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Background: Psychosocial factors at work have been found to be significant contributors to health,
especially cardiovascular health.
Aims: To explore the relation between psychosocial factors at work and self reported health, using
cross sectional and prospective analyses for a large occupational cohort of men and women.
Methods: Psychosocial factors at work were evaluated using the Karasek questionnaire, designed to
measure psychological demands, decision latitude, social support, and physical demands. Self
reported health was used as health outcome. Covariates included chronic diseases, and
sociodemographic, occupational, and behavioural factors. The cross sectional and prospective analyses concerned respectively 11 447 and 7664 workers. Men and women were analysed separately.
Results: Cross sectional analysis revealed significant associations between psychological demands,
decision latitude, social support, and physical demands, and self reported health for both men and
women. Prospective analysis showed that high psychological demands for both genders, low decision
authority for men, and low social support and high physical demands for women were predictive of
poor self reported health. These results were independent of potential confounding variables.
Conclusions: Results highlight the predictive effects of psychosocial factors at work on self reported
health in a one year follow up study. They also underline the need for longitudinal study design and
separate analyses for men and women in the field of psychosocial factors at work.

S

ince the publication in 1979 by Karasek,1 psychosocial
factors at work have been recognised as occupational risk
factors. In most subsequent epidemiological studies,
Karasek’s model and the Job Content Questionnaire (JCQ)2 3
were used to evaluate: (1) psychological demands, which
measure job demands, time pressure, and conflicting demands; and (2) decision latitude, in which both control over
work (decision authority) and the possibility of learning new
skills (skill discretion) are measured. A third scale was added
to this model: social support from colleagues and the supervisor. Karasek postulated that health may be affected by job
strain, defined as a combination of high levels of psychological
demands and low levels of decision latitude. Health risks
Main messages
• Psychosocial factors at work were found to be predictive
factors of poor self reported health in a one year follow up
study.
• Gender specific associations were observed, as psychological demands for both genders, decision authority for
men only, and social support and physical demands for
women only predicted poor health.
• Strong differences were found between cross sectional and
prospective results, underlying the need for prospective
study design in the field of psychosocial factors at work.

Policy implications
• Psychosocial aspects of work should be the target of
preventive actions on the workplace.
• Attention should be paid to specific psychosocial factors at
work for women.

might be increased by low levels of social support, a combination known as iso-strain—that is, social isolation and job
strain.4
The above psychosocial factors at work have been found to
be important contributors to health, especially cardiovascular
health.5 6 Various studies also showed that these aspects of
work were associated with other health outcomes, such as
musculoskeletal disorders,7 8 mental disorders,9 10 and behavioural risk factors such as smoking and drinking.11 12 Some
recent studies dealt with the relations of psychosocial factors
at work to health status or health related quality of life, and
either self reported health or the Short-Form 36 questionnaire
(a generic health status measurement instrument) was used
as health outcome.13–19 Some of them had a prospective
design.14 15 18 As reported by Zapf and colleagues,20 most of the
literature on stressors and health is cross sectional, and the
weaknesses of this design are widely acknowledged, because it
usually makes the demonstration of causal relations impossible.
Among the cross sectional studies, the study by Amick and
colleagues13 showed that job strain and iso-strain were associated with health status. Lerner and colleagues16 reported an
association between job strain and health related quality of
life. Schrijvers and colleagues17 found that the odds of poor
perceived health was larger among people reporting hazardous physical working conditions, low job control, low social
support at work, and high psychological demands. Pikhart
and colleagues19 showed a significant association between
effort-reward imbalance and poor self rated health.
Borg and colleagues14 found that repetitive work, high psychological demands, low social support, job insecurity, and
high ergonomic exposures were predictive of a decline in self
rated health in a prospective study over five years. Cheng and
colleagues15 found that low control, high demands, and low
social support were associated with poor health status at
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Prevalence and incidence of poor self reported health by sociodemographic and health related characteristics
Men

Women

Cross sectional study
(n=8277)

Self reported health
Good
Poor
Number of chronic conditions
0
1
2 or more
Age (y)
<44
45–49
50–54
>55
Marital status
Single
Married
Cohabiting
Separated
Divorced
Widowed
Number of stressful personal
events
0
1
2
>3
Smoking
Non-smokers
Smokers
Alcohol
Abstainers
Light drinkers
Moderate drinkers
Heavy drinkers
Overweight
No
Yes

n

Prevalence of
poor self
reported
health (%)

6684
1532

18.6

4756
2495
1026
–
1375
5547
1355
173
7293
305
114
309
70

3366
3000
1361
550
6609
1553
656
4441
2037
1143
5732
2483

Prospective study
(n=5575)

n
4892
643

12.8
22.0
37.7
***
–
18.9
19.3
15.9
*
32.0
18.1
17.1
24.3
24.8
14.7
***

3465
1593
517

17.0
18.8
21.1
21.8
**
18.1
20.4
*
24.7
17.6
18.3
19.7
***
16.4
23.8
***

2325
2016
869
365

–
1010
3934
631
101
4966
204
68
187
43

4521
1013
398
3064
1379
734
4012
1550

Incidence of
poor self
reported
health (%)

11.6

Cross sectional study
(n=3170)

n
2416
730

9.2
14.4
19.2
***
–
11.4
11.8
11.2
ns
18.0
11.4
12.3
19.4
11.2
9.3
ns

1954
902
314

11.0
12.5
10.6
13.0
ns
10.9
14.6
***
14.6
11.3
11.1
12.3
ns
10.2
15.4
***

1366
1083
527
194

286
1416
1136
332
223
2121
211
61
424
125

2627
480
738
1680
646
106
2610
524

Prevalence of
poor self
reported
health (%)

23.2

Prospective study
(n=2089)
Incidence of
poor self
reported
health (%)

n
1752
316

18.0
28.0
42.3
***
23.0
22.2
24.2
24.2
ns
21.4
21.7
22.9
32.2
28.3
30.4
**

1410
538
141

19.1
23.6
28.7
34.7
***
22.4
27.0
*
27.8
22.1
20.1
28.3
**
21.4
31.8
***

933
716
328
112

194
978
750
167
158
1408
148
37
263
73

1765
293
459
1124
442
64
1782
294

15.3
12.6
19.2
27.1
***
13.1
16.0
15.6
12.1
ns
15.3
15.3
14.3
13.5
14.9
19.4
ns
14.0
15.1
18.2
19.1
ns
15.3
15.2
ns
15.7
15.0
15.2
17.2
ns
14.6
19.1
*

*p<0.05, **p<0.01, ***p<0.001.

baseline, as well as greater functional declines over a four year
follow up period. In the five year prospective study by
Stansfeld and colleagues,18 high psychological demands, low
decision latitude, low social support, and effort-reward imbalance were predictors of a decline in several dimensions of
health functioning. The last three studies had a prospective
design.14 15 18
Self reported health (or alternatively self rated, self
assessed, or self perceived health) has been much studied over
the past decade. This parameter has several advantages for
epidemiological research. It constitutes a general single item
question to which the answers can easily be collected via a self
administered questionnaire. It reflects a person’s integrated
perception of health and is known to take into account the
various aspects of health, as suggested by the World Health
Organisation’s definition of health, which includes its
physical, mental, and social aspects. Several authors have
reported strong associations between self reported health and
more objective measures of morbidity.21–23 Further, in prospective studies, poor self reported health was found to be a
significant predictor of mortality.22–26
The objective of this study was to explore the associations
between psychosocial factors at work, measured with the full
recommended version of the JCQ, and self reported health.
The data collected underwent cross sectional and prospective
analyses, whose results were then compared. In addition, as
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the study population includes a large number of men and
women, the analyses were done separately for men and
women.

METHODS
Study population
The GAZEL cohort was established in 1989 and originally
included 20 624 subjects working at Electricité De France–Gaz
De France (EDF-GDF), comprising men aged 40–50 and
women aged 35–50 at baseline.27 Since 1989, this cohort has
been followed up by means of yearly self administered
questionnaires and by data collection from the company’s
personnel and medical departments. Research on psychosocial
factors at work and health has been conducted in this cohort
since 1995.28–33
Psychosocial factors at work
The full recommended JCQ scales of decision latitude,
psychological demands, social support, and physical demands
were included in the self administered questionnaire of the
GAZEL cohort for the year 1997. The French version used here
has already been used and/or validated elsewhere.34–36 In addition, the internal consistency, factorial validity, and convergent validity of this version were studied in the GAZEL cohort
in a previous investigation.33 Decision latitude and psychological demands each comprised nine items; social support, eight
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Table 1

Psychosocial factors at work

Prevalence and incidence of poor self reported health by occupational characteristics
Men

Women

Cross sectional study
(n=8277)

n
Educational level
University
Upper vocational
Upper secondary
Lower vocational
Lower secondary
Primary
Occupation
Managers
Engineers
Administrative associate
professionals
Technicians
Foremen
Clerks
Skilled industrial workers
Craftsmen
Number of stressful
occupational events
0
1
>2
Psychological demands
Low
High
Decision latitude
High
Low
Social support
High
Low
Physical demands
Low
High

1579
604
537
4181
1027
347
1660
1920
969

Prevalence of
poor self
reported
health (%)
15.7
17.7
19.0
19.1
20.2
23.2
**
16.8
15.3
21.6

Prospective study
(n=5575)

n
1146
425
370
2794
659
179
1164
1353
630

Incidence of
poor self
reported
health (%)
10.8
11.1
12.3
12.1
10.8
12.4
ns
11.3
9.2
11.2

Cross sectional study
(n=3170)
Prevalence of
poor self
reported
health (%)

n
280
178
380
1531
600
201
257
219
1739

17.9
25.0
22.7
22.7
25.5
26.6
ns
17.0
19.4
22.4

Prospective study
(n=2089)
Incidence of
poor self
reported
health (%)

n
204
123
258
1008
372
124
182
156
1161

15.3
13.8
12.1
15.5
16.0
19.7
ns
12.8
14.2
14.9

464
2414
223
300
302

19.4
19.2
22.6
22.4
29.6
***

319
1584
138
192
175

12.0
13.1
13.9
16.9
12.1
*

–
367
579
–
–

–
20.3
31.6
–
–
***

–
251
332
–
–

–
12.0
21.2
–
–
*

5490
2011
776

16.9
22.0
22.0
***
14.8
22.2
***
15.9
22.7
***
13.9
23.1
***
15.3
22.3
***

3749
1311
515

11.3
12.4
12.1
ns
9.7
13.6
***
11.0
12.6
ns
10.4
13.0
**
10.4
12.9
**

2206
675
289

21.0
26.4
32.5
***
17.9
28.2
***
18.3
26.2
***
17.2
27.8
***
18.4
28.2
***

1481
442
166

14.8
16.1
17.6
ns
12.8
18.2
***
14.1
15.8
ns
12.5
18.4
***
13.0
18.2
***

3936
4055
4734
3265
3917
3859
4319
3816

2735
2663
3332
2067
2790
2466
3073
2426

1414
1558
1160
1812
1348
1550
1617
1452

984
978
822
1142
966
963
1156
879

*p<0.05, **p<0.01, ***p<0.001.

items; and physical demands, five items. Answers were graded
according to the following Likert-type scale: “totally disagree”, “disagree”, “agree”, and “totally agree”. The scores for
each scale were constructed according to Karasek’s recommendations and were dichotomised at the median of the total
sample of men and women, for use in the analyses.3 Decision
latitude included the two subscales of decision authority and
skill discretion, and social support, support from colleagues,
and from the supervisor.
Self reported health
Self reported health was based on an eight level scale ranging
from “very good” (coded 1) to “very poor” (coded 8). The
question was formulated as follows: “How do you rate your
general health status?”. Poor self reported health was defined
by levels ranging from 5 to 8—that is, with a cut off in the
middle. Self reported health was included in the questionnaires for 1997 and 1998. It has been shown previously that
this indicator was strongly associated with the presence of
diseases in the GAZEL cohort.37
Covariates
Several covariates were used as potential confounding
variables of the relation between psychosocial factors at work
and self reported health: the number of chronic conditions
within the 12 previous months (including chronic bronchitis,
asthma, hypertension, angina pectoris, myocardial infarction,
claudication, osteoarthritis, diabetes, hyperlipidaemia, and

cancer); age (in five-year groups); marital status (six
categories); the number of stressful personal events occurring
during the previous 12 months (the 12 events included death
of a spouse, death of a close relative, divorce, and marital
separation); the number of stressful occupational events
within the previous 12 months (job change, transfer,
reconversion, and department restructuring); smoking (nonsmokers versus smokers); overweight (defined by body mass
index, calculated as weight/height2 exceeding 27.2 kg/m2 for
men and 26.9 for women)38; and alcohol consumption, graded
according to the frequency (number of days/week), the quantity (glasses/day), and the type consumed (wine, beer, or spirits). Drinkers were classified as: abstainers, 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).
Data for these variables were obtained from the 1997
questionnaire. The validity of self reported weight and height
has been explored previously.39 The two other covariates studied were educational level (six categories) and occupational
group (eight categories for men, and five for women). Data for
these two variables were supplied by the EDF-GDF personnel
department.
Statistical methods
The cross sectional analysis of the data was designed to
explore the associations between psychosocial factors at work
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Men

Psychological demands
Low
High
Decision latitude
High
Low
Social support
High
Low
Physical demands
Low
High

Women

Model 1, n=7349

Model 2, n=7314

Model 3, n=7237

Model 1, n=2642

Model 2, n=2630

Model 3, n=2580

OR

OR

OR

OR

OR

OR

95% CI

95% CI

95% CI

95% CI

95% CI

95% CI

1
1
1
1
1
1
1.66 1.47 to 1.88 1.65 1.45 to 1.88 1.63 1.43 to 1.86 1.85 1.52 to 2.25 1.71 1.39 to 2.10 1.71 1.39 to 2.11
1
1
1
1
1
1
1.40 1.24 to 1.59 1.28 1.12 to 1.47 1.29 1.12 to 1.47 1.55 1.26 to 1.90 1.39 1.12 to 1.73 1.47 1.17 to 1.83
1
1
1
1
1
1
1.58 1.39 to 1.79 1.51 1.33 to 1.72 1.50 1.32 to 1.71 1.58 1.30 to 1.93 1.64 1.34 to 2.01 1.65 1.34 to 2.03
1
1
1
1
1
1
1.44 1.28 to 1.63 1.32 1.16 to 1.51 1.31 1.14 to 1.49 1.50 1.24 to 1.81 1.32 1.08 to 1.61 1.32 1.08 to 1.62

Model 1: included Karasek’s dimensions only.
Model 2: additionally adjusted for chronic conditions, age, marital status, stressful personal events, education, occupation, and stressful occupational
events.
Model 3: additionally adjusted for smoking, alcohol, and overweight.

as evaluated in 1997 and the prevalence of poor self reported
health, also as evaluated at that time, and the prospective
analysis, to establish whether the psychosocial factors at work
considered in 1997 were predictive of poor self reported health
one year later among the subgroup of the study population
who rated their health as good at baseline—that is, in 1997. In
both analyses, adjustments were made for covariates
measured at baseline. The crude relations between each of the
four JCQ scales of decision latitude, psychological demands,
social support, and physical demands, and self reported health
were submitted to Pearson’s χ2 test, as were those between the
covariates and self reported health. Logistic regression analysis was used to adjust for confounding variables. Poor self
reported health was used as the dependent variable and the
four JCQ scales as independent variables. Three models were
constructed. First, a model was constructed including the four
JCQ scales simultaneously. Second, adjustment was made for
chronic conditions, sociodemographic variables (age, marital
status, and stressful personal events), and occupational
variables (education, occupation, and stressful occupational
events). Third, additional adjustment was made for behavioural risk factors (smoking, alcohol consumption, and
overweight). The four JCQ scales were introduced into these
models simultaneously to assess their own effect. The interaction between psychological demands and decision latitude
was also explored by including the two way interaction term:
high demands and low latitude. In addition, we explored the
subscales of decision latitude (decision authority and skill
discretion) and the subscales of social support (from
colleagues and supervisor). Men and women were studied
separately to explore potential gender specific associations.
Statistical analysis was performed with the SAS statistical
software package.40 41

RESULTS
Study population
In 1997, 14 987 subjects in the GAZEL cohort answered the
self administered questionnaire—that is, 74.1% of the 20 222
subjects asked to complete it (402 of the 20 624 subjects in the
initial cohort were not sent a questionnaire in 1997, because
307 had died and 95 had been lost to follow up). Of the 14 987
respondents, 11 447 (76.4%) were working in 1997, 3344
(22.3%) had retired, 157 (1.0%) were not working because of
long illness or disability, and 39 (0.3%) were not working for
other reasons (unpaid holidays, compassionate leave, nomination for a future appointment, etc). The present cross sectional
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study is therefore based on the 11 447 subjects, comprising
8277 men and 3170 women, who were working in 1997 and
answered the questionnaire that year. Of these 11 447
workers, 9100 rated their health as good in 1997. Among
them, 8366 (91.9%) responded to the questionnaire of 1998;
7664 were still working in that year. The other 702 were not,
because of retirement (682 subjects), long illness or disability
(11 subjects), or other reasons (nine subjects).
Therefore, our prospective analysis is based on the 7664
subjects, 5575 men and 2089 women, who rated their health
as good in 1997, were working, and responded to both the
1997 and 1998 questionnaires. Tables 1 and 2 give further
details regarding the sociodemographic, occupational, and
health related characteristics of the population studied. The
comparison between the respondents to the 1998 questionnaire and the non-respondents with respect to the study variables in 1997 showed that non-respondents were more likely
to be women. For men, non-respondents were younger, less
educated, more likely to be separated, divorced, or widowed,
and smokers. For women, non-respondents were more likely
to be smokers, overweight, and to have chronic diseases. For
both genders, non-respondents also reported poorer health.
For occupational factors, no difference was observed between
respondents and non-respondents, except for physical demands for men; non-respondents were exposed to higher levels of physical demands.
Cross sectional analysis
In 1997, the prevalence of poor self reported health was 18.6%
for men and 23.2% for women (table 1). The four JCQ scales
displayed strong associations with self reported health; thus
high psychological demands, low decision latitude, low social
support, and high physical demands increased the prevalence
of poor health for both men and women (table 2). After introducing the four JCQ scales simultaneously into a first model,
the associations between these variables and self reported
health remained significant (table 3). After adjustment for
chronic conditions, and sociodemographic and occupational
factors, the four JCQ scales remained significant, but their
odds ratios were slightly lower, except for social support for
women. Additional adjustment for behavioural risk factors
did not change the results; the four JCQ scales were still found
to be significant risk factors for self reported health for both
sexes. Furthermore, no interaction was observed between
psychological demands and decision latitude. Study of the
subscales of decision latitude and social support showed that
the two variables of support from colleagues and supervisor
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Table 3 Psychosocial factors at work in 1997 as risk factors of poor self reported health in 1997: cross sectional
results of logistic regression analyses

Psychosocial factors at work

513

Men

Psychological demands
Low
High
Decision latitude
High
Low
Social support
High
Low
Physical demands
Low
High

Women

Model 1, n=4973

Model 2, n=4948

Model 3, n=4907

Model 1, n=1752

Model 2, n=1745

Model 3, n=1712

OR

OR

OR

OR

OR

OR

95% CI

95% CI

95% CI

95% CI

95% CI

95% CI

1
1
1
1
1
1
1.50 1.26 to 1.80 1.60 1.33 to 1.93 1.59 1.31 to 1.92 1.44 1.10 to 1.89 1.48 1.11 to 1.95 1.49 1.12 to 1.99
1
1
1
1
1
1
1.18 0.98 to 1.42 1.12 0.92 to 1.36 1.12 0.92 to 1.36 1.14 0.86 to 1.50 1.06 0.79 to 1.43 1.05 0.78 to 1.42
1
1
1
1
1
1
1.18 0.98 to 1.41 1.13 0.94 to 1.36 1.12 0.93 to 1.35 1.50 1.14 to 1.96 1.50 1.13 to 1.97 1.54 1.16 to 2.04
1
1
1
1
1
1
1.29 1.08 to 1.54 1.16 0.96 to 1.40 1.15 0.95 to 1.39 1.48 1.14 to 1.93 1.40 1.07 to 1.84 1.44 1.09 to 1.90

Model 1: included Karasek’s dimensions only.
Model 2: additionally adjusted for chronic conditions, age, marital status, stressful personal events, education, occupation, and stressful occupational
events.
Model 3: additionally adjusted for smoking, alcohol, and overweight.

were risk factors for self reported health for men and women.
Decision authority was significant for men only, and skill discretion was significant for neither men nor women (not
shown).
Prospective analysis
In 1998, the incidence of poor self reported health was 11.6%
for men and 15.3% for women (table 1). Study of the crude
associations between JCQ scales in 1997 and self reported
health one year later showed that high psychological
demands, low social support, and high physical demands were
predictive of poor self reported health, but low decision
latitude was not (table 2). Introducing the four JCQ scales
simultaneously into a logistic regression analysis did not
greatly change the results (table 4). Psychological and physical demands were still significant predictors of poor health for
both men and women. Social support was also a significant
predictor for women, but the association was no longer
significant for men. Adjustment for chronic conditions, and
sociodemographic and occupational covariates did not change
the results for women, but made physical demands nonsignificant for men. Note that the fact that physical demands
were no longer significant for men was mainly due to the
adjustment for occupational grade. After additional adjustment for behavioural risk factors, the associations remained
significant for psychological demands for both sexes, and for
social support and physical demands for women only. No significant interaction was found between psychological demands and decision latitude. Study of the subscales of
decision latitude and social support showed that decision
authority predicted poor health for men (OR 1.22, 95% CI: 1.00
to 1.49), and support from colleagues was a significant predictor for women (OR 1.41, 95% CI: 1.06 to 1.88).

DISCUSSION
Our findings underline the differences between the respective
results of the cross sectional and prospective analyses for the
relations between psychosocial factors at work and self
reported health. Whereas the cross sectional analysis showed
significant associations between the four scales of psychological demands, decision latitude, social support, and physical
demands and self reported health for both men and women,
the prospective analysis showed that at one year of follow up,
psychological demands for both sexes, decision authority for
men only, and social support and physical demands for
women only, were significant predictors of poor self reported
health.

Several limitations of this study are worth noting. First, the
rate of response to the self administered questionnaire in 1997
for the cross sectional analysis (74%), and the response rate
for the prospective study (91%) can be considered satisfactory.
However, a selection bias cannot be totally excluded. A
comparison between respondents and non-respondents suggested a healthy worker effect. If subjects in poor health
shifted to jobs with lower levels of job stress factors, such bias
could lead to an underestimation of the associations observed
between psychosocial factors at work and self reported health.
Note also that to some extent the exclusion of the retired and
disabled subjects from the analyses could have underestimated these associations.
Second, our results were based on a single evaluation of
psychosocial factors at work, and not on the history or
duration of exposure to these factors. As the results of our
prospective analysis provided evidence of the predictive effects
of these factors on health, it would be potentially fruitful to
evaluate the duration of exposure to psychosocial factors at
work and explore its association with self reported health.
Third, although our study design was prospective, we
cannot conclude that there are causal relations between
psychosocial factors at work and health. As stated by Zapf and
colleagues,20 only a full two-wave panel design could overcome
the problem of reserved causation. Because in our study, psychosocial factors at work were evaluated only once, and self
reported health twice, we were unable to test the reverse causation of self reported health on psychosocial factors at work.
Therefore we could not rule out this alternative explanation
and conclude that psychosocial factors at work are a plausible
cause of poor self reported health.
Furthermore, both psychosocial factors at work and health
were measured by self report; consequently a potential bias
could have arisen from the negative reporting of both. This
weakness, connected with “common method variance”, for
example through social desirability or negative affectivity, can
lead to inflated correlations between stressors and health.20
Both these sources of bias—that is, reverse causation and
common method variance, may partly account for the
associations observed in our study. Objective evaluations of
psychosocial factors at work, and information about personality, would be helpful in clarifying these issues.
The strong points of this study should also be stressed. First,
the study was based on a large prospective cohort, and allowed
comparison between the cross sectional and prospective
approaches. Note that very few previous studies in this area
had a prospective design,14 15 18 although none of them had a
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conditions, job control, social support, and to a certain extent,
psychological demands, and perceived health. By constrast,
Pikhart and colleagues19 did not report any significant
associations between proxies of the Karasek model and self
reported health, but showed a significant association between
effort-reward imbalance and self reported health.
Among the authors of the three longitudinal studies that
we found in this field, Borg and colleagues14 used a method of
data analysis very similar to ours. Among subjects in good self
rated health in 1990, these authors studied the deterioration
of this health five years later. Note that they did not conduct
separate analyses for men and women. Using proxies of the
Karasek model, their results suggested that job demands and
support were significant predictive factors, but not decision
authority or skill discretion. The prospective study by Cheng
and colleagues15 showed that demands, latitude, and support
were associated with a decline in health status among a population of women. Stansfeld and colleagues18 reported sex
related differences in the associations between psychosocial
factors at work and health functioning; thus, decision latitude
for men, psychological demands for women, and social
support for both were predictors of one or more components
of health functioning.
In the present study, the absence of significant interactions
between psychological demands and decision latitude was in
agreement with previous findings,16–18 and suggested that
there were no significant buffering effects.
Our study showed that the three psychosocial factors at
work explored—that is, psychological demands, decision latitude, and social support, as well as physical demands, were
significantly associated with self reported health for both
sexes in the cross sectional analysis. The results were very different for the prospective analysis, as psychological demands
for both genders, decision authority for men, and social
support and physical demands for women were predictors of
poor health. Finally, it may be surprising to observe that decision latitude, the main scale of the Karasek model, was not the
strongest predictor of self reported health. This finding needs
further consideration. Note that some authors underlined the
effects of quantitative demands such as overtime on various
health outcomes.46 47
Although we cannot conclude that there is a causal relation
between psychosocial factors at work and self reported health,
some considerations support this possibility: previous reports
from prospective studies, and strengths of these associations,
independently of potential confounding variables. These considerations strengthen the possibility that psychosocial factors
at work have a causal effect on self reported health. Our findings also underline the need for longitudinal design, and for
separate analyses for men and women when studying psychosocial factors at work.

ACKNOWLEDGEMENTS
The authors’ thanks go to the members of the GAZEL study team,
especially to Marcel Goldberg and Annette Leclerc, to the Medical
Committee of EDF-GDF, to all the participating workers of the GAZEL
cohort, who made the study possible, and to Mathilde Dreyfus for
revising the English manuscript. The authors also thank the three
reviewers for their helpful comments.
.....................

Authors’ affiliations
I Niedhammer, M Chea, INSERM Unit 88, Hôpital National de
Saint-Maurice, France

REFERENCES
1 Karasek RA. Job demands, job decision latitude, and mental strain:
implications for job redesign. Administrative Science Quarterly
1979;24:285–308.
2 Karasek R, Theorell T. Healthy work: stress, productivity, and the
reconstruction of working life. New York, NY, 1990.

Occup Environ Med: first published as 10.1136/oem.60.7.509 on 1 July 2003. Downloaded from http://oem.bmj.com/ on January 20, 2022 by guest. Protected by copyright.

full two wave panel design. In addition, the present study
included both men and women, and as each sex was analysed
separately, we were also able to explore sex related differences
regarding the effects of psychosocial factors at work on self
reported health.42 Significant associations were observed for
both genders (psychological demands), for men only (decision
authority), and for women only (social support and physical
demands). These gender specific associations which are not
easily interpretable may be related to cultural and organisational aspects of the company. Note that most of the employees of the French electric and gas company are men (80%),
and that there is a clear gender division of work; women are
not engaged in the same work activities as men.
Second, as psychosocial factors at work were evaluated by
means of the full recommended JCQ,43 we were able to study
the main scales of the model, as well as the subscales of decision authority, skill discretion, and support from colleagues
and supervisor. These original JCQ scales constituted a
validated instrument and allowed the comparison of our
results with those of others. Nevertheless, most of the previous
authors mentioned here did not use the original JCQ, but
proxies.14 16–19 The few who did, used the short version (five
items) of the scale of psychological demands.13 15
Third, our study included relevant confounders, such as
sociodemographic, occupational, and behavioural factors, and
chronic diseases, thus reducing the potential effects of
confounding. Note that additional adjustment for depressive
symptoms (not shown) did not modify the results. Furthermore, adjustment for baseline chronic diseases reduced the
effects of previous illness on both psychosocial factors at work
and self reported health. However, full adjustment did not
greatly change the results, except for physical demands for
men, which in the prospective analysis were no longer significant when occupational grade were taken into account. In this
connection, it has already been reported that adjusting for
occupational grade could constitute an overadjustment in the
study of psychosocial factors at work, especially for decision
latitude.18 44 It has already been suggested that the true
associations between psychosocial factors at work and health
outcomes may be between the unadjusted and adjusted
results.44 The adjustment was made in two steps, in order to
distinguish behavioural risk factors from the other covariates.
We assumed that the variables of smoking, alcohol consumption, and overweight might be intermediate variables in the
relation between psychosocial factors at work and self
reported health. Therefore, in theory, if the association
between psychosocial factors at work and health had been
eliminated after adjustment for behavioural risk factors, the
latter might have constituted a step on a pathway from exposure to health. In fact, we observed no great change after
adjustment for these variables, suggesting that as previously
reported18 they did not mediate the association between
psychosocial factors at work and self reported health. This
method of data analysis comprising several steps of adjustment has already been used by others18 19 to study the effects of
potential confounding variables. In our study, we may have
disregarded other potential confounding variables such as
personality factors, negative affectivity, or social desirability, as
mentioned earlier and underlined by Zapf and colleagues.20
However, it seems unlikely that these variables completely
explain the associations observed between psychosocial
factors at work and health. Note that other authors9 18 45
observed no strong confounding effects of personality factors
in the relation between psychosocial factors at work and
health outcomes.
The authors of certain cross sectional studies reported that
job strain13 16 and iso-strain13 were associated with health
status13 or health related quality of life.16 However, these
authors did not explore the respective effects of demands, latitude, and support. In the study by Schrijvers and colleagues,17
significant associations were found between physical working

Niedhammer, Chea

Psychosocial factors at work

27 Goldberg M, Chastang JF, Leclerc A, et al. Socioeconomic,
demographic, occupational, and health factors associated with
participation in a long-term epidemiologic survey: a prospective study of
the French GAZEL cohort and its target population. Am J Epidemiol
2001;154:373–84.
28 Niedhammer I, Goldberg M, Leclerc A, et al. Psychosocial work
environment and cardiovascular risk factors in an occupational cohort in
France. J Epidemiol Community Health 1998;52:93–100.
29 Niedhammer I, Goldberg M, Leclerc A, et al. Psychosocial factors at
work and subsequent depressive symptoms in the Gazel cohort. Scand J
Work Environ Health 1998;24:197–205.
30 Niedhammer I, Bugel I, Goldberg M, et al. Psychosocial factors at work
and sickness absence in the Gazel cohort: a prospective study. Occup
Environ Med 1998;55:735–41.
31 Niedhammer I, Siegrist J. [Psychosocial factors at work and
cardiovascular diseases: contribution of the Effort-Reward Imbalance
model]. Rev Epidemiol Sante Publique 1998;46:398–410.
32 Niedhammer I, Siegrist J, Landre MF, et al. [Psychometric properties of
the French version of the Effort-Reward Imbalance model]. Rev Epidemiol
Sante Publique 2000;48:419–37.
33 Niedhammer I. Psychometric properties of the French version of the
Karasek Job Content Questionnaire: a study of the scales of decision
latitude, psychological demands, social support, and physical demands
in the GAZEL cohort. Int Arch Occup Environ Health 2002;75:129–44.
34 Brisson C, Blanchette C, Guimont C, et al. Reliability and validity of the
French version of the 18-item Karasek Job Content Questionnaire. Work
Stress 1998;12:322–36.
35 Larocque B, Brisson C, Blanchette C. [Internal consistency, factorial
validity and discriminant validity of the French version of the
psychological demands and decision latitude scales of the Karasek “Job
Content Questionnaire”]. Rev Epidemiol Sante Publique
1998;46:371–81.
36 Houtman I, Kornitzer M, de Smet P, et al. Job stress, absenteeism and
coronary heart disease European cooperative study (the JACE study):
design of a multicentre prospective study. Eur J Public Health
1999;9:52–7.
37 Goldberg P, Gueguen A, Schmaus A, et al. Longitudinal study of
associations between perceived health status and self reported diseases
in the French Gazel cohort. J Epidemiol Community Health
2001;55:233–8.
38 Burton BT, Foster WR, Hirsch J, et al. Health implications of obesity: an
NIH Consensus Development Conference. Int J Obes 1985;9:155–70.
39 Niedhammer I, Bugel I, Bonenfant S, et al. Validity of self-reported
weight and height in the French GAZEL cohort. Int J Obes
2000;24:1111–18.
40 SAS Institute. SAS/STAT user’s guide, release 6.03 edition. 1988.
41 SAS Institute. SAS/STAT software: changes and enhancements through
release 6.12. 1997.
42 Niedhammer I, Saurel-Cubizolles MJ, Piciotti M, et al. How is sex
considered in recent epidemiological publications on occupational risks?
Occup Environ Med 2000;57:521–7.
43 Karasek R, Brisson C, Kawakami N, et al. The Job Content
Questionnaire (JCQ): an instrument for internationally comparative
assessments of psychosocial job characteristics. J Occup Health Psychol
1998;3:322–55.
44 North FM, Syme SL, Feeney A, et al. Psychosocial work environment
and sickness absence among British civil servants: the Whitehall II study.
Am J Public Health 1996;86:332–40.
45 Kawakami N, Haratani T, Araki S. Effects of perceived job stress on
depressive symptoms in blue-collar workers of an electrical factory in
Japan. Scand J Work Environ Health 1992;18:195–200.
46 Kawakami N, Araki S, Takatsuka N, et al. Overtime, psychosocial
working conditions, and occurrence of non-insulin dependent diabetes
mellitus in Japanese men. J Epidemiol Community Health
1999;53:359–63.
47 Hayashi T, Kobayashi Y, Yamaoka K, et al. Effect of overtime work on
24-hour ambulatory blood pressure. J Occup Environ Med
1996;38:1007–11.

www.occenvmed.com

Occup Environ Med: first published as 10.1136/oem.60.7.509 on 1 July 2003. Downloaded from http://oem.bmj.com/ on January 20, 2022 by guest. Protected by copyright.

3 Karasek R. Job Content Questionnaire and user’s guide. Los Angeles,
CA, 1985.
4 Johnson JV, Hall EM, Theorell T. Combined effects of job strain and
social isolation on cardiovascular disease morbidity and mortality in a
random sample of the Swedish male working population. Scand J Work
Environ Health 1989;15:271–9.
5 Schnall PL, Landsbergis PA, Baker D. Job strain and cardiovascular
disease. Annu Rev Public Health 1994;15:381–411.
6 Theorell T, Karasek RA. Current issues relating to psychosocial job strain
and cardiovascular disease research. J Occup Health Psychol
1996;1:9–26.
7 Bongers PM, de Winter CR, Kompier MA, et al. Psychosocial factors at
work and musculoskeletal disease. Scand J Work Environ Health
1993;19:297–312.
8 Davis KG, Heaney CA. The relationship between psychosocial work
characteristics and low back pain: underlying methodological issues. Clin
Biomech 2000;15:389–406.
9 Bourbonnais R, Brisson C, Moisan J, et al. Job strain and psychological
distress in white-collar workers. Scand J Work Environ Health
1996;22:139–45.
10 Stansfeld SA, North FM, White I, et al. Work characteristics and
psychiatric disorder in civil servants in London. J Epidemiol Community
Health 1995;49:48–53.
11 Brisson C, Larocque B, Moisan J, et al. Psychosocial factors at work,
smoking, sedentary behavior, and body mass index: a prevalence study
among 6995 white collar workers. J Occup Environ Med
2000;42:40–6.
12 Hemmingsson T, Lundberg I. Work control, work demands, and work
social support in relation to alcoholism among young men. Alcohol Clin
Exp Res 1998;22:921–7.
13 Amick BC III, Kawachi I, Coakley EH, et al. Relationship of job strain
and iso-strain to health status in a cohort of women in the United States.
Scand J Work Environ Health 1998;24:54–61.
14 Borg V, Kristensen TS, Burr H. Work environment and changes in
self-rated health: a five year follow-up study. Stress Medicine
2000;16:37–47.
15 Cheng Y, Kawachi I, Coakley EH, et al. Association between
psychosocial work characteristics and health functioning in American
women: prospective study. BMJ 2000;320:1432–6.
16 Lerner DJ, Levine S, Malspeis S, et al. Job strain and health-related
quality of life in a national sample. Am J Public Health
1994;84:1580–5.
17 Schrijvers CT, van de Mheen HD, Stronks K, et al. Socioeconomic
inequalities in health in the working population: the contribution of
working conditions. Int J Epidemiol 1998;27:1011–18.
18 Stansfeld SA, Bosma H, Hemingway H, et al. Psychosocial work
characteristics and social support as predictors of SF-36 health
functioning: the Whitehall II study. Psychosom Med 1998;60:247–55.
19 Pikhart H, Bobak M, Siegrist J, et al. Psychosocial work characteristics
and self rated health in four post-communist countries. J Epidemiol
Community Health 2001;55:624–30.
20 Zapf D, Dormann C, Frese M. Longitudinal studies in organizational
stress research: a review of the literature with reference to
methodological issues. J Occup Health Psychol 1996;1:145–69.
21 Moller L, Kristensen TS, Hollnagel H. Self rated health as a predictor of
coronary heart disease in Copenhagen, Denmark. J Epidemiol
Community Health 1996;50:423–8.
22 Kaplan GA, Goldberg DE, Everson SA, et al. Perceived health status and
morbidity and mortality: evidence from the Kuopio ischaemic heart
disease risk factor study. Int J Epidemiol 1996;25:259–65.
23 Miilunpalo S, Vuori I, Oja P, et al. Self-rated health status as a health
measure: the predictive value of self-reported health status on the use of
physician services and on mortality in the working-age population. J Clin
Epidemiol 1997;50:517–28.
24 Idler EL, Benyamini Y. Self-rated health and mortality: a review of
twenty-seven community studies. J Health Soc Behav 1997;38:21–37.
25 McGee DL, Liao Y, Cao G, et al. Self-reported health status and mortality
in a multiethnic US cohort. Am J Epidemiol 1999;149:41–6.
26 Wannamethee G, Shaper AG. Self-assessment of health status and
mortality in middle-aged British men. Int J Epidemiol 1991;20:239–45.

515

