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Psychosocial factors at work and subsequent depressive symptoms in the 
Gazel cohort 
by Isabelle Niedhammer, PhD, Marcel Goldberg, PhD, Annetfe Leclerc, PhD, lsabelle Bugel, BSc, 
Simone David, MScl 

Niedhammer I, Goldberg M, Leclerc A, Bugel I, David S. Psychosocial factors at work and subsequent 
depressive symptoms in the Gazel cohort. Scand J Work Environ Health 1998;24(3):197-205. 

Objective This study attempted to establish whether psychosocial factors at work are predictors of depressive 
symptoms in a prospective cohort of men and women employed in a wide variety of occupations by the French 
national company Electricit6 De France - Gaz De France (EDF-GDF). 
Methods This prospective cohort study followed the Gazel cohort by means of annual self-administered question- 
naires and independent data obtained from the medical and personnel departments of the company. The self- 
administered questionnaire, in 1995, provided information about the psychosocial work environment characteristics, 
psychological job demands, decision latitude, and social support at work. Depressive symptoms were assessed by the 
Center for Epidemiologic Studies Depression (CES-D) Scale in the 1996 questionnaire. Potential confounding 
variables were age, marital status, and number of children, assessed in the 1995 questionnaire, stressful personal and 
occupational events during the previous 12 months, assessed in the 1996 questionnaire, and educational level, 
occupation and previous absenteeism for mental disorders, assessed from the independent data provided by EDF- 
GDF. The subjects were 11 552 workers (8422 men aged 46-56 years in 1995 and 3130 women aged 41- 
56 years) who answered the 1995 and 1996 questionnaires and were working during this period. 
Results High levels of psychological demands, low levels of decision latitude, and low levels of social support at work 
were significant predictors of subsequent depressive symptoms in both the men and the women. These results were 
unchanged after adjustment for potential confounding variables. 
Conclusions The results strongly support the possibility that psychosocial factors at work are predictive of depressive 
symptoms. 

Key terms depressive symptoms, mental health, prospective study, psychosocial factors at work, social support at 
work. 

The consequences of mental disorders in  the workplace 
are considerable in terms of cost and absenteeism (1-3). 
It therefore seems important to identify the occupational 
risk factors for the development of mental disorders. The 
factors mentioned in previous studies include belonging 
to certain occupational categories, such as lawyers, teach- 
ers, counsellors and secretaries (4), job stress, mental load 
and strain due to schedule (5 ) ,  lack of control over work- 
place, job unsuitability and poor human relations at the 
workplace (6), job demands, lack of autonomy, a difficult 
physical environment and dissatisfaction with co-work- 
ers (7), occupational events such as major changes in 
work content or organization (8), subjective evaluation of 
work conditions and social relationships at work (9). 

Psychosocial factors at work, especially job strain de- 
fined by a combination of high levels of psychological 

demands and low levels of decision latitude, have been 
widely mentioned as important contributors to cardiovas- 
cular disease (10). The relationship between psychoso- 
cia1 factors at work and mental health has more rarely been 
explored. Some studies have shown that job strain was 
associated with mental disorders (1 1-16); others, that it 
was not (17, 18). Bourbonnais et a1 explored the potential 
stress-buffering effect of social support at work, but did 
not confirm it (15). Bromet et a1 (17) reported that job 
demands and their interaction with co-worker support were 
important predictors of affective disorders. However, very 
few of the studies concerned were longitudinal (17, 18) 
or adjusted their data for potential confounding factors. 

Although previous studies differed in terms of both 
study design and methods used to assess psychosocial 
work environment and mental health status, they do 
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suggest that psychosocial factors at work are risk factors 
for mental disorders and depression. 

The objective of the present study was to establish 
whether psychosocial factors at work (ie, psychological 
demands, decision latitude, and social support at work) 
are predictive of subsequent depressive symptoms in a 
cohort of men and women employed in a wide variety of 
occupations at the French national company Electricit6 
De France - Gaz De France (EDF-GDF). 

Table 1. Personal characteristics of the sample. 

Subjects and methods 

Study population 

The population included 20 624 subjects working at EDF- 
GDF, comprising men aged 40-50 years and women 
aged 35-50 years at the beginning of the study. They 
were members of the Gaze1 cohort, which was established 
in January 1989 (19,20). Since then, this cohort has been 
followed by means of a yearly self-administered question- 
naire and also the collection of independent data from the 
personnel and medical departments of EDF-GDF. Re- 

Characteristic Men Women search on aspects of health other than mental health has 
(N=8422) (N=3130) been conducted in the same cohort. (See. for exam~le.  

Age group 
(years) a 

N Yo N % 

Marital 
status a 

\ ,  L ,  

references 21-24.) The study population comprised sub- 
iects who answered the 1995 and 1996 questionnaires and 

Married 7498 89.1 2147 68.6 
Single 177 2.1 21 6 6.9 
Cohabiting 278 3.3 202 6.5 
Separated 86 1 .O 58 1.9 
Divorced 31 3 3.7 396 12.6 
Widowed 67 0.8 111 3.5 

Number of 
children a 

0 
1 
2 

23 
Educational 
level a 

Primary 
Lower vocational 
Lower secondaly 
Upper secondary 
Upper vocational 
University 

Previous 
absenteeism 
for mental 
disorders 

No 
Yes 

Stressful 
personal 
events 

0 
1 
L 

23 
Depressive 
symptoms 

No 
Yes 

a In 1995. 
Sickness absenteeism for mental disorders during the 12 months preceding 
the filling out of the 1995 questionnaire. 
Events that occurred during the previous 12 months and were reported in 
the 1996 questionnaire. 
In 1996. 

1 were working dusing this period (ie, 1 i 552 persons). 

Psychosocial factors at work 

In 1995, the self-administered questionnaire included 16 
items concerning the psychosocial aspects of work. The 
items were selected from 2 sources (12,25,26) as being 
particularly suitable for measuring job stress in a hetero- 
geneous population. Three psychosocial work factors 
were used (appendix): psychological demands (a 5-item 
indicator measuring job demands, time pressure and con- 
flicting demands), decision latitude (a 6-item indicator 
measuring the subject's influence on or control over his 
or her work, job variety, and the possibilities for learning 
new skills), and social suppost at work (a 5-item indicator 
measuring contacts with co-workers during work and lei- 
sure). Factorial validity was evaluated by a principal fac- 
tor analysis with orthogonal Varimax rotation; our results 
were consistent with the dimensions expected from the 
theory. As regards internal consistency, Cronbach's al- 
pha coefficient was 0.69 for psychological demands, 0.65 
for decision latitude, and 0.52 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 dichotomized by the median, for use in 
the analyses. 

Depressive symptoms 

In the 1996 questionnaire, the CES-D scale (Center for 
Epidemiologic Studies - Depression Scale) was includ- 
ed (27,28). This scale consists of 20 questions describing 
symptoms and behavior connected with depression, and 
a total score is computed from the replies graded from 0 
to 3. The thresholds established for the French popula- 
tion - 217 for men and 223 for women - identify sub- 
jects with severe depressive symptoms (29). These thresh- 
olds were used in the present study. 
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Personal and occupational characteristics 

Personal characteristics based on the self-administered 
questionnaire of 1995 comprised age, marital status, and 
number of children. Information concerning educational 
level and occupation was supplied by the personnel de- 
partment of EDF-GDF. Absenteeism for depressive or 
anxiety disorders during the 12 months preceding the fill- 
ing out of the self-administered questionnaire in 1995 was 
assessed from sickness absenteeism data provided by 
EDF-GDF (30), and it was used in the analysis because 
of the long-standing nature of these disorders. The self- 
administered questionnaire of 1996 included questions on 
stressful personal and occupational events during the pre- 
ceding 12 months. Twelve items concerned personal 
events (death of a spouse, divorce, marital separation, 
death of a close relative, etc) and 4 concerned occupa- 
tional events (job change, transfer, reconversion, or de- 
partment restructuring). These items were adapted from 
the Social Readjustment Rating Scale (3 1). 

Statistical methods 

The crude relationships between the 3 psychosocial fac- 
tors at work in 1995 and depressive symptoms a year lat- 
er were submitted to Pearson's chi-square test. Logistic 
regression analysis was then used to adjust for confound- 
ing variables. Depressive symptoms in 1996 were used as 
the dependent variable and the 3 psychosocial factors at 
work assessed in 1995 were used as independent varia- 
bles. Adjustment was made for personal and occupation- 
al characteristics, which included age, marital status, 
number of children, educational level, occupation, previ- 
ous absenteeism for mental disorders, and stressful per- 
sonal and occupational events. The 3 psychosocial fac- 
tors at work were introduced simultaneously into the mod- 
els to assess their own effect. Interactions were also ex- 
amined by including the three 2-way interaction terms high 
demands and low latitude, high demands and low sup- 
port, and low latitude and low support, and the 3-way in- 
teraction term high demands, low latitude and low sup- 
port. These interaction terms were selected a priori on the 
basis of the theoretical assumptions of Karasek's model 
(11, 12, 25, 26). Separate analyses were carried out for 
the men and women. Statistical analysis was performed 
using SAS (32) and BMDP (33) statistical software pack- 
ages. 

Results 

Between 1989 and 1995,222 of the subjects in the initial 
cohort of 20 624 died, 2365 retired, and 38 left the com- 
pany. Of the 17 999 subjects still working in 1995, 13 406 

(74%) answered the 1995 self-administered questionnaire. 
One hundred and eighty subjects were excluded from the 
study because they were not working because of sickness 
absence, long illness, or disability when the 1995 ques- 
tionnaire had to be completed. By 1996, another 23 had 
died, 671 had retired, and 2 had left the company. Of the 
12 530 subjects still working in 1996, 11 552 (92%) an- 
swered the 1996 questionnaire, 920 (7%) did not, and 58 
(1 %) did but were absent from work because of sickness 
absence, long illness, or disability. The nonrespondents 
to the 1995 or 1996 questionnaires differed significantly 
from the respondents as regards educational and occupa- 
tional levels. The present study was restricted to the 11 552 
subjects, comprising 8422 men and 3 130 women, who 
answered both the 1995 and 1996 questionnaires and were 
working during this period. Further details concerning this 
population's personal and occupational characteristics are 
given in tables 1 and 2, respectively. As regards psycho- 
social factors at work, the mean score for psychological 
demands (the higher the score, the higher the psycholog- 
ical demands) was significantly higher for the men than 

Table 2. Occupational characteristics of the sample. 

Characteristic Men Women 
(N=8422) (N=3130) 

Occupation a 

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 

Stressful occupational 
events 

0 

Level of psychological 
demandsa 

Low 4442 54.7 1277 43.5 
High 3674 45.3 1657 56.5 

Level of decision 
latitude a 

High 4135 50.6 1428 48.0 
Low 4033 49.4 1546 52.0 

Level of social support 
at worka 

High 4000 48.5 1408 46.2 
Low 4255 51.5 1640 53.8 

a In 1995. 
b Events that occurred during the previous 12 months and were reported in 

the 1996 questionnaire. 
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for the women, 12.4 (SD 2.5) versus 12.2 (SD 2.6). For 
decision latitude (the higher the score, the higher the de- 
cision latitude), the mean score was also higher for the 
men than for the women, 17.4 (SD 2.5) versus 16.2 (SD 
2.8). For social support at work (the higher the score, the 
higher the social support), the mean score was higher for 
the men than for the women, 15.4 (SD 2.4) versus 14.4 
(SD 2.4). 

The distribution of the CES-D score strongly differed 
between the men and women. The mean score was signif- 
icantly higher for the women than the men with higher 
variance for the women, 17.3 (SD 10.5) versus 12.4 (SD 
7.9). The prevalence of depressive symptoms, defined by 
the cut-off limits of 17 (for the men) and 23 (for the 
women), was 24.9% for the men and 27.9% for the wom- 
en in 1996 (table 1). Age and the number of children were 
not associated with the depressive symptoms of the men 

or women (table 3). Marital status was associated with de- 
pressive symptoms; men and women who were separat- 
ed, divorced or widowed in 1995, as well as single men, 
were more likely to have depressive symptoms a yeas lat- 
er. Educational level was only related to depressive symp- 
toms among the women; the higher the level, the less they 
suffered from such symptoms. The presence of stressful 
personal events during the previous 12 months markedly 
raised the prevalence of subsequent depressive symptoms 
among both the men and the women. This prevalence also 
rose for both genders with previous absenteeism for men- 
tal disorders. All the occupational factors explored (ie, oc- 
cupation, stressful occupational events and the 3 psycho- 
social factors at work) were strongly related to the 
subsequent development of depressive symptoms among 
the men and women (table 4). High levels of psychologi- 
cal demands, low levels of decision latitude, and low 

Table 3. Personal characteristics and subsequent depressive symptoms. (NS = not significant) 

Characteristics Men Women 

Without With Cases (%) Without With Cases (%) 
depressive depressive der~essive de~ressive 
symptoms 

(N) 
sy'mptoms 

(N) 
symptoms symptoms 

(N) (N) 

Age groups (years) 
41 -44 
45-49 
50-54 
55-56 

Marital status 
Married 
Single 
Cohabiting 
Separated 
Divorced 
Widowed 

Number of children 
0 
1 
2 

23 

Educational level 
Primary 
Lower vocational 
Lower secondary 
Upper secondary 
Upper vocational 
University 

Previous absenteeism 
for mental disorders 

No 
Yes 

Stressful personal events 
0 
1 

* P<0.05, * *  PtO.O1, * * *  P<0.001. 
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levels of social support at work increased the risk of sub- 
sequent depressive symptoms. Age, marital status, edu- 
cational level, occupation, previous absenteeism for men- 
tal disorders, and stressful personal and occupational 
events were taken as confounding variables in the multi- 
variate analysis. 

The results of the logistic regression analyses (table 
5) showed that high levels of psychological demands and 
low levels of decision latitude and social support at work 
significantly raised the risk of subsequent depressive symp- 
toms among the men and women after adjustment for po- 
tential confounding variables. However, no significant in- 
teraction was found between psychological demands, 

decision latitude, and social support at work in relation to 
depressive symptoms. The other variables included in the 
models were significantly related to these symptoms, ex- 
cept for age and educational level. 

Discussion 

This prospective study showed that the 3 psychosocial 
factors at work comprising psychological demands, de- 
sion latitude, and social support at work were significant 
predictors of subsequent depressive symptoms of men and 

Table 4. Occupational factors and subsequent depressive symptoms. 

Occupational factor Men Women 

Without With Cases (%) Without With Cases (%) 
depressive depressive depressive depressive 
symptoms symptoms symptoms symptoms 

(N) (N) (N) (N) 

Occupation 

Teaching and health 
professionals 

Managers 
Engineers 
Health and social 
work associate 
professionals 

Administrative 
associate professionals 

Physical, engineering, 
life science associate 
professionals 
Foremen 

Clerks 
Skilled industrial workers 

Craftsmen 

Stressful occupational events 
0 3968 
1 1042 

22  360 

Levels of psychological demands 
Low 3026 
High 21 86 

Levels of decision latitude 

High 2821 
Low 241 7 

Levels of social support at work 
High 2776 
Low 2501 

* Pt0.05, * *  P<0.01, * * *  P<0.001. 
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Table 5. Factors associated with subsequent depressive symptoms 
according to the logistic regression analysis. (OR = odds ratio, 
95% CI = 95% confidence interval) 

Associated factor Depressive symptoms 

Men Women 
(N=6751) (N=2308) 

OR 95%CI OR 95%CI 

Age groups 
(years) 

41-44 
45-49 1 
5&54 1.02 
55-56 0.93 

Marital status 
Married 1 
Single 1.72 
Cohabiting 0.97 
Separated 2.88 
Divorced 2.01 
Widowed 1.93 

Educational level 
Primary 0.80 
Lower vocational 0.87 
Lower secondaty 1.03 
Upper secondary 1.12 
Upper vocational 0.88 
University 1 

Previous absenteeism 
for mental disorders 

No 1 
Yes 5.71 

Stressful personal events 
0 1 

Occupation 
Teaching and health 
professionals 1.23 
Managers 1 
Engineers 1.05 
Health and social work 
associate professionals . 
Administrative 
associate professionals 1.54 
Physical, engineering and 
life science associate 
professionals 1.44 
Foremen 1.43 
Clerks 1.72 
Skilled industrial workers 1.67 
Craftsmen 1.85 

Stressful occupational events 
0 1 
1 1.57 

22  1.73 
Levels of psychological 
demands 

Low 1 
High 1.77 

Levels of decision latitude 
High 1 
Low 1.38 

Levels of social 
support at work 

High 1 
Low 1.58 

women. However, no interaction between these 3 psycho- 
social factors at work was observed. 

Nevertheless, these results may have been affected by 
certain limitations, which deserve to be considered. First, 
the assessment of psychosocial factors at work in 1995 
was based on self-reporting, which only reflects the ob- 
jective work environment in part. This assessment may 
therefore have been subject to a response bias. However, 
no adequate objective measurement is available for the 
psychosocial work environment. Attempts to use a job- 
exposure matrix have been made, but they led to an un- 
derestimation of within-occupation variance (34). As re- 
gards our scale of social support at work, it is not com- 
pletely adequate, as it only measures the frequency of 
contacts with co-workers and not satisfaction with the sup- 
port received from either co-workers or the supervisor. 

Second, depressive symptoms were measured by the 
CES-D scale. Although self-reported measures of these 
symptoms do not always indicate the presence of clinical 
depression, these scales have been considered to measure 
nonspecific psychological distress (35). Moreover, strong 
concordance was observed between the CES-D scale and 
absenteeism for anxiety or depressive disorders. The prev- 
alences of depressive symptoms observed for the men and 
women were similar to those found in other studies (9). 

Third, to avoid any spurious association between psy- 
chosocial work variables and depressive symptoms due 
to confounding factors, our analyses were adjusted for 
most of the known or suspected mental health risk fac- 
tors. In particular, adjustment for previous mental disor- 
ders, assessed from absenteeism data provided by the 
Company, reduced at least in part the potential influence 
of depressive symptoms at the time of the assessment of 
psychosocial factors at work in 1995. Furthermore, al- 
though psychosocial factors at work were measured only 
in 1995, stressful occupational events (ie, major changes 
in the work environment that occurred from 1995 to 1996) 
were taken into account as a confounding variable. How- 
ever, it is possible that some confounding factors were 
disregarded, such as personality traits. Other authors have 
noted that the association between psychosocial factors at 
work and mental health indicators remain strong even af- 
ter adjustment for mental health risk factors (15). Thus it 
seems unlikely that any missing confounding factors 
would completely explain the observed associations. 

In spite of these limitations, the results of our study 
strongly support the possibility that psychosocial factors 
at work are predictive of depressive symptoms. They are 
consistent with the findings reported in previous cross- 
sectional studies in which a relationship was found be- 
tween psychosocial factors at work and mental health dis- 
orders (1 1-16). Very few studies have been longitudi- 
nal (17, 18). The results of the longitudinal study by 
Carayon (18) failed to support the existence of an associ- 
ation between psychosocial factors at work and 
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depressive symptoms, whereas the one by Bromet et a1 
(17) showed that job demands and their interaction with 
co-worker support are predictors of affective disorders a 
year later after adjustment for age, history of affective dis- 
orders, symptoms, alcohol-related problems, marital stress, 
and friendship support at the beginning of the study. In 
our study, lack of social support at work was found to be 
a predictive factor of depressive symptoms, but it did not 
modify the relationship of job demands and decision lati- 
tude with these symptoms. Other authors have also failed 
to find any support for a modifying effect of social sup- 
port at work (15). 

Our results also underline the differences between men 
and women as regards the effects of occupational stress 
on mental health. Although high levels of job demands, 
low levels of decision latitude, and low levels of social 
support at work were all significant predictors of depres- 
sive symptoms among both the men and women, the as- 
sociations were stronger for the men for psychological 
demands and social support at work. Very few authors 
have studied men and women separately. Braun & Hol- 
lander (13) found that depression was related to high de- 
mands and low latitude for both men and women. On the 
other hand, men and women have different occupational 
roles and their work conditions may also differ (36). These 
differences may partly explain the differences that we 
observed between the patterns of depressive symptoms in 
relation to the psychosocial work factors for the men and 
women. 

As regards the other risk factors considered, our study 
showed that both personal and occupational factors play 
a role in the subsequent development of depressive symp- 
toms. There was no relationship between age and these 
symptoms, but the range of age was rather small in our 
study. Thus, in 1995, the men were aged 46-56 years 
and the women 41-56 years. Marital status and stressful 
personal events were strong predictors of subsequent de- 
pressive symptoms. Other authors have found similar re- 
sults (3, 8, 15,37). Note that the effects of marital status 
on subsequent depressive symptoms were stronger among 
the men, whereas the effects of stressful personal events 
were stronger among the women. Educational level was 
not a significant risk factor for subsequent depressive 
symptoms. Previous absenteeism for mental disorders was 
significantly associated with subsequent depressive symp- 
toms; this finding was consistent with previous results (17). 
As regards occupational factors, occupation was related 
to subsequent depressive symptoms. Other authors have 
also observed that certain occupations carry a high risk of 
depressive disorders (3,4, 15,37, 38). Others again (39) 
have suggested that the relationship between depressive 
disorders and low socioeconomic status may be partly 
explained by certain occupational characteristics and that 
jobs involving direction, control, and planning may pro- 
tect against the development of depression. We also found 

in this study that stressful occupational events reported 
by the workers and defined by changes in the work 
content or organization are predictive of subsequent de- 
pressive symptoms; and, in this respect, our prospective 
results agree with those of Chevalier et a1 (8). 

In conclusion, our results strongly support the possi- 
bility that psychosocial factors at work are predictive of 
depressive symptoms. As mental health disorders have a 
considerable impact on a population's well-being and on 
the economy, these results underline the need for further 
research on the occupational risk factors of depressive 
disorders and on measures to prevent such disorders. 

The authors wish to thank the Medical Committee of 
EDF-GDF and all the participating workers of the Gaze1 
cohort, who made the study possible. Our thanks go also 
to Mathilde Dreyfus for the English language revision. 
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Appendix 

Contents of the questionnaire on psychosocial factors at work 

Psychosocial factor Item on questionnaire 

Psychological job demands My work requires me to work very fast. 
(l=strongly disagree; 2=disagree; 3=agree; 4=strongly agree) 

My work requires me to work very hard. 
(l=strongly disagree; 2=disagree; 3=agree; 4=strongly agree) 

I am asked to do too much work. 
(l=strongly disagree; 2=disagree; 3=agree; 4=strongly agree) 

I have enough time to do my work. 
(l=strongly disagree; 2=disagree; 3=agree; 4=strongly agree) 

I receive no conflicting demands. 
(l=strongly disagree; 2=disagree; 3=agree; 4=strongly agree) 

Decision latitude My work requires me to learn new skills. 
(l=strongly disagree; 2=disagree; 3=agree; 4=strongly agree) 

My work requires a high level of skills. 
(l=strongly disagree; 2=disagree; 3=agree; 4=strongly agree) 

My work requires creativity. 
(l=strongly disagree; 2=disagree; 3=agree; 4=strongly agree) 

My work is repetitive. 
(l=strongly disagree; 2=disagree; 3=agree; 4=strongly agree) 

I am free to decide what I am going to do on the job. 
(l=strongly disagree; 2=disagree; 3=agree; 4=strongly agree) 

I am free to decide the amount of work I am going to do. 
(l=strongly disagree; 2=disagree; 3=agree; 4=strongly agree) 

Social support at work Can you talk to your co-workers during breaks? 
(l=yes, often; 2=yes, sometimes; 3=no break; 4=no break with co-workers) 

Can you leave your work to talk to your co-workers? 
(l=yes, often; 2=yes, sometimes; 3=no, almost never; 4=no, never) 

Does your work require many contacts with your co-workers? 
(l=yes, often; 2=yes, sometimes; 3=no, I work mainly alone; 4=no, I work completely 
alone) 

How often do you meet your co-workers outside the workplace? 
(l=one time or more a week; 2=one time or more a month; 3=one time or more a year; 
4=never) 

When did you last meet one of your co-workers at home? 
(l=one month or less ago; 2=1-12 months ago; 3=more than one year ago; 4=never) 
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