93

Psychosocial work environment and
cardiovascular risk factors in an occupational
cohort in France
Isabelle Niedhammer, Marcel Goldberg, Annette Leclerc, Simone David, Isabelle Bugel,
Marie-France Landre

INSERM Unit 88,
Hôpital National de
Saint-Maurice, France
Correspondence: Dr I
Niedhammer, INSERM
U88, Hôpital National de
Saint-Maurice, 14 rue du Val
d’Osne, F-94415
Saint-Maurice Cedex,
France.
Accepted for publication
22 April 1997

Abstract
Study objective—Concordant results have
been reported in several studies for the
eVects of job stress on cardiovascular disease, but the potential mechanisms of
these eVects have seldom been explored.
The aim of this study was therefore to
examine, in women and men, the cross
sectional relations between psychosocial
work variables (psychological demands,
decision latitude, and social support) and
cardiovascular risk factors (hypertension,
hyperlipidaemia, diabetes, overweight,
smoking, and alcohol consumption).
Participants—The original cohort comprised 20 625 volunteers (men aged from
40 to 50 and women from 35 to 50)
employed by the French Company Electricité De France - Gaz De France and
followed up yearly since 1989. The study
was restricted to the 13 226 volunteers in
the cohort who were still working and
answered a self administered questionnaire on psychosocial work factors in
1995.
Design—Data were based on replies to
this questionnaire. Three psychosocial
work environment exposure scores were
used to assess psychological demands,
decision latitude, and social support at
work respectively. The main outcome
measures were the prevalence of hypertension, hyperlipidaemia, and diabetes
within the previous 12 months, overweight, smoking, and alcohol consumption.
Main results—Psychosocial work factors
were significantly associated with hypertension, hyperlipidaemia, overweight,
smoking, and alcohol consumption, but
not with diabetes. In men, low decision
latitude was associated with hypertension,
high decision latitude and high social support with overweight, low decision latitude
with alcohol consumption. Moreover, the
risk of hyperlipidaemia increased in men
exposed to both high psychological demands and low social support. In women,
low decision latitude was related to hyperlipidaemia, high psychological demands
with overweight, high psychological demands and high decision latitude with
smoking, and low social support with
alcohol consumption.
Conclusions—These cross sectional results underline the potential eVects of

psychosocial work characteristics on cardiovascular risk factors and the diVerences between the eVects of job stress in
men and women, and confirm the direct
mechanisms (through physiological variables) and indirect mechanisms (through
behavioural risk factors) potentially involved in the relation between psychosocial
work
characteristics
and
cardiovascular disease.
(J Epidemiol Community Health 1998;52:93–100)

Since the publication in 1979 of the study by
Karasek,1 a number of authors2–15 have examined the relation between the organisation of
work and cardiovascular morbidity and mortality. Except for Reed et al14 and Alterman et al,15
all these authors2–13 found consistent results
showing an excess risk for cardiovascular
disease among people exposed to job strain, as
defined by a combination of high levels of psychological demands and low levels of decision
latitude. Two literature reviews16 17 have recently been published on the role of psychosocial work environment in cardiovascular disease. A critical article has also been written by
Kasl very recently on the conceptual and
methodological aspects.18
Two kinds of mechanisms might explain the
relation between job strain and cardiovascular
diseases: direct mechanisms, through physiological variables such as increased blood
pressure19–25 and serum cholesterol,12 increases
in left ventricular mass,21 high concentrations
of hormones, especially catecholamines,26 high
plasma fibrinogen concentrations,27 high glycated haemoglobin concentrations,28 and indirect mechanisms, through behavioural risk factors such as smoking29 30 and drinking.
However, social support at work might reduce
the eVects of job strain on cardiovascular
disease,8 blood pressure31 or smoking.32
The aim of this study was to examine the
cross sectional relations between the psychosocial work variables of psychological demands,
decision latitude, and social support at work
and the cardiovascular risk factors of hypertension, hyperlipidaemia, diabetes, overweight,
smoking, and alcohol consumption, in a cohort
of male and female workers employed by the
French Company Electricité De France - Gaz
De France (EDF-GDF) in a wide variety of
occupations.
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Table 1

Niedhammer, Goldberg, Leclerc, et al
Study population in 1995

Age group (years)
Women
Men
42–44
45–49
47–49
50–54
50–54
55–56
55–56
Marital status
Single
Married
Cohabiting
Separated
Divorced
Widowed
No of children
0
1
2
3
4 or more
Education level
Primary
Lower vocational
Lower secondary
Upper secondary
Upper vocational
University
Other
Occupational group
Teaching and health professionals
Managers
Engineers
Health and social work associate professionals
Administrative associate professionals
Physical, engineering and life science associate
professionals
Foremen
Clerks
Skilled industrial workers
Craftsmen
Physical exertion at work
Low
Medium
High
Level of psychological demands
Low
High
Level of decision latitude
High
Low
Level of social support at work
High
Low

Women (n=3594)

Men (n=9632)

No

%

No

%

879
1554
945
216

24.5
43.2
26.3
6.0

—
4275
4557
800

—
44.4
47.3
8.3

242
2474
221
75
452
130

6.7
68.8
6.2
2.1
12.6
3.6

198
8579
319
97
358
78

2.1
89.1
3.3
1.0
3.7
0.8

388
1031
1722
348
75

10.9
28.9
48.3
9.8
2.1

502
1802
4371
2191
704

5.2
18.8
45.7
22.9
7.4

222
1761
685
413
199
255
59

6.2
49.0
19.1
11.5
5.5
7.1
1.6

465
4942
1212
625
673
1441
273

4.8
51.3
12.6
6.5
7.0
15.0
2.8

—
253
178
75
2008
—

—
7.0
5.0
2.1
56.1
—

126
1601
2178
—
1141
549

1.3
16.7
22.7
—
11.9
5.7

371
695
—
—

10.4
19.4
—
—

2986
270
393
355

31.1
2.8
4.1
3.7

1158
1464
891

33.0
41.7
25.3

2821
3716
2964

29.7
39.1
31.2

1445
1911

43.1
56.9

5096
4147

55.1
44.9

1623
1776

47.7
52.3

4688
4641

50.3
49.7

1599
1893

45.8
54.2

4567
4856

48.5
51.5

Methods
POPULATION

In 1989, all male workers aged 40–50 and all
female workers aged 35–50 employed by EDFGDF were mailed a questionnaire. The 20 625
workers who completed this questionnaire
made up the GAZEL cohort. The overall
response rate was 45%. More men, married
people, and managers participated than others.
Since 1989, a similar self administered questionnaire has been sent yearly to these
volunteers (for details, see33 34). It covered personal characteristics, occupational features
including physical exertion at work, nervous
exertion, and job satisfaction, tobacco and
alcohol consumption, body weight and height,
and a list of diseases on which volunteers were
asked to indicate those they had suVered from
and those they had been treated for during the
previous 12 months. In 1995, the questionnaire
also included questions concerning the psychosocial aspects of their work—that is, psychological demands, decision latitude, and social
support at work. In 1995, 13 226 subjects were
still working among the respondents, and

12 221 of them answered the questions concerning their psychosocial work environment
(9001 men and 3220 women). Information
about their occupations and education levels
was supplied by the personnel department of
EDF-GDF.
PSYCHOSOCIAL WORK FACTORS

The self administered questionnaire included
16 items concerning the psychosocial aspects
of work, each graded on a four point scale. The
items were selected from several sources,7 8 35 as
being particularly suitable for measuring job
stress in a heterogeneous population. Three
psychosocial work indices were used (see
appendix): psychological demands (a five item
indicator measuring job demands, time pressures, and conflicting demands), decision
latitude (a six item indicator measuring influence or control over work, job variety, and the
possibilities for learning new skills), and social
support at work (a five item indicator measuring contacts with coworkers during work and
leisure). Cronbach’s alpha coeYcients were
0.69 in men and 0.70 in women for psychological demands, 0.63 in men and 0.64 in women
for decision latitude, and 0.50 in men and
women for social support at work. The values
for all the items concerning each index were
summed, and the summary distribution of values for each index was then dichotomised by
the median, for use in analysis.
CARDIOVASCULAR RISK FACTORS

Six cardiovascular risk factors were examined:
the prevalence of hypertension, hyperlipidaemia and diabetes over the past year, overweight,
smoking and alcohol consumption at the time
of replying to the questionnaire. Hypertension,
hyperlipidaemia, diabetes, overweight, and
smoking are well known cardiovascular risk
factors.36 Moderate alcohol consumption has
been shown to be inversely related to the risk of
coronary heart disease, while heavy consumption could increase the risk.37 38 Subjects
reported hypertension, hyperlipidaemia and
diabetes in their replies, and also their height
and weight. Overweight was defined by a body
mass index greater than 26.9 kg/m2 for women,
and greater than 27.2 kg/m2 for men, on the
basis of the recommendations by the National
Institutes of Health Consensus Development
Conference.39 Smoking was defined by a
consumption of at least one cigarette a day.
Alcohol consumption was based on frequency
(number of days/week), quantity (glasses/day),
and type consumed (wine, beer or spirits).
Drinkers were classified into four categories:
teetotallers, light drinkers (1–13 drinks/week
for men and 1–6 drinks/week for women),
intermediate drinkers (14–27 drinks/week for
men and 7–20 drinks/week for women), and
heavy drinkers (28 drinks/week or more for
men and 21 drinks/week or more for women).
In the analysis of psychosocial work factors,
intermediate and heavy drinkers were considered to be alcohol consumers and were
compared with light drinkers. Teetotallers were
excluded, because they could be assumed to
represent a selected population (including
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Table 2

Distribution of cardiovascular risk factors in 1995
Women

Hypertension*
No
Yes
Hyperlipidaemia*
No
Yes
Diabetes*
No
Yes
Overweight
No
Yes
Smoking status
Non-smokers
Smokers
Ex-smokers
Alcohol status
Teetotallers
Light drinkers
Moderate drinkers
Heavy drinkers

Men

No

%

No

%

3252
342

90.5
9.5

8435
1197

87.6
12.4

3332
262

92.7
7.3

7831
1801

81.3
18.7

3558
36

99.0
1.0

9418
214

97.8
2.2

2899
500

85.3
14.7

6626
2929

71.6
28.4

2333
571
653

65.6
16.0
18.4

3834
2002
3745

40.0
20.9
39.1

824
1887
715
136

23.1
53.0
20.1
3.8

754
5253
2203
1369

7.9
54.8
23.0
14.3

* Presence of the disease during the previous 12 months.

ex-drinkers who had stopped drinking because
of health problems) and as such, a possible
source of bias.
COVARIABLES

The other variables used in the analysis (table
1) comprised age (men were divided into three
five year age groups, and women into four),
educational level (seven categories), occupational groups (nine categories for men and six
for women), marital status (six categories),
number of children (five categories), and
physical exertion at work, based on an eight
point scale (in tertiles). Smoking status (nonsmokers, smokers, and ex-smokers) and alcohol status (teetotallers, light, intermediate, and
heavy drinkers) were used as independent variables in the study of hypertension, hyperlipidaemia, diabetes, and overweight.

were introduced into a multivariate model to
assess the eVect of all three simultaneously.
Interactions were examined by including the
three two way interaction terms: high demands
and low latitude, high demands and low
support, and low latitude and low support. At
each stage, all logistic models included four
potential confounding variables: age group,
education, occupational group, and physical
exertion at work. In addition, the analysis was
adjusted for the potential confounding variables specific to each cardiovascular risk factor:
(a) smoking status, alcohol status, overweight,
hyperlipidaemia, and diabetes in the study of
hypertension, (b) smoking status, alcohol
status, overweight, and diabetes in the study of
hyperlipidaemia, (c) smoking status, alcohol
status, overweight, and hyperlipidaemia in the
study of diabetes, (d) smoking status, alcohol
status, diabetes, hyperlipidaemia, and number
of children (for women) in the study of
overweight, (e) alcohol status and marital
status in the study of smoking, and (f) smoking
status and marital status in the study of alcohol
consumption. The choice of the confounding
factors in each model was based on several
assumptions. Hypertension, hyperlipidaemia,
diabetes, and overweight are generally considered as independent, but associated, risk
factors for cardiovascular disease.42 Tobacco
and alcohol consumptions are associated,37 and
they are related to several cardiovascular risk
factors, for example alcohol consumption and
blood pressure.43 Smoking and alcohol consumptions are associated with marital status,
and the number of children is associated with
overweight in women.44

Results
DESCRIPTION OF THE POPULATION

STATISTICAL METHODS AND DATA ANALYSIS

Separate analyses were carried out for men and
women. Statistical analysis was performed
using the SAS40 and BMDP41 statistical software. Data were analysed by logistic regression.
Hypertension, hyperlipidaemia, diabetes, overweight, smoking, and alcohol consumption
were used as dependent variables. In the first
stage, each psychosocial work factor (decision
latitude, psychological demands, and social
support at work) was analysed separately in
relation to the above dependent variables. In
the second stage, the psychosocial work factors
Table 3

In 1995, the GAZEL cohort consisted of
15 263 volunteers, who had all answered the
questionnaire that year. Of them, 87% were
working (that is, 13 226 volunteers), 12% were
retired, and 1% were not working for other
reasons (holidays, sick leave, etc). The present
study was restricted to the 13 226 volunteers
who were working in 1995—that is, 87% of
those who answered the questionnaire, comprising 9632 men and 3594 women. Further
details concerning this population are given in
table 1, and the distribution of cardiovascular
risk factors is shown in table 2.

Prevalence of cardiovascular risk factors according to psychological demands, decision latitude, and social support at work
Women

Men

Demands
Low
High
(n=1445) (n=1911)
Hypertension (%)
9.41
Hyperlipidaemia
(%)
6.64
Diabetes (%)
0.69
Overweight (%)
13.27
Smoking (%)
14.37
Alcohol
consumption (%) 31.61

Latitude
Low
High
(n=1776) (n=1623)

Support
Low
High
(n=1893) (n=1599)

Demands
Low
High
(n=5096) (n=4147)

Latitude
Low
High
(n=4641) (n=4688)

Support
Low
High
(n=4856) (n=4567)

9.63

10.42

8.38*

10.51

8.51*

12.17

12.59

13.45

11.54**

12.83

12.11

7.54
1.15
15.52
17.56**

8.11
1.13
14.70
14.87

6.28*
0.92
14.58
17.65*

8.03
1.27
14.68
15.05

6.38
0.63*
14.38
17.56*

17.90
2.22
28.37
20.74

19.41
2.24
28.42
21.02

18.16
2.37
28.08
21.37

19.33
2.11
28.76
20.42

19.01
2.29
26.87
20.77

18.39
2.15
30.01***
21.02

30.33

31.08

30.91

32.29

29.19

41.08

39.90

41.71

39.50*

39.92

41.17

*p<0.05; **p<0.01; ***p<0.001.
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Table 4

Niedhammer, Goldberg, Leclerc, et al
Logistic regression analysis: adjusted odds ratios for cardiovascular risk factors in men
Hypertension

Hyperlipidaemia

Diabetes

Overweight

Smoking

OR*

(95% CI)

OR†

(95% CI)

OR‡

(95% CI)

OR§

(95% CI)

OR¶

(95% CI)

OR**

(95% CI)

(0.88,1.15)

1
1.15

(1.02,1.28)

1
1.01

(0.75,1.36)

1
1.03

(0.93,1.13)

1
0.99

(0.89,1.10)

1
0.96

(0.87,1.05)

(1.06,1.40)

1
0.88

(0.79,1.00)

1
1.01

(0.75,1.37)

1
0.85

(0.77,0.94)

1
1.03

(0.92,1.15)

1
1.09

(0.99,1.19)

(1.00,1.30)

1
1.07

(0.96,1.20)

1
1.05

(0.78,1.40)

1
0.85

(0.77,0.93)

1
0.99

(0.89,1.10)

1
0.96

(0.87,1.04)

Psychological demands
Low
1
High
1.01
Decision latitude
High
1
Low
1.22
Social support at work
High
1
Low
1.14

Alcohol consumption

Note: each psychosocial work variable was analysed separately.
OR: odds ratio adjusted for age, education, occupation, and physical exertion at work CI 95% confidence intervals.
Other covariates:
*Smoking status, alcohol status, overweight, diabetes, hyperlipidaemia.
†Smoking status, alcohol status, overweight, diabetes.
‡Smoking status, alcohol status, overweight, hyperlipidaemia.
§Smoking status, alcohol status, hyperlipidaemia, diabetes.
¶Alcohol status, marital status.
**Smoking status, marital status.
PSYCHOSOCIAL WORK VARIABLES

Job decision latitude increased with age among
men, but not among women. It was related to
occupational group and education in both men
and women, and the higher the level of education and occupation, the higher the level of
decision latitude. Psychological demands were
also correlated with occupation and education,
and the higher the educational and occupational levels, the higher the level of psychological demands. In addition, social support at
work decreased with age in women (results not
shown).
Table 3 shows the prevalence of cardiovascular risk factors according to psychological
demands, decision latitude, and social support
at work. Hypertension was related to low decision latitude for both men and women, and
also to low social support at work for women.
Hyperlipidaemia was only related to low
decision latitude in women. More women with
low social support at work suVered from diabetes, whereas in men, overweight was associated
with high social support at work. Smoking was
associated with high demands, high decision
latitude, and high social support at work for
women, but no such relations were observed
for men. Alcohol consumption was related to
low decision latitude among men.
MULTIVARIATE ANALYSIS

Table 4 shows the results for men of the first
stage of the analysis, in which each psychosocial work variable was examined separately in
relation to the cardiovascular risk factors. In
the second stage (table 5), all three psychosoTable 5

cial work variables were considered simultaneously in the logistic models. Both tables show
adjusted odds ratios. In the first stage (table 4),
hypertension was related to low decision
latitude and low social support at work. Hyperlipidaemia was associated with high demands
and also with high decision latitude. No
psychosocial work factor was related to diabetes. More men with high decision latitude and
high social support suVered from overweight.
No significant relation was observed for smoking and alcohol consumption, except a tendency towards significance (p=0.07) in the
relation between alcohol consumption and low
decision latitude. As the three psychosocial
work factors were considered simultaneously in
the models (table 5), the same results were
observed for all of them, except for the relation
between hypertension and low social support,
which was no longer significant. The tendency
towards significance remained between alcohol
consumption and low decision latitude
(p=0.06). In addition, no significant interactions were found, except for the interaction
between high demands and low social support
in relation to hyperlipidaemia; the relation
between high psychological demands and
hyperlipidaemia was modified depending on
whether social support at work was high
(OR=0.94 CI=0.80, 1.12) or low (OR=1.32
CI=1.00, 1.72).
The results of the first and second stages of
the analysis for women are shown in tables 6
and 7 respectively. In the first stage (table 6),
hypertension and diabetes were not related to
any of the three psychosocial work variables.

Multivariate logistic regression analysis: adjusted odds ratios for cardiovascular risk factors in men
Hypertension
(n=8501)

Hyperlipidaemia
(n=8501)

Diabetes
(n=8501)

Overweight
(n=8501)

Smoking
(n=8791)

Alcohol consumption
(n=8109)

OR*

(95% CI)

OR†

(95% CI)

OR‡

(95% CI)

OR§

(95% CI)

OR¶

(95%CI)

OR**

(95% CI)

(0.87,1.15)

1
1.13

(1.00,1.26)

1
1.01

(0.75,1.37)

1
1.05

(0.95,1.16)

1
0.99

(0.89,1.10)

1
0.98

(0.89,1.07)

(1.05,1.39)

1
0.87

(0.77,0.98)

1
0.96

(0.70,1.31)

1
0.88

(0.79,0.97)

1
1.05

(0.94,1.18)

1
1.09

(0.99,1.20)

(0.98,1.28)

1
1.08

(0.97,1.21)

1
1.05

(0.78,1.42)

1
0.83

(0.76,0.92)

1
1.01

(0.90,1.12)

1
0.95

(0.87,1.04)

Psychological demands
Low
1
High
1.00
Decision latitude
High
1
Low
1.21
Social support at work
High
1
Low
1.12

Note: All three psychosocial work factors were considered simutaneously. See notes in table 4.
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Table 6

Logistic regression analysis: adjusted odds ratios for cardiovascular risk factors in women
Hypertension

Hyperlipidaemia

Diabetes

Overweight

Smoking

OR*

(95% CI)

OR†

(95% CI)

OR‡

(95% CI)

OR§

(95% CI)

OR¶

(95% CI)

OR**

(95% CI)

(0.68,1.16)

1
1.11

(0.83,1.50)

1
1.64

(0.71,3.79)

1
1.26

(1.02,1.57)

1
1.35

(1.10,1.65)

1
0.90

(0.75,1.08)

(0.95,1.64)

1
1.39

(1.03,1.87)

1
1.21

(0.57,2.58)

1
0.88

(0.71,1.09)

1
0.81

(0.66,0.99)

1
1.09

(0.91,1.30)

(0.85,1.42)

1
1.28

(0.96,1.69)

1
1.57

(0.72,3.41)

1
0.97

(0.79,1.19)

1
0.88

(0.73,1.07)

1
1.15

(0.97,1.36)

Psychological demands
Low
1
High
0.89
Decision latitude
High
1
Low
1.25
Social support at work
High
1
Low
1.10

Alcohol consumption

Note: each psychosocial work variable was analysed separately.
OR: odds ratio ajusted for age, education, occupation, and physical exertion at work CI 95% confidence intervals.
Other covariates:
*Smoking status, alcohol status, overweight, diabetes, hyperlipidaemia.
†Smoking status, alcohol status, overweight, diabetes.
‡Smoking status, alcohol status, overweight, hyperlipidaemia.
§Smoking status, alcohol status, hyperlipidaemia, diabetes, number of children.
¶Alcohol status, marital status.
**Smoking status, marital status.

Hyperlipidaemia was associated with low decision latitude. More women with high psychological demands were overweight. Smoking was
related to high demands, and also with high
decision latitude. A tendency towards significance (p=0.12) was found in the relation
between alcohol consumption and low social
support at work. In the second stage (table 7),
the same results were observed, except for the
relation between alcohol consumption and low
social support, which became significant. No
interaction was found between psychological
demands, decision latitude or social support at
work for women.
Discussion
The relations shown in this study between psychosocial work variables and cardiovascular
risk factors were somewhat diVerent for men
and women. However, the job strain model,
which postulates that the combination of high
psychological demands and low decision latitude increases the risk of cardiovascular
disease, was not supported by our results.
These results are presented with the following reservations:
(1) The response rate for the first self
administered questionnaire in 1989 was 45%
(20 625 replies), which can be considered satisfactory for a mailed questionnaire. In 1995, it
was 74% of the 1989 rate (that is, 15 263
replies). Although the non-participants probably had a lower health status than the
participants,45 it seems unlikely that persons
with cardiovascular risk factors participated in
the study diVerentially, according to their psyTable 7

chosocial work environment. Moreover, participants and non-participants did not diVer
according to chemical exposures recorded by
occupational physicians—that is, independently of subjects.46 Thus, it seems unlikely that
they diVered according to other work related
factors.
(2) Assessment of psychosocial work factors
was based on self reporting, which reflects only
partly objective work environment. Firstly, the
subject’s perception of their psychosocial work
environment may be more important than
objective assessment, and secondly, self reporting of psychosocial work factors allows the
within occupational variance to be taken into
account, which is neglected in a work organisation exposure matrix.47 Nevertheless, our scale
of social support at work suVered from some
weaknesses. This scale only measured frequency of contacts with coworkers, neither the
satisfaction with the support received, nor the
support from supervisor.
(3) Cardiovascular risk factors were also
assessed by self reporting. Some of these
reports concerning ischaemic heart diseases
were compared with the entries in the EDFGDF disease register, and showed strong concordance: among the 12 680 subjects who
responded to the self administered questionnaires each year from 1990 and 1994, the sensitivity was 95.5% and the specificity was
99.7% as regards incidence of myocardial
infarction and angina pectoris. This led us to
think that the self reported health data in this
cohort were reliable. Moreover, as EDF-GDF
workers undergo a yearly medical examination

Multivariate logistic regression analysis: adjusted odds ratios for cardiovascular risk factors in women
Hypertension
(n=2958)

Hyperlipidaemia
(n=2958)

Diabetes (n=2958)

Overweight
(n=2947)

Smoking (n=3106)

Alcohol consumption
(n=2391)

OR*

(95% CI)

OR†

(95% CI)

OR‡

(95% CI)

OR§

(95% CI)

OR¶

(95% CI)

OR**

(95% CI)

(0.67,1.16)

1
1.11

(0.82,1.49)

1
1.51

(0.65,3.53)

1
1.27

(1.02,1.59)

1
1.32

(1.08,1.63)

1
0.88

(0.73,1.06)

(0.90,1.58)

1
1.42

(1.04,1.93)

1
1.34

(0.59,3.03)

1
0.91

(0.73,1.13)

1
0.80

(0.65,0.99)

1
1.04

(0.86,1.25)

(0.80,1.38)

1
1.21

(0.90,1.62)

1
1.81

(0.78,4.22)

1
0.97

(0.78,1.21)

1
0.90

(0.74,1.09)

1
1.20

(1.00,1.43)

Psychological demands
Low
1
High
0.88
Decision latitude
High
1
Low
1.19
Social support at work
High
1
Low
1.05

Note: All three psychosocial work factors were considered simultaneously. See notes in table 6.
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with an occupational physician that includes a
physical examination, urine collection, and
blood pressure measurement, the GAZEL volunteers are presumably aware of their health
problems. However, the self reporting from
which almost all the data in this study were
derived can involve diYculties of interpretation. For instance, the presence of cardiovascular risk factors may indeed aVect the way in
which people perceive their working
environment.48 As regards self reporting of
height and weight, 6940 of the 13 226
respondents, who were working in 1995, were
measured by occupational physicians. Although comparisons between self reports and
measurements have showed significant overestimation of height (0.4 cm in mean) and
underestimation of weight (0.6 kg in mean) for
both men and women, analyses carried out
with these measurements have provided the
same results as the ones presented in this
paper.
(4) Our classification of subjects with regard
to the exposure to psychosocial work variables
was based on a single evaluation rather than on
the individual’s cumulative work history. EDFGDF workers were chosen for the study
because of the stability of the company’s work
force. Only 0.4% of the participants have been
lost to follow up from 1989 to 1995: 31
subjects who did not want to participate any
longer and 51 who resigned from the company.
(5) In the cross sectional analysis, we also
had to deal with problems of selection like the
“healthy worker eVect”, which may mean that
subjects with health problems are selected for
jobs involving low levels of strain. Such
phenomenon would, of course, weaken the
observed associations.
(6) One of our chief concerns was to avoid a
spurious relation between psychosocial work
variables and cardiovascular risk factors resulting from confounding factors. As our regression analyses controlled for most of the known
or suspected risk factors—age, education,
occupation, physical exertion at work, and also
overweight, alcohol consumption, smoking
behaviour, hyperlipidaemia, diabetes and in
some cases, the number of children and marital
status—the relations between these variables
and cardiovascular risk factors cannot account
for the eVect of psychosocial work variables. It
is possible that some confounding factors were
disregarded, such as sociocultural factors, diet,
personality traits, like the Type A Behaviour
Pattern,49 or other cardiovascular risk factors,
but it seems unlikely that these factors would
explain the observed relations. In addition, the
stability of these relations before and after
adjustment prompts us to think that confounding factors do not “explain away” the associations between psychosocial characteristics of
work and cardiovascular risk factors; this
stability confirms the previous results reported
by Johnson et al.8 50 Moreover, adjustment for
confounding variables may represent overcontrol and thus lead to an underestimation of risk,
as these variables, for example smoking, may be
part of the causal pathway between exposure to

KEY POINTS

+ Psychosocial factors at work were found
to be associated with cardiovascular risk
factors, the pattern of associations being
diVerent for men and women.
+ Psychosocial work environment is an
important contributor to health (especially cardiovascular health) and preventive measures should focus on it.
psychosocial work characteristics and cardiovascular risk factors.
Despite these limitations, the results of this
study confirm some of the previous findings for
the relation between psychosocial aspects of
work and cardiovascular risk factors.
As regards hypertension, the results of existing studies on the relation between psychosocial work factors and blood pressure are
controversial. Most authors examined casual
blood pressure in relation to job strain and
found no significant associations. However,
some used an ambulatory blood pressure
monitor and found significant associations with
job strain.19–23 25 Our study confirms some of
the previous results for the relation between
low decision latitude and hypertension in men,
as shown in the study based on a meta analysis
by Pieper et al,51 who found that casual systolic
blood pressure was related to decision latitude.
In women, hypertension was not related to any
psychosocial work factor in our study. Among
the very few studies of women, Theorell et al24
observed in 56 female hospital workers that job
strain was associated with systolic and diastolic
blood pressure during working hours, and also
with diastolic blood pressure at rest, but in the
study by Light et al,20 high job strain was not
associated with any increase in blood pressure
in women.
The prevalence of hyperlipidaemia was
found to increase when high levels of psychological demands were combined with low social
support at work for men, and with low decision
latitude for women. Surprisingly, a low level of
decision latitude was observed to protect men
from hyperlipidaemia. The few authors who
examined the relation between psychosocial
work factors and total serum cholesterol (or in
some cases, high or low density lipoproteins, or
triglycerides)
found
no
significant
relations,14 28 51 52 except for those reported in
the retrospective study by Theorell et al,12 who
observed that the combination of high psychological demands and low decision latitude was
significantly associated with serum cholesterol
concentrations.
As regards the relations between psychosocial work factors and diabetes, these were not
significant in our study. As far as we know, they
have not been examined in any other investigation.
With respect to overweight, we showed here
that low decision latitude and low social
support at work had a protective eVect on
overweight among men, which was unexpected. However, the relation may partly be
explained, as in our study high social support at
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work meant close and frequent social contacts
with colleagues. Men with high levels of
decision latitude or social support may have
more social occasions to gain weight. In
comparable social and occupational environment, women probably watch their weight
more closely. Among women, high psychological demands were associated with overweight.
In most previous studies, no relation was found
between psychosocial work factors and
overweight.12 14 29 53 Nevertheless, Netterstrom
et al28 observed an association between “objective” job strain and body mass index. In this
connection, Georges et al54 found that, after
controlling for education, job strain was associated with fatness but not with central body fat
distribution, unlike that could be expected
from the model of Björntorp,55 56 which shows
how psychosocial stress in general can contribute to a central pattern of fat distribution.
Among men, smoking behaviour was not
related to psychosocial work variables, but two
associations were observed among women:
those with high decision latitude and high psychological demands were more likely to be
smokers. Whereas the relation between high
psychological demands and smoking could be
expected, the one between high decision
latitude and smoking is more surprising,
because occupation was taken into account.
No interaction was found among either men or
women between high demands and low
latitude, neither was social support at work in
any way related to smoking. Some authors did
not find any relation between psychosocial
aspects of work and smoking,12 14 whereas others did.29 30 51 53 57–60 In particular, our results
confirm the report by Karasek59 of a relation
between increased job control and smoking in
white collar female workers.
There are few investigations of the relation
between psychosocial work factors and alcohol
consumption but in most of them, no significant relation was found between these
variables.12 14 29 57 Bromet et al61 reported that in
men, the combination of high job demands and
low decision latitude was important in predicting the occurrence of alcohol related problems.
Our results showed an association between low
decision latitude and alcohol consumption in
men, and also a relation between low social
support at work and alcohol consumption in
women.
In conclusion, this study provided cross sectional results on the relation between the
psychosocial aspects of work and cardiovascular risk factors in a large heterogeneous
population. Women as well as men were
studied, in contrast with previous studies, in
which the potential impact of occupational
stress on the health of women workers was
often neglected. Our study showed that certain
psychosocial aspects of work might be related
to cardiovascular risk factors, and confirmed
that both direct and indirect mechanisms could
be involved in the relation between the psychosocial working environment and cardiovascular
disease. However, the study of the eVects of this
environment on cardiovascular risk factors
needs further investigation. For this purpose,

the GAZEL cohort will continue to be followed
up, and forthcoming prospective data will provide an opportunity to explore the relations
between psychosocial work characteristics and
cardiovascular risk factors on the one hand and
morbidity on the other using both self reports
and the ischaemic heart disease register of
EDF-GDF.
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Appendix
Contents of the questionnaire on which the present study was
based
Questions concerning psychological job demands:
My work requires me to work very fast
My work requires me to work very hard
I am asked to do too much work
I have enough time to do my work
I receive no conflicting demands
Questions concerning decision latitude:
My work requires me to learn new skills
My work requires a high level of skills
My work requires creativity
My work is repetitive
I am free to decide what I am going to do on the job
I am free to decide the amount of work I am going to do
Questions concerning social support at work:
Can you talk to your coworkers during breaks ?
Can you leave your work to talk to your coworkers ?
Does your work require you to have many contacts with your
coworkers ?
How often do you meet your coworkers outside the work
place ?
When did you last meet one of your coworkers at home ?
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