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Abstract Objectives: To examine the associations be-
tween psychosocial work characteristics and fatigue in
employees in the Maastricht Cohort Study. A second
objective was to compare the relationships for fatigue
versus psychological distress with these psychosocial
work characteristics. Methods: The design was cross-
sectional and included 11,020 employees who responded
to the self-administered baseline questionnaire of the
Maastricht Cohort Study. Fatigue was measured with
the Checklist Individual Strength, a 20-item self-report
instrument. Psychological distress was measured with
the 12-item version of the General Health Question-
naire. Psychosocial work characteristics comprised:
psychological demands, decision latitude, and social
support at work as measured by the Job Content
Questionnaire, as well as emotional demands at work,
physical demands at work, job insecurity, and conflict
with supervisor/co-worker, which were assessed with
items from existing Dutch questionnaires. Results: Low
decision latitude and low social support at work were
associated with fatigue in both men and women. Asso-
ciations were also found between emotional demands at
work, job insecurity, physical demands and conflict with
supervisor and fatigue in men; and high psychological
demands and fatigue in women. As regards psycholog-
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ical distress, there was no association with low decision
latitude, but strong associations with emotional de-
mands and conflict with supervisor in both genders.
Conclusions: The study provides strong support for as-
sociations between psychosocial work characteristics
and fatigue in men and women, even after adjustment
for psychological distress. Moreover, it suggests some
differential effects of psychosocial work characteristics
on fatigue and psychological distress.
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Introduction

Fatigue is a common complaint. Community and
primary care studies have shown that some degree of
fatigue is found in nearly all the population (Loge et al.
1998; Pawlikowska et al. 1994; David et al. 1990). In
recent years, prolonged fatigue has attracted attention
in occupational (mental) health research (Mounstephen
and Sharpe 1997; Meijman and Schaufeli 1996), since it
may affect the individual’s performance and function-
ing in the occupational as well as in the home setting,
and may lead to sickness absenteeism and work dis-
ability (Schréer 1997). As reported by Houtman (1999),
about one in every three work disability benefit recip-
ients in the Netherlands is classified as disabled for
work on mental grounds. Some 90% of recipients of
this kind of work disability benefit suffer from an
“exogenous reaction” (Van Eck 1991), the official
diagnostic label that includes overstrain, chronic job
stress, and burnout — mental states which include pro-
longed fatigue as a major symptom. Prolonged fatigue
is, in contrast to acute fatigue, not easily reversible and
not task specific; the compensating mechanisms that
are useful in reducing acute fatigue are no longer
effective (Meijman 1991). Given the unfavorable prog-
nosis of prolonged fatigue and the high cost implications
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for employees, employers, and society (Schroer 1997), it
is of paramount importance to develop preventive
measures.

The increasing awareness of the impact of prolonged
fatigue on absenteeism and work disability has led to the
recognition that there is very little information about
work characteristics which predict fatigue. This absence
of data as well as the urgent need for preventive mea-
sures has prompted the establishment of the large-scale
epidemiological Maastricht Cohort Study of “Fatigue at
Work™ (Kant et al. 2000; Biiltmann et al. 2000). Cross-
sectional analyses at baseline revealed that 22% of the
12,000 employees reported fatigue (Biiltmann et al.
2001). The same study explored whether the construct of
fatigue is conceptually and operationally distinct from
psychological distress and found that fatigue was fairly
well associated with psychological distress, expressed by
a correlation of 0.62. Moreover, there was no clear
distinction in patterns of associations with demographic
and health factors. A principal component analysis,
however, showed a separation between fatigue items and
psychological distress items, suggesting the measurement
of different underlying constructs (Biiltmann et al.
2001).

For the development of effective preventive measures
for fatigue, it is important to identify the psychosocial
factors at work involved in the onset of fatigue. While
the likely multifactorial etiology of fatigue is emphasized
in the literature (Lewis and Wessely 1992), with “psy-
chosocial” (e.g., work, family, and lifestyle) being the
commonest reason for the feeling of fatigue (Pawlik-
owska et al. 1994), only very few studies have examined
the relationship between psychosocial factors at work
and fatigue. Using specific occupational groups in the
workforce of the UK National Health Service Trusts,
Hardy et al. (1997) reported that high work demands
and role conflict are related to high levels of fatigue and
that these factors were sufficient to explain occupatio-
nal and gender differences. Moreover, fatigue was
associated with high levels of psychological distress.
A generalization of these findings, however, is difficult
because the study was conducted on a limited range of
occupations.

In the Maastricht Cohort Study, a large, heteroge-
neous working population was used to explore the re-
lationship between a broad range of psychosocial factors
at work and fatigue. Moreover, to further determine
whether fatigue is conceptually distinct from psycho-
logical distress, associations between psychosocial work
characteristics and psychological distress were also ex-
amined. We included work characteristics, such as psy-
chological demands and decision latitude, which have
been extensively examined as determinants of (mental)
health, and for which many studies have accumulated
evidence for a relationship with psychological outcomes,
e.g., psychological distress, depressive symptoms (Kar-
asek 1979; Karasek and Theorell 1990; Landsbergis et al.
1992; Stansfeld et al. 1995; Bourbonnais et al. 1996;
Stansfeld et al. 1997; Niedhammer et al. 1998). Since

fatigue is a somewhat different construct, and therefore
may be associated with different work characteristics, we
also included measures of emotional demands, physical
demands, job insecurity and conflict with supervisor/
co-workers.

The objective of the present study was to determine
whether psychosocial work characteristics are associated
with fatigue in employees in the Maastricht Cohort
Study. A second objective was to compare the associa-
tions for fatigue and psychological distress with these
psychosocial work characteristics. Given the observed
difference between men and women with respect to
psychological distress, all analyses were conducted
separately for men and women.

Material and methods

Study design and participants

In May 1998, a total of 26,978 male and female employees, aged
18-65 years, from 45 companies and organizations, received both a
letter at home inviting participation, and the questionnaire ““Fa-
tigue at Work™. The letter explained the purpose and the general
outline of the study, described how the data would be used, and
guaranteed anonymity of responses. The voluntary nature of par-
ticipation was emphasized. The self-administered questionnaire
included items on fatigue, psychological distress, demographic
variables, and work characteristics, as well as on family and indi-
vidual characteristics. To minimize reporting bias, none of these
items was indicated by subheadings. Altogether 12,161 employees
completed and returned the baseline questionnaire and gave written
consent. The overall response rate was 45%. Sixty-six question-
naires were excluded from the analysis because of technical reasons
or because the age criterion was not met. Full details of the pro-
cedure, the baseline characteristics, and the non-response analyses
have been reported elsewhere (Kant et al. 2000; Biiltmann et al.
2001). In the present study we also excluded 1,075 employees who
reported themselves to be absent from work due to illness or re-
ported working under modified conditions related to former sick-
ness absence (e.g., fewer hours, modified tasks or other functions).
The final study sample was therefore 11,020 employees; 8,159
(74%) men and 2,861 women (26%). The mean age of the total
cohort was 41.0 years (SD 8.9); 42.0 years (SD 8.7) in men and 38.0
years (SD 8.8) in women. Further characteristics of the study
population are given in Table 1.

Psychosocial work characteristics

A validated Dutch version of the self-administered Job Content
Questionnaire (JCQ) was used to measure psychological demands,
decision latitude and support at work (Karasek 1985; Houtman
1995). Psychological demands (Cronbach’s alpha coefficient of 0.69
for both genders) were measured by the sum of five items (excessive
work, conflicting demands, insufficient time to do work, working
fast, and working hard). Decision latitude (Cronbach’s alpha co-
efficient 0.82 for men and 0.78 for women) was measured by the
sum of two subscales: skill discretion (keep learning new things, can
develop skills, job requires skill, task variety, work not repetitious,
job requires creativity) and decision authority (have freedom to
make decisions, can choose how to perform work, and have a lot to
say on the job). The response options for each item varied on a
four-point scale from “‘strongly disagree” to ““strongly agree”. The
total score was then grouped into tertiles. Support was measured
with two scales, each consisting of four items: co-worker support
(they take a personal interest in me, are friendly, helpful in getting
the job done, and competent in doing the work) and supervisor
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Table 1. Characteristics of the

study population Characteristics Total Men Women
(n=11,020) (n=28,159) (n=2,861)
n % n % n %
Educational level
Primary school 446 4.2 386 4.8 60 2.2
Lower vocational 1,617 15.1 1,360 17.0 257 9.5
education
Lower secondary school 1,356 12.7 830 10.4 526 19.5
Intermediate vocational 2,563 24.0 1,894 23.7 669 24.8
education
Upper secondary school 913 8.5 596 7.4 317 11.8
Upper vocational 2,541 23.7 1,948 24.3 593 22.0
education
University 1,264 11.8 990 12.4 274 10.2
Living alone
No 9,905 90.0 7,384 90.6 2,521 88.3
Yes 1,100 10.0 765 9.4 335 11.7
Presence of disease
No 8,419 78.4 6,306 79.3 2,113 75.8
Yes 2,323 21.6 1,649 20.7 674 24.2
Employment status
Permanent contract 10,696 97.3 8,014 98.4 2,682 94.1
Temporary contract 300 2.7 131 1.6 169 5.9

support (concerned about the welfare of those under him/her, pays
attention, helpful in getting the job done, successful in getting
people to work together). The Cronbach’s alpha coefficient for co-
worker support was 0.74 for men and 0.79 for women, and for
supervisor support 0.84 for both genders. The total score for each
scale was dichotomized at the median.

In addition, the four categories of the so-called demand/control
model (Karasek 1979; Karasek and Theorell 1990) were created by
first dichotomizing psychological demands and decision latitude at
their median (psychological demands: men =33, women = 32; de-
cision latitude: men=74, women="70) and then cross-classifying
the two measures: high-strain work (high demands, low decision
latitude), low-strain work (low demands, high decision latitude),
passive work (low demands, low decision latitude) and active work
(high demands, high decision latitude).

Emotional demands at work were measured by the sum of five
items (confronted with personally upsetting things, personally at-
tacked or threatened, getting annoyed with others, moving work
situations, and one or more shocking events at work during the
past year e.g., accident, violent crime, sexual harassment, aggres-
sion at work). The response option for each item was yes/no. The
questions were derived from a Dutch questionnaire on work and
health (Griindemann et al. 1993) and from a Dutch questionnaire
on perception and judgment of work (Van Veldhoven and Meijman
1994), and there was one new item (shocking events at work). The
Cronbach’s alpha coefficient was 0.64 for men and 0.53 for women.
For the present study, emotional demands at work was indicated as
“no emotional demands” (score =0), “low emotional demands”
(score=1), and “‘high emotional demands” (score =2-5). To assess
whether employees perceived their work as being physically de-
manding, a single item (yes/no) from the Dutch questionnaire on
work and health (Griindemann et al. 1993) was used. Another three
items from the Dutch questionnaire on perception and judgment of
work (Van Veldhoven and Meijman 1994) were used to measure
job insecurity (yes/no), conflict with supervisor (yes/no), and
conflict with co-worker (yes/no).

Fatigue

The self-report Checklist Individual Strength (CIS), which was
originally developed for hospital studies of chronic fatigue syn-

drome, was used to measure fatigue (Vercoulen et al. 1994, 1999).
The 20 statements cover four aspects of fatigue, such as severity,
concentration, motivation, and physical activity level. These fac-
tors were confirmed in a principal component analysis (Biiltmann
et al. 2001). The CIS was extensively tested in the clinical setting
(Vercoulen et al. 1996a, 1996b), and was validated in the working
population during pilot work (Beurskens et al. 2000). Using a
seven-point Likert scale, participants are instructed to indicate how
they had felt during the previous 2 weeks. Higher scores indicate a
higher degree of fatigue, more concentration problems, reduced
motivation or low levels of activity. In the Maastricht Cohort
Study, the responses to the individual statements were summed to
generate a CIS total score, ranging from 20 to 140. The Cronbach’s
alpha coefficient was 0.93 for both genders. The cutoff point for
case classification used in the present study was CIS total >76,
with a specificity of 90% and a sensitivity of 73%. This cutoff was
established in a separate pilot study on the basis of receiver
operating characteristic (ROC) analysis in defined samples with
differences in fatigue levels (Biiltmann et al. 2000). All those
employees scoring >76 on the CIS were designated as probable
fatigue cases.

Psychological distress

Psychological distress was assessed with a Dutch translation of the
12-item version of the General Health Questionnaire (GHQ-12)
(Goldberg and Williams 1988; Koeter and Ormel 1991). The GHQ-
12 was developed as a screening instrument for detecting minor
psychiatric disorder in the general population. For the four-point
response scale, two scoring systems were used. The Likert scoring
method (0, 1, 2, 3) summed the responses of the 12 items to give a
continuous distribution of the scores ranging from 0 to 36. The
Cronbach’s alpha coefficient was 0.87 for men and 0.88 for women.
The traditional GHQ scoring method (0, 0, 1, 1) is designed to
identify individuals reporting sufficient psychological distress to be
classified as probable cases of minor psychiatric disorder. Given a
possible range of scores from 0 to 12, the threshold for case clas-
sification in the present study was 4 or higher. That means that all
those employees scoring on four or more of the 12 GHQ-items were
considered to be probable cases of psychological distress. The
threshold for case classification is high, but comparable to the
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threshold used in previous studies in the working population
(Hardy et al 1997; Wall et al 1997).

Demographic and health variables

The respondents provided information on gender, age, educational
level, living alone (yes/no), employment status (permanent contract
or temporary contract), and the presence of a disease (yes/no).
Details of these measures, which are considered in the analyses as
confounding factors, have been reported elsewhere (Biiltmann et al.
2001).

Statistical analysis

All analyses were conducted separately for men and women be-
cause of the observed gender difference with respect to psycho-
logical distress (Biiltmann et al. 2001). The prevalence of fatigue
and psychological distress was calculated, and Pearson intercorre-
lations were computed for the study variables. To examine the
associations between psychosocial work characteristics separately
as well as between the four demand/control categories and fatigue
and psychological distress, we used logistic regression. Adjustments
for potential confounding variables were made in 3 steps. In step 1,
we adjusted for age and educational level; in step 2 we controlled
for age, educational level, employment status, living alone, and the
presence of a disease. Additionally, since fatigue and psychological
distress are fairly well associated, and to study effects independent
of the other outcome measure, we adjusted in step 3 for the con-
tinuous scores of either the GHQ or the CIS when fatigue or
psychological distress was considered as the dependent variable. All
analyses were conducted on the individual level since analyses on
the job title/occupational level showed that “occupation” adds
little explanatory information above the perceived measures of the
work environment. Odds ratios (ORs) and 95% confidence inter-
vals (95% Cls) were calculated for psychosocial work characteris-
tics and for the four demand/control categories. Statistical analyses
were performed with SPSS 9.0 (SPSS 1998).

Results

Among the 8,159 men and 2,861 women the prevalence
of fatigue was 20% and 19%, respectively, and the

prevalence of psychological distress was 20% and 23%,
respectively. As shown in Table 2, fatigue was fairly well
associated with psychological distress, expressed by the
correlations of 0.59 for men and 0.60 for women. In
both genders, the highest correlation between psycho-
social work characteristics was observed for supervisor
social support and conflicts with supervisor. Overall,
work characteristics were rather weakly correlated with
each other.

Since the ORs after the adjustment in step 2 (see data
analysis above) did not vary meaningfully from those
after step 1, we omitted step 1. The additional adjust-
ment for either psychological distress or fatigue at step 3
had a stronger effect on the size of the associations, and
these are presented.

Psychosocial work characteristics in men

As shown in Table 3, all psychosocial work character-
istics were associated with fatigue after adjustments in
step 2, with ORs ranging from 1.64 for low co-worker
support to 2.70 for high emotional demands. Although
the ORs were reduced in size after the additional ad-
justment for psychological distress, the associations re-
mained significant for most of the psychosocial work
characteristics, with the strongest association for low
decision latitude (OR=1.94; 95% CI 1.62-2.31). For
high psychological demands and conflict with co-work-
er, however, the association with fatigue became non-
significant. Compared with men in low-strain work, men
in high-strain work and passive work were at a higher
risk of fatigue, even after additional adjustment for
psychological distress.

As in fatigue, there was a consistent picture of
psychosocial work characteristics associated with
psychological distress (Table 4). In contrast, all work

Table 2. Correlation matrix of the study variables for men (bold) and women

1 2 3 4 5 6 7 8 9 10 11

1. Psychological 0.01 -0.20**  —0.06** 0.26%* 0.18%* 0.17%* 0.08%* 0.05%* 0.16%* 0.22%*
demands

2. Decision 0.03 0.36%* 0.22%*%  —0.14%* —0.32** —0.16** —-0.05** —0.14%* —0.27** —0.21**
latitude

3. Supervisor —0.20%* 0.31%* 0.25%*%  —0.24%* —0.16** —-0.39** —-0.10%* —0.16%* —0.23** —(.23**
support

4. Co-worker —0.09** 0.18%** 0.30%%* —0.17**  -0.07** —0.07** —0.22*%* —0.11** -0.15%*% —-0.14**
support

5. Emotional 0.25*%*  —0.03 —0.17**  —0.09** 0.26%* 0.29%*  0.26%* 0.18%* 0.25%* 0.32%*
demands

6. Physical 0.22%*  —0.13**  —0.05* -0.02 0.33%* 0.13**  0.06%* 0.07%* 0.17%* 0.14%*
demands

7. Conflict 0.16%* —0.13*%*  —0.33** —(.06%* 0.20%* 0.04%* 0.23%* 0.10%* 0.16%* 0.20%*
supervisor

8. Conflict 0.12%%  —0.07** —0.14** —0.20%* 0.22%* 0.04 0.26%** 0.08** 0.10** 0.14%*
co-worker

9. Job insecurity  0.02 =0.11**  —0.13** —0.07** 0.06** -0.01 0.07** 0.03 0.14** 0.18%*

10. Fatigue 0.18%*  —0.17%* —0.23** —(.13** 0.18%* 0.09%* 0.12%* 0.13%* 0.10%* 0.59%*

11. Psychological 0.20%*  —0.15%* —0.21** —0.15%* 0.22%%* 0.08%* 0.17** 0.14%* 0.11%* 0.60**
distress

*P<0.05; **P<0.01
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Table 4. Adjusted odds ratios (OR) and 95% confidence intervals
(95% CI) for psychological distress among men by psychosocial
work characteristics

Characteristic Level OR* 95% CI OR"  95% CI Characteristic  Level OR* 95% CI OR® 95% CI
Psychological High 1.81  1.58-2.09 1.13  0.96-1.32 Psychological High 2.56 2.22-295 205 1.75-2.41
demands Medium 1.26 1.08-1.47 0.98 0.82-1.17 demands Medium 1.52  1.29-1.78 1.38  1.15-1.65
Low 1 1 Low 1 1
Decision latitude Low 2.62 224-3.06 194 1.62-2.31 Decision Low 2.17 1.86-2.52 1.25 1.05-1.48
Medium 1.36 1.16-1.59 1.25 1.05-1.49 latitude Medium 1.22 1.05-1.43 1.00 0.85-1.19
High 1 1 High 1 1
Supervisor Low 1.84 1.63-2.06 1.26 1.10-1.45 Supervisor Low 2.23  1.98-2.51 1.65 1.44-1.88
support High 1 1 support High 1 1
Co-worker Low 1.64 1.46-1.86 1.34 1.17-1.54  Co-worker Low 1.72  1.53-1.94 1.31  1.15-1.50
support High 1 1 support High 1
Emotional High 270  2.34-3.12 132 1.11-1.56 Emotional High 4.19 3.62-4.85 295 2.51-3.47
demands Low 1.79 1.55-2.08 138 1.17-1.62 demands Low 1.99 1.70-2.32 1.53  1.29-1.82
No 1 1 No 1
Physical demands Yes 1.77  1.53-2.04 129 1.09-1.53 Physical Yes 1.74  1.51-2.01 1.27  1.07-1.49
No 1 1 demands No 1 1
Job insecurity Yes 233 1.92-2.83 1.30  1.03-1.63 Job insecurity Yes 3.23  2.68-3.89 243 1.96-3.02
No 1 1 No 1 1
Conflict with Yes 2.18  1.85-2.57 122 1.00-1.49 Conflict with  Yes 2.85 2.43-3.35 2.04 1.70-2.45
supervisor No 1 1 supervisor No 1 1
Conflict with Yes 191 1.57-232 122 0.97-1.54 Conflict with  Yes 2.37 1.97-2.86 1.94 1.56-2.40
co-workers No 1 1 co-workers No 1 1
High-strain work 348 2.89-420 1.88 1.52-2.32 High-strain 4.05 3.34-4091 217  1.75-2.69
Passive work 1.96 1.61-2.38 1.56 1.26-1.95 work
Active work 1.63  1.34-1.98 1.10 0.88-1.36  Passive work 1.85 1.51-2.27 1.26  1.00-1.58
Low-strain work 1 1 Active work 233 1.92-2.84 1.94 1.57-2.40
Low-strain 1 1
# Adjusted for age, educational level, living alone, employment  work

status, and presence of disease

® Adjusted for age, educational level, living alone, employment
status, and presence of disease, and for the continuous GHQ-12
score

characteristics remained significant when we also con-
trolled for fatigue, with the strongest associations for
high emotional demands (OR=2.95; 95% CI 2.51-
3.47), experiencing job insecurity, high psychological
demands, and conflict with supervisor. Next to high-
strain work and passive work, a strong association was
found between active work and psychological distress.

Psychosocial work characteristics in women

Table 5 shows that, except for physical demands, sig-
nificant associations were found between psychosocial
work characteristics and fatigue. Of these, low decision
latitude (OR=1.82; 95% CI 1.36-2.44) and low super-
visor support (OR=1.71; 95% CI 1.35-2.16) as well as
high psychological demands, low co-worker support,
and conflict with co-worker were still significant after
adjustment for psychological distress. Compared with
women reporting low-strain work, those in high-strain
work and passive work were at a higher risk for fatigue,
even after adjustment for psychological distress.

In contrast, low decision latitude and conflict with co-
worker were no longer significantly associated with

#Adjusted for age, educational level, living alone, employment
status, and presence of disease

®Adjusted for age, educational level, living alone, employment
status, and presence of disease, and for the continuous fatigue score

psychological distress when we adjusted for fatigue
(Table 6). Strong associations, however, were found for
conflict with supervisor (OR =2.44; 95% CI 1.69-3.53)
and high emotional demands (OR=1.73; 95% CI 1.32—
2.25). As shown in Table 6, a higher risk for psycho-
logical distress was found in women reporting active
work.

Discussion

Our findings showed that psychosocial work character-
istics were associated with fatigue in both men and
women, even after adjustment for psychological distress.
As regards the comparison of associations, the results
provide some support for differential effects of psycho-
social work characteristics on fatigue and psychological
distress, which lends weight to the argument that they
are different constructs.

To our knowledge, this is the first comprehensive
study of the relationship between psychosocial factors at
work and fatigue. The findings provide support for the
existence of an association between psychosocial work
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Table 5. Adjusted odds ratios (OR) and 95% confidence intervals
95% CI) for fatigue among women by psychosocial work
characteristics

Table 6. Adjusted odds ratios (OR) and 95% confidence intervals
(95% CI) for psychological distress among women by psychosocial
work characteristics

Characteristic Level OR*? 95% CI OR® 95% CI Characteristic Level OR*  95% CI OR"  95% CI
Psychological High 1.79 1.39-2.28  1.36 1.02-1.81  Psychological High 1.90  1.51-2.39 1.36  1.04-1.76
demands Medium 1.23 0.94-1.61 1.20 0.89-1.62 demands Medium 1.08  0.84-1.38 091 0.68-1.20
Low 1 1 Low 1 1
Decision Low 2.22 1.72-2.87 1.82 1.36-2.44  Decision Low 1.55 1.22-1.97 0.95 0.71-1.25
latitude Medium 1.25 0.96-1.62 1.03 0.77-1.39 latitude Medium 1.28  1.02-1.62 1.09 0.84-1.42
High 1 1 High 1 1
Supervisor Low 2.25 1.83-2.77 1.71 1.35-2.16  Supervisor Low 1.90 1.57-2.30 1.30  1.05-1.62
support High 1 1 support High 1
Co-worker Low 1.68 1.34-2.09 1.30 1.01-1.69  Co-worker Low 1.73 1.41-2.13 1.35 1.06-1.72
support High 1 1 support High 1 1
Emotional High 1.94 1.51-2.49 1.29 0.97-1.71  Emotional High 2.21 1.75-2.79 1.73 1.32-2.25
demands Low 1.42 1.07-1.87 1.09 0.80-1.49 demands Low 1.72  1.33-2.22 1.52  1.14-2.03
No 1 1 No 1 1
Physical Yes 1.13 0.89-1.43  0.99 0.76-1.30  Physical Yes 1.21  0.97-1.50 1.01  0.78-1.30
demands No 1 1 demands No 1 1
Job insecurity Yes 1.99 1.41-2.80 1.39 0.93-2.08  Job insecurity Yes 1.92  1.39-2.64 1.42  0.97-2.08
No 1 1 No 1 1
Conflict with  Yes 1.96 1.39-2.78 1.14 0.76-1.71  Conflict with  Yes 311 2.264.29 244  1.69-3.53
supervisor No 1 1 supervisor No 1 1
Conflict with  Yes 2.16 1.51-3.09 1.52 1.00-2.30  Conflict with  Yes 237  1.69-3.34 1.47  0.99-2.19
co-workers  No 1 1 co-workers  No 1 1
High-strain 2.85 2.07-3.92  2.01 1.41-2.88  High-strain 244  1.82-3.29 1.34  0.95-1.88
work work
Passive work 1.92 1.39-2.65 1.51 1.05-2.17  Passive work 1.71 1.27-2.30 1.25  0.90-1.75
Active work 1.72 1.26-2.34 1.25 0.89-1.76  Active work 1.96  1.49-2.58 1.50 1.11-2.04
Low-strain 1 1 Low-strain 1 1
work work

#Adjusted for age, educational level, living alone, employment
status, and presence of disease

bAd]usted for age, educational level, living alone, employment
status, and presence of disease, and for the continuous GHQ-12
score

characteristics and fatigue in men and women. As regards
high psychological demands, there was only an associa-
tion with fatigue in women, but not in men. It is notable
that we found the strongest association between low
decision latitude and fatigue in both men and women. In
men, we also found associations between high emotional
demands, job insecurity, and conflict with supervisor and
fatigue. These associations, however, were stronger when
psychological distress was the dependent variable. In
women, conflict with co-workers was also associated with
fatigue, but emotional demands and conflict with
supervisor were related only to psychological distress.
Moreover, our findings showed that in both genders,
high-strain work and passive work were found to be as-
sociated with fatigue. Both high-strain and passive work
include low levels of decision latitude, indicating the
possible negative impact of low levels of decision latitude
on fatigue. In both genders, no association was found
between low decision latitude and psychological distress.

Given the cross-sectional design of the study, it
is important to note that the observed associations
between psychosocial work characteristics and either

#Adjusted for age, educational level, living alone, employment
status, and presence of disease

bAdjusted for age, educational level, living alone, employment
status, and presence of disease, and for the continuous fatigue
score

fatigue or psychological distress are not readily inter-
pretable as cause-effect associations. Whether, for
example, reverse causation (Zapf et al. 1996) may partly
account for the observed associations cannot be deter-
mined.

Another important issue concerns the assessment of
both the independent and dependent variables, i.e., the
potential limits related to self-reported measures in terms
of shared method variance or shared response biases
(Amick and Kasl 2000). In our study, information on
psychosocial work characteristics, as well as on fatigue
and psychological distress, is obtained by a self-admin-
istered questionnaire, which may result in an overesti-
mation of the associations. Moreover, we have to keep in
mind the potential underlying effects of negative affec-
tivity (Watson and Clark 1984) on the relationship be-
tween self-reported measures: individuals high on
negative affectivity may perceive their work environment
more negatively, thereby creating spurious associations
between work characteristics and the reports of adverse
health outcomes, which are also influenced by negative
affectivity. In the present study negative affectivity was



not measured. However, we controlled for either psy-
chological distress or fatigue when appropriate, which as
a proxy for negative affectivity may overestimate its ef-
fect and lead to overcorrection.

An overall response rate of 45% was reasonable for a
survey in the working population, though potential bi-
asing of the results related to selective participation of the
employees cannot be ruled out. A non-response analysis,
however, revealed that non-respondents were less likely
to report fatigue and sickness absence, which may have
led to a slight overestimation of the level of fatigue.

The validated CIS was used to measure fatigue in the
working population (Beurskens et al. 2000). Fatigue is,
like many medical conditions, best viewed as a contin-
uum as opposed to a dichotomy (Lewis and Wessely
1992; David et al 1990). This is in line with our previous
findings, indicating a continuous rather than a discrete
distribution of fatigue (Biiltmann et al. 2001). Although
one may lose important information when using a cutoff
point, it is useful when employees have to be monitored
or when employees have to be selected for treatment.
With respect to the CIS and GHQ-12 it is important to
note that both instruments were used with their original
time periods in order to leave their validity intact. Given
the time course of cause and effect of fatigue and psy-
chological distress, major methodological implications
due to a time discrepancy of 2 weeks are unlikely.

Whereas this study primarily focused on the rela-
tionship between psychosocial work characteristics and
fatigue (and psychological distress), other work-related
aspects (e.g., working hours), work-family aspects (e.g.,
domestic load), and non-work-related aspects (e.g.,
lifestyle habits, individual characteristics) may also be
considered as related to fatigue in men and women.

In conclusion, although the present study has limi-
tations related to the cross-sectional nature of its design,
it provides strong support for associations between
psychosocial work characteristics and fatigue in men
and women. It also suggests some differential effects of
psychosocial work characteristics on fatigue and psy-
chological distress, even after adjustment for each other.
Since these psychosocial work characteristics represent
potentially modifiable conditions, which can be ad-
dressed by interventions at the workplace to improve
health, further research is needed to clarify their role in
the onset of fatigue.
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