and inactivity at leisure are more pronounced in
Social Class V than in the other classes.4

Nevertheless, after adjustment for coronary risk
score, 60% of the difference in CHD + SD mortality
between Social Class V and I + II remains

"unexplained'. However, coronary risk score (based
on cholesterol, systolic blood pressure, and
cigarettes) hardly gives an optimal prediction of
future CHD + SD. A number of other risk factors
are not included in the adjustment calculations. Thus,
it is believed that a great part of the socioeconomic
gradient for both total and CHD + SD mortality may
be 'explained' by the conventional risk factors. So
much of the difference in mortality may be traced
back to differences in those characteristics of life style
which cause differences in coronary risk factor levels.

Social Class III has an especially favourable
prognosis due to an especially low mortality rate from
CHD + SD. The CHD + SD mortality rate is lower
than that of the combined Social Classes I + II + IV
(P <0.01). This is hardly explained by the
conventional risk factors,' and other explanations
must be considered. Data from England and Wales
also show irregularities for Social Class 111.2 This class
consists to a large extent of clerks and persons in sales
work. These occupations, representing about 20% of
the 'healthy' group, have a low CHD + SD mortality
compared with their coronary risk score." However,
this was not found in another Norwegian study on
mortality and occupation"' which on the whole
showed a low correlation to our findings (data not
given).
The reason why Oslo men in these occupational

groups have a reasonable CHD prognosis is
uncertain. It may be a spurious finding based on a
rather small number of deaths, and should be
followed with special concern in the future.
The high total and CHD + SD mortality rate of

taxi and bus drivers is a well known observation12 and
can partly be. explained by their relatively high
coronary risk score.8 Metal and iron workers also
have higher CHD + SD mortality than indicated by
their coronary risk score, but again this finding is not
consistent with a previous report.11

Reprints from Dr. I. Holme, the Life Insurance
Companies' Institute for Medical Statistics at the
Oslo City Hospitals, Ulleval sykehus, Oslo, Norway.
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