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Aim: To determine the prevalence of chronic fatigue
syndrome (CFS)-like caseness in the working population.
Methods: Using data from the prospective Maastricht Cohort
Study on Fatigue at Work, the prevalence and incidence of
CFS-like cases (employees meeting research criteria for CFS)
were determined among 5499 employees who responded to
the follow up assessment 3 years and 8 months after
baseline.
Results: Of the 5499 employees, 199 (3.6%) were identified
as CFS-like cases. By deleting possible CFS-like cases at
baseline, the annual incidence of CFS-like caseness was
estimated to be 85 per 10 000. Twenty employees (0.36%)
reported having been diagnosed with CFS by a physician.
Conclusions: The prevalence of CFS-like cases (3.6%) was
considerably higher than the prevalence of CFS reported in
previous studies (0.006–3%). These findings suggest that
the CFS-like caseness may be underdetected in the
working population and perhaps in other populations as
well.

F

atigue is a common complaint in the working population, with a reported prevalence of 22%.1 Fatigue can best
be understood as a continuum, ranging from mild
complaints frequently seen in the community to severe,
disabling fatigue like chronic fatigue syndrome (CFS).2 When
fatigue becomes severe and persistent, it may lead to long
term sick leave3 and work disability.4
Although the body of literature on fatigue in the working
population is growing substantially, the relation to CFS has
barely received any attention in occupational health. CFS is
characterised by persistent medically unexplained fatigue for
at least six months, several unexplained symptoms (for
example, sore throat, headache, painful joints), and severe
functional impairment, with a reported prevalence ranging
from 0.006% to 3.0% depending on setting and definitions
used.5 The cause of CFS is unknown and most patients do not
recover spontaneously.5
The aim of the present report is to determine the
prevalence of CFS-like caseness in the working population.
We believe we are the first to do so.

METHODS
Design and study population
We report data from the prospective Maastricht Cohort Study
on Fatigue at Work (MCS). In May 1998, 26 978 employees
from 45 companies and organisations representing the main
work sectors in the Netherlands were invited to participate in
the MCS. A total of 12 161 employees (45%) responded by
providing informed consent and completing the postal selfreport questionnaire at baseline. There were no demographic
differences between respondents and non-respondents at

www.occenvmed.com

baseline. Further details on the MCS are described elsewhere.6
The present report is based on follow up data that were
obtained 3 years and 8 months after baseline measurement.
Variables necessary to determine whether employees met
research criteria for CFS were only available at this point.
Consequently, 5499 employees who completed all CFS related
questions were included in the analysis. Respondents at
follow up (n = 5499) on average had a higher educational
level compared to baseline respondents who did not complete
follow up (n = 6662). Other demographic factors did not
differ considerably.
Study variables
Fatigue was assessed with the subscale fatigue severity of the
Checklist Individual Strength (CIS).7 Scores can range from 8
to 56, with higher scores indicating a higher severity of
fatigue. Functional impairment was assessed with the
subscale physical functioning of the Short Form Health
Survey (SF-36).8 Scores can range from 0 to 100, with higher
scores indicating higher levels of physical functioning.
Burnout was assessed with the subscale exhaustion of the
Maslach Burnout Inventory – General Survey (MBI-GS).9
Scores can range from 0 to 6, with higher scores indicating
higher levels of work related emotional exhaustion.
Psychological distress was assessed with the Hospital
Anxiety and Depression Scale (HAD) that consists of an
anxiety and a depression scale.10 Scores can range from 0 to
21 on each scale, with higher scores indicating higher levels
of anxiety and/or depression. A score of 11 or higher on either
of the two scales is indicative of being a psychological distress
case.11 Other variables included self-reported absence from
work and demographic variables.
CFS-like caseness and CFS diagnosis
Employees were identified as CFS-like cases if they met all of
the following research criteria that approximate the CDC
criteria for CFS:12 a CIS score of 40 or higher, a self-reported
duration of fatigue complaints of six months or more, a SF-36
score on physical functioning of 60 or lower, and the selfreported presence of four or more CFS symptoms during the
past six months, in line with previous studies of CFS.13 14
Somatic or psychiatric conditions that might explain fatigue
complaints could not be excluded. Since CFS criteria could
only be fully assessed at follow up, potential CFS-like cases at
baseline were identified based on provisional criteria: a CIS
score of 40 or higher at baseline, scoring ‘‘yes’’ on at least one
of two questions on health related impairment at baseline
and a reported duration of fatigue complaints of four years or
more at follow up. It is emphasised here that CFS-like cases did
not necessarily qualify as CFS patients: a CFS diagnosis can
only be made by a physician after a sufficient physical
examination. However, CFS-like caseness is regarded as a
good proxy for true CFS.15
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Fatigue is a common complaint in the working
population. The prevalence of CFS in the working
population is unknown.
In total, 3.6% of the 5499 employees screened met the
research criteria for CFS. Only 0.36% of the employees
reported having been diagnosed with CFS.
The prevalence of employees meeting research criteria
for CFS is considerably higher than previously reported
prevalences of CFS.

In addition, the follow up questionnaire included the
following question: ‘‘Did you at any time receive a diagnosis
of chronic fatigue syndrome or ME from a qualified
physician?’’. However, this information was not used to
determine CFS-like caseness.
Statistical analysis
Differences between CFS-like employees and non-CFS
employees were tested using multiple logistic regression
models, adjusting for demographic factors.

RESULTS
Prevalence and incidence
Of the 5499 employees at follow up, 199 employees (3.6%)
met the CFS research criteria (see table 1). Of these 199 CFSlike cases, 28 employees might have been CFS-like cases at
baseline. By deleting these 28 employees from the population
at risk, we estimated the yearly incidence of CFS-like

Findings suggest that CFS-like caseness may be
underdetected in the working population and perhaps
in other populations as well.

caseness to be 85 cases per 10 000. Prevalence and incidence
indicated a mean duration of CFS-like caseness of approximately four years (P = I6D).
Of the 20 employees (0.36%) who reported a lifetime
diagnosis of CFS, only two employees were identified as CFSlike cases.
Characteristics
There were no gender differences between CFS-like employees and non-CFS employees (see table 1). Compared to
employees who did not meet CFS research criteria, CFS-like
cases on average were older, had a lower education, and were
more likely to suffer from burnout, depression, or anxiety, be
a psychological distress case (HAD), or be absent from work
at follow up. In the group of employees who reported having
received a CFS diagnosis, the mean age was 43.6 (SD 8.1); 11
employees (55%) were female; and the majority had a high
(45%) or medium educational level (45%; not in table).

DISCUSSION
We found a prevalence of CFS-like caseness in the working
population of 3.6%. Although prevalence estimates vary
greatly due to differences in CFS definitions and study
settings, the criteria based prevalence we found is still

Table 1 Prevalence, incidence, and characteristics of CFS-like cases in the Maastricht cohort study at follow up
Population

No. cases (cases per 10 000)

Working population at follow up

5499 (10 000/10 000)

Employees meeting CFS research criteria
Prevalence at follow up
Estimated incidence since baseline
Estimated incidence per year

199 (362/10 000)
171 (311/10 000)
47 (85/10 000)

Employees reporting CFS diagnosis
Lifetime prevalence at follow up
Number of employees meeting CFS criteria at follow up who reported lifetime CFS
diagnosis

20 (36/10 000)
2 (4/10 000)

Characteristic 

CFS-like employees, n = 199

Non-CFS employees, n = 5300

Adjusted odds ratio` (95% CI)

Female sex, no. (%)
Age in years
Educational level
High, no. (%)
Medium, no. (%)
Low, no. (%)
Fatigue severity (CIS)
Physical functioning (SF-36)
Exhaustion (MBI-GS)
Anxiety (HAD)
Depression (HAD)
HAD case, no. (%)
Absent from work, no. (%)
Duration absenteeism, no. (%)
0–4 months
5–6 months
7–12 months
13 months or longer

55 (28%)
48.4 (7.6)

1426 (27%)
45.8 (8.3)

1.28 (0.92 to 1.79)
1.04 (1.02 to 1.05)

31 (16%)
100 (51%)
64 (33%)
47.2 (4.6)
44.2 (14.4)
3.6 (1.2)
9.3 (4.4)
9.1 (4.2)
100 (50%)
49 (25%)

2054 (40%)
2290 (44%)
833 (16%)
23.1 (11.7)
91.2 (13.2)
1.6 (1.2)
4.8 (3.5)
3.7 (3.5)
517 (10%)
341 (7%)

0.21 (0.13 to 0.33)
0.6 (0.43 to 0.84)
1.00
*
*
2.78 (2.48 to 3.12)
1.28 (1.24 to 1.33)
1.33 (1.28 to 1.37)
8.59 (6.37 to 11.6)
3.74 (2.57 to 5.41)

11 (22%
4 (8% of
11 (22%
23 (48%

109 (32% of 341)
39 (11% of 341)
66 (19% of 341)
127 (38% of 341)

1.00
1.07 (0.32 to 3.62)
1.68 (0.68 to 4.17)
1.82 (0.81 to 4.07)

of 49)
49)
of 49)
of 49)

*Odds ratios not presented because groups were defined based on these variables.
Data are mean (SD) unless stated otherwise.
`Adjusted for sex, age, and educational level.
CFS-like employees: employees who met research criteria for chronic fatigue syndrome.
Non-CFS employees: employees who did not meet research criteria for chronic fatigue syndrome.
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6 Kant IJ, Bültmann U, Schroer CAP, et al. An epidemiological approach to
study fatigue in the working population: The Maastricht Cohort Study. Occup
Environ Med 2003;60(suppl 1):i32–9.
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considerably higher than CFS prevalences reported across
previous studies.5 Also interesting in this context is our
finding that only 0.36% of the employees claimed to have
received a CFS diagnosis, while 10 times as many employees
(3.6%) actually met CFS criteria, with a poor overlap between
both groups. It was surprising to find that there were no
gender differences between CFS-like and non-CFS employees
since most diagnosed CFS patients are women.5
Most studies of the prevalence of CFS are conducted in
clinical settings among diagnosed and/or help-seeking CFS
patients, which inevitably introduces self-selection bias. The
major advantage of the present report is that we detected
(undiagnosed) CFS-like cases using research criteria free
from bias regarding healthcare seeking or illness recognition
by doctors and patients. This screening procedure may
explain the high prevalence of CFS-like caseness we found
in contrast to previous studies and the number of employees
reporting to have received a CFS diagnosis. The prevalence
reported here may even be an underestimation. Prospective
studies in the working population are usually biased by the
healthy worker effect. In the Maastricht Cohort Study,
fatigued employees at baseline were more likely to drop out
in time than non-fatigued employees.6 On the other hand, the
use of self-report questionnaires clearly has limitations in the
assessment of CFS. A major disadvantage of the present
report is that we could not exclude somatic or psychiatric
conditions that might explain fatigue, which in turn may
have led to an overestimation of CFS-like caseness. The
considerable percentage of psychological distress cases
among CFS-like employees seems to confirm this notion,
although HAD caseness does not qualify as indicator of a
psychiatric disorder that might explain fatigue. Furthermore,
we are not sure if the selection of potential CFS-like cases at
baseline was accurate since we used a provisional set of
necessary but insufficient criteria.
Our findings lead us to suggest that CFS-like caseness may
be underdetected in the working population and possibly in
other populations as well. A possible explanation would be
that the road to receiving a diagnosis of CFS usually takes a
lengthy process of vigorous healthcare seeking. Whether the
male gender, educational level, and active work status of
most undiagnosed CFS-like cases in this study play a role in
this is unclear.
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