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Lifestyle Factors as Risk Factors for Fatigue
and Psychological Distress in the Working
Population: Prospective Results From the
Maastricht Cohort Study

Ute Bültmann, MSc
IJmert Kant, PhD
Stanislav V. Kasl, PhD
Kees A. P. Schröer, PhD
Gerard M. H. Swaen, PhD
Piet A. van den Brandt, PhD

We examined potentially modifiable lifestyle factors as possible risk
factors for the onset of fatigue and psychological distress after 1-year
follow-up among 8833 employees who participated in the prospective
Maastricht Cohort Study of “Fatigue at Work.” Results showed, even
after adjustment for demographics, presence of disease, other lifestyle
factors, psychosocial work characteristics, and psychological distress,
that overweight (body mass index, 25 to 29.9) and being physically
inactive during leisure time were strongly related to onset of fatigue in
men, whereas underweight (body mass index, �18.5) in women
increased the risk for future fatigue. In addition, the study suggests some
differential effects of lifestyle factors in the onset of psychological distress.
Certainly, these modifiable factors can be targeted in interventions,
either on an individual or group level, to prevent or at least reduce the
risk of developing fatigue and psychological distress in the working
population. (J Occup Environ Med. 2002;44:116–124)

F atigue in the working population,
although recognized in previous
studies,1–4 has recently attracted at-
tention in occupational (mental)
health research, because it may inter-
fere with an individual’s perfor-
mance and functioning in the occu-
pational and in the home setting.
Moreover, because fatigue may also
lead to sickness absenteeism and
work disability,5 it is not only a
pressing social problem but also an
economic problem calling for pre-
ventive action.

In the literature, the likely multi-
factorial etiology of fatigue is em-
phasized,6 and “psychosocial” rea-
sons (eg, work, family, and lifestyle)
are most often mentioned as expla-
nations for feeling fatigued.7 To
date, research has mainly focused on
the relationship between work char-
acteristics and fatigue.3,8 Longitudi-
nal analyses conducted within the
Maastricht Cohort Study, a large-
scale epidemiological study of “Fa-
tigue at Work,” revealed that psycho-
social work characteristics are
predictive of fatigue after 1-year fol-
low-up.9 Although previous studies
have shown that lifestyle factors,
such as smoking, alcohol consump-
tion, and physical activity during lei-
sure time, and related variables such
as body mass index, may affect the
(mental) health status1,10,11 and may
be regarded as possible risk factors,
information is sparse about lifestyle
factors and the risk of fatigue in the
working population. A cross-sec-
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tional study among 3785 Israeli in-
dustrial employees showed that “not
being physically active during lei-
sure time” was associated with se-
vere fatigue (odds ratio [OR], 1.7;
95% confidence interval [CI], 1.3 to
2.3), that more complaints of severe
fatigue were found among employ-
ees who smoked 10 or more ciga-
rettes per day, and that no relation
was found between body mass index
or alcohol consumption and fatigue.1

Of course, cross-sectional associa-
tions, particularly the relationship
between physical activity and fa-
tigue, are difficult to interpret for
direction of influence. To our knowl-
edge, prospective relations between
lifestyle factors and fatigue in the
working population are not yet estab-
lished. For the development of pre-
ventive measures, however, it is im-
portant to examine the etiological
role of potentially modifiable life-
style factors in the onset of fatigue.

In the Maastricht Cohort Study,
fatigue was fairly well associated
with psychological distress, as ex-
pressed by a correlation of 0.62.12

This finding, which is consistent
with observed correlations in other
studies,3,7,13 has led to questions
such as: Is fatigue conceptually and
etiologically distinct from psycho-
logical distress? Or is the overlap
between the two constructs so large
as to throw in doubt the usefulness of
having two separate concepts? In the
research literature on prolonged fa-
tigue, several recent studies have ad-
dressed operational and conceptual
issues regarding fatigue and different
psychiatric disorders.14 –17 While
discussing competing hypotheses
about the temporal relationship and
differences between fatigue and psy-
chiatric disorder in the literature,
Addington et al17 concluded that the
findings further substantiate the idea
that fatigue is etiologically heteroge-
neous from psychiatric disturbances.
At present, longitudinal analyses
suggest some differential predictive
effects of psychosocial work charac-
teristics in the etiology of fatigue
versus psychological distress, mea-

sured with the Checklist Individual
Strength and the General Health
Questionnaire, supporting the notion
of two distinct concepts.9 With re-
spect to lifestyle factors, little is
known about differential etiological
effects regarding fatigue and psycho-
logical distress.

In the present study, we used the
data of the Maastricht Cohort Study
to prospectively explore the role of
lifestyle factors (smoking, alcohol
consumption, physical activity dur-
ing leisure time, and the associated
variable of body mass index), mea-
sured at baseline, in the onset of
fatigue and psychological distress af-
ter 1-year follow-up in the working
population, thereby further elucidat-
ing the concepts of fatigue and psy-
chological distress.

Methods

Study Population at Baseline
and Follow-Up

The large-scale prospective Maas-
tricht Cohort Study of “Fatigue at
work” was set up to examine the
onset and natural history of fatigue
and psychological distress in the
working population.18,19 In May
1998, 26,978 employees, aged 18 to
65 years, from 45 companies and
organizations received an introduc-
tory letter at home and the baseline
questionnaire. This self-administered
baseline questionnaire included
items on psychosocial work charac-
teristics, demographic, work–family,
lifestyle, and health factors and on
fatigue and psychological distress. A
total of 12,161 employees completed
and returned the questionnaire. The
overall response rate was 45%. Writ-
ten consent was obtained from all
participants. Sixty-six questionnaires
were excluded from the analysis be-
cause the age criterion was not met
or because of technical reasons. The
baseline cohort consisted of 8840
men (73%) and 3255 women (27%).
Full details of the sampling, the non-
response, and the baseline character-
istics of the study population have
been reported elsewhere.12

In May 1999, those employees (n
� 11,272) who had completed the
baseline questionnaire and at least
one of the two short questionnaires,
which were sent in September 1998
and January 1999, were approached
again to complete the follow-up
questionnaire. Overall, 9625 em-
ployees—7025 men (73%) and 2600
women (27%)—completed and re-
turned the follow-up questionnaire
(response rate of 80%). In the present
analysis, those employees who re-
ported themselves at baseline absent
from work or reported working un-
der modified conditions related to
former sickness absence (eg, fewer
hours, modified tasks, or other func-
tions) were excluded. Therefore, the
final study population on whom fol-
low-up data were available was 8833
employees, 6522 men (74%) and
2311 women (26%).

Baseline Lifestyle Factors
The body mass index (BMI) was

calculated from information on
weight and height (BMI � kg/m2).
The BMI was used as continuous
variable and then categorized ac-
cording to the standardized classifi-
cation of the National Institutes of
Health (BMI �18.5, underweight;
BMI 18.5 to 24.9, normal; BMI 25 to
29.9, overweight; BMI 30 to 34.9,
obesity I; BMI 35 to 39.9, obesity II;
BMI �40, extreme obesity III).20

Because small numbers of employ-
ees were observed in the obese sub-
groups, we recorded BMI into four
categories (BMI �18.5, under-
weight; BMI 18.5 to 24.9, normal;
BMI 25 to 29.9, overweight; BMI
�30, obesity). Alcohol consumption
was measured by weekly consump-
tion in glasses and divided into four
categories (0 glasses, 1 to 14 glasses,
15 to 21 glasses, �22 glasses/week).
Smoking status was assessed by a
single item (“Do you smoke every
day?”). Physical activity during lei-
sure time was measured by a single
item (“How many times per week are
you at least half an hour physically
active?”). The response options were
(never/once a week, 2 to 7 times a
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week, �7 times week). Table 1
shows the distribution of lifestyle
factors at baseline for men and
women separately.

Baseline Psychosocial Work
Characteristics, Demographic
and Health Factors

A validated Dutch version of the
Job Content Questionnaire was used
to measure psychological demands,
decision latitude, and social support
at work.21,22 Psychological demands
were assessed by the sum of five
items. Decision latitude was mea-
sured by the sum of two subscales:
skill discretion and decision author-
ity. Social support was assessed by
two scales, each consisting of four
items: supervisor support and co-
worker support. Emotional demands
at work were measured by the sum of
five items, which were derived from
a Dutch questionnaire on Work and
Health,23 a Dutch questionnaire on
Perception and Judgement of
Work,24 and self-formulated. To as-
sess whether employees perceive
their work as physically demanding,

a single item from the Dutch ques-
tionnaire on Work and Health23 was
used. Three items from the Dutch
questionnaire on Perception and
Judgement of Work24 were used to
measure job insecurity, conflicts
with supervisor, and conflicts with
coworkers. Employees provided in-
formation on age, educational level,
living alone, status of employment
(permanent or temporary contract),
and the presence of disease. Details
of these measures, which are consid-
ered in the analyses as confounding
factors, have been reported
elsewhere.8,12

Baseline and Follow-Up of
Fatigue

The 20-item self-report Checklist
Individual Strength (CIS), which was
originally developed for hospital
studies of chronic fatigue syndrome,
was used to measure fatigue.25,26

The CIS covers several aspects of
fatigue, such as severity, concentra-
tion, motivation, and physical activ-
ity level. The instrument was exten-
sively tested in the clinical

setting27,28 and was validated in the
working population.29 Subjects are
instructed to indicate how they felt
during the past 2 weeks. The re-
sponse to each statement is scored on
a seven-point Likert scale (1 � “Yes,
that is true” to 7 � “No, that is not
true”). Higher scores indicate a
higher level of fatigue, more concen-
tration problems, reduced motiva-
tion, or low levels of activity. In the
Maastricht Cohort Study, the re-
sponses to the individual items were
summed to generate a CIS total
score, ranging from 20 to 140. A
cutoff point for case classification of
CIS total �76 was established in a
separate pilot study by means of
defined samples with differences in
fatigue levels.19 All employees scor-
ing �76 were designated as probable
fatigue cases.

Baseline and Follow-Up
Psychological Distress

The 12-item version of the Gen-
eral Health Questionnaire (GHQ-12)
was used to assess psychological dis-
tress.30,31 The GHQ-12 was devel-

TABLE 1
Lifestyle Factors and Prevalence of Fatigue and Psychological Distress at Baselinea

Men (n � 8840) Women (n � 3255)

n % %F %PD n % %F %PD

Overall prevalence 21.7 21.8 22.5 25.9
BMI ** *

Underweight (�18.5) 33 0.4 27.3 24.2 83 2.6 28.8 32.5
Normal (18.5–24.9) 4212 49.2 20.6 21.5 2156 68.9 21.3 25.7
Overweight (25–29.9) 3722 43.5 22.1 21.6 695 22.1 23.5 25.0
Obesity I (30–34.9) 509 5.9 27.0 26.9 174 5.5 28.4 29.0
Obesity II (35–39.9) 60 0.7 23.3 25.0 34 1.1 18.2 23.5
Obesity III (�40) 21 0.2 23.8 28.6 7 0.2 42.9 57.1

Alcohol ** *
No alcohol 1797 20.3 24.7 23.9 1425 44.0 24.8 24.9
1–14 glasses/week 5757 65.1 20.7 21.3 1691 52.2 20.3 26.5
15–21 glasses/week 891 10.1 21.3 20.8 109 3.4 25.9 26.6
�22 glasses/week 338 3.8 23.2 22.6 13 0.4 38.5 38.5

Smoking daily ** ** ** **
No 6388 72.7 20.8 20.8 2320 71.7 20.1 23.2
Yes 2396 27.3 24.0 24.7 916 28.3 28.6 32.6

Physical activity ** ** ** **
0–1 time/week 2953 33.6 30.3 25.1 1032 32.0 30.3 30.6
2–7 times/week 5203 59.2 17.6 20.3 2006 62.0 19.0 23.2
�7 times/week 633 7.2 15.3 18.7 195 6.0 17.2 26.9

a F, prevalence of fatigue; PD, prevalence of psychological distress; BMI, body mass index.
* P � 0.05 for differences in proportions by chi-squared statistics.
** P � 0.01 for differences in proportions by chi-squared statistics.
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oped as a screening instrument for
detecting minor psychiatric disorders
in the general population. Two scor-
ing systems were used for the four-
point response scale. The Likert
scoring method (0,1,2,3) summed the
responses of the 12 items to generate
a continuous distribution, ranging
from 0 to 36. The traditional GHQ
scoring method (0,0,1,1) is designed
to identify individuals reporting suf-
ficient psychological distress to be
classified as probable cases of minor
psychiatric disorder. In the present
study, the threshold for case classifi-
cation was 4 or higher, given a pos-
sible range of scores from 0 to 12,
which means that employees scoring
4 or more of the 12 items were
considered to represent probable
cases of psychological distress. The
threshold for case classification is
high but identical to the threshold
used in other workplace studies.3,32

Data Analytic Procedure
All analyses were performed sep-

arately for men and women because
of the observed gender difference
regarding psychological distress12

and because our earlier reports of
results9,12 were gender-specific. Dif-
ferences in the prevalence of fatigue
and psychological distress between
categories of lifestyle factors were as-
sessed by chi-squared statistics. Pear-
son intercorrelations were computed
for all study variables. After exclusion
of either fatigue cases (CIS � 76) or
psychological distress cases (GHQ
�4) at baseline, the cumulative 1-year
incidence of fatigue and psychological
distress was determined. To examine
the role of lifestyle factors, measured
at baseline, in the onset of fatigue and
psychological distress after 1-year fol-
low-up, the data were analyzed using
multiple logistic regression analysis.
Statistical analyses were performed us-
ing the Statistical Package for the So-
cial Sciences, release 9.0.33

Multiple logistic regression was
conducted in four steps for each life-
style factor separately. Because a
simple incidence analysis ignores the
issue that those close to the CIS

cutoff and making only small
changes will be counted as incident
cases, we introduced the refinement
that they also must have an increase
of a certain size. The size was deter-
mined by calculating the mean with-
in-person variance for baseline and
follow-up CIS measurement (eight
points). Then the delta CIS score,
which is the follow-up CIS score
minus the baseline CIS score, was
calculated for all employees. Those
employees who crossed the pre-
defined CIS cutoff of �76 at fol-
low-up and had a delta CIS �8 were
excluded from the analysis. There-
fore, after exclusion of prevalent fa-
tigue cases and additional 66 inci-
dent cases (53 men and 13 women)
with a small change, 5036 men and
1787 women remained for the anal-
ysis. After exclusion of the prevalent
cases, the results presented here for
psychological distress are based on
5243 men and 1785 women.

In the first step of the logistic regres-
sion analysis, we adjusted for age,
educational level, living alone, em-
ployment status, and presence of dis-
ease; in step two, we controlled for the
other lifestyle factors. In the third step,
we adjusted for those psychosocial
work characteristics that were identi-
fied as risk factors for fatigue or psy-
chological distress.9 In addition, we
controlled for all psychosocial work
characteristics together. Because fa-
tigue and psychological distress are
fairly well associated, in the fourth step
we controlled for the continuous base-
line GHQ-12 or CIS score, when sub-
sequent fatigue or psychological dis-
tress was considered as a dependent
variable, respectively. ORs and their
95% CIs were calculated for each life-
style factor.

Results

Prevalence of Fatigue and
Psychological Distress by
Different Categories of Lifestyle
Factors at Baseline

The distribution of lifestyle factors
and the corresponding prevalence of

fatigue and psychological distress
can be seen in Table 1. In both
genders, those employees who
smoked and reported no/once a week
physical activity had a significantly
higher prevalence of fatigue and psy-
chological distress. Obesity and
overweight compared with normal
weight were related to fatigue and
psychological distress in men only.
Employees of both genders who re-
ported no alcohol consumption had a
significantly higher prevalence of fa-
tigue compared with those who re-
ported 1 to 14 glasses of alcohol per
week.

Intercorrelations of
Study Variables

In both genders, the highest corre-
lation was found between smoking
and education (r � �0.22, n � 7959,
P � 0.01 in men; r � �0.22, n �
2682, P � 0.01 in women). Overall,
the study variables were rather
weakly correlated with each other
(specific data not shown).

Lifestyle Factors at Baseline
Predicting Fatigue After 1-Year
Follow-Up

The cumulative incidence of fa-
tigue during 1-year follow-up was
9.7% (n � 492) in men and 13.5% (n
� 241) in women. Because ORs
after adjustment for those psychoso-
cial work characteristics that were
previously identified as risk factors
for fatigue did not vary meaningfully
from ORs after adjustment for all
psychosocial work characteristics
(see description of step 3 in data
analytic procedure above), we
present only the ORs adjusted for
identified risk factors.

As presented in Table 2, in men,
all studied lifestyle factors except
smoking were significantly associ-
ated with fatigue when controlling
for demographics, presence of dis-
ease, and other lifestyle factors. Af-
ter adjustment for psychosocial work
characteristics, a strong inverse asso-
ciation was found between physical
activity and fatigue, whereas the ORs
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for no alcohol consumption and be-
ing overweight were reduced in size
and were marginally significant.
When also controlling for baseline
GHQ score, being overweight (OR,
1.33; 95% CI, 1.07 to 1.66) and not
being physically active (OR, 1.33;
95% CI, 1.07 to 1.66) were predic-
tive for the onset of fatigue after
1-year follow-up. Although other
categories of body mass index and
physical activity were found to be
nonsignificant (eg, being obese or
being physically active �seven
times per week), the direction of the
observed associations, positive or in-
verse, was as expected. Furthermore,
no alcohol consumption (OR, 1.29;
95% CI, 1.00 to 1.66) was predictive
of fatigue after adjustment for base-
line GHQ score. In women, only
being underweight (OR, 3.16; 95%
CI, 1.56 to 6.39) was a strong pre-
dictor for the onset of fatigue after
1-year follow-up, even after adjust-
ment for potential confounding vari-
ables and baseline GHQ score (Table
3). Although being physically active
was not significantly associated with

the development of fatigue, the di-
rection of the associations was as
expected.

Lifestyle Factors at Baseline
Predicting Psychological
Distress After 1-Year Follow-Up

The 1-year cumulative incidence
of psychological distress was 12.6%
(n � 657) in men and 18.2% (n �
321) in women. The presented ORs
were adjusted only for psychosocial
work characteristics, which were
identified as risk factors for psycho-
logical distress, because these ORs
did not vary meaningfully from those
controlled for all psychosocial work
characteristics. In contrast to fatigue,
the consumption of 15 to 21 glasses
of alcohol per week (OR, 1.36; 95%
CI, 1.04 to 1.79) was a predictor for
the onset of psychological distress in
men, even after adjustment for all
potential confounding variables and
the baseline CIS score (Table 4). Not
being physically active, however,
was no longer associated with the
onset of psychological distress when

controlled for baseline CIS score. As
shown in Table 5, in women, no
lifestyle factor was found to be pre-
dictive for the onset of psychological
distress after 1-year follow-up.

Discussion
The findings of this prospective,

longitudinal study showed that sev-
eral modifiable lifestyle factors were
significant risk factors for the onset
of fatigue and psychological distress
in the working population. The iden-
tified lifestyle factors were still pre-
dictive of fatigue or psychological
distress after controlling for other
lifestyle factors, psychosocial work
characteristics, and baseline outcome
measures. In addition, our study sug-
gests some differential effects of life-
style factors in the onset of fatigue
and psychological distress and re-
vealed differences between men and
women.

We found evidence for a strong
relationship between the lowest level
of physical activity during leisure
time and fatigue in men, which is
consistent with a finding among

TABLE 2
Prospective Associations Between Lifestyle Factors at Baseline and Onset of Fatigue After 1-Year Follow-Up in Men (n �
5036; incident cases, n � 492), Adjusted for Potential Confounders and Baseline General Health Questionnaire Score*

Factor

OR1 OR2 OR3 OR4

OR CI OR CI OR CI OR CI

Body mass index
Underweight (�18.5) 1.46 0.33–6.54 1.36 0.30–6.12 1.29 0.28–5.96 1.70 0.37–7.83
Normal (18.5–24.9) 1† 1† 1† 1†

Overweight (25–29.9) 1.24 1.01–1.52 1.24 1.01–1.53 1.23 1.00–1.53 1.33 1.07–1.66
Obesity (�30) 1.45 0.99–2.11 1.30 0.88–1.91 1.08 0.72–1.62 1.18 0.76–1.76

Alcohol
No alcohol 1.37 1.09–1.73 1.33 1.05–1.68 1.27 0.98–1.61 1.29 1.00–1.66
1–14 glasses/week 1† 1† 1† 1†

15–21 glasses/week 1.15 0.83–1.57 1.11 0.81–1.53 1.12 0.81–1.57 1.09 0.78–1.53
�22 glasses/week 0.96 0.56–1.64 0.91 0.53–1.56 0.91 0.53–1.56 0.94 0.56–1.63

Smoking/daily
No 1† 1† 1† 1†

Yes 1.27 1.02–1.57 1.22 0.98–1.52 1.20 0.96–1.50 1.20 0.95–1.52
Physical activity

0–1 time/week 1.44 1.18–1.77 1.36 1.11–1.68 1.37 1.10–1.70 1.33 1.07–1.66
2–7 times/week 1† 1† 1† 1†

�7 times/week 0.78 0.52–1.18 0.79 0.52–1.19 0.79 0.52–1.22 0.88 0.57–1.35

* OR1, adjusted for age, education, living alone, employment status, and presence of disease; OR2, adjusted for step 1 � other life style
factors (body mass index continuous); OR3, adjusted for step 2 � psychosocial work characteristics (psychological demands, decision
latitude, physically demanding work, emotional demands); OR4, adjusted for step 3 � baseline General Health Questionnaire score. OR, odds
ratio; CI, confidence interval.

† Reference category.
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male industrial employees reported
in a cross-sectional study by Kristal-
Boneh et al.1 In contrast to Kristal-

Boneh et al,1 our study revealed that
overweight and no alcohol consump-
tion are risk factors for the onset of

fatigue, whereas smoking was not
prospectively associated with fatigue
in men. With respect to psychologi-

TABLE 4
Prospective Associations Between Lifestyle Factors at Baseline and Onset of Psychological Distress After 1-Year Follow-
Up in Men (n � 5243; incident cases, n � 657), Adjusted for Potential Confounders and Baseline Checklist Individual
Strength Score*

Factor

OR1 OR2 OR3 OR4

OR CI OR CI OR CI OR CI

Body mass index
Underweight (�18.5) 0.38 0.05–2.90 0.37 0.05–2.79 0.36 0.05–2.77 0.43 0.06–3.30
Normal (18.5–24.9) 1† 1† 1† 1†

Overweight (25–29.9) 1.07 0.90–1.28 1.07 0.89–1.28 0.98 0.82–1.18 0.98 0.81–1.19
Obesity (�30) 0.90 0.62–1.32 0.85 0.58–1.24 0.69 0.46–1.04 0.68 0.45–1.02

Alcohol
No alcohol 1.21 0.98–1.50 1.19 0.96–1.48 1.14 0.92–1.43 1.14 0.91–1.44
1–14 glasses/week 1† 1† 1† 1†

15–21 glasses/week 1.39 1.07–1.80 1.34 1.02–1.75 1.36 1.04–1.78 1.36 1.04–1.79
�22 glasses/week 1.13 0.73–1.73 1.13 0.73–1.74 1.08 0.70–1.68 1.00 0.64–1.56

Smoking/daily
No 1† 1† 1† 1†

Yes 1.10 0.91–1.34 1.03 0.84–1.26 1.00 0.81–1.22 1.02 0.83–1.26
Physical Activity

0–1 time/week 1.32 1.11–1.58 1.28 1.07–1.54 1.24 1.03–1.50 1.06 0.87–1.29
2–7 times/week 1† 1† 1† 1†

�7 times/week 1.00 0.72–1.40 0.99 0.71–1.38 0.97 0.69–1.36 1.02 0.72–1.44

* OR1, adjusted for age, education, living alone, employment status, and presence of disease; OR2, adjusted for step 1 � other life style
factors (body mass index continuous); OR3, adjusted for step 2 � psychosocial work characteristics (psychological demands, physically
demanding work, emotional demands, conflict supervisor, conflict coworker); OR4, adjusted for step 3 � baseline Checklist Individual Strength
score. OR, odds ratio; CI, confidence interval.

† Reference category.

TABLE 3
Prospective Associations Between Lifestyle Factors at Baseline and Onset of Fatigue After 1-Year Follow-Up in Women
(n � 1787; incident cases, n � 241), Adjusted for Potential Confounders and Baseline General Health Questionnaire Score*

Factor

OR1 OR2 OR3 OR4

OR CI OR CI OR CI OR CI

Body mass index
Underweight (�18.5) 3.14 1.57–6.28 3.10 1.55–6.22 3.20 1.58–6.47 3.16 1.56–6.39
Normal (18.5–24.9) 1† 1† 1† 1†

Overweight (25–29.9) 1.16 0.80–1.67 1.16 0.80–1.68 1.16 0.80–1.68 1.22 0.84–1.78
Obesity (�30) 1.50 0.85–2.67 1.51 0.85–2.68 1.62 0.90–2.89 1.66 0.93–2.98

Alcohol
No alcohol 1.02 0.76–1.37 1.01 0.75–1.36 0.99 0.73–1.33 0.99 0.73–1.34
1–14 glasses/week 1† 1† 1† 1†

15–21 glasses/week 0.72 0.28–1.86 0.67 0.26–1.74 0.65 0.25–1.71 0.68 0.26–1.79
�22 glasses/week 0.05 0.00– 0.05 0.00– 0.05 0.00– 0.06 0.00–

Smoking/daily
No 1† 1† 1† 1†

Yes 1.34 0.97–1.86 1.37 0.98–1.91 1.38 0.99–1.92 1.33 0.95–1.86
Physical Activity

0–1 time/week 1.22 0.90–1.65 1.13 0.82–1.54 1.10 0.80–1.51 1.05 0.76–1.44
2–7 times/week 1† 1† 1† 1†

�7 times/week 0.73 0.37–1.45 0.73 0.37–1.46 0.75 0.38–1.50 0.74 0.37–1.48

* OR1, adjusted for age, education, living alone, employment status, and presence of disease; OR2, adjusted for step 1 � other life style
factors (body mass index continuous); OR3, adjusted for step 2 � psychosocial work characteristics (coworker social support); OR4, adjusted
for step 3 � baseline General Health Questionnaire score. OR, odds ratio; CI, confidence interval.

† Reference category.
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cal distress, Stansfeld et al10 also
reported in a cross-sectional study
that the proportion of GHQ cases
increased with alcohol intake in men
(and in women). In the same study,
Stansfeld et al10 showed that smok-
ing habit, which was not predictive
of distress in our study, was found to
be related to psychiatric morbidity in
men only. A comparison of these
cross-sectional results with our pro-
spective findings, however, is ham-
pered because of a different defini-
tion of lifestyle factors, fatigue and
psychological distress, a different na-
ture of designs, different time spans,
and different settings in which the
studies were performed. Regarding
differential etiological effects of life-
style in fatigue and psychological
distress, we should acknowledge that
our results suggest distinct factors in
both health outcomes and in both
genders.

When interpreting the results of
the present study, several method-
ological issues must be considered.
One issue concerns a possible mis-

classification of exposure and the
measurement of the examined life-
style factors. If misclassification has
occurred, we expect this to be non-
differential, and estimates are most
likely biased toward the null value.
The body mass index was catego-
rized according to the standard clas-
sification of the National Institutes of
Health.20 Although small in sample
size, underweight employees were
neither excluded from the present
study nor classified as reporting a
normal weight. Nevertheless, we
must recognize that it is not impos-
sible that, for instance, an underlying
disease can account for the estab-
lished causal relation with psycho-
logical distress in women. Daily
smoking, alcohol consumption per
week, and engagement in physical
activity of at least half an hour per
week (eg, exercise, biking, walking)
were assessed by a single item. The
items, however, had response cate-
gories that can easily be interpreted
and can be used directly to develop
measures and actions to prevent, or

at least reduce, the risk of fatigue and
psychological distress in the working
population.

Following on this issue, a possible
misclassification of fatigue or psycho-
logical distress cases cannot be ex-
cluded, because both outcome mea-
sures were dichotomized. However,
the CIS cutoff point of �76 for fa-
tigue, which was empirically derived
in a separate pilot study, had a high
sensitivity and specificity (73% and
90%, respectively),19 thereby restrict-
ing misclassification. Moreover, in the
present study, we also applied an ad-
ditional conservative strategy by intro-
ducing a refinement of a minimum
amount of increase on crossing the
cutoff, thereby excluding those em-
ployees who are close to the cutoff and
cause only a small change. With re-
spect to psychological distress, the
threshold for case classification (GHQ
�4) is high but likely to indicate very
symptomatic employees as probable
cases of minor psychiatric disorder,
and in that way, minimize possible
misclassification.

TABLE 5
Prospective Associations Between Lifestyle Factors at Baseline and Onset of Psychological Distress After 1-Year Follow-
Up in Women (n � 1785; incident cases, n � 321), Adjusted for Potential Confounders and Baseline Checklist Individual
Strength Score*

Factor

OR1 OR2 OR3 OR4

OR CI OR CI OR CI OR CI

Body mass index
Underweight (�18.5) 1.60 0.76–3.37 1.53 0.72–3.23 1.32 0.60–2.91
Normal (18.5–24.9) 1† 1† *‡ 1†

Overweight (25–29.9) 1.15 0.84–1.57 1.15 0.84–1.59 1.14 0.82–1.58
Obesity (�30) 1.39 0.82–2.34 1.42 0.84–2.41 1.43 0.84–2.45

Alcohol
No alcohol 0.86 0.66–1.12 0.86 0.66–1.12 0.83 0.63–1.09
1–14 glasses/week 1† 1† *‡ 1†

15–21 glasses/week 0.92 0.45–1.88 0.85 0.41–1.74 0.83 0.40–1.71
�22 glasses/week 0.03 0.00– 0.03 0.00– 0.01 0.00–

Smoking/daily
No 1† 1† *‡ 1†

Yes 1.30 0.97–1.74 1.27 0.94–1.72 1.20 0.88–1.64
Physical Activity

0–1 time/week 1.15 0.88–1.52 1.13 0.85–1.49 1.01 0.76–1.35
2–7 times/week 1† 1† *‡ 1†

�7 times/week 0.81 0.44–1.50 0.82 0.44–1.52 0.89 0.47–1.67

* OR1, adjusted for age, education, living alone, employment status, and presence of disease; OR2, adjusted for step 1 � other life style
factors (body mass index continuous); OR4, adjusted for step 2 � baseline Checklist Individual Strength score. OR, odds ratio; CI, confidence
interval.

† Reference category.
‡ OR3, no adjustment for psychosocial work characteristics.
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Whereas in men and women dif-
ferent lifestyle factors were observed
to be predictive of fatigue, no signif-
icant predictors albeit trends were
found for future psychological dis-
tress in women. Whether this gender
difference can be attributed to a
small sample size or a different time
course of lifestyle factors in affecting
health cannot yet be determined and
requires further exploration.

Another issue concerns the fol-
low-up period of 1 year between the
assessment of lifestyle factors and
fatigue and psychological distress.
However, because we identified sev-
eral lifestyle factors as risk factors
for the development of fatigue and
psychological distress, it is unlikely
that with the two outcomes studied,
the follow-up period of 1 year was
too short. Moreover, it has been ar-
gued that different stressors follow
different exposure time courses in
longitudinal studies on work stress.34

Accordingly, we should acknowl-
edge that the impact of each lifestyle
factor on fatigue and psychological
distress may follow a different time
course. Although in some factors a
high prevalence of fatigue and psy-
chological distress was observed, the
cumulative incidence of fatigue and
psychological distress after 1-year
follow-up was rather low (eg, smok-
ing). Given the cross-sectional asso-
ciation, the question is raised
whether causal dynamics have
played themselves out, ie, there is no
continued impact of continued expo-
sure. Hence, to explore the exposure
time concept of each lifestyle factor
and to clarify the impact of changes
in lifestyle factors on the onset of
fatigue and psychological distress,
repeated measurements during a
longer follow-up period, different
time frames, or both, are required.

Given the considerable impact of
fatigue and psychological distress on
socioeconomic costs and the high
prevalence of potentially modifiable
lifestyle factors within our large, het-
erogeneous working population, it is
important to note that the prospective
results suggest causal associations.

Although prevention of mental
health problems is difficult, these
findings are extremely valuable and
provide a sound basis for the devel-
opment of recommendations and in-
terventions for improving mental
health, either on an individual or a
group level (eg, at the workplace).
For instance, being physically inac-
tive during leisure time, a prevalent
and modifiable lifestyle factor, was
found to be a strong, independent
predictor of fatigue after 1-year fol-
low-up in men, even after the adjust-
ment for psychosocial work charac-
teristics. Thus, the benefits of
increased physical activity during
leisure time are strongly suggested.
Nevertheless, it should be remem-
bered that if a cross-sectional associ-
ation but no association over time
(eg, smoking) exists, the benefits of
changing the risk factor cannot be
ruled out.

To conclude, this prospective
study revealed that potentially mod-
ifiable lifestyle factors are predictive
of fatigue and psychological distress
in men and women. These effects are
independent of other lifestyle factors,
psychosocial work characteristics,
and baseline measures of psycholog-
ical distress and fatigue. Moreover, it
suggests some differential effects of
lifestyle factors in the etiology of
fatigue and psychological distress,
supporting the notion of distinct con-
cepts. Notably, from the viewpoint
of developing measures to prevent or
at least reduce the risk of fatigue and
psychological distress in the working
population, the study revealed mod-
ifiable risk factors. Therefore, the
results can be used to design inter-
ventions, either individually tailored
or at the group level in the work-
place. Nevertheless, to completely
understand the multifactorial etiol-
ogy of fatigue and psychological dis-
tress and to obtain conclusive evi-
dence for distinct concepts, future
research should further elucidate the
role of work–family factors and in-
dividual characteristics and their in-
terplay with lifestyle factors and psy-
chosocial work characteristics.
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