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Abstract In addition to fatigue, many patients with chronic
fatigue syndrome (CFS) experience chronic musculoskeletal
pain. We aimed at examining the role of catastrophizing,
coping, kinesiophobia, and depression in the chronic pain
complaints and in the daily functioning of CFS patients. A
consecutive sample of 103 CFS patients experiencing
chronic widespread musculoskeletal pain completed a bat-
tery of questionnaires evaluating pain, daily functioning,
and psychological characteristics (depression, kinesiopho-
bia, pain coping, and catastrophizing). Thirty-nine patients
participated in the 6–12-month follow-up, consisting of
questionnaires evaluating pain and pressure pain algometry.
Correlation and linear regression analyses were performed
to identify predictors. The strongest correlations with pain
intensity were found for catastrophizing (r0−.462, p<.001)
and depression (r0−.439, p<.001). The stepwise multiple
regression analysis revealed that catastrophizing was both
the immediate main predictor for pain (20.2%) and the main
predictor on the longer term (20.1%). The degree of depres-
sion was responsible for 10% in the observed variance of the
VAS pain after 6–12 months. No significant correlation with
pain thresholds could be revealed. The strongest correlations
with daily functioning at baseline were found for catastroph-
izing (r0.435, p<.001) and depression (r0.481, p<.001).
Depression was the main predictor for restrictions in daily

functioning (23.1%) at baseline. Pain catastrophizing and
depression were immediate and long-term main predictors
for pain in patients with CFS having chronic widespread
musculoskeletal pain. They were also correlated to daily
functioning, with depression as the main predictor for
restrictions in daily functioning at baseline.

Keywords Activities of daily living . Catastrophizing .

Chronic pain . Coping . Depression . Kinesiophobia

Introduction

Chronic fatigue syndrome (CFS) is known to be a debilitating
and complex disorder, characterized by extreme fatigue [1]. In
addition to debilitating fatigue, the majority of patients with
CFS (54.5% up to 84.4%) report chronic musculoskeletal pain
[2, 3]. This chronic pain accounts for 26.0% up to 33.0% of
their self-reported activity limitations and participation restric-
tions [4]. Despite the clinical relevance of this complaint,
studies regarding chronic pain in CFS are scarce [5]. However,
evidence for the role of kinesiophobia, depression, catastroph-
izing, and inadequate coping strategies in maintaining the
chronic pain complaints has been provided in patients with
fibromyalgia (FM), chronic low back pain, and other disorders
associated with chronic musculoskeletal pain, e.g., [6, 7].

Pain catastrophizing Catastrophizing, which is said to be the
exaggerated and negative orientation towards pain, may have
a role as a mediator to pain [8]. Evidence for the relation
between catastrophizing and experienced pain and functional
disabilities has been provided in different patient populations,
as for example in FM [6]. Despite the similarities and the great
overlap between CFS and FM [9], the role of catastrophizing
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in pain and in daily functioning has not extensively been
studied in CFS.

Pain coping “Coping” can be described as “the behavioral
and cognitive attempts to tolerate or to deal with the pain” [10].
Active pain coping strategies have been defined as individuals'
attempts tomanage their pain through their own resources [11].
Active pain coping strategies such as persisting in tasks despite
pain, exercising, and diverting attention from pain have been
reported to be negatively associated with functional disabilities
in patients with CFS [12]. In contrast, pain responses such as
resting, negative thoughts, avoidance behavior, and guarding
the painful body part have been labeled as passive coping [10,
11]. In CFS, passive coping strategies were found to be corre-
lated with a reduced functionality, vitality, and mental health
[13, 14]. Although these investigators already studied coping
strategies, they did not study the influence of coping on chronic
pain in CFS.

Kinesiophobia Kinesiophobia is defined as “excessive, irra-
tional, and debilitating fear of physical movement and ac-
tivity resulting from a feeling of vulnerability to painful
injury or re-injury” [15] and has been reported to be a
common feature of patients with CFS, occurring in 45.5%
to 65.0% of the patients [16, 17]. Nijs et al. [16] revealed a
significant positive correlation between kinesiophobia and
self-reported disabilities in activities and participation in
patients with CFS. Up to now, no investigations focused
on the association between kinesiophobia and pain intensity
in these patients.

Depression Depression is an often reported complaint in
CFS patients [2, 18]. Hassett et al. [6] revealed depression
and catastrophizing as significant predictors of pain in women
with FM and women with rheumatoid arthritis, respectively
responsible for 30.0% and 27.0% of the variance in pain. In
CFS, this association between depression and pain has hardly
been studied, except from the study of Morriss et al. [18]
which could not reveal an association in CFS, but their
patients did not fulfill the criteria [1] of the Center for Disease
Control and Prevention.

So, in other chronic pain populations, evidence is pro-
vided for the role of these psychological factors in pain and
in daily functioning, but not yet in CFS, since pain is hardly
studied in this population. However, as described by Smeets
et al. [19], psychological variables are widely known to be
important outcome predictors (characteristics that predict
outcome independent of therapy), but they may also act as
therapy effect modifiers (characteristics that predict treat-
ment effects) [20]. Effect modifiers can help clinicians select
the best treatment for an individual patient, whereas predic-
tors of outcome can be used by a clinician to provide
patient-specific information on prognosis.

Therefore, the four key questions of the present study
concern the role of (1) catastrophizing, (2) coping, (3)
depression, and (4) kinesiophobia in daily functioning
and in chronic widespread musculoskeletal pain in CFS
patients with chronic widespread pain, both at baseline
(first study phase) and 6–12 months later (second study
phase).

Methods

Design overview Patients fulfilling all study criteria were
asked to participate in the study. A leaflet explaining
the purpose of the research was handed out, before
patients were asked to sign the informed consent. The
study protocol and the informed consent were approved
by the Ethical Committee of the University Hospital of
Brussels.

At the initial contact, subjects completed several
questionnaires: the CFS Symptom List, Medical Out-
comes Short Form 36 Health Status Survey (SF-36),
Chronic Fatigue Syndrome Activities and Participation
Questionnaire (CFS-APQ), the Tampa Scale for Kinesi-
ophobia–version CFS (TSK-CFS), Pain Coping Inven-
tory (PCI), Beck Depression Inventory (BDI), and the
Pain Catastrophizing Scale (PCS).

Six to 12 months after their participation, these
patients were telephonically contacted a second time
and asked for cooperation in the sequel of the study.
In those that were willing to participate again, pain was
evaluated by the visual analogue scale (VAS) score for
“myalgias and arthralgias” of the CFS Symptom List,
by the subitem “pain” of the SF-36 or Short Form
Health Survey 36, and by pressure pain threshold
assessment.

Settings and participants Consecutive CFS patients visiting
the Chronic Fatigue Clinic of the Vrije Universiteit Brussel
were screened following several in- and exclusion criteria. A
total of 103 CFS patients meeting all study requirements
were recruited.

Inclusion criteria All subjects fulfilled the Center for
Disease Control and Prevention criteria for CFS [1].
Since this study focused on chronic, widespread muscu-
loskeletal pain, all patients had to experience wide-
spread pain. Pain is considered widespread when all of
the following are present: pain in both the left and the
right side of the body, pain both above and below the
waist, and axial skeletal pain for at least 3 months [21].
Furthermore, all study participants had Dutch as their
native language and were within the age range of 18 to
65 years.
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Outcomes: self-reported measures of psychological factors
(first phase)

The Dutch version of the BDI II was used for the assessment
of depression. The Dutch BDI II is a self-reported question-
naire consisting of 21 items describing various symptoms of
depression; items are scored on a 4-point scale. Total scores
are counted by summing all individual item scores, and higher
total scores reflect more severe depression. The BDI appears
to be a reliable and valid tool for the assessment of depressive
symptoms in chronic pain patients [22].

The Dutch PCS [23] is a self-reported questionnaire
aiming at assessing pain catastrophizing both in clinical
and non-clinical populations. It consists of 13 items describ-
ing different thoughts and feelings that individuals may
experience when they are experiencing pain. Items are
scored on a 5-point scale, and total scores are counted by
adding up all individual item scores. Higher scores corre-
spond to more severe catastrophic thoughts about pain.
Given the evidence for the good psychometric quality of
the PCS [23], the usage of the PCS was found to be appro-
priate for the present investigation.

The PCI contains 33 items, assessing six specific, cogni-
tive, and behavioral pain coping strategies, that represent two
higher-order pain coping dimensions: passive (ruminating,
retreating, and resting) and active (transformation, distraction,
and reducing demands) coping [10]. Patients were asked to
rate the 33 items on a 4-point Likert scale ranging from 1
(hardly ever) to 4 (very often) in terms of the frequency with
which strategies were suffering pain. Results of the different
subscales were obtained by taking the mean score of the items
belonging to that subscale. A higher score indicates a more
frequent application of that specific coping strategy. The PCI
has been found to be sufficiently sensitive and valid [11].

The TSK-CFS aims at monitoring kinesiophobia in
patients with CFS. It is a modification of the TSK-DV
[24]. Each of the items on the questionnaire is provided
with a 4-point Likert scale, with scoring alternatives ranging
from “strongly agree” to “strongly disagree.” A total score is
calculated (1–4 for each item) after inversion of the individ-
ual scores of items 4, 8, 12, and 16. Total scores on the
Dutch TSK-CFS range between 17 and 68; higher scores
indicate a higher degree of kinesiophobia. A total score
greater than 37 indicates high fear of movement [17, 24].

Outcomes: self-reported measures of pain and functioning
(first and second phases)

The CFS Symptom List is a self-reported, originally Dutch,
measure for assessing symptom severity in CFS patients. It
encompasses the 19 most frequently reported symptoms in a
sample of 1,578 CFS patients [25]. In order to assess the
severity of the symptoms included in the CFS Symptom

List, visual analogue scales (100 mm) are used. In a previ-
ous study of 68 CFS patients, the internal consistency of the
different items included in the Dutch CFS Symptom List
was high [3]. The CFS Symptom List displayed excellent
test–retest reliability, content, and concurrent validity [26].

The SF-36 assesses functional status and well-being or
quality of life. The SF-36 contains eight subscales but we
were only interested in the subscale bodily pain. Higher
scores indicate less bodily pain; subscale scores range be-
tween 0 and 100. The psychometric properties of the SF-36
are well characterized; it has been documented to have
reliability and validity in a wide variety of patient popula-
tions [27, 28].

The CFS-APQ is a self-administered questionnaire,
which is aimed at monitoring activity limitations and
participation restrictions in patients with CFS [29]. The
scoring system of the CFS-APQ, as described elsewhere
[30], generates two overall scores; the first one (CFS-
APQ1) uses an importance verification to acknowledge
that people value things differently, while the second total
score (CFS-APQ2) does not take this importance verifica-
tion into account. A CFS-APQ1 score of 1 indicates no
activity limitations or participation restrictions while 16
represents the maximum score; for CFS-APQ2, the scores
range between 1 and 4. Data supportive of the psycho-
metric quality of the Dutch version of the CFS-APQ have
been reported [30].

Outcomes: pressure pain thresholds (second phase)

Pressure pain thresholds (PPT) were measured with an
analogue Fisher algometer (Force Dial model FDK 40,
Wagner Instruments, Greenwich) in the skin web between
thumb and index finger [31], 5 cm lateral to the spinous
process of L3 [32], and at the proximal third of the calf,
in order to test pain thresholds on non-specific locations
both on the extremities and the trunk. All these sites
were assessed in random order. The force is gradually
increased at a rate of 1 kg/s until the subject indicates
that the pain level has been reached. The threshold is
determined as the mean of the two last values out of
three consecutive (10 s in between) measurements, since
this procedure has found to be reliable in healthy con-
trols [32]. Pressure algometry has been found to be efficient
and reliable in the exploration of physiopathological mecha-
nisms involved in pain [33] and is useful for the evaluation of
treatment outcome, as reviewed by Fischer [34].

Statistical analysis All data were analyzed using SPSS
12.0© for Windows (Chicago, IL 60606 USA). Appropriate
descriptive statistics were used: mean, median, frequency
distribution, interquartile range, range and standard deviation
for age, duration of the illness, symptom intensity (especially
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pain), degree of daily functioning, and the scores obtained
with the other questionnaires.

In order to examine the associations between pain assess-
ments and daily functioning on the one hand and cognitive and
behavioral aspects on the other hand, Pearson and Spearman
(for the variables on the ordinal level) correlation analyses were
used. For interpreting correlation coefficients and defining
predictors for pain and functioning, the coefficient of determi-
nation (of pain and daily functioning) for the different psycho-
social factors was analyzed by multiple hierarchic regression
analysis (stepwise). The significance level was set at .01 to help
protect against potential type I errors.

Results

The descriptive statistics of the 103 included patients are
presented in Table 1.

First phase (baseline)

In order to answer the four key questions of the present
investigation, Table 2 presents the correlations between pain
and daily functioning and the psychosocial determinants at
baseline.

Catastrophizing, measured with the PCS, was signifi-
cantly correlated with the two pain measurements and with
the self-reported restrictions in activities and participation.
These were, in fact, the highest correlations with the pain
and functioning measurements (Table 2). Furthermore, the
PCS was the main predictor for the pain measurement but
could not predict daily functioning significantly (Table 3).

Coping. The PCI subscale “worrying” was positively
related to the VAS pain score. Pain evaluated with the SF-
36 correlated significantly with the PCI items “transforming
pain,” “retreating,” “worrying,” and “resting.” The PCI sub-
scales “transforming pain,” “worrying,” and “reducing
demands” were positively associated with the activity limi-
tations/participation restrictions, and “retreating” and “rest-
ing” were correlated with the amount of habitual daily
activity (Table 2). On top of the main predictor PCS, the
subscale “resting” is responsible for 4.7% of the variance of
the SF-36 pain. “Resting” and “transforming the pain” were
also responsible for about 14% of the variance on top of the
main predictor BDI (Table 3).

Depression evaluated with the BDI showed high correla-
tions with VAS pain, SF-36 pain, and activity limitations/
participation restrictions and was the main predictor of
activity limitations/participation restrictions (Table 2). BDI
was not a significant predictor for the pain measurements
(Table 3).

Kinesiophobia showed significant correlations with the
two pain measurements and with activity limitations/

participation restrictions (Table 2) but was not a significant
predictor for pain or functioning (Table 3).

Following Table 4, pain is also related to age, use of
analgesics, and the professional state. Restrictions in activ-
ities and participation correlated with the professional state
and the use of antidepressants. Given the fact that the VAS
pain was related to gender, the difference in pain intensity
for men and women was analyzed by an independent t test.
The mean VAS pain for women was 52.95 (±23.746). For
men, the mean VAS pain was 35.60 (±20.406). Pain inten-
sity was significantly different (p0 .009). Therefore, a re-
gression analysis was performed for the two sexes
separately. The VAS pain was mainly predicted by “cata-
strophizing” in both men and women.

Second phase (6–12 months later)

Of the 103 patients of the first phase, 39 patients were
willing to participate again. The reasons for the dropout of
61 subjects were the impossibility to be present in the 6 to
12 months after the first participation (25), refusal (11),
practical obstacles as distance and time (11), impossibility
to approach the subjects (10), and finally, absence on the
appointment (4). The descriptive statistics of these patients
are presented in Table 1.

Pearson correlation coefficients were calculated between
the pain cognitions/behavior of the first phase and the pain
measurements of the second phase. We found significant
correlations with VAS pain for depression (r0.356, p0 .036)
and the “helplessness” subscale of the PCS (r0.340,
p0 .045). SF-36 pain was significantly correlated with “ru-
mination” of the PCS (r0−.478, p0 .008) and the total PCS
score (r0−.415, p0 .023). No significant correlations with
pain thresholds were revealed.

For the significant correlations, a linear regression anal-
ysis was performed in order to define the predictive value of
pain cognitions/behavior regarding pain assessments 6 to
12 months later. The predictive value of the pain cogni-
tions/behavior is presented in Table 3.

Discussion

The goal of this study was to perform an investigation into
the relation between psychosocial determinants and pain
and daily functioning in CFS patients with chronic wide-
spread pain. In other chronic pain populations, much more
studies are conducted regarding the psychosocial back-
ground of pain, but in CFS, studies are currently lacking.

This study revealed an important relation between pain
and psychological factors. Catastrophizing and depression
were the most important predictors for pain intensity at the
same time or 6–12 months later. Also, habitual activity and
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restrictions in activities and participations are related to
these factors.

Pain

The coping strategy “worrying” was significantly correlated
with pain severity, assessed by use of a VAS and by the SF-
36, and in addition, the subscale “resting” correlated

significantly with SF-36 bodily pain subscale score. These
two subscales and the subitem “transforming pain” were
furthermore related to the restrictions in activities and
participation.

Catastrophizing and depression were significantly corre-
lated with the pain measurements at the same time and 6 to
12 months later and also with activity limitations/participa-
tion restrictions. Kinesiophobia was associated with the SF-

Table 1 Descriptive statistics

N Female Male N Female Male 

Gender 103 88 (85.4%) 15 (14.6 %) 38 33 (84.6%) 6 (15.4%) 

N Mean SD N Mean SD 

Age (years) 103 40.50 9.43 38 40.41 9.60 

Illness duration (months) 103 99.05 79.76 38 83.29 56.61

CFS-APQ1 103 8.55 2.10    

PCS 101 18.04 11.36 38 19.13 11.60

PCI Transform 102 2.36 0.78 38 2.31 0.79 

PCI Distraction 102 2.27 0.54 38 2.33 0.52

PCI Retreating 102 2.51 0.61 38 2.47 0.56 

PCI Worrying 102 2.12 0.64 38 2.18 0.66

PCI Demands 102 2.63 0.73 37 2.78 0.66 

PCI Resting 102 2.83 0.61 38 2.85 0.54

BDI 102 20.62 9.72 38 20.71 10.44 

TSK-CFS 101 38.46 8.53 38 38.53 8.85

VAS Pain (mm) 101 50.38 24.00 36 52.19 20.99 

SF-36 Pain 100 32.83 18.21 30 37.27 18.62

PPT Calf (kg/cm²) 37 6,96 3,47

PPT Hand (kg/cm²) 37 3,52 1,96 

PPT Back (kg/cm²)  37 4,01 2,36

PPT Mean (kg/cm²) 37 3,96 1,89 

The median column contains the descriptive statistics of the 103 patients at baseline. The right column presents the descriptive statistics of the 39
patients included in the follow-up. White zones are variables assessed at baseline; gray zones present variables assessed 6–12 months later

VAS visual analogue scale; SF-36 Short Form Health Survey-36; CFS-APQ CFS Activities and Participation Questionnaire; PCS Pain Catastroph-
izing Scale; PCI Transform, Distraction, Retreating, Worrying, Demands, Resting subscales “transforming pain,” “distracting the attention,”
“retreating,” “worrying about pain,” “reducing demands,” and “resting” of the Pain Coping Inventory; BDI Beck Depression Inventory; TSK-CFS
Tampa Scale for Kinesiophobia–version CFS; PPT Pressure Pain Threshold
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36 bodily pain subscale score and with the self-reported
restriction. These findings indicate that the more pain and
restrictions the patients experience, the more they deal with
depressive and catastrophic thoughts and the more they use
passive coping styles as resting and worrying. No significant
correlations with pain thresholds were revealed.

Based on the revealed correlations, the direction of the
relation remains unclear. A multiple regression analysis was
performed in order to define the contribution of the different
predictors of pain and functioning, corrected for possible
confounding factors. Following this analysis, the variance in
pain at the same time can be predicted significantly by the
four questionnaires for up to 34.5% and by the PCS for up to
22.6%, eventually accompanied by the subscale “resting” of
the PCI. Activity limitations and participation restrictions
can be predicted by the four questionnaires for 41.7%. The
main predictors are depression (23.1%), resting (8.9%), and
transforming pain (4.9%).

VAS pain 6 to 12 months later was mainly predicted by
depression (12.7%), while pain assessed with the SF-36 was
chiefly predicted by the catastrophizing subitem “rumina-
tion” (22.8%). These findings are slightly different from the
result of the first phase, where the total score of the PCS was
the main predictor for both pain assessments, and depression
was not a significant predictor, although responsible for
23.1%. While several coping strategies were important

predictors for pain at the same time, they become irrelevant
in predicting pain intensity 6 to 12 months later.

Similar to the present findings, earlier investigations
pushed catastrophizing and depression forward as the most
important psychological predictors of pain in other chronic
pain patients, accounting for 7% to 31% of the variance in
pain ratings [6, 35]. In FM, the predictive value of pain
catastrophizing and depression for pain was reported by
Hassett et al. [6] (respectively 27% and 30%), and in female
CFS patients, catastrophizing accounted for 41% of the
observed variance in bodily pain, independent of depression
[36]. Petrie et al. [37] mentioned that CFS patients with
catastrophic thoughts experienced more fatigue and more
disabilities, but they did not study the interaction with
chronic pain in CFS.

This can be explained by the findings of Gracely et al.
[38]. They suggest that pain catastrophizing is significantly
associated with increased activity in brain areas related to
anticipation of pain (medial frontal cortex, cerebellum),
attention to pain (dorsal ACC, dorsolateral prefrontal cor-
tex), emotional aspects of pain (claustrum, closely
connected to the amygdala), and motor control. Catastroph-
izing would influence pain perception through altering at-
tention and anticipation and heightening emotional
responses to pain, leading to avoidance, hypervigilance,
inactivity, and reduced pain tolerance.

To obtain a more accurate estimation of the predictive
value of catastrophizing and depression for pain after 6–
12 months, we reanalyzed the determination of VAS pain
and SF-36 pain reported during the follow-up moment by
correcting for the relationship with baseline pain. This was
done by the use of blocks in a hierarchical multiple regres-
sion analysis. The baseline variables were entered as a
covariate in a second block. In the case of the VAS pain,
this leads to an R square change of .065 (p0 .141), but in the
case of the SF-36, pain was significant (p0 .001) with an R
square change of .289. So this means that the pain measured
with the SF-36 was more predicted by the baseline SF-36
pain than by the psychological variables! The differences
between the two pain measurements may be due to the fact
that the VAS pain measures pain intensity during the last
24 h, while the SF-36 evaluated the last 2 weeks, which is
more an average score. This inconsistent finding requires
further research.

Daily functioning

In accordance to the role of depression in self-reported
restrictions in our study, depression has been found to be
an important predictor of disabilities in activities in patients
with chronic low back pain [39]. Also in CFS patients,
depression was related to restrictions in social functioning,
mental health, and health perception [18].

Table 2 Pearson correlation coefficients with pain and daily
functioning

VAS pain SF-36 pain CFS-APQ
r r r

Age −.107 .105 .047

Illness duration .057 −.044 .272**

PCS .449** −.462** .435**

PCI transform. .193 −.225* .367**

PCI distraction −.115 −.131 .127

PCI retreating .124 −.217* .183

PCI worrying .376** −.298** .409**

PCI demands .070 −.175 .177

PCI resting .081 −.324** .425**

BDI .439** −.387** .481**

TSK-CFS .246* −.279** .390**

VAS visual analogue scale; SF-36 Short Form Health Survey 36;
CFS-APQ CFS Activities and Participation Questionnaire; PCI
Transform, Distraction, Retreating, Worrying, Demands, Resting the
subscales “transforming pain,” “distracting the attention from the
pain,” “retreating,” “worrying about the pain,” “reducing the
demands,” and “resting” from the Pain Coping Inventory; TSK-
CFS Tampa Scale for Kinesiophobia–version CFS; BDI Beck De-
pression Inventory; PCS Pain Catastrophizing Scale; r 0 Pearson
correlation coefficient; p 0 significance

*p0 .05 (two-tailed); **p00.01 (two-tailed)
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As for kinesiophobia, earlier studies in CFS provided
evidence for the relation with self-reported restrictions in
activities [3] and with activity avoidance leading to the
maintenance of symptoms and disabilities [17]. This activity
avoidance and an “external locus of control” were signifi-
cantly correlated to fatigue and impairments in the study of
Ray et al. [12].

The relation between the coping styles “resting” and
“worrying” and pain and daily functioning was also
expected, given the fact that these passive or maladaptive
coping styles [10] have been found to be associated with
worse outcomes in CFS patients [12, 13]. Coping styles

were even found to be major predictors of long-term out-
come in CFS patients [40]. Furthermore, taking rest is
obviously related to a restriction in physical activities. The
present study, however, was the first to study kinesiophobia
and coping strategies in relation to pain and daily function-
ing in CFS patients having chronic widespread pain, rather
than patients with CFS in general.

Limitations

Of course, the present results should be interpreted in the
light of several study limitations. The biggest problem,
however, was the great loss to follow-up. Only 39 of the
original 103 CFS patients participated in the second phase.
Therefore, there may be a matter of selection bias in the
present study. Although the present sample was demograph-
ically comparable to the sample of the first phase and
apparently representative for the CFS population (gender
distribution, age, etc.), only the motivated and the better
patients may have participated. If we compared all 39 par-
ticipants of the second phase with 64 patients that only
participated in the first phase for all questionnaires, we
saw that for most variables, the dropout patients were com-
parable to the 39 participants that completed the study,
despite for stomach pain and hypersensitivity to light of
the CFS symptom list and role limitations due to physical

Table 3 Determination of VAS pain, SF-36 pain, and CFS-APQ1 by psychological factors

Dependent  Independent  R² p Dependent  Independent  R² p Dependent  Independent  R² p 

VAS Pain Model 1:  .202 .000 SF-36 Pain Model 1 .226 .000 CFS-APQ1 Model 1 .231 .000 

PCS  .000 PCS  .000 PCS  .000 

Model 2 .230 .000 Model 2 .270 .000 Model 2 .319 .000

PCS .024 PCS .000 PCS .000

BDI  .070 PCI resting  .019 PCI resting  .001 

Model 3 .252 .002 Model 3 .295 .000 Model 3 .371 .000 

All PCS .000 PCS .000

  PCI resting  .044 PCI resting  .002 

  PCI distraction  .075 PCI transformation  .006 

Model 4 .345 .000 Model 4 .417 .000

All All

Model 1

BDI  

.127 .036

.036 

Model 1

PCS Rumination 

.228 .008

.008 

Model 2

BDI 

PCS Helplessness 

.155 .068

.234 

.310 

Model 2

PCS Rumination 

PCS Total 

.230 .029

.165 

.797 

The white zone presents the regression analysis at baseline, and the gray zone presents the regression analysis with the dependent variables assessed
6–12 months later

Table 4 Spearman rank correlation coefficients with pain and daily
functioning

VAS pain SF-36 pain CFS-APQ
rs rs rs

Gender −.264** .085 .006

Work −.093 .304** −.314**

Analgesics .281** −.192 .255*

Antidepressants .193 −.080 .308**

VAS visual analogue scale, SF-36 Short Form Health Survey 36, CFS-
APQ CFS Activities and Participation Questionnaire, rs Spearman rank
correlation coefficient, p significance

*p0 .05 (2-tailed); **p0 .01 (2-tailed)
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health problems (SF-36). Future studies may try to deal with
great losses to follow-up, by trying to obtain at least the self-
reported measures on follow-up by mail, if participants
cannot show up at further assessment appointments.

Another limitation in the present study is the use of the
BDI II to assess depressive symptoms. A number of items of
the BDI refer to somatic symptoms that are also part of CFS.
This could artificially inflate the correlation between depres-
sion and pain/disability in CFS. For future research, it would
be better to use the BDI primary care version (which does
not use somatic symptoms) or the Hospital Anxiety and
Depression Scale for example in further studies. The latter
seems a valid screening tool for depression in patients with
CFS [41].

Relevance for clinical practice

The approach of these patients is often a real challenge,
because of the unknown source of the pain and the poor
therapy adherence. One factor influencing individual suc-
cess with such programs may be the adherence of the patient
to the treatment, where adherence implies active voluntary
involvement. Psychological variables, like catastrophizing
and kinesiophobia, are expected to present barriers for ac-
tive involvement of patients suffering chronic pain [42].

As catastrophizing was the most important predictor here,
it could be recommended to inform your patient. Cata-
strophizing could indeed be the expression or the conse-
quence of ignorance or incorrect illness perceptions [43].
Therefore, reassuring and giving appropriate information
might be helpful, because information is determining for
the eventual threatening appraisal of pain [44]. Pain educa-
tion has already been shown to reduce catastrophic thinking
in CFS patients [45]. Also, graded activity or graded expo-
sure programs may be useful in reducing catastrophic think-
ing [46]. Given the association between these pain
cognitions and pain, it can be hypothesized that an improve-
ment in pain cognitions will lead to less pain on longer term,
but this hypothesis needs further study.

On the other hand, it seems that cognitive behavior
therapy (CBT) aimed at fatigue in CFS also leads to a
reduction of pain. Surprisingly, changes in physical activity,
in negative affectivity, or in body consciousness could not
explain the decrease in pain severity after cognitive behavior
therapy. Only a relationship between the decrease in fatigue
and the decrease in pain was found. This implies that pain in
CFS is part of the syndrome and is directly related to chronic
fatigue [47]. Unfortunately, the role of catastrophizing was
not studied in the latter study, since CBT also seems to
reduce pain catastrophizing in patients with fibromyalgia
[48]. Therefore, it would be interesting to study whether
the reduced pain after CBT may be mediated by reduced
catastrophizing.

Conclusion

In conclusion, pain catastrophizing, depression, kinesiopho-
bia, and several passive coping styles were related to pain
and functioning, but catastrophizing and depression were
the main predictors for pain at the same time and 6 to
12 months later and for functioning in patients with CFS
having chronic widespread musculoskeletal pain. Depres-
sion and catastrophizing are able to predict 23% of the pain
variance 6 to 12 months later. Since these factors may be at
the basis of chronic pain and act as important therapy
barriers in CFS, it is important to consider these psychoso-
cial factors in the approach of CFS patients experiencing
chronic widespread pain.
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