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Study objective: To identify risk factors of the development of the chronic fatigue syndrome (CFS), the
persistence or recurrence of fatigue, or recovery from fatigue in a large sample of fatigued employees.
Design: Analyses were based on the Maastricht cohort study (MCS), a prospective population based
cohort study among more than 12 000 employees. Multiple regression models were used to identify
predictors of CFS-like caseness (meeting research criteria for CFS), non-CFS fatigue caseness, or no
fatigue caseness.
Setting: The working population in the Netherlands.
Participants: 1143 employees with medically unexplained fatigue were followed up prospectively for
44 months.
Main results: At 44 month follow up, 8% of the employees were CFS-like cases (none of who reported to
have received a CFS diagnosis), 40% were non-CFS fatigue cases, and 52% were no longer fatigue cases.
Factors that predicted CFS-like caseness compared with non-CFS fatigue caseness were high age,
exhaustion, female sex, low education, and visits to the general practitioner. Factors that predicted CFS-
like caseness compared with no fatigue caseness were fatigue, exhaustion, low education, visits to the GP
and occupational physician, and bad self rated health. Factors that predicted non-CFS fatigue caseness
compared with no fatigue caseness were fatigue, low self perceived activity, exhaustion, anxious mood,
and bad self rated health.
Conclusions: Unexplained fatigue among employees in some instances is a precursor of the development
of CFS. The prognostic role of self rated health suggests that prevention and treatment of chronic fatigue
should be aimed at changing the perception of health or illness. Less clear is the role of health care seeking
or receiving a CFS diagnosis.

T
he chronic fatigue syndrome (CFS) is a condition
characterised by persistent medically unexplained fatigue
lasting for at least six months, several other unexplained

symptoms (for example, sore throat, headache, painful
joints) and severe functional impairment.1 The cause of CFS
is unknown2 and most patients do not recover sponta-
neously.3–8

Fatigue can best be understood as a continuum, ranging
from mild complaints frequently seen in the community to
severe, disabling fatigue like CFS.9 From this perspective, the
question arises of what the precursors of CFS might be.
In recent years, fatigue in the working population has been

the subject of growing interest, not in the least because of its
high prevalence (22%)10 and the adverse consequences of
severe fatigue, like reduced performance, sickness absence,11

and work disability.12

Recently, we studied the relation between unexplained
fatigue among employees, burnout, and CFS and found that
these conditions shared many characteristics,13 with 44% of
the employees with unexplained fatigue meeting the research
criteria for CFS.1 But can fatigue among employees eventually
lead to CFS?
In this study, we seek to identify risk factors of outcome in

a large sample of fatigued employees not on sick leave, with
‘‘outcome’’ defined as either the development of CFS, the
persistence or recurrence of fatigue, or recovery from fatigue.
In line with previous studies of CFS,14–16 we hypothesised that
severity of fatigue at baseline would be a predictor of fatigue

at follow up. In line with a second study,17 we hypothesised
that factors reflecting the perception of illness (for
example, self rated health) would be predictive of the
course of fatigue.

METHODS
Study design and population
We used prospective data from the Maastricht cohort study
on fatigue at work (MCS). In May 1998, 26 978 employees
from 45 Dutch companies and organisations were invited to
participate in the MCS. A total of 12 161 employees (45%)
responded by providing informed consent and completing
the postal self report questionnaire at baseline. There were
no significant differences between respondents and non-
respondents in non-response analyses, except that non-
respondents were less likely to be fatigued or absent from
work than respondents. Respondents in the MCS were
followed up every four months for three years and eight
months (44 months). Further details on the MCS are
described elsewhere.18

Participants were eligible at baseline of the MCS if they
scored 35 or higher on the subscale fatigue severity of the
Checklist Individual Strength,19 20 a cut off that is indicative
of severe fatigue.19 21 Fatigued employees at baseline were
excluded if they reported a somatic condition that could

Abbreviations: CFS, chronic fatigue syndrome, MCS, Maastricht cohort
study
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explain fatigue complaints (for example, cerebrovascular
accidents, liver dysfunctions, diabetes mellitus, thyroid gland
dysfunctions, cancer) or if they were potential CFS-like cases
at baseline.
Variables necessary to verify if employees met research

criteria for CFS were only available at the final follow up
(44 months after baseline). Consequently, we chose to select
fatigued employees at baseline who were also available at the
44 month follow up. As CFS criteria could only be fully
assessed at the 44 month follow up, we identified potential
CFS-like cases at baseline using provisional criteria (see
definitions of caseness). Therefore 1143 employees were
included in the analyses (fig 1).

Predictor variables
Demographic factors
Demographic variables included sex, age, and educational
level (high, medium, low) and were assessed at baseline.

Fatigue related factors
Fatigue was assessed with the four subscales of the Checklist
Individual Strength (CIS)19 20: fatigue severity; concentration;
motivation; and self perceived activity. Higher scores on these
subscales indicate a higher level of fatigue severity and lower
levels of concentration, motivation, and self perceived activity
respectively.
Burnout was assessed with the three subscales of the

Maslach Burnout Inventory-General Survey (MBI)22: exhaus-
tion; cynicism; and professional efficacy, with higher scores
indicating higher levels on these scales.
Need for recovery was assessed with the Need for Recovery

scale23 24 that indicates the short term effects of a day of work,
with a higher score indicating a higher need for recovery.
Participants were asked to indicate whether they felt they

had suffered from fatigue complaints in the previous four
months (yes or no) and, if so, whether they felt the cause of
their fatigue complaints was physical (physical attribution, yes

1143
fatigued

employees

94 CFS-like
cases

457 non-CFS
fatigue cases

592 non-
fatigue cases

44 months,
assessment
of outcome

24 months,
assessment of
change scores

12 months,
assessment of
change scores

0 months,
assessment of
baseline scores

Development of CFS

Persistence or recurrence of fatigue

Recovery from fatigue

Figure 1 Study design: selection of
participants and assessments.

Table 1 Baseline characteristics of the sample of fatigued employees (n = 1143) classified according to outcome (caseness) at
44 month follow up

Variable

Group 1 Group 2 Group 3 p Values for differences between the groups�

CFS-like cases
(n = 94)

Non-CFS fatigue
cases (n = 457)

No fatigue cases
(n = 592) 1 v 2 1 v 3 2 v 3

Demographic
Age, mean (SD) 43.8 (7.5) 41.2 (7.9) 41.3 (7.9) 0.009* 0.010* 1.000
Male sex, number (%) 61 (65) 336 (73) 397 (67) 0.090 0.679 0.024*
Educational level

High, number (%) 18 (20) 187 (42) 231 (40) 0.000*
Medium, number (%) 45 (48) 184 (41) 250 (43)
Low, number (%) 30 (32) 77 (17) 100 (17)

Continuous, mean (SD)
Fatigue severity (scale 35–56) 44.7 (5.9) 42.7 (5.6) 40.6 (5.0) 0.005* 0.000* 0.000*
Emotional exhaustion
(scale 0–6)

3.5 (1.2) 3.0 (1.2) 2.6 (1.1) 0.005* 0.000* 0.000*

Psychological distress
(scale 0–12)

5.5 (4.2) 4.4 (3.8) 3.6 (3.6) 0.022* 0.000* 0.002*

Anxious mood (scale 3–12) 6.1 (1.8) 6.0 (1.7) 5.5 (1.5) 1.000 0.002* 0.000*
Dichotomous, number
of cases (%)
Depressed mood 34 (37) 106 (24) 120 (21) 0.009* 0.001* 0.266
Physical attribution of fatigue 44 (47) 157 (34) 200 (34) 0.022* 0.014* 0.847
Psychological attribution
of fatigue

45 (48) 240 (53) 282 (48) 0.412 0.966 0.117

No specific attribution
of fatigue

21 (23) 89 (19) 111 (19) 0.527 0.412 0.767

Self rated health (good) 42 (45) 256 (57) 431 (73) 0.045* 0.000* 0.000*
Health complaints 71 (76) 252 (55) 283 (48) 0.000* 0.000* 0.022*
Absent from work 9 (10) 33 (7) 37 (6) 0.434 0.231 0.532

*p Value is significant at p,0.05. �Pairwise comparisons for continuous and dichotomous variables, overall comparison for categorical variable educational level.
CFS-like cases, fatigued employees at baseline who met CFS research criteria at follow up; non-CFS fatigue cases, fatigued employees at baseline who were (still)
fatigued but did not meet CFS research criteria at follow up; no fatigue cases, fatigued employees at baseline who were no longer fatigued at follow up.
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or no) or psychological in nature (psychological attribution, yes
or no).

Mental health factors
Psychological distress was measured with the 12-item version of
the General Health Questionnaire (GHQ),25 with a higher
score indicating a higher level of psychological distress.
Depressed mood was assessed with a single item stating ‘‘did

you feel down almost every day during the past two weeks,
yes or no?’’
Anxious mood was measured by adding the scores of three

items on anxiety (excessive worrying, compulsive behaviour,
compulsive thinking), with a higher score indicating a higher
level of anxious mood. Participants were also asked if they
had experienced any shocking life events in the past
12 months (yes or no).

Health factors
Self rated health was assessed with one item from the Short
Form Health Survey (SF-36),26 which is a widely used
measure of general health status.27 The original 5 point scale
was dichotomised into ‘‘good health’’ and ‘‘bad health’’.
In addition, participants were asked if they: were pregnant

(pregnancy, yes or no); had visited their general practitioner
(self reported visits to GP) and/or their occupational physician
(self reported visits to OP) in the past four months because of
problems at work (yes or no); suffered from health complaints
(yes or no); or suffered from sleep disturbances (yes or no).

Miscellaneous factors
Work status was assessed as self reported sickness absence
from work (yes or no). Participants were asked whether their
health had impaired them in performing their work (impair-
ment in work, yes or no) and/or their non-work related
activities (impairment in activities, yes or no).

Definit ions of caseness
We assessed the outcome in our sample of fatigued employ-
ees (n=1143) at the 44 month follow up and classified
participants according to three mutually exclusive types of
caseness: CFS-like caseness (n=94), non-CFS fatigue case-
ness (n=457), and no fatigue caseness (n=592).
Employees were identified as CFS-like cases if they met all of

the following research criteria that approximate the Centers
for Disease Control and Prevention criteria for CFS1: a CIS

score of 40 or higher, a reported duration of fatigue
complaints of six months or more, a SF-36 score on physical
functioning of 60 or lower,26 and the presence of four or more
CFS symptoms. 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 CFS diagnosed by a physician.28 29

Employees were identified as non-CFS fatigue cases if they
scored 35 or higher on the CIS. Fatigue cases who were CFS-
like cases as well were excluded from this group. Employees
were identified as no fatigue cases if they scored 34 or lower on
the CIS.
Potential CFS-like cases at baseline were identified and

excluded from analysis based on provisional criteria: a CIS
score of 40 or higher at baseline, scoring ‘‘yes’’ on at least one
of the two questions on health related impairment at baseline
and a reported duration of fatigue complaints of four years or
more at 44 month follow up.
In addition, the follow up questionnaire included the

following question: ‘‘Did you at any time receive a diagnosis
of chronic fatigue syndrome or myalgic encephalomyelitis
from a qualified physician?’’

Statistical analyses
Group differences in baseline characteristics were tested
using one way analysis of variance (continuous variables),
the x2 test (dichotomous variables), and the Kruskal-Wallis
test (categorical variables).
Multiple logistic regression models were used to determine

separately the associations between predictors and three
dichotomies of caseness: CFS-like cases compared with non-
CFS fatigue cases (n=551); CFS-like cases compared with
no fatigue cases (n=686); and non-CFS fatigue cases
compared with no fatigue cases (n=1049). Analyses were
performed in two steps. In a first step, baseline predictors
that were bivariately associated (p value ,0.05) with
caseness were entered in a multiple logistic model, together
with the covariates age, sex, educational level, work status,
and pregnancy, and eliminated in a backwards procedure
until the model consisted of significant predictors only
(p value ,0.05).
In a second step, prospective change scores of significant

predictors were added to the model and the backwards
elimination procedure was repeated. Change scores of

Table 2 Risk of CFS-like caseness compared with non-CFS fatigue caseness at 44 month
follow up in employees fatigued at baseline (n = 551)

Predictors

Multiple logistic regression models

Baseline predictors only*
OR (per SD) (95% CI)

Baseline and follow up predictors�
OR (per SD) (95% CI)

Continuous
Age 1.36 (1.08 to 1.84) 1.36 (1.08 to 1.71)
Exhaustion (MBI) 1.33 (1.04 to 1.67) 1.52 (1.16 to 2.02)
- change score t6–t0 – 1.36 (1.02 to 1.81)

Dichotomous/categorical
Sex (male = 1) 0.41 (0.24 to 0.70) 0.36 (0.21 to 0.64)
Educational level

low v high 3.82 (1.92 to 7.61) 4.02 (1.99 to 8.11)
middle v high 2.48 (1.35 to 4.51) 2.48 (1.34 to 4.59)

Self reported GP visit (yes = 1) 1.98 (1.19 to 3.29) 1.87 (1.11 to 3.14)

Predictor values are significant odds ratios (95% CI) adjusted for all other predictors in the model. Values of
continuous predictors are expressed as OR per SD. t3, one year assessment; t6, two year assessment. *Full model
included age, sex, educational level, work status, pregnancy, CIS-fatigue, CIS-motivation, need for recovery, MBI-
exhaustion, impairment in work, impairment in activities, physical attribution of fatigue, psychological distress,
depressed mood, life events, visits to GP, visits to occupational physician, self rated health, health complaints, all
assessed at baseline. �Full model included age, sex, educational level, MBI-exhaustion (baseline), MBI-exhaustion
change score (t3–t0), MBI-exhaustion change score (t6–t0), visits to GP (baseline), visits to GP (t3), visits to GP (t6).
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continuous variables were calculated by subtracting baseline
scores from scores at one year (T3) and two years (T6).
Change scores of dichotomous variables were also con-
structed, with the direction of the transition since the
previous measurement retained.

RESULTS
In table 1, baseline characteristics of the 1143 fatigued
employees are presented. Three years and eight months after
baseline, 94 employees (8%) were CFS-like cases, 457

employees (40%) were non-CFS fatigue cases, and 592
employees (52%) were no longer fatigue cases. None of the
CFS-like cases reported they had received a CFS or myalgic
encephalomyelitis diagnosis (not in table 1).
Five baseline factors were found to be predictive of CFS-

like caseness at follow up as compared with non-CFS fatigue
caseness: high age, high exhaustion, female sex, a low
educational level, and a self reported visit to the GP because
of problems at work (table 2). When change scores were
added in a second step, an increase in exhaustion over time

Table 3 Risk of CFS-like caseness compared with no fatigue caseness at 44 month follow
up in employees fatigued at baseline (n = 686)

Predictors

Multiple logistic regression models

Baseline predictors only*
OR (per SD) (95% CI)

Baseline and follow up predictors�
OR (per SD) (95%)

Continuous
Fatigue severity (CIS) 1.37 (1.11 to 1.86) 1.86 (1.31 to 2.61)
- change score t6–t0 – 1.70 (1.11 to 2.31)
Exhaustion (MBI) 1.66 (1.28 to 2.18) 1.90 (1.33 to 2.74)
- change score t6–t0 – 1.55 (1.09 to 2.24)

Dichotomous/categorical
Educational level

low v high 2.61 (1.29 to 5.24) 2.29 (1.08 to 4.86)
middle v high 2.38 (1.27 to 4.45) 2.75 (1.38 to 5.46)

Self reported GP visit (yes = 1) 3.06 (1.71 to 5.50) –
- recent visit to GP (t3) – 2.01 (1.07 to 3.76)
Self reported OP visit (yes = 1) 0.46 (0.22 to 0.95) –
Self rated health (good =1) 0.56 (0.33 to 0.95) 0.27 (0.14 to 0.51)
- change t0–t3 ‘‘bad to good’’ – 0.11 (0.03 to 0.35)
- change t3–t6 ‘‘good to bad’’ – 2.54 (1.14 to 5.66)

Predictor values are significant odds ratios (95% CI) adjusted for all other predictors in the model. Values of
continuous predictors are expressed as OR per SD. t3, one year assessment; t6, two year assessment; OP,
occupational physician. *Full model included age, sex, educational level, work status, pregnancy, CIS-fatigue, CIS-
motivation, CIS-concentration, need for recovery, all three MBI-subscales, impairment in work, impairment in
activities, physical attribution of fatigue, psychological distress, depressed mood, anxious mood, life events, visits to
GP, visits to OP, self rated health, health complaints, sleep disturbances, all assessed at baseline. �Full model
included educational level, CIS-fatigue (baseline), CIS fatigue change score (t3–t0), CIS fatigue change score (t6–
t0), MBI-exhaustion (baseline), MBI-exhaustion change score (t3–t0), MBI-exhaustion change score (t6–t0), visits to
GP (baseline), visits to GP (t3), visits to GP (t6), visits to OP (baseline), visits to OP (t3), visits to OP (t6), self rated
health (baseline), self rated health change bad to good (t0–t3), self rated health change good to bad (t0–t3), self
rated health change bad to good (t3–t6), self rated health change good to bad (t3–t6).

Table 4 Risk of non-CFS fatigue caseness compared with no fatigue caseness at 44
month follow up in employees fatigued at baseline (n = 1049)

Predictors

Multiple logistic regression models

Baseline predictors only*
OR (per SD) (95% CI)

Baseline and follow up predictors�
OR (per SD) (95% CI)

Continuous
Fatigue severity (CIS) 1.24 (1.05 to 1.37) 1.96 (1.61 to 2.26)
- change score t3–t0 – 1.35 (1.23 to 1.65)
- change score t6–t0 – 2.31 (1.88 to 2.82)
Self perceived activity (CIS) 1.18 (1.04 to 1.35) –
- change score t6–t0 – 0.78 (0.67 to 0.91)
Exhaustion (MBI) 1.31 (1.13 to 1.53) –
Anxious mood 1.22 (1.06 to 1.40) 1.29 (1.10 to 1.49)
Dichotomous
Self rated health (good =1) 0.64 (0.48 to 0.85) 0.58 (0.40 to 0.84)
- change t0–t3 ‘‘bad to good’’ 0.57 (0.34 to 0.97)

Predictor values are significant odds ratios (95% CI) adjusted for all other predictors in the model. Values of
continuous predictors are expressed as OR per SD. t3, one year assessment; t6, two year assessment. *Full model
included age, sex, educational level, work status, pregnancy, all four CIS-subscales, all three MBI-subscales, need
for recovery, self rated fatigue complaints, impairment in work, impairment in activities, psychological distress,
anxious mood, visits to GP, self rated health, health complaints, sleep disturbances, all assessed at baseline. �Full
model included CIS-fatigue (baseline), CIS-fatigue change score (t3–t0), CIS-fatigue change score (t6–t0), CIS-
activity (baseline), CIS-activity change score (t3–t0), CIS-activity change score (t6–t0), MBI-exhaustion (baseline),
MBI-exhaustion change score (t3–t0), MBI-exhaustion change score (t6–t0), anxiety (baseline), anxiety change
score (t3–t0), anxiety change score (t6–t0), self rated health (baseline), self rated health change bad to good (t0–
t3), self rated health change good to bad (t0–t3), self rated health change bad to good (t3–t6), self rated health
change good to bad (t3–t6).
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(that is, a higher score at two year assessment compared with
the baseline score) also emerged as a significant predictor.
Six baseline predictors of CFS-like caseness versus no

fatigue caseness were found: high fatigue, high exhaustion, a
low educational level, a self reported visit to the GP because
of problems at work, the absence of a self reported visit to the
occupational physician (OP), and bad self rated health
(table 3). Increases of fatigue and exhaustion in time were
found to be significant predictors. A change of self rated
health from bad to good between baseline and one year
assessment was protective of CFS-like caseness, while a
change from good to bad between one and two years of
follow up was predictive of CFS-like caseness. When self
reported visits to GP and OP at follow up were added to the
model, visits to GP and OP at baseline lost significance and a
self reported visit to the GP at one year assessment emerged
as a predictor.
We found five baseline predictors of non-CFS fatigue

caseness compared with no fatigue caseness: high fatigue,
low self perceived activity, high exhaustion, high anxious
mood, and bad self rated health (table 4). Increases of fatigue
and self perceived activity in time and a change of self rated
health from bad to good between baseline and one year
assessment were found to be significant predictors. In the
second step however, exhaustion, and self perceived activity
at baseline lost their significance as predictors.

DISCUSSION
If fatigue can best be understood as a continuum of severity,9

it is probable that fatigue among employees and CFS are
different but related stages on the continuum.17 In addition to
this notion, we found that (persistent) unexplained fatigue
can be a precursor of a chronic syndrome fatigue-like status.
Some 48% of the 1143 fatigued employees at baseline were
(still) fatigue cases 44 months later, and 94 of them (8% of
the total group) met the criteria for CFS by that time, none of
who had previously received a CFS diagnosis.
As hypothesised, we found that fatigue severity was a

strong predictor of fatigue caseness (both CFS-like and non-
CFS) four years later almost, despite a limited range in scores
at baseline. Work related exhaustion emerged as an impor-
tant predictor as well, underlining the important contribution
of fatigue related factors to the prediction model.
Having a CFS-like status at follow up (compared with both

non-CFS fatigue and no fatigue) was strongly associated with
a low educational level, with odds ratios ranging from 2.3 to
4.0. In keeping with our hypothesis, having a good self rated
health was a strong predictor of the absence of fatigue at
follow up as compared with being fatigued (both CFS-like
and non-CFS), and the effect increased when changes in self
rated health over time were included as predictors.
We found that self reported visits to GPs and occupational

physicians emerged as predictors of outcome 44 months
later. CFS-like cases were almost twice as likely to report
visiting their GP at baseline compared with non-CFS cases
(both fatigued and non-fatigued).
The design of the MCS18 offered us the unique opportunity

to investigate the development of self reported CFS in a large
sample of employees. An obvious limitation and potential
source of bias is the use of self report measures. Self report
questionnaires clearly have limitations in the assessment of
CFS, especially when it comes to somatic conditions that
might explain fatigue complaints. However, the CFS criteria
we applied are regarded as a good proxy for clinically vali-
dated CFS.28 29 Moreover, our approach enables us to identify
CFS-like cases using research criteria free from bias regarding
health care seeking or illness recognition by doctors and
patients, which is an important advantage of this study.
Unfortunately, the full set of CFS criteria was lacking at

baseline assessment, and we are not sure whether the selec-
tion of potential CFS-like cases at baseline was accurate as we
used a provisional set of necessary but insufficient criteria.
In review of our findings, we conclude that severe,

persistent, unexplained fatigue can be a precursor of the
development of CFS. In understanding the prominent role of
self rated health as a predictor of CFS-like caseness and the
persistence or recurrence of fatigue, Chalder et al have
provided an interesting rationale. They have suggested that
a more pessimistic view of the illness may encourage
symptom focusing, which in turn may lead to the perpetua-
tion of fatigue.30 How other factors play a part in this is yet
unknown, but common sense leads us to suggest that the
prevention of CFS and the perpetuation of fatigue should
in part be aimed at changing the perception of health
complaints. Interestingly, such an approach has already
shown to be successful in the treatment of CFS.31 32

Less clear is the role of self reported visits to the GP or OP
as predictor of CFS-like caseness, especially because of the
large time delay between exposure and outcome. One
explanation might be that visiting a healthcare provider is
an indicator of an underlying concept, for example, prone-
ness to focus on health complaints. Hamilton et al concluded
that CFS patients consulted their GP more frequently in the
15 years before the development of their condition, possibly
because symptoms were perceived more readily as illness or
because of an increase in the tendency to consult a doctor.33

Afari et al on the other hand have suggested that the
probability of receiving a diagnosis of CFS is related to the
degree of healthcare access and utilisation.2 However, it
should be kept in mind that none of the CFS-like cases in this
study had received a CFS diagnosis. Interesting in that
respect is the fact that most CFS-like cases in this study were
men with low education, as compared with most diagnosed
CFS patients observed in other studies who are usually
professionally successful women.2 As most studies of CFS
were conducted in clinical settings among healthcare seekers,
our dissenting findings might reflect that self selection bias is
less of a problem in our study.
The considerations described here suggest several ques-

tions. Is health care seeking a differential factor in the
persistence of fatigue or the development of a CFS-like
status? What are the factors contributing to receiving a
diagnosis of CFS? Do sociodemographic factors, access and
utilisation of health care, or illness perception have a role in
this? And if so, what does it tell us about potential
approaches to prevention and treatment? These are impor-
tant questions for further research.
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