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Abstract
Purpose. To explore the associations between (improvement in) fatigue and (improvement in) clinical
and cognitive factors in patients with chronic widespread pain (CWP), participating in
multidisciplinary rehabilitation treatment.
Methods. Data were used from baseline, 6 and 18 months of follow-up during a prospective cohort
study of 120 CWP patients who completed multidisciplinary rehabilitation treatment. Cross-sectional
and longitudinal relationships were analyzed between fatigue, clinical (i.e. pain, interference of pain
and depression) and pain related cognitive factors (i.e. negative emotional cognitions, active
cognitive coping, and control and chronicity beliefs).
Results. Higher levels of pain, interference of pain, depression, negative emotional cognitions, and
negative control and chronicity beliefs were associated with a higher level of fatigue. Improvement in
depression was related to improvement in fatigue.
Conclusions. In CWP patients, worse clinical status, and dysfunctional pain-related cognitions are
associated with a higher level of fatigue. Our results suggest that improvement in depression might
be a mechanism of improvement in fatigue. Furthermore, improvement in fatigue seems to be
independent of improvement in pain related cognitions. Targeting fatigue in multidisciplinary pain
treatment may need specific strategies.

Implications for rehabilitation
x

Improvement in depression may be a mechanism of change to improve the level of fatigue in
CWP.

x

Improvement in dysfunctional (pain related) cognitions seems to be independent of
improvement in fatigue

x

Targeting fatigue in multidisciplinary treatment may need specific strategies (e.g. additional
interventions focusing on reducing fatigue and specific attention to improvement of sleep).
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Introduction
In addition to pain, fatigue is a prominent symptom in patients with chronic widespread pain
(CWP)1,2. Fatigue is defined as an internal and subjective feeling of tiredness that may or may not be
related to activity1. Chronic widespread pain (CWP) is defined as pain that is present in two
contralateral quadrants of the body and in the axial skeleton, which must have been present for at
least 3 months3. A subcategory of patients with CWP also fulfills the criteria of fibromyalgia (FM)3. In
a study of Wolfe et al.2 clinically significant fatigue was reported in at least 76% of fibromyalgia (FM)
patients, in contrast to 41% of patients with osteoarthritis and rheumatoid arthritis. Fatigue has been
found to be a strong predictor of overall health status and work dysfunction2. A study of Bennett et
al.4 in patients with FM revealed that pain and fatigue are two clinical features which patients would
most like to see improved. Although fatigue is a major concern in CWP patients, in comparison to
pain it has received much less attention in research5.
Fatigue is a complex multidimensional phenomenon. In patients with CWP, a higher level of fatigue
has been associated with the presence of more co-morbid medical conditions6,7, higher level of pain8,
higher tenderpoint count9, more stiffness10, decreased physical functioning11, depression12,13, sleep
disturbance14, reduced sleep quality2,13,15, and negative interpersonal events (i.e. negative daily
events) 16. In patients with chronic pain, it is known that cognitive factors (e.g. negative illness beliefs,
maladaptive cognitive coping) are associated with more pain, disability and depression17. Whether
these cognitive factors are also associated with fatigue in CWP is unclear. Preliminary evidence for an
association between a higher level of catastrophizing and a higher level of fatigue in patients with
chronic illnesses, including FM, was found in a review of Lukahati et al. 18.
Mechanisms of change in fatigue in CWP are largely unknown. In their review, Fisbain et al. 8 found
evidence that increase in pain is related to increase in fatigue in chronic pain patients. Other studies
show that increases in stiffness10, depression19,20 and negative affect and a decrease in positive
affect21 are also associated with an increase in fatigue.
The primary aims of our previous research were to establish predictors22 and mechanisms of
change23 of the outcome measurements of multidisciplinary treatment specified by the
recommendations of the Initiative on Methods, Measurement, and Pain Assessment in Clinical Trials
(IMMPACT) (i.e. pain, interference of pain with daily living, depression and global perceived
treatment effect)5. The outcome fatigue is not included in these consensus recommendations.
However, because of the high levels of fatigue observed in our patients, the high levels of fatigue
found in literature in these patients, small body of knowledge about fatigue and the demand from
patients, we think this subject definitely needs more exploration.
Multidisciplinary rehabilitation treatment in chronic pain (i.e. FM24) and low back pain25) has been
found to reduce fatigue, although fatigue is usually not the focus of treatment. The factors and
mechanisms of change associated with (improvement in) fatigue in multidisciplinary rehabilitation
treatment are unclear. This study explores whether (improvement in) fatigue is associated with
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(improvement in) clinical and cognitive factors addressed in the multidisciplinary treatment of CWP.
Based on previous research it is hypothesized that an improvement in clinical factors, such as pain
and depression is associated with improvement in fatigue in patients with CWP2,8,13. In a previous
study we found that improvement in negative emotional cognitions, active cognitive coping and
control and chronicity beliefs were related to improvement of the outcome (i.e. pain, interference of
pain, depression, and global perceived effect) of multidisciplinary rehabilitation treatment in CWP 23.
We now hypothesize that improvement in these cognitions is also related to improvement in fatigue
in CWP. A better understanding of factors associated with (improvement in) fatigue in the
multidisciplinary treatment of CWP patients will help to direct multidisciplinary treatment.
The aim of this study was to explore the associations between (improvement in) fatigue and
(improvement in) clinical and cognitive factors in patients with chronic widespread pain (CWP),
participating in multidisciplinary rehabilitation treatment.

Materials and methods
Design. This study uses data from a longitudinal observational study on predictors of multidisciplinary treatment outcome22, 23. The baseline measurements took place before the start of a
multidisciplinary treatment program (T0). The second and third assessment were performed 6
months (T1) and 18 months (T2) after baseline, respectively. The estimated number of patients for
inclusion was 120, allowing to establish a statistically significant correlation of r> 0.20 26 between the
dependent and independent variables. To deal with dropout of patients the number of inclusion was
extended to 138 patients. The ethical review board of Reade in Amsterdam approved this study.
Written informed consent was obtained from each subject.
Patients and procedure. Patients with chronic pain were referred by rheumatologists and general
practitioners to the rehabilitation physician to assess their problems and to evaluate eligibility for
participation in the multidisciplinary pain program. Patients with chronic pain were referred by
rheumatologists and general practitioners to the rehabilitation physician to assess their problems
and to evaluate eligibility for participation in the multidisciplinary pain program. During this
consultation patients were also screened for their eligibility to participate in the study. Inclusion
criteria for the study were: (i) age between 18 and 75 years (ii) a diagnosis of CWP according to the
criteria of the American College of Rheumatology (ACR)3; (iii) eligible for multidisciplinary treatment
according to the criteria of the Dutch Consensus Report of Pain Rehabilitation27, as assessed by both
a rehabilitation physician and a psychologist. These criteria require patients to experience
restrictions in daily living (e.g. sports or work) and/or psychosocial functioning. Exclusion criteria
were: (i) pain resulting from known specific pathology (e.g. rheumatoid arthritis or Morbus
Bechterew); (ii) not eligible for multidisciplinary pain treatment because of a somatic disorder, social
problem and/or psychiatric disorder (e.g. major depression), or because the patient was currently
involved in a legal procedure of conflicting interest, was currently receiving pain treatment
elsewhere, was not motivated for behavioural change as judged by the rehabilitation physician
and/or psychologist; (iii) insufficient control of the Dutch language to complete questionnaires; and
(iv) refusal to provide informed consent.
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A consecutive series of patients was included in the study. Recruitment took 14 months. The baseline
measurements were integrated into the existing intake at our centre. Participants were contacted by
telephone to inform them that the follow-up measurements were sent. Patients were asked to
return the measurements by post within two weeks. After two weeks patients were phoned by the
researcher of the study and a reminder was send if the questionnaires were not sent back on time to
collect the data.
Intervention. All participants participated in the multidisciplinary treatment program. The main goal
of the multidisciplinary treatment program was to teach patients to cope with pain and to reduce the
interference of pain in their daily lives. The program included education about neuro-physiology and
medication management, cognitive behavior therapy (CBT), the acquisition of pain management
skills (e.g. goal setting, structuring of daily activities, pacing strategies, and ergonomics), physical
training (e.g. exercise), relaxation training, and assertiveness training. The components of the
multidisciplinary treatment were in line with the core elements of multidisciplinary treatment in
CWP28, 29. Patients were asked to make a personalized plan taking into account their individual needs
and requirements. Treatment was tailored to the patients’ personal goals and was performed in
groups and on an individual basis. A treatment protocol formed the basis of the content of the
intervention. The content of the group and individual treatment was generally comparable. However,
the intensity of the components and length of the treatment was tailored to the patients’ needs.
Group treatment consisted of seven consecutive weeks of treatment, seven hours a week and was
divided into two sessions a week of multidisciplinary treatment. Individual treatment was offered
during a period of four to six months with a variable frequency per patient. There was an opportunity
for two post-treatment appointments to evaluate the personal goals. The multidisciplinary team
involved rehabilitation physicians, physiotherapists, occupational therapists, psychologists, and social
workers. The multidisciplinary team discussed the treatment progress of patients during regular
team meetings.
Outcome measure. Fatigue was assessed with the subscale of the Fibromyalgia Impact
Questionnaire (FIQ) (visual analog scale 100 mm). The FIQ has been widely used with diverse chronic
pain samples, and has good psychometric properties30.
Clinical factors. Pain was assessed with the Numerical Rating Scale Pain (NRS) (range 0 to 10). The
endpoints of the scale are no pain and worst possible pain. A higher score indicates a higher level of
fatigue. Adequate psychometric properties have been documented31.
Interference of pain in daily living was assessed with the subscale ‘interference of pain in daily living’
of the Multidimensional Pain Inventory32. The MPI consists of 13 empirically derived scales that
measure different pain-related aspects. The subscale interference assesses patients perceptions
about how pain interferes with their daily lives. A higher score means more interference of pain in
daily life. The MPI has been widely used in diverse chronic pain samples and has good psychometric
properties32.
Depression was assessed with the Beck Depression Inventory II (BDI-II). The BDI-II is a self-reported
measure that assesses cognitive, affective, and somatic symptoms of depression33,34. The 21
questions are rated from 0 to 3 in terms of intensity. A higher score on the BDI-II (range 0-63)
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indicates more depressive symptoms. The BDI-II has been shown to have adequate psychometric
properties35.
Cognitive factors. The cognitive variables described below are arranged according to the three
cognitive domains found in our previous study36, i.e. negative emotional cognitions, active cognitive
coping, and control and chronicity beliefs. All cognitions within these domains concern pain related
cognitions, with the exception of general self-efficacy beliefs.
Negative emotional cognitions. Negative emotional cognitions were assessed with three
questionnaires. Three subscales of the Revised Illness Perceptions Questionnaire (IPQ-R) were used
to assess the illness beliefs; 1) consequences - expected effects and outcome of the illness; 2)
coherence - patient’s logical and complete understanding of the illness; and 3) emotional
representations - negative emotional reactions like anger and fear related to the illness. Items in
these scales are rated on a 5-point Likert scale ranging from “strongly disagree” to “strongly agree”.
High scores indicate 1) more consequences (range 6-30), 2) lower coherence (range 5-25), 3) more
emotional reactions (range 6-30). The validity and reliability of the IPQ-R have been documented37-39.
The Dutch General Self-efficacy Scale (DGSS) was used to measure general self-efficacy beliefs.
General self-efficacy is defined as a broad and stable sense of personal competence to deal
effectively with a variety of stressful situations40. The DGSS consists of 10 items, which are answered
on a four point scale, ranging from “not at all true” to “exactly true”, with a higher score (range 10 to
40) indicating a higher self-efficacy. The psychometric properties of the DGSS have been
documented41, 42.
The Dutch adaptation of the Coping Strategy Questionnaire (CSQ) was used to assess the cognitive
coping style catastrophizing - having negative thoughts and ideas about the impact of pain. The
subscale catastrophizing consists of 6 items and per item the subject indicated to what extent this
particular coping strategy was utilized. A higher score indicate that the subject uses the coping style
more often. The validity and reliability of the CSQ have been documented43.
Active cognitive coping. Four subscales of the Dutch CSQ, described above, were used to assess the
active cognitive coping styles denial of pain sensations - denying that the sensations are painful and
that they influence daily activities, positive self statements - telling yourself that you can handle the
pain, regardless of its severity, reinterpreting pain sensations - visualizing something which is not
compatible with the true pain experience, and diverting attention away from pain sensations thinking of something to distract your attention away from the pain. Each subscale consists of 6
items and per item the subject indicated to what extent this particular coping strategy was utilized. A
higher score indicates that the subject uses a particular coping style more often. For the description
of the scale see above.
Control and chronicity beliefs. Control and chronicity beliefs were assessed with the use of two
questionnaires. The IPQ-R, described above, was used to measure the illness beliefs: timeline chronic timeline expectancies of the illness, timeline cyclical - expectancies on the variability of the
illness, personal control - extent to which patients believe they can control the illness, and treatment
control - belief in treatment and recommended advice. Higher scores on personal control (range 6 to
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30) and treatment control (range 5 to 25) demonstrate positive beliefs about the controllability of
the illness. High scores on timeline (range 6 to 30) and timeline cyclical (range 4 to 20) demonstrate
strongly held beliefs about the chronicity of the illness, and the cyclical nature of the illness.
The Dutch CSQ, described above, was used to assess the cognitive coping style perceived control over
pain- controllability of the pain. A higher score indicate that the subject used the coping style more
often.
Statistical analyses. Descriptive statistics were used to tabulate the main baseline characteristics of
the study population and mean scores of the dependent and independent variables at baseline (T0),
6 months (T1) and 18 months of follow up (T2). Because of the longitudinal design of the study with
repeated measurements over time the data was analyzed using generalized estimating equations
(GEE) statistics. GEE is a longitudinal regression technique which enables to correct for dependency
of (repeated) observations within individuals over time by choosing a “working” correlation
structure44. Fatigue was the dependent variable; the independent variables included clinical factors
(i.e. pain, interference of pain and depression) and cognitive factors (i.e. negative emotional
cognitions, active cognitive coping, control and chronicity beliefs). First, the development over time
in clinical and cognitive factors and in fatigue (between T0-T1, T1-T2 and T0-T2) were modeled, using
an exchangeable correlation matrix44. Second, to evaluate the cross-sectional associations between
clinical and cognitive factors and fatigue at baseline (T0), 6 months (T2) and 12 months (T2) of follow
up, we added these cognitive factors to the model including their interaction with the time dummies.
Uni- and multivariable analyses were performed. In the univariable analyses the separate variables
within a clinical or cognitive domain were analysed. In the multivariable analyses the variables were
analysed per group (i.e. clinical variables, negative emotional cognitions, active cognitive coping and
control and chronicity beliefs). Third, to evaluate whether improvement in clinical and cognitive
factors were related to an improvement in fatigue, changes in clinical and cognitive factors from
baseline (T0) to T1 and from T1 to T2 were related to changes in fatigue during the same time
intervals (model of change, see Figure 1). The change scores were calculated for the independent
variables and dependent variables by subtracting the T0 scores from the T1 scores, and the T1 scores
from the T2 scores. To investigate the model of changes an independent correlation matrix was
deemed most appropriate44. All analyses were adjusted for age and gender. All analysis were carried
out in SPSS 18.0 (SPSS Inc., Chicago, IL, USA) and an alpha of 0.05 was used in all statistical tests.

Fatigue

Baseline (T0)

6 months (T1)

18 months (T2)

Clinical and
cognitive factors

Baseline (T0)

6 months (T1)

18 months (T2)

Figure 1. Model of change
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Results
Study population. Information about the patient flow throughout the study is presented in Figure 2.
Of 361 patients screened by the rehabilitation physician, 165 patients fulfilled the inclusion criteria
for this study. Of these patients, 138 consented to participate in the study. Of these 138 participants,
133 participants provided data at T0; 120 participants provided data at T1; and 114 participants
provided data at T2. The patient characteristics are shown in Table 1. Subjects were predominantly
women, middle aged, and of Dutch ethnicity. In addition, patients scored high on both fatigue
(median 8.29 (IQR) 7.25-10.00) and pain intensity (mean 6.08 (SD) 2.08) and had moderate symptom
scores for depression.

Participants screened for their
eligibility for the study n= 361

Participants that fulfilled the
inclusion criteria for the study n=165

Participants that consented to
participate in the study n=138

Dyslexia (n=1), not willing to
complete the necessary paperwork
(n=2), too busy (n=1), no specific
reason (n=23)
Withdrawal from treatment (n=3), no
specific reason (n=2)

Participants providing data at
baseline (T0) n=133
No further consent to participate
(n=3), no specific reason (n=10)
Participants providing data at 6
months (T1) n=120

Participants providing data at 18
months (T2) n=114

Figure 2. Flowchart
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Change in fatigue, and clinical and cognitive factors. The mean changes in fatigue, clinical and
cognitive factors are presented in Table 1. Over the 18 month (T0-T2) study period, a significant
improvement in fatigue was found. With respect to the clinical factors, significant improvements
were found in “interference of pain” between T0-T1 and T0-T2, and for “depression” over all time
periods (T0-T1, T1-T2 and T0-T2). In addition, significant improvements were found for the cognitive
factors “negative emotional cognitions” (i.e. emotional representation, coherence, general selfefficacy and catastrophizing) and “control and chronicity beliefs” (i.e. perceived control, personal
control, treatment control, timeline, timeline cyclical), in particular between T0-T1 and T0-T2.

Table 1. Patients characteristics and changes in fatigue, clinical and cognitive factors
T0
(n= 120)

T1
(n=120)

T2
(n=114)

P value P value P value
T0-T1 T1-T2 T0-T2

Patient characteristics
Female (%)
95.0
Age, mean (SD)
45.04 (10.30)
Partnership, Yes (%)
50.8
Ethnicity (%)
Native
70.8
Western non native
12.5
Non western non native
16.7
Education (%)
Primary
17.6
49.6
Secondary
High
32.8
Outcome
Fatigue (FIQ), median (IQR)
8.29 (7.25:10.00) 7.75 (7.00:9.00)
7.66 (7.00:9.00) .13
.45
≤.001
Clinical factors
Pain (NRS), mean (SD)
6.08 (2.08)
6.08 (1.89)
5.81 (2.33)
.96
.21
.20
Interference (MPI), mean (SD)
4.07 (1.06)
3.87 (1.13)
3.79 (1.29)
.01
.10
.002
Depression (BDI-II), mean (SD)
20.79 (8.86)
17.61 (9.53)
16.62 (9.97)
≤ .001 .05
≤ .001
Cognitive factors
Negative emotional cognitions
Consequence (IPQ), mean (SD)
20.93 (4.36)
20.95 (4.28)
20.59 (4.56)
.96
.10
.16
Emotional representation (IPQ), mean (SD) 19.15 (4.66)
18.02 (4.72)
17.62 (5.33)
.01
.23
≤.001
Coherence (IPQ), mean (SD)
14.99 (4.81)
13.63 (4.42)
13.50 (4.76)
≤.001 .54
≤ .001
General self-efficacy (DGSS), mean (SD)
2.93 (.61)
2.99 (.63)
3.03 (.58)
0.19
.15
.01
Catastrophizing (CSQ), mean (SD)
23.85 (11.04)
19.80 (12.12)
18.25 (12.19)
≤ .001 .10
≤ .001
Active cognitive coping
Reinterpreting pain (CSQ), median (IQR) 10.00 (5.00; 20.00) 12.00 (6.00: 19.00) 9.50 (4.00: 19.30) .52
.58
.92
Positive self-statements (CSQ), mean (SD) 36.11 (11.44)
35.06 (11.41)
34.76 (12.01)
.27
.92
.23
Denial of pain (CSQ), mean (SD)
28.64 (13.17)
27.50 (11.91)
26.76 (12.84)
.36
.53
.14
Diverting attention (CSQ), mean (SD)
21.16 (12.45)
20.10 (11.42)
19.29 (12.10)
.27
.61
.13
Control and chronicity beliefs
Perceived control (CSQ), mean (SD)
8.20 (4.53)
9.37 (4.63)
8.73 (4.75)
.01
.23
.27
Personal control (IPQ), mean (SD)
18.56 (4.31)
19.19 (4.69)
18.43 (4.69)
.10
.05
.76
Treatment control (IPQ), mean (SD)
16.17 (2.93)
14.63 (3.41)
13.97 (3.83)
≤ .001 .05
≤ .001
Timeline (IPQ), median (IQR)
23.00 (12; 30.00) 24.00 (12.00; 30.00) 25.00 (9.00; 30.00) .002
.99
.01
Timeline cyclical (IPQ), mean (SD)
15.29 (3.21)
14.92 (3.33)
14.70 (3.76)
.11
.42
.04
T0= baseline, T1= follow up at 6 months, T2= follow up at 18 months. Values are means and SD= standard deviation, medians
and IQR= interquartile range, or percentages. P values are analysed with GEE statistics, to correct for dependency of
repeated measurements. Bold formatted numbers are P values ≤ 0.05. BDI-II= Beck Depression Inventory, CSQ= Coping Scale
Questionnaire, DGSS= Dutch General Self efficacy Scale, FIQ= Fibromyalgia Impact Questionnaire, IPQ= Illness Perception
Questionnaire, MPI= Multidimensional Pain Inventory, NRS= Numerical Rating Scale.
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Associations of fatigue with clinical and cognitive factors. At baseline, the univariable analyses
showed a limited number of significant associations between clinical and cognitive factors and
fatigue (Table 2). At 6 (T1) and 18 (T2) months of follow up, worse scores on all three clinical factors
(i.e. pain, interference of pain and depression) were significantly related to a higher level of fatigue
(Table 2). In addition, negative emotional cognitions (i.e. consequences, emotional representations,
illness coherence, general self-efficacy, catastrophizing) and negative control and chronicity beliefs
(i.e. perceived pain control, personal control, treatment control, timeline and timeline cyclical) were
also significantly associated with a higher level of fatigue at 6 (T1) or 18 months (T2) in univariable
analyses (Table 2).

Table 2. Univariable associations of fatigue with clinical and cognitive factors at every time point
Fatigue
T0
β (95% CI) P value

T1
β (95% CI) P value

T2
β (95% CI) P value

Clinical factors
More pain (NRS)
.17 (.05 to .30) .01
.32 (.18 to .47) < .001
.23 (.03 to .43) .02
More interference of pain (MPI)
.31 (.02 to .61) .03
.71 (.45 to .96) < .001 .67 (.43 to .91) < .001
More depression (BDI)
.02 (-.01 to .05) .23
.08 (.06 to .11) < .001 .08 (.05 to .10) < .001
Negative emotional cognitions
More consequences (IPQ)
.06 (.003 to .12) .04
.15 (.08 to .21) < .001 .15 (.08 to .22) < .001
More emotional representations (IPQ)
.02 (-.03 to .08) .44
.04 (-.02 to .09) .24
.11 (.05 to .16) < .001
Less illness coherence (IPQ)
.05 (-.01 to .10) .10
.06 (-.01 to .13) .09
.10 (.04 to .16) .001
Low self-efficacy (DGSS)
.04 (-.42 to .51) .85
.55 (.12 to .99) .01
.75 (.26 to 1.2) .003
More catastrophizing (CSQ)
-.003 (-.03 to .02) .78
.03 (.01 to .06) .002
.04 (.02 to .07) .001
Active cognitive coping
Less reinterpretation of pain (CSQ)
.01 (-.01 to.03) .27
.02 (-.01 to.05) .25
-.01 (-.03 to .03) .75
Less positive self-statements (CSQ)
.001 (-.02 to .02) .93
.01 (-.02 to .03) .46
-.02 (-.04 to .01) .19
More denial of pain (CSQ)
-.01 (-.03 to .01) .42
-.002 (-.03 to .02) .87
.01 (-.01 to .04) .25
Less diverting attention (SCQ)
.02 (-.004 to .03) .12
-.02 (-.04 to .01) .22
-.01 (-.04 to .01) .26
Control and chronicity beliefs
Less perceived pain control (CSQ)
.01 (-.05 to .08 ) .64
.01 (-.06 to .08 ) .82
.08 (.01 to.14) .02
Less personal control (IPQ)
.06 (-.01 to.12) .08
.10 (.05 to .16) < .001
.12 (.06 to .19) < .001
Less treatment control (IPQ)
.06 (-.02 to .14 ) .11
.10 (.03 to .16) .004
.07 (-.01 to .15) .08
Stronger timeline (IPQ)
.02 (-.05 to .10) .54
.10 (.02 to .18) .01
.11 (.03 to .18) .01
Stronger timeline cyclical (IPQ)
-.06 (-.13 to .01) .09
-.09 (-.17 to -.01) .02
-.03 (-.11 to .05) .40
β; regression coefficient adjusted for age and gender, 95% CI of β, Negative β indicates: associations of clinical and
cognitive factors with a lower level of fatigue. Positive β indicates: associations of clinical and cognitive factors with a
higher level of fatigue. Bold formatted numbers are P values ≤ 0.05. BDI-II= Beck Depression Inventory CSQ= Coping Scale
Questionnaire, DGSS= Dutch General Self efficacy Scale, FIQ= Fibromyalgia Impact Questionnaire, IPQ= Illness Perception
Questionnaire, MPI= Multidimensional Pain Inventory, NRS= Numerical Rating Scale.
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In the multivariable analyses the associations between clinical factors and fatigue predominantly
remained statistically significant, whereas only some associations between the cognitive factors and
fatigue remained statistically significant (Table 3).
Table 3. Multivariable associations of fatigue with clinical and cognitive factors for every time
point separately
Fatigue
T0
β (95% CI) P value

T1
β (95% CI) P value

T2
β (95% CI) P value

Clinical factors
More pain (NRS)
.19 (.04 to .34) .01
. 19 (.03 to .36 ) .02
.07 (-.11 to .24) .47
More interference of pain (MPI)
.19 (-.14 to .52) .26
.30 (-.06 to .66) .10
.51 (.17 to .84) .003
More depression (BDI)
-.003 (-.03 to .03) .85
.06 (.02 to .09) < .001
.04 (.001 to .07) .05
Negative emotional cognitions
More consequences (IPQ)
.06 (-.01 to .13) .09
.14 (.07 to .20) <.000
.10 (.03 to .18) .01
More emotional representations (IPQ)
-.004 (-.10 to .09) .93
-.06 (-.12 to .01) .07
.04 (-.04 to .11) .36
Less illness coherence (IPQ)
.05 (-.02 to .12) .15
.02 (-.05 to .08) .57
.03 (-.04 to .09) .40
Low self-efficacy (DGSS)
-.07 (-.57 to .43) .77
.26 (-.18 to .69) .25
.10 (-.39 to .59) .70
More catastrophizing (CSQ)
-.01 (-.04 to .01) .32
.02 (-.003 to .05) .09
.01 (-.02 to .04) .56
Active cognitive coping
Less reinterpretation of pain (CSQ)
-.001 (-.03 to.03) 1.00 .04 (.004 to .08) .03
.01 (-.03 to .04) .78
Less positive self-statements (CSQ)
-. 01 (-.04 to .01) .32
.02 (-.01 to .05) .13
-.01 (-.04 to .03) .63
More denial of pain (CSQ)
-.01 (-.04 to .02) .56
.01 (-.02 to .04) .60
.01 (-.02 to .04) .71
Less diverting attention (SCQ)
.02 (-.01 to -04) . 16
-.04 (-.07 to -.01) .01
-.01 (-.04 to .02) .57
Control and chronicity beliefs
Less perceived pain control (CSQ)
.01 (-.06 to .07) .85
-.02 (-.09 to.04) .48
.05 (-.01 to .12) .09
Less personal control (IPQ)
.05 (-.02 to .11) .19
.07 (-.01 to .15) .08
.07 (.03 to. 12) .001
Less treatment control (IPQ)
.03 (-.05 to .10) .52
.05 (-.03 to .13) .19
.03 (-.05 to .11) .47
Stronger timeline (IPQ)
.02 (-.05 to .09) . 56
.08 (-.01 to .17) .08
.07 (-.01 to .14) .08
Stronger timeline cyclical (IPQ)
-.06 (-.14 to .01) .10
-.10 (-.17 to -.02) .01
-.01 (-.09 to .06) .71
β; regression coefficient adjusted for age and gender, 95% CI of β. Negative β indicates: associations of clinical and
cognitive factors with a lower level of fatigue. Positive β indicates: associations of clinical and cognitive factors with a
higher level of fatigue. Bold formatted numbers are P values ≤ 0.05. BDI-II= Beck Depression Inventory CSQ= Coping
Scale Questionnaire, DGSS= Dutch General Self efficacy Scale, FIQ= Fibromyalgia Impact Questionnaire, IPQ= Illness
Perception Questionnaire, MPI= Multidimensional Pain Inventory, NRS= Numerical Rating Scale.
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Associations of changes in fatigue with changes in clinical and cognitive factors. No associations
were found between improvement in pain and interference of pain, and improvement of fatigue
between T0-T1 and T1-T2 in univariable analyses. Improvement in depression between T0-T1 and T1T2 was significantly associated with improvement in fatigue over the same time intervals (Table 4).
Also in multivariable analysis improvement in depression between T0-T1 was significantly associated
with improvement in fatigue between T0-T1 (Table 5). Hardly any of the changes in cognitive factors
were significantly associated with change in fatigue. Only less belief in consequences and less use of
the coping style ‘diverting attention’ over T0-T1 were associated with improvement in fatigue (Table
5). In multivariable analyses both relationships remained statistically significant.

Table 4. Univariable associations of changes in fatigue with changes in
clinical and cognitive factors
Fatigue (FIQ)
T0-T1
β (95% CI) P value

Fatigue (FIQ)
T1-T2
β (95% CI) P value

Clinical factors
More pain (NRS)
-.01 (-.17 to .15) .91
.13 (-.05 to .30) .16
More interference of pain (MPI)
.32 (-.12 to .76) .15
.52 (-.04 to 1.08) .07
More depression (BDI)
.05 (.01 to .10) .02
.05 (-.001 to .10) .05
Cognitive factors
Negative emotional cognitions
More consequences (IPQ)
.05 (-.05 to.14) .33
.13 (.04 to .22) .003
More emotional representations (IPQ)
.02 (-.07 to .10) .70
-.03 (-.13 to .06) .53
Less illness coherence (IPQ)
.03 (-.05 to .10) .51
.02 (-.06 to .10) .68
Low self-efficacy (DGSS)
.14 (-.60 to .88) .70
.14 (-.60 to .88) .71
More catastrophizing (CSQ)
.03 (-.00 to .06) .06
.01 (-.03 to .04) .63
Active cognitive coping
Less reinterpretation of pain (CSQ)
.00 (-.03 to. 02) .98
.01 (-.03 to.05) .59
Less positive self-statements (CSQ)
.00 (-.03 to .03) .91
.01 (-.04 to.03) .61
More denial of pain (CSQ)
.01 (-.02 to .04) .53
.00 (-.03 to .03) .96
Less diverting attention (SCQ)
-.03 (-.06 to.00) .03
.01 (-.03 to.06) .54
Control and chronicity beliefs
Less perceived pain control (CSQ)
-.04 (-.10 to.03) .26
.03 (-.04 to.10) .44
Less personal control (IPQ)
.01 (-.08 to.10) .79
.01 (-.06 to.08) .81
Less treatment control (IPQ)
.05 (-.05 to.14) .30
.00 (-.10 to.10) 1.0
Stronger timeline (IPQ)
.06 (-.03 to.16) .19
.07 (-.01 to.16) .10
Stronger timeline cyclical (IPQ)
-.10 (-.24 to.04) .16
-.05 (-.15 to .03) .24
β; regression coefficient adjusted for age and gender, 95% CI of β, Negative β indicates:
associations of clinical and cognitive factors with an decrease in fatigue. Positive β
indicates: associations of clinical and cognitive factors with an increase in fatigue. Bold
formatted numbers are P values ≤ 0.05. BDI-II = Beck Depression Inventory CSQ= Coping
Scale Questionnaire, DGSS= Dutch General Self-efficacy Scale, FIQ= Fibromyalgia Impact
Questionnaire, IPQ= Illness Perception Questionnaire, MPI= Multidimensional Pain Inventory, NRS= Numerical Rating Scale.
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Table 5. Multivariable associations of changes in fatigue with changes in
clinical and cognitive factors
Fatigue (FIQ)
T0-T1
β (95% CI) P value

Fatigue (FIQ)
T1-T2
β (95% CI) P value

Clinical factors
More pain (NRS)
-.06 (-.20 to .09) .43
.05 (-.13 to .23) .58
More interference of pain (MPI)
.15 (-.27 to .57) .47
.52 (-.07 to 1.11) .09
More depression (BDI)
.05 (.01 to .09) .02
.03 (-.02 to .08) .26
Cognitive factors
Negative emotional cognitions
More consequences (IPQ)
.04 (-.04 to .13) .35
.14 (.05 to .23) .002
More emotional representations (IPQ)
-.004 (-.08 to .07) .91
-.05 (-.15 to .04) .27
Less illness coherence (IPQ)
.02 (-.06 to .09) .68
.01 (-.08 to .09) .85
Low self-efficacy (DGSS)
.03 (-.61 to.67) .94
.26 (-.57 to1.10) .54
More catastrophizing (CSQ)
.03 (-.001 to .06) .06
-.001 (-.04 to .04) .97
Active cognitive coping
Less reinterpretation of pain (CSQ)
.02 (-.01to.05) .27
.01 (-.03 to.06) .64
Less positive self-statements (CSQ)
.01 (-.02 to.05) .47
-.02 (-.05 to.02) .43
More denial of pain (CSQ)
.01 (-.03 to .05) .59
-.002 (-.04 to .03) .91
Less diverting attention (SCQ)
-.04 (-.07 to -.004) .03
.01 (-.04 to .06) .63
Control and chronicity beliefs
Less perceived pain control (CSQ)
-.03 (-.10 to.03) .29
.03 (-04 to.10) .38
Less personal control (IPQ)
-.01 (-.10 to.08) .80
-.003 (-.08 to.07) .93
Less treatment control (IPQ)
.06 (-.03 to.15) .23
-.01 (-.11to.10) .92
Stronger timeline (IPQ)
.06 (-.03 to .16) .19
.07 (-.03 to .16) .16
Stronger timeline cyclical (IPQ)
.05 (-.11 to .20) .55
-.06 (-.15 to .03) .18
β; regression coefficient adjusted for age and gender, 95% CI of β, Negative β indicates:
associations of clinical and cognitive factors with an decrease in fatigue. Positive β
indicates: associations of clinical and cognitive factors with an increase in fatigue. Bold
formatted numbers are P values ≤ 0.05. BDI-II= Beck Depression Inventory CSQ= Coping
Scale Questionnaire, DGSS= Dutch General Self efficacy Scale, FIQ= Fibromyalgia Impact
Questionnaire, IPQ= Illness Perception Questionnaire, MPI= Multidimensional Pain Inventory, NRS= Numerical Rating Scale.

Discussion
This study explored factors associated with (change in) fatigue in patients with CWP participating in a
multidisciplinary pain program. Little is known about factors associated with (change in) fatigue in
the multidisciplinary pain rehabilitation in CWP. A high level of fatigue was found in our patients: the
level of fatigue was even higher than the level of pain. Such findings are frequently reported in
literature2,45. The high level of fatigue underlines the fact that fatigue is a serious health problem in
patients with CWP.
Chronic widespread pain patients with worse clinical health status (i.e. higher levels of pain,
interference of pain with daily living and depression) experienced a higher level of fatigue. The
results of the multivariable analyses show that these clinical factors are independently associated
with the level of fatigue. These results support the fact that fatigue is a multidimensional
phenomenon, that is associated with pain, physical functioning and psychological distress in patients
with chronic pain1, 46.
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To our knowledge this is the first study which extensively explores the relationships between painrelated cognitions and fatigue in CWP. Pain-related dysfunctional cognitions, like negative emotional
cognitions and negative control chronicity beliefs, were related to a higher level of fatigue. The
results of the multivariable analysis revealed that only a limited number of cognitions were
independently associated with fatigue in CWP, which demonstrates the coherence between
cognitions within a cognitive domain. Cognitive behavioral models in CWP address pain related
cognitions and beliefs (e.g. cognitive coping and illness and self-efficacy beliefs) as components of
the experience of the severity and persistence of pain47-49. Our results in CWP now show that
dysfunctional cognitions related to pain are, to a certain extent, related to the level of fatigue as well.
The above described associations were predominately found after 6 months and 18 months of follow
up. At baseline, only a limited number of associations between clinical and cognitive factors, and
fatigue were found. This might be explained by a ceiling effect of the fatigue variable at baseline (i.e.
a large proportion of CWP patients reported to have a severe fatigue at baseline), making it
impossible to find all associations between clinical and cognitive factors and fatigue at this time
point.
A small, but statistically significant improvement in fatigue level was found after multidisciplinary
treatment. Improvement in depression was associated with improvement of fatigue. The present
results suggest that an improvement in depression might be a mechanism of change of an
improvement in fatigue in CWP patients. Fatigue and depression frequently co-occur20,50. Our
findings are compatible with previous findings that co-morbid mood disorders in FM have a negative
impact on the severity and course of FM19.
In contrast to both our expectations and the conclusions in the review of Fisbain et al.8, we did not
find a relationship between change in pain and change in fatigue. The cause for our inconsistent
finding is unclear and can not be readily explained. Although the variance of the changes in the
variables fatigue and pain is rather small, it should allow to demonstrate an association between
these variables. Clearly more work will be needed to clarify this point.
The present results suggest that changes in pain related cognitions typically addressed in the
multidisciplinary treatment of CWP are not related to an improvement in fatigue. Only two
associations were found between changes in pain related cognitions and change in fatigue. Taking
into account the multiple testing these associations might be chance findings (type 1 error). In
chronic fatigue syndrome (CSF), a similar pattern has been found for fatigue related cognitions in
relation to pain. Improvement in fatigue related cognitions in CSF has been shown to be effective for
improving fatigue, but not for improving the level of pain in CSF 51. This finding as well as our own
finding, suggest that cognitive mechanisms of change in fatigue may be specific for fatigue.
Some limitations can be noted. Firstly, the study design does not allow to draw conclusions regarding
the directionality of the relationships under study. It is possible that improvement of depression
occurred because of reductions in fatigue, rather than the other way around, as hypothesized in the
present study. Secondly, evaluating mechanisms of change in uncontrolled studies does not enable
to distinguish between mechanisms of change of natural course of a disorder, and mechanisms of
change of treatment. Randomized controlled trials with a non-treated control group are needed to
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distinguish between mechanisms of the natural course of fatigue and mechanisms of successful
treatment of fatigue in CWP. Thirdly, data of the presence of comorbidity was not available in our
cohort. The level of fatigue might be influenced by the presence of co-morbidities in our group of
patients. Fourthly, measurement error may have led to an underestimation of true relationships.
Fifthly, the multiple testing may have caused us to find some false positive associations. Finally, we
used a one-dimensional measurement of fatigue. More detailed information can be obtained from a
multi-dimensional measurement of fatigue, which may also be more sensitive to changes in fatigue,
allowing to find more individual variation in fatigue.
A better understanding of associations of fatigue in patients with CWP, participating in a
multidisciplinary treatment, can help to more efficiently direct multidisciplinary treatment of CWP
patients to improve this outcome. The findings of the present study suggest that reducing the level of
depressive symptoms is useful in treating fatigue associated with CWP. Additional interventions
focusing on reducing fatigue (i.e. altering specific fatigue related cognitions, attention for day
structure and gradually increasing the level of physical activity (as is done for CSF52)) may further
improve the level of fatigue in CWP. In addition, because sleep disturbances53-55 and reduced sleep
quality55,56 are a common problem in chronic pain patients, specific attention to improvement of
sleep (i.e. improvement of, cognitions about sleep and sleep hygiene 57) might be worthwhile. Clearly,
further research is needed to optimize the treatment of fatigue in patients with CWP.
In conclusion, the results show that in patients with CWP, worse clinical health status and
dysfunctional cognitions are associated with a higher level of fatigue. Our results suggest that
improvement in depression might be a mechanism of improvement in fatigue. Furthermore,
improvement in fatigue seems to be independent of improvement in cognitive factors. Targeting
fatigue in multidisciplinary pain treatment may need specific strategies.

Acknowledgements
The authors would like to thank dr. D.G. de Rooij for advice and critical reading of the manuscript.

117

Fatigue in patients with CWP participarting in multidisciplinary treatment

References
1.

Hawley D, Wolfe F. Fatigue and musculoskeletal pain. Phys Med Rehab Clin North Am 1997;
8: 101-109.

2.

Wolfe F, Hawley D, Wilson K. The prevalence and meaning of fatigue in rheumatic disease. J
Rheumatol 1996; 23: 1407-1417.

3.

Wolfe F, Smythe HA, Yunus MB, Bennett RM, Bombardier C, Goldenberg DL et al. The
American College of Rheumatology 1990 Criteria for the Classification of Fibromyalgia.
Report of the Multicenter Criteria Committee. Arthritis Rheum 1990; 33 (2): 160-172.

4.

Bennett RM, Russell J, Cappelleri JC, Bushmakin AG, Zlateva G, Sadosky A. Identification of
symptom and functional domains that fibromyalgia patients would like to see improved: a
cluster analysis. BMC Musculoskelet Disord 2010; 28; 11: 134.

5.

Dworkin RH, Turk DC, Farrar JT, Haythornthwaite JA, Jensen MP, Katz NP et al. Core outcome
measures for chronic pain clinical trials: IMMPACT recommendations. Pain 2005; 113 (1-2): 919.

6.

Priori R, Iannuccelli C, Alessandri C, Modesti M, Antonazzo B, Di Lollo AC et al. Fatigue in
Sjogren's syndrome: relationship with fibromyalgia, clinical and biologic features. Clin Exp
Rheu 2010; 28 (6): 82-86.

7.

Wolfe F, Michaud K. Severe rheumatoid arthritis (RA), worse outcomes, comorbid illness, and
sociodemographic disadvantage characterize RA patients with fibromyalgia. J Rheumatol
2004; 31 (4): 695-700.

8.

Fishbain DA, Cole B, Cutler RB, Lewis J, Rosomoff HL, Rosomoff RS. Is pain fatiguing? A
structured evidence-based review. Pain Med 2003; 4 (1): 51-62.

9.

Croft P, Schollum J, Silman A. Population study of tender point counts and pain as evidence of
fibromyalgia. BMJ 1994; 17 (309): 696-699.

10.

Bellamy N, Sothern RB, Campbell J. Aspects of diurnal rhythmicity in pain, stiffness, and
fatigue in patients with fibromyalgia. J Rheumatol 2004; 13 (2): 379-389.

11.

Rutledge DN, Jones K, Jones CJ. Predicting high physical function in people with fibromyalgia.
J Nurs Scholarsh 2007; 39 (4): 319-324.

12.

Kurtze N, Svebak S. Fatigue and patterns of pain in fibromyalgia: correlations with anxiety,
depression and co-morbidity in a female county sample. Br J Med Psychol 2001; 74 (4): 523537.

13.

Nicassio PM, Moxham EG, Schuman CE, Gevirtz RN. The contribution of pain, reported sleep
quality, and depressive symptoms to fatigue in fibromyalgia. Pain 2002; 100 (3): 271-279.

118

Chapter 6
14.

Moldofsky H, Scarisbrick P, England R, Smythe H. Musculosketal symptoms and non-REM
sleep disturbance in patients with "fibrositis syndrome" and healthy subjects. Psychosom
Med 1975; 37 (4): 341-351.

15.

Landis CA, Frey CA, Lentz MJ. Self-reported sleep quality and fatigue correlates with
actigraphy in midlife women with fibromyalgia. Nurs Res 2003; 52 (3): 140-147.

16.

Parrish BP, Zautra AJ, Davis MC. The role of positive and negative interpersonal events on
daily fatigue in women with fibromyalgia, rheumatoid arthritis, and osteoarthritis. Health
Psychol 2008; 27 (6): 694-702.

17.

Turk DC, Okifuji A. Chronic pain. Chronic Physical Disorders: Behavioral Medicine's
Perspective. In: Christensen AJ AM, editor. The Blackwell Series in Health Psychology &
Behavioral Medicine. Malden, MA, Blackwell Publishers; 2002: 165-190.

18.

Lukkahatai N, Saligan LN, Lukkahatai N, Saligan LN. Association of catastrophizing and fatigue:
a systematic review. J Psychosom Res 2013; 74 (2): 100-109.

19.

Addington AM, Gallo JJ, Ford DE, Eaton WW. Epidemiology of unexplained fatigue and major
depression in the community: the Baltimore ECA follow-up, 1981-1994. Psychol Med 2001;
31(6): 1037-44.

20.

White KP, Nielson WR, Harth M, Ostbye T, Speechley M. Chronic widespread musculoskeletal
pain with or without fibromyalgia: psychological distress in a representative community adult
sample. J Rheumatol 2002; 29 (3): 588-594.

21.

Zautra AJ, Fasman R, Parish BP, Davis MC. Daily fatigue in women with osteoarthritis,
rheumatoid arthritis, and fibromyalgia. Pain 2007; 128 (1-2): 128-135.

22.

de Rooij A, van der Leeden M, Roorda LD, Steultjens MPM, Dekker J. Predictors of outcome
of multidisciplinary treatment in chronic widespread pain: an observational study. BMC
Musculoskeletal Disorders 2013; 14: 133.

23.

de Rooij A, de Boer MR, van der Leeden M, Roorda LD, Steultjens MPM, Dekker J. Cognitive
mechanisms of change in multidisciplinary treatment of patients with chronic widespread
pain: a prospective cohort study. J Rehabil Med. 2014; 46 (2): 173-80.

24.

Hauser W, Bernardy K, Arnold B, Offenbacher M, Schiltenwolf M. Efficacy of multicomponent
treatment in fibromyalgia syndrome: a meta-analysis of randomized controlled clinical trials.
Arthritis Rheum 2009; 61 (2): 216-224.

25.

Fishbain DA, Lewis J, Cole B, Cutler B, Smets E, Rosomoff H et al. Multidisciplinary pain facility
treatment outcome for pain-associated fatigue. Pain Med 2005; 6 (4): 299-304.

26.

Pearson ES, Hartley HO. Biometrika tables for statisticians. Cambridge: University Press;
1962.

119

Fatigue in patients with CWP participarting in multidisciplinary treatment
27.

Köke A, Brouwers M, Heuts P, Schiphorst Preuper R, Smeets R, Swaan L et al. Consensus
Report Pain Rehabilitation. Maastricht: Pijn Kennis Centrum Maastricht (Pain Knowledge
Centre Maastricht); 2005 (in Dutch).

28.

Scascighini L, Toma V, Dober-Spielmann S, Sprott H. Multidisciplinary treatment for chronic
pain: a systematic review of interventions and outcomes. Rheumatology (Oxford) 2008; 47
(5): 670-678.

29.

Main CJ, Spanswick CC: Pain management. An Interdisciplinary Approach. London: Churchill
and Livingstone; 2000.

30.

Burckhardt CS, Clark SR, Bennett RM. The fibromyalgia impact questionnaire: development
and validation. J Rheumatol 1991; 18 (5): 728-733.

31.

Williamson A, Hoggart B. Pain: a review of three commonly used pain rating scales. J Clin
Nurs 2005; 14 (7): 798-804.

32.

Kerns RD, Turk DC, Rudy TE. The West Haven-Yale Multidimensional Pain Inventory
(WHYMPI). Pain 1985; 23 (4): 345-356.

33.

Beck AT, Steer RA, Brown GK. BDI-II-NL; Users Manual. San Antonio, TX: The Psychological
Corporation; 2002.

34.

Van der Does A.J.W. BDI-II-NL Handleiding. De Nederlandse Versie van de Beck Depression
Inventory. 2nd edition. Lisse, The Netherlands: Swets & Zeitlinger; 2002.

35.

Miles A, McManus C, Feinmann C, Glover L, Harrison S, Pearce S. The factor structure of the
BDI in facial pain and other chronic pain patients: a comparison of two models using
confirmatory factor analysis. Br J Health Psychol 2001; 6 (2): 179-196.

36.

de Rooij A, Steultjens MP, Siemonsma PC, Vollebregt JA, Roorda LD, Beuving W et al. Overlap
of Cognitive Concepts in Chronic Widespread Pain: An Exploratory Study. BMC Musculoskelet
Disord 2011; 12 (1): 218.

37.

Moss-Morris R, Weinman J, Petrie KJ, Horne R, Cameron LD, Buick D. The revised illness
perception questionnaire (IPQ-R). Psychology & Health 2002; 17: 1-16.

38.

van Ittersum MW, van Wilgen CP, Hilberdink WK, Groothoff JW, Van Der Schans CP. Illness
perceptions in patients with fibromyalgia. Patient Educ Couns 2009; 74 (1): 53-60.

39.

Weinman J. The Illness Perception Questionnaire: A new method for assessing the cognitive
representation of illness. Psychology & Health 1996; 11: 431-445.

40.

Schwartzer R. Self efficacy: Thought control of action. Washington, DC: Hemisphere; 1992.

41.

Luszczynska A, Gutierrez-Dona B, Schwarzer R. General self-efficacy in various domains of
human functioning: Evidence from five countries. Int J Psychol 2005; 40: 80-89.

120

Chapter 6
42.

Schwarzer R., Jerusalem M. Generalized Self-Efficacy scale. Measures in health psychology: A
user's portfolio. Causal and control beliefs. Windsor, UK: NFER-NELSON; 1995.

43.

Spinhoven P, ter Kuile MM, Linssen ACG. Manual of the Dutch Coping with Pain
Questionnaire. Lisse, The Netherlands: Swets & Zeitlinger; 1994.

44.

Twisk J.W.R. Applied Longitudinal Data Analysis for Epidemiology: A Practical Guide.
Cambridge: Cambridge University Press; 2003.

45.

van Wilgen CP, Bloten H, Oeseburg B. Results of a multidisciplinary program for patients with
fibromyalgia implemented in the primary care. Disabil Rehabil 2007; 29 (15): 1207-1213.

46.

Staud R. Peripheral and central mechanisms of fatigue in inflammatory and noninflammatory
rheumatic diseases. Curr Rheumatol Rep 2012; 14 (6): 539-548.

47.

Keefe FJ, Rumble ME, Scipio CD, Giordano LA, Perri LCM. Psychological Aspects of Persistent
Pain: Current State of the Science. J Pain 2004; 5 (4): 195-211.

48.

Moss-Morris R, Humphrey K, Johnson MH, Petrie KJ. Patients' perceptions of their pain
condition across a multidisciplinary pain management program: do they change and if so
does it matter? Clin J Pain 2007; 23 (7): 558-564.

59.

Turk DC. Cognitive behavioral approach to the treatment of chronic pain patients. Reg Anesth
and Pain Med 2003; 28 (6): 573–579.

50.

Swain MG. Fatigue in chronic disease. Clinical Science 2000; 99: 1-8.

51.

Knoop H, Stulemeijer M, Prins JB, van der Meer JW, Bleijenberg G. Is cognitive behaviour
therapy for chronic fatigue syndrome also effective for pain symptoms? Behav Res Ther
2007; 45: 2034-2043.

52.

Vercoulen JH, Swanink CM, Galama JM, Fennis JF, Jongen PJ, Hommes OR et al. The
persistence of fatigue in chronic fatigue syndrome and multiple sclerosis: development of a
model. J Psychosom Res 1998; 45 (6): 507-517.

53.

Wolfe J, Ross K, Anderson J: The prevalence and characteristics of fibromyalgia in the general
population. Arthritis Rheum 1995; 38: 19-28.

54.

Schaefer KM: Sleep disturbances linked to fibromyalgia. Holist Nurs Pract 2003; 17: 120-127.

55.

Belt NK, Kronholm E, Kauppi MJ. Sleep problems in fibromyalgia and rheumatoid arthritis
compared with the general population. Clinical and Experimental Rheumatology 2009; 27:
35-41.

56.

Branco J, Atalaia A, Paiva T: Sleep cycles and alpha-delta sleep in fibromyalgia syndrome. J
Rheumatol 1994; 21: 1113-1117.

121

Fatigue in patients with CWP participarting in multidisciplinary treatment
57.

122

Martinez MP, Miro E, Sanchez AI, Diaz-Piedra C Caliz R. Vlaeyen J.W.S, Buela-Casal G. (2013)
Cognitive-behavioral therapy for insomnia and sleep hygiene in fibromyalgia: a randomized
controlled trial. J Behav Med. [Epub ahead of print]. doi: 10.1007/s10865-013-9520-y.

