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JOHNSON JV, HALL EM, THEORELL T. Combined effects of job strain and social isolation on cardi-
ovascular disease morbidity and mortality in a random sample of the Swedish male working population.
Scand J Work Environ Health 1989;15:271—279. This study examined the impact of psychosocial work
organization on cardiovascular disease (CVD) morbidity and the nine-year cumulative mortality incidence
for a random sample of the male Swedish working population (N=7219). A multiplicative measure was
constructed to model the combined effects of psychological job demands, work-related social support
and work control. Highly strained and isolated workers had a higher age-adjusted prevalence ratio for
CVD morbidity and a higher age-adjusted risk ratio for CVD mortality when compared with those work-
ing under less strained and more collective conditions. Blue-collar workers showed the greatest risk for
both morbidity and mortality when groups with highly isolated and strained conditions were compared
to those in more collective and less strained conditions. Strained and isolated workers also had a substan-
tially higher probability of developing and dying of CVD at a younger age than did those in less adverse

environments.
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Cardiovascular and circulatory disorders continue to
be the major causes of death in the Western world.
Although much is understood about cardiovascular
disease (CVD) with respect to the etiologic significance
of biomedical and behavioral risk factors (such as diet,
smoking, exercise, and hypertension), a significant
proportion of CVD occurrence remains unexplained.
In exploring the etiologic factors which might con-
tribute to CVD, researchers have examined both en-
vironmental conditions and individual predisposing
factors which may contribute to the development of
cardiovascular disorders. In recent years an increasing
body of literature has provided evidence that certain
properties of work (such as occupational status, repeti-
tiveness, pacing, and organizational structure) are as-
sociated with changes in cardiovascular health. For ex-
ample, Buring et al (1) found, after controlling for
biological risk factors, that blue-collar workers are at
increased risk of CVD when compared with white-
collar workers.

In attempting to understand why an individual’s
occupation or the organizational characteristics of
work to which he or she is exposed might contribute
to the development of CVD, researchers have inves-
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tigated the content of the daily experience of work-
life. It has been found, in both laboratory and field
studies, that certain conditions produce measurable
physiological changes. Hormonal elevations (notably
the catecholamines) have been found to be associated
with specific work properties (such as time pressure,
loud noise, distractions and repetitiveness), and lack
of control over task content and execution (2—8).
For example, recent studies of prison personnel in
Sweden have shown that employees in prisons with a
low level of decision latitude have an elevated urinary
excretion of noradrenaline (9) and also tend to have
an elevated prevalence of ventricular ectopic heart
beats during workhours (10).

There is additional evidence that job strain can in-
duce excessive and long-lasting sympathoadrenal
arousal, which leads to sustained blood pressure ele-
vation (4, 8). Adrenaline causes the heart muscle to
beat faster to increase blood flow, and other hormones
cause peripheral vasoconstriction to minimize blood
flow. Due to these hormonal elevations and vasocon-
striction, blood pressure rises (11). In a five-year study
of 380 air traffic controllers repeated measures during
various job tasks demonstrated that high work load
produced significant increases in blood pressure (12).
These physiological reactions — if they are prolonged
over an extended period of time — may result in fur-
ther damage to the cardiovascular system. Theorell et
al (13) found that those men who show a propensity
to blood pressure elevation earlier in life and who work
in ‘“‘strain occupations’’ have much more marked
blood pressure elevations.at work than other men in
the same 28-year-old age group. Another recently com-
pleted longitudinal study performed by Theorell and
his colleagues evaluated the health of working men and
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women in six service occupations (14). Each person was
examined four times. A significant positive average as-
sociation between increasing job strain and increasing
blood pressure at work was shown. These observations
point to the possibility of a direct relationship between
the psychosocial work environment and risk of heart
disease (15).

We have cause to hypothesize, assuming other rele-
vant factors to be equal, that those working for ex-
tended periods in jobs that are stressful could be ex-
pected to age more rapidly and to die earlier when they
are compared to similar workers with less exposure to
adversive psychosocial conditions. This connection be-
tween chronic work stress and the long-term health
consequences of such exposure has been the focus of
a series of investigations in the United States (16—
19) and Sweden (20—26). Karasek and his colleagues
have predicted that biologically adversive strain will
occur under a specific condition, ie, when the psycho-
logical demands of the job exceed the resources for
control over task content (20, 21, 23). A number of
studies support this hypothesis and have demonstrated
that workers in jobs characterized by high demands
and low control are at increased risk of developing
CVD (16—19, 20—26).

Johnson (27—29) and Johnson & Hall (30, 31) have
developed and tested an expanded version of this for-
mulation. In investigating whether social support
from co-workers is another structural factor which
moderates the impact of psychological job demands,
it was found that social isolation at work functions as
an independent risk factor. When isolation is coupled
with lack of control and high demands at work, there
is a substantial increase in observed CVD prevalence
risk. Thus in epidemiologic investigations there is in-
creasing evidence that these three factors — demands,
control and support — may function as a psychosocial
risk complex with respect to health outcomes such as
CVD.

In an effort to examine the effect of combined ex-
posure to low control, low support, and high demands,
a new variable, iso-strain (ie, combination of social
isolation and job strain), was constructed in the present
investigation. This composite represents the joint ef-
fects of the three job characteristics. It was constructed
with the previous finding of the investigators, ie, that
the three factors ‘“‘demands,’” ‘‘control,”” and ‘‘sup-
port’’ interact in a multiplicative manner in relation
to CVD prevalence risk, as the starting point (29). One
of the purposes of the present study was to test this
new variable on a large representative sample in an
attempt to evaluate its usefulness in stress research.
Because iso-strain is a univariate measure, it is a more
parsimonious instrument for measuring and analyz-
ing workplace conditions. It is easier to use and inter-
pret in statistical analyses than the three-factor
demand-control-support model with its 27 possible
combinations (ie, high, medium, and low conditions
for each of the factors).
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This study addressed the following research ques-
tions:

1. Do workers exposed to psychosocially adverse job
conditions (high iso-strain) have a greater risk for CVD
morbidity and mortality than those not so exposed (low
iso-strain)?

2. Do workers exposed to psychosocially adverse job
conditions (high iso-strain) develop CVD at a younger
age and die of CVD earlier than those exposed to more
favorable work conditions (low iso-strain)?

3. Is there evidence of a dose-response relationship
between the intensity of iso-strain exposure, CVD risk,
and age-related trends in the development of CVD
morbidity and mortality?

Materials and methods

Our study used the Swedish Central Bureau of Statis-
tics’ survey of living conditions. Data were collected
in a 1-h personal interview performed by professional
interviewers in 1976 and 1977. The Bureau obtained
a systematic random sample from the National Reg-
ister of Births in 1976 and 1977. The response rates
were 80 % in the two years used in our study. We used
a subsample of 7219 employed men. As the measures
used in this study have been extensively described else-
where (27—30), they will be discussed only briefly.

The categories of blue- and white-collar workers
were defined according to the Bureau’s system. White-
collar workers were office and professional employees,
and blue-collar workers were production, distribution,
and service workers.

The scales for the work characteristics were based on
a principal component factor analysis of the Swedish
questionnaire items relating to work, which were iden-
tically worded and scored in both survey years. They
appear in the appendix. The psychological job-demand
indicator was constructed from two items, which asked
if work was hectic and/or psychologically demanding.
The work control scale measures decision-making
authority, task variety, and personal freedom on the
job. The social support scale consisted of five dichoto-
mous items which measured the availability of social
interaction in the workplace and whether these inter-
actions carry over into nonworklife.

Construction of the iso-strain indicator

One of our earlier studies examined the statistical in-
teractions of demands, control, and social support in
relation to the prevalence of CVD. Using Rothman’s
interaction ratio technique (32—33), we found that the
presence of combined exposure to all of the theoreti-
cally adverse conditions resulted in a CVD prevalence
ratio that was 9 % greater than that predicted in a
multiplicative model. A univariate measure was con-
structed on the basis of the approximately multiplica-



tive character of this interaction. We refer to this as
““iso-strain’’ since it represents the combination of
social isolation and job strain. The variable was con-
structed by rescoring the scales so that a high score
represented an adverse condition. The three subcom-
ponent scales were standardized to a mean of zero and
a standard deviation of one. A constant term was then
added to bring all scores to above one, and the three
scales were multiplied together. On the basis of the
frequency distribution of the resulting scale scores, the
high iso-strain group was defined as the highest quin-
tile, low iso-strain as the lowest quintile, and medium
iso-strain as the middle three quintiles of the con-
tinuous indicator.

Cardiovascular disease indicators

In this study we examined two outcomes, the preva-
lence of CVD morbidity and cardiovascular-specific
mortality over a nine-year follow-up period. The mea-
sure of CVD prevalence was based on the Swedish
Statistical Bureau’s health classification system, which
obtained information on all types of long-term illness
and disability during the personal interview with the
following question concerning health status: “Do you
suffer any long standing illness, effects of an injury,
any disability or weakness?’’ Given an affirmative re-
sponse, the interviewer probes: ‘““Could you explain
that a little more?”’ *“What did the doctor say it was?”’
‘“What part of the body or organ system is affected?”’
The subjects were also questioned concerning their use
of regular medication so that symptom-free conditions
not covered by the previous questions could be includ-
ed. The description of illness was coded by a central
unit of the Bureau according to a coding system de-
veloped and tested by two consultant physicians. They
matched reported symptoms and illness descriptions
with the International Classification of Diseases, eighth
revision (ICD). A general category for diseases of the
cardiovascular system, developed by the Bureau, was
used to classify 407 men as having CVD, a prevalence
rate of 5.64 %. Of these cases, 93 % were coded as
having arteriosclerotic heart disease, cerebrovascular
disease, or peripheral vascular disease (ICD codes
400—404; 410—414; 427, 430—436; and 440—445
respectively). Of the remaining 7 %, 1.4 % were coded
as having a venous or pulmonary embolism or throm-
bosis, 2 % were coded as having an ill-defined heart
disease (ICD code 429), and 3.6 % were coded as
having other or unspecified forms of circulatory sys-
tem disease (ICD codes 454—458). Although a small
proportion of these 1CD categories do not have a plau-
sible stress-related etiology, a decision was made to use
the broader CVD indicator because of the findings
from prospective validation studies of the Bureau’s
chronic disease classification system (34). These studies
had indicated that the survey-based detection system
was very accurate in ascertaining broad categories of
disease, such as ‘‘cardiovascular disease.”” As we have

reported elsewhere (18) the CVD indicator used in this
study was found to have good predictive and dis-
criminant validity, for it was strongly associated with
follow-up CVD mortality and not significantly as-
sociated with non-CVD mortality.

CVD mortality was assessed through the use of the
official Swedish personal identification number. This
number, assigned to all individuals at birth, provided
the basis for linking the survey responses with mor-
tality data from the National Death Register for the
years 1976—1986. Those interviewed in 1976 were fol-
lowed until 1985, and those interviewed in 1977 were
followed until 1986, for a total of nine years of follow-
up for the entire study group. We analyzed the in-
cidence of CVD-related mortality by combining all
deaths for arteriosclerotic heart disease, cerebrovas-
cular disease, and peripheral vascular disease (ICD
codes 400—404; 410—414; 427, 430—436; 440—445
respectively). In the period 1977—1986 there were 193
deaths related to CVD. The nine-year cumulative in-
cidence rate was 2.67 %.

Statistical analysis

The data were analyzed with the Statistical Analysis
System (35) and a series of epidemiologic programs de-
veloped by Rothman & Boice (36). The measures of
association were the relative prevalence and relative
risk ratios. The Mantel-Haenszel chi was used for hy-
pothesis testing (37), and the confidence limits were
constructed from the point estimates of the prevalence
ratio (PR) and risk ratio (RR) and the Mantel-Haenszel
test statistic with the use of test-based interval estima-
tion (38—40). Age adjustment was performed accord-
ing to Mantel-Haenszel’s and Miettinen’s techniques
(37—39).

In our examination of the change in CVD risk across
the three iso-strain levels, the Mantel extension test for
overall trend was calculated, stratified on age (41). The
standardized risk ratio (SRR) values were computed
with Miettinen’s procedure, the low iso-strain group
serving as the standard or reference category (42). A
heterogeneity chi-square was used to examine the
uniformity of effect across the age strata (36).

The logistic curve analysis for age trends was cal-
culated according to the methods proposed by Mac-
Mahon & Worcester (43). The adequacy of the logistic
model was indicated in the goodness of fit chi-square,
which in all cases was statistically nonsignificant and
therefore indicated that there were no significant differ-
ences between the observed rates of CVD and those
probabilities predicted by the logistic model. The logis-
tic curves have been described by two parameters, ie,
the 50 % midpoint, in this analysis the year of age at
which 50 % of the specific iso-strain exposure group
would be expected to develop CVD, and the logistic
slope. By looking at the trends in CVD prevalence
across various age strata, we made the assumption that
age was a rough approximation for exposure time. The
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logistic curves were calculated separately for each iso-
strain group. Since the probability of developing and
dying of CVD inevitably increases with age, our in-
terest focused on the possibility that the manifestation
of CVD would increase at a differential rate in the
separate iso-strain groups.

Results

For the total study group, the workers with a high iso-
strain level were found to have an age-adjusted PR of
1.77 [95 % confidence interval (95 % CI) 1.28—2.44]
for CVD morbidity, when compared with the low iso-
strain group. Moreover, the Mantel extension test for
overall trend, which included the middle category of
exposure, was statistically significant (P =0.001). There
was a stepwise increase in risk for each increase in iso-
strain, ie, there was an SRR of 1.00 for the low, 1.38
for the medium, and 1.75 for the high exposure groups.

A similar and even more pronounced pattern was
found among the blue-collar male sample, the high iso-
strain group having an age-adjusted PR of 2.04 (95 %
CI 1.24—3.36) when compared with the low iso-strain
group. The Mantel extension test for trend was statisti-
cally significant (P =0.002), the SRR values increasing
from 1.00 for the low to 1.47 for the medium and 2.16
for the high iso-strain categories of exposure.

A different pattern was found for the white-collar
sample. Those with high iso-strain had a statistically
nonsignificant age-adjusted PR of 1.49 (95 % CI
0.91—2.43) when compared with those with low iso-
strain. The age-adjusted Mantel extension test was not
statistically significant (P =0.07), although the SRR
values for both the medium (SRR 1.41) and high (SRR
1.34) groups were elevated above 1.00. However, since
there was an indication of heterogeneity of effect across
age strata, separate analyses were performed for the
workers aged 44 years and younger and for those above
44 years of age. When older workers were considered
separately, there was an indication of a significant
trend (P =0.03), and some stepwise increase in CVD
prevalence risk, the medium iso-strain group having
an SRR of 1.64 and the high iso-strain group an SRR
of 1.74. It should be noted that the differential between
the medium and high iso-strain levels for white-collar
workers was not as substantial as that found for the
total or blue-collar samples. The trend in the sample
of younger white-collar workers, although not signifi-
cant (P =0.20), was actually reversed, the medium
(SRR 0.88) and high iso-strain groups (SRR 0.38)
having SRR values below that of the low iso-strain
group.

In the analysis of the CVD mortality of the total
sample, the high iso-strain group was found to have
an age-adjusted RR of 1.92 (95 % CI 1.15—3.21) when
compared with the low iso-strain category. The Man-
tel extension test was statistically significant (P =0.02)
and therefore indicated some degree of trend. How-
ever, the SRR values for the medium (SRR 1.71) and
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high (SRR 1.90) iso-strain categories were not marked-
ly different.

Of the blue-collar subsample, the high iso-strain
group was found to have an age-adjusted RR of 2.58
(95 % CI 1.06—6.28) when compared with the low iso-
strain group. The Mantel extension test was only of
borderline statistical significance (P = 0.08). Although
the SRR for the medium iso-strain group (SRR 2.21)
was elevated relative to that of the low iso-strain group,
it was of a similar magnitude as the SRR of the high
iso-strain group (SRR 2.54).

For the white-collar sample, the high iso-strain group
had an age-adjusted RR of 1.31 (95 % CI 0.58—2.96)
for CVD mortality when compared with the low iso-
strain group. The Mantel extension test was not statisti-
cally significant (P =0.23), and the trend of effect, an
SRR of 1.39 for the medium and of 1.26 for the high
iso-strain group, provided no indication of a dose-
response relationship.

The results of the logistic analysis of age trends for
the prevalence of CVD morbidity in the total popula-
tion is displayed in figure 1. The low iso-strain group
had a markedly slower age progression of cardiovas-
cular disease morbidity than did the other iso-strain
groups. Although there was a greater magnitude of
CVD morbidity at each age within the high iso-strain
category, the age trend was not markedly different
from that seen in the medium iso-strain group.

As in the PR, RR and SRR analyses, the analysis
of age trends for CVD morbidity showed a more pro-
nounced effect for the blue-collar workers than for
either the total sample or the white-collar sample, as
indicated by a comparison of figure 2 with figures 1
and 3. There was a much stronger suggestion of a dose-
response relationship in this subgroup, as there was
a stepwise increase in the age-related progression of
CVD morbidity with increasing levels of iso-strain.

For the white-collar workers, as is shown in figure 3,
the most marked finding was the difference in the age
trends for CVD morbidity between the high and medi-
um iso-strain group on the one hand and the low iso-
strain group on the other. However, there was no
noticeable difference in trend between the high and
medium iso-strain groups.

The logistic analysis of age trends in CVD mortali-
ty incidence for the total male population is displayed
in figure 4. Although there was little difference in the
age-related progression of CVD mortality between the
high and medium iso-strain groups, the trends for these
two groups were considerably more pronounced than
that found for the low iso-strain category, which had
a much slower age progression of CVD death.

A similar pattern was found among the blue-collar
workers, as is shown in figure 5. Again, the most sig-
nificant finding was the much slower age progression
of CVD mortality in the low iso-strain group, when
compared with the other two groups, which demon-
strated rather similar trends.



Finally, figure 6 shows the results of the age trends
in CVD mortality for the white-collar workers. The
overall difference in trends between the high and medi-
um groups on the one hand and the low iso-strain
group on the other was less pronounced than that
found for the blue-collar group or for the total popu-
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Figure 1. Logistic estimates of age trends in the prevalence
of morbidity from cardiovascular disease (CVD) (number of
cases 407) within a random sample of the total Swedish male
working population (N =7219) by low ( ), medium (——-),
and high (-——) levels of iso-strain (ie, combination of social
isolation and job strain).
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Figure 2. Logistic estimates of age trends in the prevalence of
morbidity from cardiovascular disease (CVD) (number of cases
227) within a random sample of the Swedish blue-collar male
working population (N = 4235) by low ( ), medium (——-),
and high (——-) levels of iso-strain (ie, combination of social
isolation and job strain).

lation. There was also a suggestion of a more rapid
age progression among the workers with a high level
of iso-strain than among those with a medium level.
However, the standard errors for the parameters of
the logistic function in the low iso-strain group among
the blue-collar workers and the high iso-strain group

40
Z\ 36*
=
§ 324
o
s 284
O 244
>
9 20
s
(e}

: |6"
-_g 124
2

o .08+
O 04

25 30 35 40 45 50 55 60 65
Age Groups

Figure 3. Logistic estimates of age trends in the prevalence of
morbidity from cardiovascular disease (CVD) (number of cases
180) within a random sample of the Swedish white-collar male
working population (N = 2984) by low ( ), medium (—~—),
and high ( } levels of iso-strain (ie, combination of social
isolation and job strain).

.20
.18+
.16
144
124
10+
.08
.06 -
.04 1
.02 1 B

Probability of CVD Mortality

25 30 35 40 45 50 55 60 65
Age Groups

Figure 4. Logistic estimates of age trends in the nine-year in-
cidence of mortality from cardiovascular disease (CVD) (num-
ber of deaths 193) within a random sample of the total Swedish
male working population (N=7219) by low (——), medium
(——-), and high ( ) levels of iso-strain (ie, combination
of social isolation and job strain).
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Figure 5. Logistic estimates of age trends in the nine-year in-
cidence of mortality from cardiovascular disease (CVD) (num-
ber of deaths 122) within a random sample of the Swedish
blue-collar male working population (N = 4235) by low ( %
medium (——-), and high (——) levels of iso-strain (ie, com-
bination of social isolation and job strain).

among white-collar workers were very large in the mor-
tality analysis. Therefore these curves can only be con-
sidered approximations of possible underlying trends.

Discussion

The main finding in the present study was that the com-
bined measure of iso-strain identified a group with
remarkably slow cardiovascular aging and late CVD
death risk — the low iso-strain group. These findings
were consistent from morbidity to mortality and from
blue-collar workers to white-collar workers. They were
also consistent with the prospective findings in a previ-
ous study of Swedish men (23), among whom the ab-
sence of self-reported job strain was associated with
a decreased risk of heart disease development.

The present study provides support for the hypoth-
esis that workers exposed to adverse psychosocial work
organization (represented in this study by the iso-strain
variable) have an elevated risk for CVD morbidity and
mortality. In terms of a dose-response relationship be-
tween iso-strain and CVD risk, the results were more
uncertain. In the CVD morbidity and mortality-anal-
ysis the Mantel extension test was statistically signifi-
cant, and the SRR values increased with increasing
levels of iso-strain in the analysis of the total sample.
This same pattern was repeated in a more pronounced
form for the blue-collar sample (though the Mantel ex-
tension test was only of borderline statistical sig-
nificance in the mortality analysis). For the white-collar
workers, however, there was only a moderate degree
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Figure 6. Logistic estimates of age trends in the nine-year in-
cidence of mortality from cardiovascular disease (CVD) (num-
ber of deaths 71) within a random sample of the Swedish blue-
collar male working population (N=2984) by low ( ),
medium (———), and high (-——) levels of iso-strain (ie, com-
bination of social isolation and job strain).

of support for a dose-response interpretation and then
only for CVD morbidity in the older group.

In the logistic analysis of the age-related progres-
sion of CVD, the clearest indication of a dose-response
relationship was found for CVD morbidity in the blue-
collar subsample. There was a similar, if less pro-
nounced, dose-response effect found for CVD mor-
bidity in the total sample. For the white-collar work-
ers, and for CVD mortality in all the groups in the
study, there was relatively little, if any, indication of
a stepwise increase in the age-related progression of
CVD with increasing levels of iso-strain.

It is important to distinguish between the overall
CVD risk magnitude represented by the age-adjusted
PR, RR, and Mantel extension test, and the age-related
progression of CVD. As is evident in figure 5, for ex-
ample, workers with a high level of iso-strain evidenced
a notably greater probability of dying of CVD from
the age of 35 to 60 years than did the medium iso-strain
group. This greater risk was reflected in the difference
in the SRR values, 2.54 versus 2.21. However, the
trend, as represented by the logistic slopes of the two
curves for these two groups, was similar. A further dis-
tinction can be made between the rate of progression
of CVD (the slope of the curve) and the degree to which
iso-strain accelerates the onset of the disease. As can
be observed in figures 3 to 6, although there was an
identical or very similar rate of progression for the high
and medium iso-strain exposure categories, progres-
sion began at an earlier age in the high iso-strain group.

Although both the overall risk of disease and the
pattern of its development should be taken into ac-



count in considerations of the effects of environmental
exposure, we would argue that, in the present investi-
gation, the pattern of age progression is perhaps more
important. Though there is some indication of a dose-
related acceleration of disease onset, the most marked
differences were observed when the workers with ei-
ther high or medium iso-strain were compared with
those with low iso-strain. Rather than a clear dose-
response effect that can be attributed to levels of iso-
strain exposure, this study has identified a remarkably
healthy group — those with low demands, high con-
trol, and high support who evidence a very slow
progression of CVD morbidity and mortality.

The lack of consistent observed differences between
the medium and high iso-strain categories may be due
to an error in classification. The iso-strain measure may
only be able to distinguish those with some exposure
from those with little or no exposure. The measure may
need to be refined further in order to delineate between
the high and medium exposure categories.

The present study has a number of methodological
strengths and weaknesses. The studied sample is fully
representative of the Swedish male work force. The
participation in the interviews was good. Loss to
follow-up in the death register was negligible. Thus,
the findings should be generalizable for Swedish work-
ing men.

CVD morbidity was studied by means of an indica-
tor based on interviews, not on actual medical exami-
nation. Although the judgment regarding case/no case
was made following the medical instructions of an ex-
pert panel, an element of self-report bias may still ex-
ist. Self-report bias can increase the risk of spurious
associations since the job characteristics were also
based upon self-reports. The CVD death diagnosis, on
the other hand, has a relatively high degree of accu-
racy due to the high autopsy rate in Sweden.

When the patterns observed for the two end points
are compared, there is some overlap — approximate-
ly one-third of the men who died of cardiovascular dis-
ease had been classified as ‘“cases’’ in the prevalence
study. The difference between the low iso-strain group
and the other groups was larger for CVD mortality
than for morbidity. This finding speaks in favor of a
true difference. Had the CVD mortality findings been
due to the workers in the case group only, they would
have been weaker than the morbidity findings.

House et al (44) has pointed out another methodo-
logical concern in regard to the still common practice
in the epidemiology of occupational stress to measure
job characteristics at only one point in time. The sub-
jects’ reports on this single occasion may reflect a tem-
porary phenomenon which has no significance for
cardiovascular pathology. Thus it is possible that the
reported associations may be spuriously weak. In a
future analysis of the same samples using an occupa-
tionally based psychosocial exposure matrix, we will
be able to utilize individual work histories in order to
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relate mortality to the duration of exposure to various
categories of iso-strain.

The following explanations of the observed de-
creased risk of CVD among low iso-strain workers are
possible:

1. The association may be spurious and simply due
to the self-selection of already sick or vulnerable per-
sons into jobs with moderate or high degrees of iso-
strain. This explanation seems unlikely. Sick or vul-
nerable persons would rather avoid than select jobs
that are demanding, isolated, and uncontrollable, par-
ticularly in a country with an advanced social security
system.

2. Self-report bias may have influenced the morbidi-
ty associations, but it is unlikely to explain the mor-
tality associations. (See the preceding discussion.)

3. Accepted biomedical risk factors may have been
lower in the low iso-strain group. Because of the
limited information available on our sample, we were
not able to examine explicitly the potential confound-
ing effects. However, other studies (15, 30, 45, 46) have
shown that biomedical risk factors do not ‘‘explain
away’’ the association between job strain, social iso-
lation, and CVD. Biomedical risk factors, in particu-
lar smoking habits, blood pressure, and possibly se-
rum cholesterol, may in fact be influenced by job con-
ditions (45, 46). A recent report (47) has also shown
that extremely adverse job conditions may influence
lipoproteins, although in general lipoproteins do not
seem to be influenced to any great degree by psychoso-
cial factors. Therefore, one important distinction
should be made between variance in biomedical risk
factors caused by exposure to psychosocial job con-
ditions and biomedical risk factor variance not in-
fluenced by these job factors. Finally, psychosocial job
conditions could influence illness risk directly outside
the accepted biomedical risk factors.

4. The three components of iso-strain all correlate with
social class. Thus, in this study, psychological job de-
mands were significantly higher for the white-collar
workers than for the blue-collar workers, while both
control and support were significantly lower among
the blue-collar workers. Thus the combined iso-strain
measure was influenced by social class and was higher
among the blue-collar workers since two of the com-
ponents were predominately ‘‘blue-collar problems.”’
There were only a few white-collar men in the high iso-
strain category as compared with the number of blue-
collar men in this category. However, the association
between reduced CVD risk and low iso-strain was not
explained by the class gradient since it appeared both
in the white-collar group and in the blue-collar group.
Although on different levels, the white-collar work-
ers, on the whole, had a lower risk than the blue-collar
workers. These observations do, however, point to the
need for a more class-specific analysis that considers
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the physical properties of work as additional poten-
tial risk factors. In a future analysis, a class-specific
strategy will be introduced to our analysis of CVD risk.
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Measurement items

I. Psychological job demands indicator
The following items were scored 0=yes, 1 =no:

Is your job hectic?

Is your job psychologically demanding?
Guttman coefficient of reproducibility 0.92
Coefficient of scalability 0.79
II. Work control scale

The following items were scored 0 = never, 1 =some-
times, 2 =often:

Influence over the planning of work
Influence over the setting of the workpace
Influence over how time is used in work
Planning of workbreaks

Planning of vacations

Flexible workhours
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Freedom to receive a phone call during workhours
Freedom to receive a private visitor at work
Varied task content

Varied work procedures

Possibilities for on-going education as a part of
the job

Cronbach’s alpha 0.70
III. Work social support scale
The following items were scored 0=no, 1=yes:

Could talk to co-workers during breaks

Could leave their job to talk with co-workers
Could interact with co-workers as part of their work
Met with co-workers outside of the workplace
Had met with a co-worker during the last six months

Cronbach’s alpha 0.75
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