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Abstract Fibromyalgia is a common disease with a high
economic burden. The etiology of this disease remains
unclear, as there are no specific abnormalities on clinical
or technical examinations. Evidence suggests that central
pain sensitization at the brain pain matrix might be in-
volved. Understanding the pain characteristics of this dis-
ease is of importance both for diagnosis and treatment. The
authors present their findings of pain characteristics in a
Belgium population of fibromyalgia patients. Data of 65
patients (57 male and 8 female patients) were analyzed in
this study (mean age 46.86, SD=+8.79). Patients filled out
the following questionnaires: visual analogue scale, fibro-
myalgia impact questionnaire, pain-catastrophizing scale,
pain vigilance and awareness questionnaire, modified fa-
tigue impact scale, the Beck depression inventory, the short
form 36 and the Dutch shortened profile of mood states.
Statistical analysis was performed making use of a factor
analysis and a hierarchical cluster analysis. We were able
to define pain characteristics in this group of patients. The

reciprocal effects of mood and fatigue on pain experience
could be identified within the data, catastrophizing scores
show a high correlation with overall life quality and pain
experience. We have performed a cluster analysis on the
fibromyalgia patients, based on the four main principal
components defining the overall disease burden. Mood
explained most of the variance in symptoms, followed by
mental health state, fatigue, and catastrophizing. Three
clusters of patients could be revealed by these components.
Clusters: 1 high scores on mood disorders, pain, and de-
creased mental health, 2 high scores on fatigue and phys-
ical health, and 3 a mixture of these two groups. This data
suggest that different subgroups of fibromyalgia patients
could be identified and based on that, treatment strategies
and results might be adapted.
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Introduction

Pain is a common symptom, encountered in virtually every
medical discipline. It has an overall prevalence of 20 % and
consumes a big part of the available resources of health-
related care [1]. Pain is a subjective experience, which is
characterized by multiple factors. Besides the sensory aspects
of pain, affective, autonomic, cognitive, and behavioral fac-
tors determine the overall pain perception. All of these factors
influence the outcome of clinical results in the treatment of
pain [2, 3].

Affective components of pain include both the underlying
state of the person as well as the effects on affect caused by
pain on a subject. It is well known that underlying depressive
and anxious mood states alter pain experience and impair pain
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improvement due to treatment [4–6]. Besides that, the co-
incidence of chronic pain syndromes and depressive or anx-
ious mood states is high [5]. The distress experienced by pain
might be generated by a nonspecific distress network, analo-
gous to the one described in tinnitus, social rejection, asthmat-
ic dyspnea, and overlaps with the salience network, also
known the pain matrix [7].

The cognitive components of pain involve the rational and
personal interpretation of pain. Pain-related behavior can be
described in terms of vigilance, the awareness to pain and
changes in pain. The overall awareness for pain varies from
subject to subject, which might be genetically determined [8],
and more importantly, pain-related behavior influences the
overall pain experience as well.

Catastrophizing behavior is extensively described in the
pain literature [9]. It represents the cognitive reflection of a
subject to pain in a chronic pain state. High catastrophizing
subjects are more aware, more anxious, and more distressed
by smaller painful stimuli compared to low-catastrophizing
patients. Catastrophizing can be modulated by treatment [10,
11]. These different components in chronic pain all contrib-
ute to the most important feature of pain: disability to fulfill
daily tasks and, in general, a decrease in the subjective
quality of life.

Fibromyalgia is a poorly understood chronic pain condition
in which the patients experience pain in the four quadrants of
their body. Besides the pain, patients suffer from sleep distur-
bances, fatigue, and mood disorders [12].

The overall prevalence of fibromyalgia is varying be-
tween 0.4 and 9.4 % in the literature [13]. The economic
burden of this disease is very high. Health-related costs
are estimated up to €10.087 per year per patient in France
and up to $11,049 per patient per year in a US population
[14, 15].

Fibromyalgia is diagnosed in a purely clinical manner, and
awareness of other diseases, which mimic or overlap the main
symptoms of fibromyalgia, is crucial. The diagnosis can be
made with more confidence by improving knowledge of the
general symptoms and different aspects of these symptoms in
this population [12, 16]. In order to achieve this aim, more
research is needed in the dimensions of these symptoms. Pain-
related behavior and characteristics, knowledge of the accom-
panying symptoms, is a fundamental start to increase
knowledge.

In this publication, we discuss our findings in a Belgium
population of fibromyalgia patients. Pain questionnaires were
performed and statistical analysis has been performed to iden-
tify the correlations between the different components of the
pain sensation. Furthermore, we have performed a factor
analysis, in order to define three different groups of patients
with different clinical aspects. This might help to optimize
diagnostic clinical and treatment approaches for these distinct
patient groups.

Methods

Trial design

The data presented in this study is a retrospective collec-
tion of data acquired during hospital visits of patients
diagnosed with fibromyalgia at the University Hospital
Antwerp, Belgium.

Participants

Patients suffering from fibromyalgia, which were followed at
the Department of Physical Medicine and Rehabilitation at the
University Hospital Antwerp, Belgium, filled out a set of
questionnaires during their visits. Data were included in the
analysis when patients met the criteria for fibromyalgia ac-
cording to the American College of Rheumatology (ACR)-90
criteria, and mimicking pathologies were excluded. The pa-
tients were diagnosed with fibromyalgia if they met the fol-
lowing criteria: (a) suffering from pain in all four quadrants of
the body, (b) suffering from pain for at least 3 months, and (c)
pain in at least 11 out of 18 designated trigger points by
manual palpation.

Trigger points were measured by applying a manual
pressure of approximately 4 kg. Points were positive
when the patient noted a painful sensation. The points
were located (two at each location: one left-sided and
one at the right side) at the: (1) suboccipital muscle
insertions, (2) anterior aspects of the intertransverse
spaces at C5–C7, (3) midpoint of the upper border of
the trapezius muscle, (4) origins of the supraspinatus
muscle, (5) second rib lateral to the costochondral junc-
tion, (6) lateral epicondyle 2 cm distal to the epicondyle,
(7) upper outer quadrants of the gluteal region, (8) greater
trochanter, posterior to the trochanteric prominence, and
(9) medial fat pad of the knee.

Besides these criteria, patients underwent physical exami-
nation and technical examinations to rule out mimicking
diseases like rheumatoid arthritis and others. The data of 65
patients were included in this study. Period of data collection
was during 2009.

Outcome parameters

Visual analogue scale (VAS)

Pain scores were measured on a visual analogue scale rating
from 0 (“no pain”) to 10 (“maximal pain”). Patients were
asked to score their average pain for: (a) fibromyalgia-
related pain complaints, (b) axial bone pain: pain originating
from the spinal axis, and (c) other pain: pain caused by well-
appointed etiologies like a recent wound or soft tissue damage
caused by a minor trauma.
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Fibromyalgia impact questionnaire (FIQ)

The fibromyalgia impact questionnaire makes an inventory
of the overall impact of fibromyalgia-related symptoms on
daily life. It has proven to be a well-designed questionnaire
to measure the impact of fibromyalgia on the overall qual-
ity of life of the patients. The maximum score is 100 and a
higher score indicates a greater impact of the syndrome on
the patient [17].

Back pain

A specific questionnaire developed by the Department of
Physical Medicine and Rehabilitation measured the
amount of pain related to lower back pain problems. This
questionnaire consists of 15 questions which patients have
to score between 0 “completely disagree” and 4 “complete-
ly agree”. Questions are dealing with anxiety and distress
caused by the back pain (e.g., “I can control my pain;” “My
low back pain implies there is tissue damage”). It also
handles with the impact of low back pain on the capability
to perform their job (“I am scared to do my work;” “I am
not capable of doing my work”). It provides a global view
on the impact of low back pain. It provides a clue of the
amount of low back pain-related pain behavior in the
patient population.

Pain-catastrophizing scale (PCS)

The PCS is a 52-point scale which indicates the
catastrophizing impact of pain experienced by the patient.
Catastrophizing is described as experiencing pain as awful,
horrible, and unbearable. There are 13 statements concerning
pain experiences (e.g., “I feel that I can’t hold it much longer”)
are rated between 0 (“not at all”) and 4 (“always”) [18].

Pain vigilance and awareness questionnaire (PVAQ)

The PVAQ measures the preoccupation with or attention to
pain and is associated with pain-related fear and perceived
pain severity. It consists of 16 items (e.g., “I am very
sensitive for pain”) rated between 0 (“never”) up to 5
(“always”) [19].

Modified fatigue impact scale (MFIS)

The MFIS is a self-report instrument designed to rate the
extent to which fatigue affects perceived function over the
preceding 1-week time interval. It includes three subscales:
cognitive functioning (10 items), physical functioning (10
items), psychosocial functioning (20 items). Each item is rated
on a scale from 0 (“no problem”) to 4 (“extreme problem”)
with a maximum score of 120 [20].

Beck depression inventory (BDI)

The BDI is a questionnaire to evaluate the severity of depres-
sive mood states. It scores components like hopelessness and
guilt feelings, as well as fatigue and other physical symptoms.
It consists of 21 questions, rated between 0 (no symptom
impact) and 3 (maximum symptom impact) with a maximum
score of 63 [21].

Short form (SF36)

The SF36 is an instrument designed to measure an overall
view of the health-related quality of life experienced by the
patient. It is a self-administrated questionnaire, which assesses
physical functioning, role limitations due to physical health,
role limitations due to emotional problems, energy/fatigue,
emotional well-being, social functioning, and pain. All seven
dimensions are independent of each other. Two components
can be extracted: (1) physical health and (2) mental health. It
consists of 36 items [22].

Dutch shortened profile of mood states (POMS-32)

The shortened version of the profile of mood states consists of
32 items of mood descriptors (e.g., sad) and is based on the
profile of mood states (POMS) [23]. The items are rated on a
five-point scale starting from 0 indicating a low level (“not at
all”) up to 4 indicating a high level (“extremely”) to evaluate
the current feelings. It measures five covarying mood factors
(depression–rejection, anger–hostility, fatigue–inertia, vigor–
activity, and tension–anxiety) [24].

Statistical methods

Pearson correlations were calculated between the different
outcome measures as well as with the age, the onset of the
pathology, and the trigger points.

A factor analysis using principal component extraction was
performed using the outcome parameters FIQ, BP, PCSQ,
PVAQ, FIS, BDI, POMS (depression–rejection, anger–hostil-
ity, fatigue–inertia, vigor–activity, and tension–anxiety), SF36
(physical and mental health), and hospital anxiety and depres-
sion scale (HADS; anxiety and depression). Four factors with
eigenvalues greater than one were identified (i.e., Kaiser
Criterium). Eigenvalues are a measure of the variance in the
items accounted for by a given factor of dimension. In com-
parison, a factor solution with three factors revealed to be no
good solution as different outcome parameters (FIQ, FIS, and
PVAQ) have a similar factor loading over the three factors
indicating that there might still be a separate component. In
addition, a five-factor solution revealed to be a solution with
too many factors, as the fifth factor had lower eigen value than
1 and explained less than 5 % of the variance. Therefore a
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four-factor model was selected. The first factor explained
44.87 % of the total variance (eigenvalue=6.73), a second
factor explained 11.06 % of the total variance (eigenvalue=
1.66), a third factor explained 9.31 % of the total variance
(eigenvalue=1.40) and a fourth factor explained 7.63 % of the
total variance (eigenvalue=1.15). The communalities of each
item, ranged from 0.55 to 0.90.

Because the four factors might be correlated, we performed
an oblique rotation to transform the factor loading matrix into
a more interpretable form. Table 5 presents the factor pattern
matrix after oblique rotation.

In order to differentiate the sample in groups, a hierarchical
cluster analysis based on the squared Euclidean distance was
conducted on the normalized factors obtained by the factor
analysis. A multivariate analysis of variance (ANOVA) with
the four components as dependent variables and the cluster
groups as an independent variable was conducted to further
explore these different clusters. Based on a dendrogram, com-
posed out of these four factors, the sample can be clustered
into three groups. Amultivariate ANOVAwith the four factors
as dependent variables and the three cluster groups as an
independent variable indicates a significant effect, F=20.53,
p<0.001. Univariate analysis indicates that the main compo-
nents explain these effects.

Results

Descriptive

Mean age of the patients was 46.86 (SD=+8.79, range 21–
70). Data of 57 (87.7 %) females and 8 (12.3 %) males were
included in this study. The mean duration of disease since
onset was 9.57 years (SD=+ 8.38, range 1–39). The descrip-
tive statistics of the patients, including symptoms and treat-
ments, are summarized in Table 1.

Trigger points were reported in the data of 36 partici-
pants with on average 12.94 trigger points (SD=+2.90,
range 5–18). Almost all patients felt fatigue (98.5 %),
had difficulties falling asleep (78.5 %), or report disrupted
sleeping patterns (78.5 %). Approximately 68 % associate
their condition with a stressful life event. Several patients
tried different interventions including physical therapy
(98.5 %), osteopathy (52.3 %), or visiting a psychologist
(58.8 %). Almost half of the fibromyalgia patients in this
study smoked (46.2 %) and about one third was working
(30.8 %). Of the patients, 86 % had surgery and take one or
more medications. Table 1 gives an overview of the de-
scriptive data.

The mean score on the VAS for fibromyalgia-related pain
was 7.04, (SD=1.85), for axial bone pain 5.74 (SD=3.47) and
for other pain 4.33 (SD=3.59).

Correlations

No correlations between the amount of trigger points and the
questionnaires were found. No correlation was obtained be-
tween the severity of symptoms and the duration of the disease.
Age did not correlate with any of the questionnaires either.

A correlation between the different outcome parameters
indicated the FIQ correlates positively with the BP, PCSQ,
PVAQ, FIS, BDI, POMS (depression–rejection, anger–hostil-
ity, fatigue–inertia, and tension–anxiety), and anxiety and
depression of the HADS and negatively with vigor–activity
of the POMS.

For the VAS, the strongest correlation was with the FIS.
Only a correlation between back pain could be obtained with
the FIS, while the PCS correlated with PVAQ, FIS, BDI,
POMS (depression–rejection, anger–hostility, fatigue–inertia,
and tension–anxiety), and anxiety and depression of the
HADS. In addition, a negative correlation could be seen
between the PCS and mental health of the SF36. The PVAQ
correlated positively with the FIS, BDI, POMS (depression–
rejection and anger–hostility), and anxiety and depression of
the HADS and negatively with vigor–activity of the POMS
(see Table 2 for an overview).

Interestingly, the VAS fibromyalgia pain correlated posi-
tively with FIQ, PVAQ, BP, PCS, FIS, BDI, POMS (depres-
sion–rejection, anger–hostility, and fatigue–inertia) and

Table 1 Descriptives of the patient population

Yes No

Consequences

Fatigue 64 (98.5 %) 1 (1.5 %)

Difficulties falling asleep 51 (78.5 %) 14 (21.5 %)

Disrupt sleeping pattern 51 (78.5 %) 14 (21.5 %)

Stressful life event 44 (67.7 %) 21 (32.3 %)

Interventions

Physical therapy 64 (98.5 %) 1 (1.5 %)

Osteopath 34 (52.3 %) 31 (47.7 %)

Psychologist 38 (58.5 %) 27 (41.5 %)

Demographics

Smoking 30 (46.2 %) 35 (53.8 %)

Workinga 20 (30.8 %) 44 (67.7 %)

Medical treatments

Surgery 56 (86.2 %) 9 (13.8 %)

Medication: Zyrtec 3 (4.6 %) 62 (95.4 %)

Medication: Metanor 14 (21.5 %) 51 (78.5 %)

Medication: Antidepressant 25 (38.5 %) 40 (61.5 %)

Medication: Redomex 12 (18.5 %) 53 (81.5 %)

Medication: Magnesium 20 (30.8 %) 45 (69.2 %)

Medication: Benzodiazepine 42 (64.6 %) 23 (35.4 %)

aMissing values
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depression of the HADS and negatively with the vigor–activ-
ity of the POMS. A similar pattern was seen for VAS axial
bone pain. For the VAS other pain, a positive correlation was
obtained FIQ, PCS, FIS, BDI, POMS (depression–rejection,
anger–hostility, and fatigue–inertia), and anxiety and depres-
sion of the HADS (see Table 3 for an overview).

No correlation could be obtained between the age, onset of
the pathology, and the trigger points for the different outcome
parameters (VAS scores, FIQ, BP, PCS, PVAQ, FIS, BDI,
SF36, POMS) (see Table 4 for an overview).

Principal component analysis

Seven questionnaires loaded highly on factor 1, two question-
naires loaded highly on factor 2, three questionnaires loaded
highly on factor 3, and three questionnaires loaded highly on

factor 4. Examination of these items indicated that factor 1
reflected especially the mood component of fibromyalgia
(questionnaires: anger–POMS, depression–POMS, fatigue–
POMS, tension–POMS, depression–HADS, BDI, and anxi-
ety–HADS). Factor 2 included questionnaires that reflected
the patient’s mental health (questionnaires mental health SF36
and vigor–POMS). Factor 3 reflected the patient’s physical
health (questionnaires physical health SF36, back pain, and
FIS), and factor 4 the pain questionnaires (questionnaires
PVAQ, FIQ, and PCS) (see Table 5).

Cluster analysis

The analysis revealed that three clusters (i.e., three groups)
gave a reliable solution. Univariate analysis indicated that the
effect can mainly be explained by a significant effect of

Table 2 Pearson correlation between the different outcome parameters

BP PCS PVAQ FIS BDI SF 36 POMS HADS

PH MH T D A F V Anxiety Depression

FIQ 0.29* 0.57** 0.29* 0.52** 0.48** 0.00 −0.21 0.34** 0.33** 0.19 0.32** −0.29* 0.37** 0.37**

BP 0.21 0.07 0.42** 0.24 −0.20 −0.06 0.13 0.08 0.11 0.07 −0.24 0.19 0.17

PCS 0.44** 0.41** 0.57** 0.00 −0.37** 0.57** 0.49** 0.36** 0.44** −0.23 0.63** 0.52**

PVAQ 0.29* 0.40** 0.11 −0.01 0.26* 0.31* 0.22 0.18 −0.32* 0.37** 0.37**

FIS 0.72** −0.09 −0.20 0.32** 0.53** 0.42** 0.52** −0.44** 0.44** 0.67**

BDI 0.02 −0.21 0.61** 0.80** 0.70** 0.53** −0.45** 0.75** 0.82**

PH 0.24 0.02 0.05 0.02 0.02 0.04 0.06 0.02

MH −0.40** −0.26* −0.24 −0.20 −0.12 −0.32* −0.12
T 0.78** 0.75** 0.63** −0.15 0.74** 0.52**

D 0.84** 0.70** −0.26* 0.68** 0.72**

A 0.63** −0.20 0.54** 0.58**

F −0.47** 0.42** 0.64**

V −0.23 −0.55**

Anxiety 0.58**

FIQ fibromyalgia impact questionnaire, BP back pain, PCS pain catastrophinzing scale; PVAQ pain vigilance and awareness questionnaire, FIS fatigue
impact scale, BDI Beck depression scale, PH physical health of the SF36,MPmental health of the SF36, T tension–anxiety of the POMS,D depression–
rejection of the POMS, A anger–hostility of the POMS, F fatigue–inertia of the POMS, V vigor activity of the POMS.
** Correlation is significant at the 0.01 level (two-tailed), * Correlation is significant at the 0.05 level (two-tailed)

Table 3 Pearson correlation between the different outcome parameters and visual analogue scale for fibromyalgia, bone pain and other pain

VAS FIQ PVAQ BP PCS FIS BDI SF 36 POMS HADS

PH MH T D A F V Anxiety Depression

Fibromyalgia 0.30* 0.37** 0.06 0.38** 0.28* 0.29* −0.02 −0.04 0.19 0.26* 0.17 0.47** −0.43** 0.11 0.29*

Bone 0.38** 0.19 0.22 0.31* 0.37** 0.42** 0.09 0.03 0.23 0.30* 0.18 0.32* −0.38** 0.21 0.44**

Other 0.37** 0.19 0.07 0.28* 0.26* 0.30* 0.01 −0.24 0.35** 0.25* 0.18 0.31* −0.18 0.32* 0.34**

VAS visual analogue scale, FIQ fibromyalgia impact questionnaire, BP back pain, PCS pain catastrophinzing scale, PVAQ pain vigilance and awareness
questionnaire, FIS fatigue impact scale, BDI: Beck depression scale, PH physical health of the SF36,MPmental health of the SF36, T tension–anxiety of
the POMS, D depression–rejection of the POMS, A anger–hostility of the POMS, F fatigue–inertia of the POMS, V vigor–activity of the POMS
** Correlation is significant at the 0.01 level (two-tailed), * Correlation is significant at the 0.05 level (two-tailed)
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components 1 (mood), 3 (physical health), and 4 (pain) but not
by component 2 (mental health) (see Fig. 1).

Discussion

Fibromyalgia is a poorly understood disease in which pain,
fatigue, mood disorders, and other symptoms severely com-
promise the overall life quality of the patient. Pain seems to be
the most important feature of this pathology decreasing the
quality of life [25, 12].

For a long time, the ACR-90 criteria have been used for the
diagnosis [26, 27]. An important part was based on the amount
of trigger points. These criteria have been adjusted and the
trigger points were abandoned by the new ACR criteria.
Interestingly, some publications suggest making use of the trig-
ger points might underdiagnose male patients [28, 29]. Our data
did not show a correlation between the amount of trigger points
and the questionnaires. No correlation was obtained between the
severity of symptoms and the duration of the disease which
might suggest that pain experience is stable over time.

Both the FIQ and the SF36 were analyzed in this data. The
SF36 provides information of the health-related quality of life
and the FIQ of the overall impact of fibromyalgia on life
quality. The FIQ correlates with the mental health component
of the SF-36, but not with the physical health component. This
suggests that fibromyalgiamainly influences the mental health
in the health-related quality of life.

The VAS for fibromyalgia-related pain correlated strongly
with the questionnaires providing an overall view on theT
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Table 5 Pattern matrix after oblique rotation doing a principal compo-
nent analysis

Component

1 2 3 4

Anger 0.96 −0.06 0.04 −0.15
Depression 0.95 −0.03 0.09 0.03

Fatigue 0.85 0.18 −0.02 −0.09
Tension 0.82 −0.34 0.05 0.07

Depression (HADS) 0.70 0.33 −0.07 0.17

BDI 0.65 0.13 −0.11 0.35

Anxiety (HADS) 0.57 −0.22 0.01 0.40

Mental Health −0.19 0.72 0.30 −0.14
Vigor −0.28 −0.70 0.24 −0.12
Physical Health 0.04 0.18 0.79 0.28

BP −0.09 0.13 −0.68 0.21

FIS 0.37 0.28 −0.44 0.34

PVAQ −0.05 0.11 0.19 0.77

FIQ −0.01 −0.03 −0.21 0.73

PCS 0.25 −0.29 −0.03 0.70
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burden of fibromyalgia, not solely caused by pain. This sug-
gests the VAS is a good tool to evaluate the overall burden of
fibromyalgia in patients.

In order to understand fibromyalgia-related pain, pain
should be looked upon as a multidimensional experience
in which affective, autonomic, cognitive, and behavioral
aspects play a role in the overall experience. The interaction
of these multiple aspects of pain highly influences the pre-
sentation of the disease. Fatigue and mood disorders are
commonly found in fibromyalgia and alter pain experience.
Pain-catastrophizing behavior is known to be high in fibro-
myalgia patients and, overall, in chronic pain patients [30,
31]. Vigilance and awareness to pain tend to influence pain
experience as well [32]. Multiple studies have shown that
expectation of a painful stimulus increases the scores on
visual analogue scales for this stimulus [33]. In fibromyalgia
states of hyperarousal, hypervigilance are well known.
However, the interaction between these components and,
more importantly, the influence of these factors on life
quality are poorly understood [34, 35]. Furthermore, the
amount of influence of these components might vary from
patient to patient [36].

Therefore, a principal component analysis was performed
followed by a cluster analysis. The principal component anal-
ysis revealed four different components (mood, mental health,
physical health, and pain). The cluster analysis further dem-
onstrated that there are basically three kinds of fibromyalgia
patients: a group with predominantly mood problems, a group
with predominantly physical health problems, and a group in
which all four components are equally important.

Four clinical components

Most of the variance could be explained by the mood compo-
nent, which includes symptoms of anger, depression, fatigue,
and anxiety.

The second component consists of two questionnaires re-
lated to mental health: the mental health score of the SF36 and
the vigor of the POMS. Vigor can be described as feeling
strong. Hence, feelings of weakness and weak mental states
are an important factor in this group of fibromyalgia patients.
The third component is determined by physical health on the
SF36 (including fatigue). States of fatigue differ among pa-
tients and cause variance in disease presentation. The fourth
component is determined by the PCS, PVAQ, and the FIQ and
basically measures the pain perception. Catastrophizing and
hypervigilance are related to the hyperarousal state of the
patient.

Asmentioned, in addition, a cluster analysis was conducted
in order to determine different subgroups of fibromyalgia
patients. The first cluster reveals high scores on mood, pain,
and mental health. This subgroup can be described as patients
suffering from the general hyperarousal caused by fibromyal-
gia. It should be noted that fatigue is less pronounced in this
cluster of patients. The second cluster of patients reveals high
scores on fatigue and physical health. In this group of patients,
the fatigue is the most pronounced symptom. These patients
might be diagnosed with chronic fatigue syndrome (CFS) and
might require a different approach in treatment. The third
cluster scores almost equally on all components and might
represent the general fibromyalgia patient with the full-blown
symptomatology.

De Souza et al. [36] described their findings in a group of
61 patients. They identified two distinct profiles: (1) charac-
terized by low levels of anxiety, depressive feelings, and
morning tiredness, and (2) characterized by high levels of pain,
fatigue, depression, and anxiety. Our data provide information
for three clusters, fromwhich two correspond with De Souza’s
findings. However, a third cluster predominantly characterized
by fatigue and pain is an additional finding. The second profile
described by De Souza et al. corresponds with the third cluster
in this manuscript, which seems to be a mixture of cluster one

Fig. 1 Cluster analysis
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and two. This can be useful in determining the effectiveness of
treatment in different subgroups [37].

Limitations

The data presented in this paper has been acquired, retrospec-
tively, in a relative small group. One should keep this in mind
while extrapolating the described findings in this paper to the
general population of patients suffering from fibromyalgia.
Male and female patients are taken together in the analysis.
However, male patients might have a different pattern of
psychological pain behavior. Trigger point information was
only documented for 36 patients in the data set; therefore,
interpretation of the correlations between trigger points and
questionnaires should be put into perspective of this small
amount of data. The sample size for the correlations is small
up to medium-sized.

Conclusion

(1) The VAS for fibromyalgia-related pain showed a high
correlation with the questionnaires defining the overall
burden and impact of fibromyalgia. Hence, it provides a
good evaluation of the overall syndrome, not restricted to
the bodily pain itself.

(2) Different subgroups of patients were identified based on
the variance in the questionnaires. Four components
could be determined in order to explain the variance of
scores on the questionnaires in these patients. (1) mood-
related disorders, (2) mental health and vigor-related
scores, (3) fatigue and physical health-related scores,
and (4) pain-catastrophizing and hypervigilance-related
scores.

(3) Based on these components, three clusters of patients
could be identified: (1) a group of patients with mainly
mood and catastrophizing-related symptoms, without
pronounced fatigue scores; (2) a group of patients with
fatigue as most important component; and (3) a mixture
of both of these groups. This might have important
implications in diagnosing fibromyalgia and in determin-
ing treatment options for these patients as well.
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