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Objectives   This study examined the relationships between workplace characteristics and plasma fibrinogen
level and assessed the possibility of socioeconomic differences in plasma fibrinogen level being accounted for
by workplace characteristics.
Methods   Cross-sectional questionnaire data from 4343 Japanese male employees were examined with
Karasek’s demand-control model, as was sedentary job and overtime work.
Results   Less overtime work, a less sedentary job, and to a less extent, lower job control and low worksite
support were related to increased plasma fibrinogen levels. Adjusting for employment grade strongly attenuated
or eliminated these relationships. The association of job demands or job strain with plasma fibrinogen level was
weak. High plasma fibrinogen in lower socioeconomic groups remained largely unchanged after adjustment for
workplace characteristics.
Conclusions   Workplace characteristics are not significantly related to the plasma fibrinogen levels of male
Japanese employees after adjustment for socioeconomic status, and they do not explain socioeconomic differ-
ences in plasma fibrinogen levels among these employees.
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Socioeconomic status inequalities in coronary heart dis-
ease, namely, a greater risk of developing coronary heart
disease among those of lower socioeconomic status than
those of higher socioeconomic status, have been ob-
served in western European countries and the United
States (1—3). It has been postulated that one of the bio-
logical mechanisms underlying this relationship is as-
sociated with differences in plasma fibrinogen, which
is a risk factor for coronary heart disease (4, 5). We have
previously found that there is an inverse association be-
tween employment grade and plasma fibrinogen level
for Japanese male employees (6, 7).

Workplace characteristics, in particular job strain
defined as high job demand and low job control, job
strain with low social support at work, and high effort
in combination with low rewards at work, have also
been proposed to be associated with coronary heart dis-
ease (8—11). However, some studies suggest that only
job control is related to coronary heart disease (12, 13).
In Japan long workhours have also been related to myo-
cardial infarction (14). It is possible, therefore, that
workplace characteristics may contribute to socioeco-
nomic inequalities in plasma fibrinogen and coronary
heart disease.
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In this study, we analyzed cross-sectional data to
examine the relationship between workplace character-
istics and plasma fibrinogen level and also to assess
whether adjusting for workplace characteristics attenu-
ates the observed relationship between socioeconomic
status and plasma fibrinogen level.

Subjects and methods

Our subjects were full-time white- and blue-collar male
employees who were between the ages of 20 and 58
years, were registered on the payroll of a Japanese met-
al products factory in a Toyama prefecture as of 1 May
1996, and underwent a medical check-up between April
1996 and March 1997. A questionnaire covering the
workplace characteristics was administered within a
month before or after a person underwent the medical
checkup, and a questionnaire concerning life-style was
filled out at the time of the medical check-up.

Our analyses excluded junior employees who had
worked for less than a year, short-term employees from
recruitment agencies, a few directors, and 43 employ-
ees who underwent a medical check-up at another med-
ical facility, 48 employees who were receiving treatment
for coronary heart disease, renal failure or arthritis and
4 subjects whose plasma fibrinogen data were not avail-
able. There were 4343 participants, and the participa-
tion rate was 92.2% .

The employment grade, our measure of socioeco-
nomic status, was based on information on individual
salary obtained from the factory records. Originally
there were nine salary grades. However, because of the
relatively small number of participants in the four high-
est grades, we combined them into one. Consequently,
six hierarchical employment grades from low to high
status were used in this study.

Individual workplace characteristics — job de-
mands, job control and worksite support — were deter-
mined by the Japanese version of Karasek’s job demand-
control model. Available evidence suggests that this is
a valid and reliable measure of job stressors in the Jap-
anese population (15). Sedentary job and overtime work
were assessed by a self-administered questionnaire. Job
demands, job control, and worksite support were clas-
sified by quartile. Sedentary job was categorized into
four groups according to the average sedentary hours
per workday in the past year (almost none, <1 hour,
1—4 hours, and >4 hours). Overtime work was catego-
rized into four groups according to the sum of the over-
time workhours during the past month (≤5 hours,
>5 —15 hours, >15—25 hours, and >25 hours). We also
distinguished between white- and blue-collar workers on
the basis of the results of the self-administered question-

naire because of previous evidence indicating that the
influence of job control on coronary heart disease is
greater for white-collar workers than for blue-collar
workers (12).

Information about life-style included smoking hab-
its, alcohol consumption, and physical activity during
leisure time. Smoking habits were classified according
to whether the worker was a nonsmoker, an ex-smoker,
smoked  <21 cigarettes a day, or smoked ≥21 cigarettes
a day. Alcohol consumption was measured in terms of
grams of ethanol consumed per week and was based on
the quantity of specified drinks consumed weekly. Lei-
sure-time physical activity was classified as almost no
exercise, light exercise per week, brisk and sweating ex-
ercise once or twice per week, and brisk and sweating
exercise more than three times per week.

We adjusted for age in all the statistical analyses.
The data were analyzed by means of Spearman’s par-
tial rank correlations and linear regression analyses of
the contribution of explanatory variables to the plasma
fibrinogen level. The plasma fibrinogen level was loga-
rithmically transformed for the analyses. We considered
age, body mass index (BMI) (kg/m2), height, waist-hip
ratio, smoking and alcohol consumption, leisure-time
exercise, systolic blood pressure, white blood cell counts
and hemoglobin A1c as confounding factors (16). The
results adjusted for waist-hip ratio are not shown be-
cause of missing values. However, in a partial data set
with full information, adjustment for waist-hip ratio did
not affect the association between work characteristics
and plasma fibrinogen level. Sedentary job, overtime
work, smoking, and leisure-time physical activity were
categorized into four levels in all the analyses. For the
statistical analyses the PC-SAS program package (SAS
Institute Inc., Cary, North Carolina, United States) was
used.

Results

Two hundred and thirty-two subjects did not reply at all
to the questionnaire on the five workplace characteris-
tics. In addition, 171 subjects provided only partial in-
formation. There was no statistically significant differ-
ence between the mean level of plasma fibrinogen for
the 3919 subjects with full information on all the varia-
bles and that of the 424 subjects with partial informa-
tion (P=0.76).

The results of the Spearman’s partial rank correla-
tions between the employment grades and the workplace
characteristics indicated that employment grade was
strongly correlated with job control (0.42), sedentary job
(0.55), and overtime work (0.40) (ie, people who were
in the high employment grades had higher control,
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a more sedentary job, and increased overtime work than
people who were in low employment grades). Job de-
mands (0.07) and worksite support (0.06) were weakly
correlated with employment grade.

Column I in table 1 shows the age-adjusted relation-
ships between the workplace characteristics and plas-
ma fibrinogen level from the linear regression models.
The plasma fibrinogen levels were significantly in-
creased for less sedentary jobs and less overtime work.
Low job control (P=0.07) and less worksite support
(P=0.17) also tended to be related to an increase in plas-
ma fibrinogen. However, there were no significant as-
sociations between the workplace characteristics and
plasma fibrinogen level after adjustment for employ-
ment grade. Adjusting for educational qualification in-
stead of employment grade also abolished the effects of
workplace characteristics on plasma fibrinogen levels
(results not shown).

After adjustment for the confounding factors, more
overtime work for white-collar employees tended to be
associated with an increase in the plasma fibrinogen lev-
el (β=0.68%, P=0.11). In contrast, more overtime work
for blue-collar employees tended to be related to a de-
crease in the plasma fibrinogen level (β=–0.55%,
P=0.13). However, the difference between the white-
collar and blue-collar workers was not significant at the
5% level. The relationships between the other workplace
characteristics and plasma fibrinogen level were simi-
lar for both the white-collar and blue-collar employees
(results not shown). There were no significant interac-
tions between job control, job demands, and worksite
support.

The age-adjusted plasma fibrinogen level was sig-
nificantly increased in the lower employment grades;
one unit increase in employment grade was associated
with a 1.26% [95% confidence interval (95%CI) –1.72
~ –0.80] decrease in the plasma fibrinogen level (table 2).
The corresponding figures for the white-collar and blue-
collar employees were –2.73% (95% CI –3.78 ~ –1.68)

Table 1. Regression coefficients a and 95% confidence intervals (95% CI) of the workplace characteristics b in relation to plasma fi-
brinogen level. (I = adjustment for age, II = adjustment for I and employment grade categorized into six hierarchical groups (the low-
est=1, the highest=6), III = adjustment for II, body mass index (BMI), height, smoking and alcohol consumption, leisure-time exercise,
systolic blood pressure, white blood cell counts and hemoglobin A1c)

I II III

 Number       Coefficient     95% CI   Number       Coefficient     95% CI  Number      Coefficient     95% CI
of subjects        (%) of subjects        (%) of subjects       (%)

Job control 4076 -0.43 -0.92 ~  0.06 4076 0.10 -0.43 ~ 0.63 4055 0.10 -0.41 ~ 0.61
Job demands 4082 -0.19 -0.68 ~  0.30 4082 -0.11 -0.60 ~ 0.38 4061 -0.06 -0.53 ~ 0.41
Worksite support 4065  -0.41 -0.99 ~  0.18 4065 -0.33 -0.91 ~ 0.26 4045 -0.23 -0.78 ~ 0.32
Sedentary job 4081 -0.63 -1.09 ~ -0.16 4081 0.02 -0.53 ~ 0.57 4060 0.26 -0.27 ~ 0.79
Overtime work 4057 -0.79 -1.27 ~ -0.30 4057 -0.30 -0.83 ~ 0.23 4036 -0.10 -0.61 ~ 0.41

a Percentage of change in the plasma fibrinogen level per unit of change in the explanatory variable.
b Job control, job demands and worksite support are categorized into quartiles; sedentary job and overtime work are categorized into four groups. (See

the Methods secton.)

Table 2. Regression coefficients and 95 % confidence intervals
(95 % CI) of the employment grade in relation to the plasma fi-
brinogen level adjusted for the workplace characteristics.

   Employment grade a

  Coefficient  95% CI
       (%)

Age -1.26 -1.72 ~ -0.80
Age and job control -1.34 -1.86 ~ -0.82
Age and job demands -1.26 -1.72 ~ -0.80
Age and worksite support -1.25 -1.71 ~ -0.79
Age and sedentary job -1.27 -1.83 ~ -0.71
Age and overtime work -1.15 -1.64 ~ -0.65
Age and all workplace characteristics -1.26 -1.85 ~ -0.66
All variables b (N=3919) -1.08 -1.65 ~ -0.50

a Employment grade categorized into six hierarchical groups (lowest = 1,
  highest = 6).
b Adjusted for age, workplace characteristics, and the same biological

and behavioral factors as in III of table 1.

and –0.25% (95% CI –0.96~0.45), respectively. After
adjustment for workplace characteristics and behavio-
ral and biological explanatory factors, these associations
were only slightly attenuated.

Discussion

In our cross-sectional data on Japanese male employ-
ees, less overtime work, a less sedentary job, lower job
control, and low worksite support were related to in-
creased plasma fibrinogen levels. Adjustment for em-
ployment grade strongly attenuated or eliminated these
relationships. There were no clear relationships between
job demands or job strain and the plasma fibrinogen lev-
el.

The nature and public health relevance of the con-
tribution of work characteristics to plasma fibrinogen
levels has not been conclusively established, as both
positive and negative results have been obtained (17—20).
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Of the positive studies, a Danish study of middle-aged
men and women showed that low job control rather than
high job demands and subjective job strain were related
to an increase in plasma fibrinogen levels (21). Simi-
larly, a study of a random sample of Swedish citizens
living in Stockholm county reported that the clearest ev-
idence for psychosocial effects on plasma fibrinogen
seems to be related to job control and the associations
are clearer for objective variables than for self-report
variables. These associations were relatively weak but
were somewhat more important for female employees
(22).

Low job control was also associated with a high plas-
ma fibrinogen level in Whitehall male civil servants.
However, this relationship was considerably attenuated
when socioeconomic status was taken into considera-
tion (23). The results of our study were similar to those
of the Whitehall II study in this respect. Future studies
on work characteristics and fibrinogen need to acknowl-
edge the possibly strong confounding or moderating ef-
fects of socioeconomic status, particularly in studies
using externally rated work characteristics. The accu-
mulated evidence of both positive and negative studies
suggests that the effect of work characteristics on plas-
ma fibrinogen varies for men and women, depending on
the particular work characteristic measures in question
and the use of self-reports or objective measurement
methods.

Although conclusive evidence is not yet available,
we have some reason to believe that a social gradient in
cardiovascular disease exists in Japan (24). Consistent
with this possibility, our study showed a significant as-
sociation between employment grade and plasma fibrin-
ogen level. This association was only slightly attenuat-
ed after adjustment for workplace characteristics and be-
havioral and biological explanatory factors.

Our results agree with those of several other studies
(19, 23, 25) that showed that socioeconomic status is
related to plasma fibrinogen levels. However, our study
further showed that this relationship is not mediated by
socioeconomic differences in standard behavioral and
biological determinants of fibrinogen or differences in
psychosocial stress as assessed by adverse work char-
acteristics. The determinants of the effects of socioeco-
nomic status on plasma fibrinogen clearly need more
study.

In conclusion, after adjustment for socioeconomic
status, workplace characteristics were not significantly
related to plasma fibrinogen level among Japanese male
employees. Furthermore, the workplace characteristics
we investigated did not explain the socioeconomic dif-
ferences in the plasma fibrinogen levels of our cohort.
Thus, in our data, work characteristics did not seem to
be strong mediators of the effects of socioeconomic sta-
tus on plasma fibrinogen in Japanese male employees.
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