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Thesis introduction and outline

This thesis, although written by a rheumatologist, originates from a patient initiative. In
1996 Ben Weerdmeester chaired the Dutch association of fibromyalgia patients FES
(Fibromyalgiepatiënten Eendrachtig Sterk). Individual patients suffering from fibromy-
algia had experienced positive results from thalasso therapy, a form of balneotherapy
popular in Mediterranean countries. The executive committee of the FES thought it sen-
sible to research this form of treatment scientifically and were willing to invest money
in such a study. In an open pilot study, 14 patients visited a thalasso centre in
Hammamet, Tunisia, and were enthusiastic about the treatment. Further funding for the
project was granted by the Dutch Arthritis Association (Vereniging Nationaal
Reumafonds) and the Foundation for Fundraising in Public Health (Stichting
Fondsenwervingsacties Volksgezondheid). 

By the summer of 1998, I was asked to join this project. At that time I was speciali-
sing in Rheumatology, while also collecting data for the development of the
Rheumatoid Arthritis Articular Damage score (RAAD). I was asked to change my subject
from ‘objective joint damage in a hardcore rheumatic disease’ to ‘alternative treatment
of subjective symptoms in a chronic pain syndrome’, which is something quite diffe-
rent. The study protocol looked solid, however, and the inclusion of a cost-effectiveness
analysis made it less ‘soft’. It seemed a unique and challenging project to me.
Somewhat hesitantly I accepted the job.

Chapter 1 of this thesis presents an overview of what was known about fibromyalgia at
the time and what has been added to the literature since. 
By the end of March 1999, a first group of patients went to Jerba, Tunisia, followed by
a second and third group in May 2000. I was pleased with their enthusiasm during the
spa treatment. During follow-up it was encouraging to see the dedication of the parti-
cipants, both in the intervention group and in the control group. The effects of spa tre-
atment on FM symptoms and health-related quality of life are described in chapter 2.

Results of the cost-effectiveness analysis are presented in chapter 3.

With the follow-up of the spa study still going on, a new study opportunity arose. A ran-
domised controlled trial (RCT) was set up to study if the antidepressant venlafaxine was
superior to placebo in reducing pain and other fibromyalgia symptoms. This trial is des-
cribed in chapter 4. At the time when we were conducting this study, an article was
published on a RCT studying the effect of fluoxetine, also an antidepressant, in FM [1].
Much to our surprise, in this RCT no improvement was described in patients taking pla-
cebo. This is in sharp contrast with most other drug trials for FM. We commented on
this lack of a placebo effect in a Letter to the Editor, which is included as chapter 5 in
this thesis.

In both our trials the Fibromyalgia Impact Questionnaire (FIQ) was one of the outcome 
measures. Since our Dutch translation of the FIQ had not been validated yet, we also
included various questionnaires for which a validated Dutch version existed. Using the
data sets from both trials, we tested whether our version of the FIQ was a valid outco-
me measure of health-related quality of life in FM patients. The results of this validati-
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on are presented in chapter 6.

Chapter 7 describes the RAAD. Although this chapter is not related to FM, it also con-
cerns the development and validation of an outcome measure. We only got to the ini-
tial stages of it, but we were pleased to read that others continued our work later on [2]. 
Chapter 8 offers a summary and general conclusions, and is followed by a Dutch trans-
lation in chapter 9.
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Definition, classification and prevalence

Long before the concept of fibromyalgia (FM) emerged, rheumatologists recognised
patients with chronic wide-spread musculoskeletal pain, which could not be explained
by an identifiable rheumatic condition such as osteoarthritis or rheumatoid arthritis.
Originally these patients were diagnosed with fibrositis, wrongly suggesting that
inflammation of fibrous tissue caused their complaints [1]. In 1976 Hench suggested the
term fibromyalgia which was gradually accepted during the next decade [2]. In 1977
Smythe and Moldofski proposed diagnostic criteria, thus initiating a process of descrip-
tion, classification and clinical acceptance of this syndrome [3]. Apart from chronic
wide-spread pain, a range of other symptoms were recognized as part of the FM syn-
drome, including marked tenderness on palpation, fatigue, sleep disturbance, irritable
bowel complaints, headache, anxiety and depression. 

In 1990 the Multicenter Criteria Committee of the American College of
Rheumatology proposed chronic wide-spread pain and the presence of at least 11 out
of 18 tender points as classification criteria for FM, because this combination had the
highest accuracy in distinguishing between FM and other rheumatic conditions [4].
Although these classification criteria have met a lot of criticism, no better alternative
has come up yet [5].

Literature reports on the prevalence of FM in the general population vary from 0.5
to 5%, depending on criteria, data collection and population [6]. More than 10% of
patients attending general medical clinics and 15-20% attending rheumatology clinics
have the syndrome [7]. The self-reported prevalence in the Dutch general population is
2.1% in women and 0.2% in men, illustrating the male:female ratio of approximately 1:9
reported in most studies [8]. The mechanisms of gender differences in FM are not fully
understood, but are likely to involve an interaction between biological, psychological,
and sociocultural factors [9].

There is a substantial overlap of FM with other unexplained clinical conditions,
such as irritable bowel syndrome, chronic fatigue syndrome, tension headache and
temporomandibular disorder [10]. These so-called functional syndromes share certain
features, including symptoms of fatigue and pain, a discrepancy between perceived
disability and objective findings, and an association with stress and psychosocial fac-
tors [10]. Some argue that these features are markers of general symptom intensifica-
tion and that there is no clinical basis by which FM may be identified as a separate enti-
ty [12]. Others try to gather the various functional syndromes into one unifying concept
of central sensitivity syndromes, thereby in fact creating a new disease entity [13].

Pathophysiology

An important element in all these conditions seems to be central sensitization, the phe-
nomenon of increased central perception and processing of various stimuli. In an over-
view of the neurobiology of FM syndrome, Price and Staud discussed mechanisms of
slow temporal summation, in which repeated volleys of action potentials in C-fibers
result in an increased frequency and duration of evoked impulse discharge in second
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order neurons. This mechanism of pain amplification is also called windup. Windup
occurs in the dorsal horn of the spinal cord; through projections into multiple pain-rela-
ted areas of the brain it may cause windup of second pain, the dull, aching or burning
type of pain reported in chronic pain states. In FM patients, windup of second pain is
enhanced and stimulus-evoked after-sensations are prolonged compared to healthy
controls. This has been demonstrated with heat-induced stimuli, but also with impulse
input from deep muscle tissue. It has been hypothesized that FM pain is maintained by
a combination of tonic impulse input from muscle and joints and central sensitization
mechanisms [14]. Central sensitization can be visualised using functional MRI. Patients
with FM showed significantly more brain regions of increased activity than controls
when given the same pressure pain stimulus [15]. Similar findings have been reported
in other chronic pain states [16].

In patients with FM a dysregulation of the hypothalamic-pituitary-adrenal (HPA)
axis has been shown, marked by mild hypocortisolemia, hyperreactivity of pituitary
ACTH release to CRH, and glucocorticoid feedback resistance [17]. These abnormalities
may be considered as secondary to the stress of living with FM, but recently it has been
suggested that HPA axis dysfunction is an independent risk factor for developing chro-
nic widespread pain, at least in people who are ‘psychologically prone’ [18].

A range of other neurochemical abnormalities in FM have been reported, including
reduced levels of serotonin, norepinephrine, and dopamine [19] and elevated levels of
substance P [20], glutamate and aspartate [21]. Serotonin inhibits the release of neuro-
transmitters involved in pain processing, such as substance P. It is also important in the
regulation of mood and sleep, both of which are disturbed in the majority of FM
patients. 

Findings of high prevalence of depression among FM patients [22] and reduced
levels of serotonin in both FM and depression may lead to the conclusion that both con-
ditions are manifestations of the same underlying disorder. But although pain may be
a presenting symptom of depression, most depressed patients do not show increased
tenderness to palpation [23], and some studies found that depression was as frequent
in FM as in other rheumatic diseases [24]. In addition, depressed patients have a diffe-
rent pattern of hormonal disturbance, including higher urinary cortisol levels and a
blunted adrenocorticotropic hormone response to exogenous corticotropine releasing
hormone compared to patients with FM. Thus it has been argued that depression is not
the origin but the result of FM, and that it is related to patients’ cognitive appraisal of
the effect of pain on their lives [25].

In recent years a more balanced view on psychological aspects has been develo-
ped, in which patients with FM are not seen as a homogeneous group. Based on the
Multidimensional Pain Inventory, patients with various chronic pain syndromes can be
divided into three subgroups, which are labeled as dysfunctional, interpersonally dis-
tressed, and adaptive copers. These groups show marked differences in psychological
characteristics, pain behaviour and social interactions [26]. The dysfunctional group
reports high levels of anxiety, pain-related fear and avoidance behaviours. The interper-
sonally distressed group shows high rates of depression. The adaptive copers show no
specific psychopathological pattern. These findings are important, because they may
help in targeting treatment for individuals with FM according to specific patient characteristics.
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It is suggested that genetic factors play a role in the etiology of FM. Several studies
have reported familial aggregation in FM, and results of a large Swedish twin study
indicate that environmental as well as genetic factors are responsible [27].
Polymorphisms of genes in the serotoninergic, dopaminergic and catecholaminergic
systems seem to be involved. Serotonin transporter promoter region polymorphism
has been associated not only with FM, but also with anxiety disorder, chronic fatigue
syndrome and migraine [28].

Although a possible relationship between FM and auto-immune disorders has been
studied on many occasions, no convincing evidence has emerged to support such a
relationship [29]. The same goes for muscle abnormalities. Differences in muscle tissue
have been demonstrated, such as altered energy metabolism [30] and reduced blood
flow [31], but these may be mainly a result of inactivity. The effects of strength training
on muscle tissue and function are the same in FM and healthy controls [32].

Several psychosocial factors, such as belonging to a lower socio-economic group,
being an immigrant, living in a compromised housing area, having lower educational
level, experiencing lower social support and having a family history of chronic pain,
were associated with chronic widespread pain and FM [33].

Burden of disease in fibromyalgia

Many studies have reported impaired physical functioning and low quality of life for
people with FM. When interpreting such data, it is important to consider which selecti-
on of FM patients was studied. Patients in the general population may be different from
those visiting a general practitioner, rheumatologist or tertiary referral center. In the
Dutch general population, patients with FM scored worse than patients with various
other musculoskeletal diseases on all the domains of health-related quality of life, as
determined by SF-36 [34]. FM patients recruited from a private health maintenance
organization reported lower quality of well-being than patients with diagnoses of chro-
nic obstructive pulmonary disease, rheumatoid arthritis, atrial fibrillation, advanced
cancer, and several other chronic diseases [35].

Women with FM not only perceive physical impairment, they actually perform mar-
kedly below average when measured by clinical tests [36]. Muscle strength and fatigue
resistance are 40% less than in healthy controls [37]. In one study physical performan-
ce in FM patients was comparable to that of healthy women who were 25 years older
[38]. Impaired muscle function may reflect deconditioning due to inactivity, but also a
lower degree of effort [39].

FM is associated with high service utilization and related costs. Compared to the
general population, FM patients in Canada used about twice the health services at twice
the cost compared to the general population [40]. Another Canadian study reported that
comorbidity and FM disability were important contributors to direct costs, but 70% of
total costs were indirect costs [41]. In a Dutch FM sample, total health-related costs for
the 2002 price level were €7814; 17% were direct medical costs, 50% direct non-medi-
cal costs and 33% costs due to productivity loss [42]. In comparison, total costs for
patients with chronic low back pain were €8533 and for those with ankylosing spondy-
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litis €3205. In FM patients seen in rheumatology clinics in the United States, 26.5%
received some form of disability payment [43]. In a sample from Swedish university
pain or rheumatology clinics, 23% reported not working because of FM [44]. In the
Canadian general population 15.9% of FM patients reported being permanently unable
to work [45]. In a Finnish working population, people with FM had a 1.85-fold increased
risk of absence due to sickness [46].

Outcome measures in fibromyalgia

Since FM is a syndrome of subjective complaints, no objective outcome measures
exist. All current outcome measures are based on patients’ reporting of pain, fatigue,
mood and physical functioning. 

Pain intensity is often measured on a 100 mm Visual Analogue Scale (VAS) or an 11-
point Numerical Rating Scale (NRS). In knee and hip osteoarthritis an improvement of
15-20 mm or 30-40% on the VAS is said to be of clinical importance [47]. For the NRS
similar values of 2 points or 30% have been reported [48]. More comprehensive pain
assessment tools like the McGill Pain Questionnaire measure not only the intensity, but
also the characteristics of pain [49]. However, an easy-to-administer VAS appears to be
a more useful measure of pain in FM [50].

Tender point examination is another way of measuring pain, or more specifically
allodynia. Manual tender point count is performed with the thumb or with the index
and middle finger, applying a force of 4 kg/cm2. Its reliability is similar to using a dolo-
rimeter, a device which indicates the amount of pressure applied [51], but its correlati-
on with both self-reported pain and measures of distress is stronger [52]. It has been
recommended as an outcome measure in clinical trials, although it is not the most res-
ponsive of measures [53]. Apart from the number of tender points, one can also mea-
sure the intensity of the pain, which can be expressed as the mean tender point score
(range 0-3) or the FM intensity score (range 0-10). However, the mean tender point
score did not correlate well with self-reported pain [54].

Other symptoms of FM, such as fatigue, sleep disturbance, anxiety and depression
can be measured separately with a wide range of specific instruments. The
Fibromyalgia Impact Questionnaire combines these symptoms; it measures physical
functioning, work status, pain, morning tiredness, stiffness, depression, anxiety, fatigue
and well-being during the preceding week [55]. It takes about 5 minutes to complete,
has better responsiveness to perceived clinical improvement than other outcome mea-
sures [53], and has been translated into many languages. Whereas the FIQ is a disease-
specific instrument for measuring quality of life, the generic MOS Short Form-36 Health
Survey (SF-36) offers the possibility of comparing between FM and other disease sta-
tes [56]. Its items are relevant to patients with FM, it can discriminate between FM and
other pain states [57] and it was sensitive to change in several RCTs [58-61].

No formal response criteria for FM exist, although several proposals have been
made. Simms et al. developed the following preliminary criteria: physician global
assessment score less than or equal to 4 (0 = extremely well, 10 = extremely poorly),
patient sleep score less than or equal to 6 (0 = sleeping extremely well, 10 = sleeping
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extremely poorly), and tender point score less than or equal to 14 (maximum possible
tender point score equalled 20). These criteria were chosen because they accurately dis-
tinguished those treated with effective drug from those treated with placebo when tes-
ted in an unreported therapeutic trial of cyclobenzaprine [62]. In a trial comparing ami-
triptyline, cyclobenzaprine and placebo, significant improvement was recorded if at
least 4 of the following 6 criteria were met: 50% improvement in pain, sleep, fatigue,
patient global assessment, or physician global assessment, and increase of 1 kg in
mean total myalgic score [63]. Dunkl et al proposed to include a FIQ total score less
than 45 (range 0-80), a pain intensity less than 5 on an 11 point NRS (range 0-10), a ten-
der point count less than 14 (range 0-18) and a total tender point intensity score less
than 85 (range 0-180), but this proposal is not based on solid evidence [53]. 

Until now, health economical studies in FM have been used mainly to determine
the impact of FM. However, costs can also be used as an outcome measure for treat-
ments effects. A really effective treatment relieves FM symptoms, thereby reducing
patients’ demands for other forms of healthcare and increasing their productivity.
Ideally, this will lead to a decrease in costs for both the individual patient and society
as a whole. Although measuring these costs is complex, depending strongly on labour
and disability laws and health care systems, health economical methods are available
to obtain reliable results. Signs and symptoms can be measured and balanced with
medical and non-medical costs, resulting in cost-effectiveness ratios. Quality of life can
be balanced with costs in cost-utility ratios, which can be compared over different
diseases. In future these methods may become important as outcome measures in cli-
nical studies, showing us which treatment strategies result in worthwhile improvement.

Pharmacotherapy for fibromyalgia

In 2004 a report was published commissioned by the American Pain Society to provide
evidence-based guidelines for the treatment of FM [64]. The authors found strong evi-
dence for the efficacy of tricyclic agents (amitryptiline and cyclobenzaprine) and
modest evidence for tramadol (with or without acetaminophen), fluoxetine, serotonine
and norepinefrine reuptake inhibitors (venlafaxine, duloxetine and milnacipran) and
pregabalin. These drugs will be discussed shortly. Corticosteroids and non-steroidal
antiinflammatory drugs, which are usefull in many rheumatic conditions, have no pro-
ven efficacy in FM.

In a meta-analysis of antidepressants for FM, amitriptyline 25-50 mg a.n. and cyclo-
benzaprine 10-40 mg/day were found to improve all outcome measures [65].
Cyclobenzaprine, a muscle relaxant with a tricyclic structure, is not registered in the
Netherlands. Effect sizes of amitriptyline ranged from 0.45 to 0.80 for pain and from
0.53 to 0.90 for sleep. Only one study had a follow-up of more than 9 weeks [63]. In this
study amitriptyline was superior to placebo after 1 month, but after 26 weeks differen-
ces were no longer statistically significant. At that time 36% of patients taking amitrip-
tyline versus 19% of those taking placebo met the criteria for clinically significant
improvement which were mentioned before.

Fluoxetine was not effective in a dose of 20 mg/day [66], but in a larger trial with
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flexible doses of up to 80 mg/day significant improvement occurred in pain, fatigue,
depression and FIQ total score [67]. However, in the latter trial the control group repor-
ted no improvement whatsoever. This is rather peculiar for a FM trial, as will be discus-
sed in chapter 5 [68]. The combination of fluoxetine 20 mg/day with amitriptyline 25
mg/day proved more effective than either alone [69].

Three serotonine and norepinefrine reuptake inhibitors (SNRI’s) have been tested
for the treatment of FM in randomized controlled trials. Duloxetine 60 mg twice daily
resulted in improvement of FIQ total score and several secondary outcome measures,
but not FIQ pain score [70]. Milnacipram, given once or twice daily in a total dose of up
to 200 mg/day, improved pain, global well-being, fatigue and other domains [71]. Both
agents were found to be effective and safe in the treatment of FM. Venlafaxine seemed
to have positive effects in two open trials [72,73], but in a randomized controlled trial
we could not confirm this, as will be shown in chapter 4. Although some improvement
was seen on the FIQ scores, pain scores did not show significant differences between
venlafaxine and placebo. 

Many of the trials mentioned above have studied the possible relationship between
changes in pain and changes in depression. However, no such relationship was seen.
Treatment effects were similar in subjects with and without major depression. 

Only three trials have studied the effect of tramadol in FM. The first one was a small
trial (n=12) with a cross-over design, in which tramadol was given as monotherapy [74].
A 20.6% reduction in spontaneous pain was reported, while placebo gave a 19.8% inc-
rease in pain. The second trial included only patients who could tolerate tramadol and
perceived benefit in the initial open label study phase [75]. This selected study sample
(69% of the initial group) was randomised to receive tramadol or placebo. Subjects
taking tramadol were more likely to complete the 6-week double-blind phase (57% vs
27%). From this the authors concluded that tramadol was superior to placebo. In the
third trial a combination tablet of tramadol and acetaminophen (37.5mg/325mg) was
compared to placebo, showing significant improvement of pain and other FIQ compo-
nents and few adverse effects [76]. 

Pregabalin was developed as a second-line anticonvulsant drug, but has been
registered also for the treatment of neuropathic pain. In an 8-week RCT (n=529) it was
concluded that pregabalin at 450 mg/day was efficacious for the treatment of FMS,
reducing symptoms of pain, disturbed sleep and fatigue, global measures of change,
and health related quality of life compared with placebo [77]. Pregabalin was well tole-
rated. Currently a second, even larger multicenter trial is being performed in Europe
and Asia.

Non pharmacological treatment

Strong evidence has been reported for the effectiveness of exercise, cognitive behavi-
oural therapy and multidisciplinary treatment programmes [64]. Various forms of exer-
cise have been studied, including aerobic exercise, muscle strengthening, dancing,
pool-based exercise and combinations. From a systematic review including 16 studies,
7 of which were considered high-quality studies, it was concluded that supervised aero-
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bic exercise training has beneficial effects on physical capacity (+ 17.1%) and FMS
symptoms (pain -11.4%) [78]. The authors noted that many studies gave insufficient
information on intensity, duration, frequency and mode of exercise. Positive effects
may last for at least 1 year, depending on whether patients continue exercising [79].
Pool-based exercise is equally effective as land-based exercise, but may be better tole-
rated as an initial means of exercise by FM patients with osteo-arthritis in weight-
bearing joints (because of water buoyancy) or by individuals who fear that exercise will
exacerbate their pain [80]. Adherence to exercise programmes is often poor; better
adherence is associated with younger age and with lower baseline levels of physical fit-
ness and stress [81]. Most trials studied a form of supervised group exercise, but a
home-based individual exercise programme also appears to work [82]. 

Patient education is generally considered to be a basic element of multidisciplina-
ry treatment programmes. Its effects have been studied mainly in combination with
exercise and/or cognitive behavioural therapy. Few studies focused on the effect of
education alone. A study comparing education to exercise or waiting list controls found
that both interventions had positive short-term effects, but long-term improvement was
seen only in the exercise group [83]. Group education alone was equally effective as a
highly structured combined cognitive/educational intervention [84] or a mind-body
intervention (meditation) [85]. However, in a large trial comparing three strategies (no
treatment; social support; social support + education), neither social support nor addi-
tional education yielded benefit in terms of FM-related symptoms or (cost of) health
care utilization [86]. 

Cognitive behavioural therapy (CBT) aims at teaching skills needed to control
disease symptoms and putting these skills into practise in everyday life. Although posi-
tive effects of CBT on physical function and perceived control have been found, the
effect on pain appears to be minimal [87]. Furthermore, as in exercise programmes,
adherence to CBT is often poor. 

Multidisciplinary treatment programmes (MTPs) have been studied in several con-
trolled trials. In a systematic review published in 2000, little scientific evidence was
found for the effectiveness of multidisciplinary rehabilitation for FM [88]. In recent
years more positive results have been published. A 6-week multidisciplinary interven-
tion including 18 group exercise sessions, 4 education lectures and two massage ses-
sions was superior to treatment-as-usual by a general practitioner and resulted in
improvement of pain, disability, and general health [89]. Most improvements lasted for
at least 15 months. In a waiting list controlled design, pool-based exercise and educa-
tion improved FIQ scores, quality of life and patient satisfaction [90]. However, from
these trials we do not know if the combination therapy is superior to any one of the
individual components.

Spa treatment as described in chapter 2 should also be considered a multidiscipli-
nary treatment programme, since it included not only thalassotherapy (a form of bal-
neotherapy), but also physical exercise and patient education [61]. It improved FM
symptoms and quality of life, although these effects were not statistically significant
beyond 6 months. Again, we do not know which of the elements contributed most. Spa
treatment in the restricted sense (staying in a spa resort and receiving balneotherapy)
appears to be at least partly responsible for the positive effects. In a RCT, 10 days of bal-
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neotherapy at the Dead Sea was compared to staying in a hotel [91]. In both groups
improvement in FM symptoms, physical functioning and tender point counts occurred,
but changes were larger and lasted longer in the group receiving balneotherapy. In ano-
ther trial comparing 2 weeks of spa treatment in Izmir (Turkey) with treatment as usual,
pain improved for 1 month and FIQ scores for up to 6 months [92].

Discussion

Extensive debate has been going on about the nature and origin of FM [93].
Rheumatologists (especially those who are the most sceptic about this condition) often
talk about ‘a typical FM patient’. This suggests that FM is an easily recognizable condi-
tion, which can be clearly distinguished from other rheumatic conditions. However,
given the large overlap with other chronic pain syndromes and the disputable meaning
of current classification criteria, it has been gradually accepted that FM represents
merely a certain part of a broad spectrum of pain and distress [12]. But although FM
may not be a disease entity, we have to accept that subjective symptoms like pain, fati-
gue and depression are real to those who experience them. It is our duty as a doctor to
help these patients as good as we can.

Are we helping our patients by making the diagnosis? Some authors argue we only
make them ill [93]. Others state that this would largely depend on how we use the
diagnosis. By giving the syndrome a name we distinguish it from other rheumatic syn-
dromes and we can reassure the patient that no actual damage to the musculoskeletal
system will occur. Making the diagnosis can put an end to a long medical journey in
search of an explanation. Neurologists Klaver and Baart, who consider FM and other
so-called pseudodiagnoses as reflections of a dysfunction of the lymbic system, say
that there are three options for dealing with pseudodiagnoses: remove, tolerate, or ana-
lyse the problem [94]. The first option means not making the diagnosis, but sending
patients back to the general practitioner and leaving them in fear and uncertainty. The
second option means putting the blame on the disease and thereby relieving patients
from their own responsibility to get well. Or even worse: the diagnosis may be used as
a stigma, thereby blaming the patient and relieving the doctor from the responsibility
of taking care. The third option means analysing the complex of predisposing, eliciting
and perpetuating factors and looking for ways to influence them. This requires real inte-
rest in our patients’ lives, their backgrounds, beliefs, behaviour and environment. If we
are willing to meet this challenge, then making the diagnosis of FM may be a useful
start.

There is no single explanation for FM. Instead, various etiologic factors have been
identified, and these may be different for each individual. In addition, patients may dif-
fer significantly in symptom severity, co-morbidity and disability. Until now, FM
research has not taken those differences into account. It is only recently that efforts
have been made to differentiate between subgroups of FM patients, based on psycho-
logical characteristics. Hopefully further research in this area will increase our under-
standing of the syndrome and our ability to predict which patient will benefit most from
a specific intervention [95]. 
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Although some drugs appear to improve FM symptoms, we do not know which
improvement is clinically relevant. It is difficult to compare the effects of different
drugs, since a wide range of different outcome measures has been used. Consensus in
this field is much needed. Furthermore, most drug trials lasted for up to 12 weeks; long-
term effects are unknown or disappointing. Combination therapy with multiple drugs
or with drugs and non-pharmacological interventions has not been studied.

In studies of non-pharmacological interventions specific information should be
given about patient samples (i.e. setting, disease duration, co-morbidity), the interven-
tion (i.e. duration and content of education programmes, frequency and intensity of
exercise regimes), patient compliance and adverse effects. Since FM is a chronic con-
dition, long-term follow-up is important. More information is needed on how to achie-
ve better compliance with exercise programmes and lifestyle advice in this specific con-
dition. Finally, health economical studies are needed to assess which of the many tre-
atment strategies is superior in terms of balancing effectiveness and costs.
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Abstract

Objectives.To study the effect of a combination of thalassotherapy, exercise and patient
education in people with fibromyalgia.
Methods. Patients with fibromyalgia, selected from a rheumatology outpatient depart-
ment and from members of the Dutch fibromyalgia patient association, were prerando-
mised to receive either 2 1/2 week treatment in a Tunisian spa resort, including thalas-
sotherapy, supervised exercise and group education (active treatment) or treatment as
usual (control treatment). Primary outcome measure was health related quality of life,
measured with the RAND-36 questionnaire. Secondary measures included
Fibromyalgia Impact Questionnaire, McGill Pain Questionnaire, Beck Depression
Inventory, tender point score and 6-minute treadmill walk test.
Results. 58 participants receiving the active treatment reported significant improve-
ment on RAND-36 physical and mental component summary scales. For physical
health, differences with the 76 controls were statistically significant after 3 months, but
not after 6 and 12 months. A similar pattern of temporary improvement was seen in the
self-reported secondary measures. Tender point scores and treadmill walk tests impro-
ved more after active treatment, but did not reach significant between-group differen-
ces, except for walk tests after 12 months.
Conclusions. A combination of thalassotherapy, exercise and patient education may
temporarily improve fibromyalgia symptoms and health related quality of life.
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Introduction

Fibromyalgia (FM) is a syndrome characterized by chronic widespread musculoskeletal
pain and increased tenderness to palpation. Apart from these core symptoms, several
additional symptoms such as fatigue, stiffness, disturbed sleep, subjective joint swel-
ling, psychological distress and impaired cognitive function are considered part of the
syndrome [1]. No factor has been identified as the single cause of FM; a multifactorial
model is used to describe how various biological and psychosocial factors can contri-
bute to the onset and persistence of chronic pain [2]. Although the concept of FM and
its validity as a clinical entity remain the subject of debate [3], it has been recognized
that FM has a major impact on health status, quality of life, functional and employment
status, use of health care resources, and costs [4-7]. These findings highlight the need
for an effective therapy, but at present no curative treatment for FM is available. 

Many studies have focused on self-management strategies, such as patient educa-
tion, coping skills training, and physical exercise [8]. Although these strategies often
prove to be superior to placebo treatment, the relevance of their effects remains uncle-
ar. Nevertheless, there is a growing tendency to offer multidisciplinary treatment pro-
grams for FM, based on the assumption that combining different types of non-pharma-
cological therapy will increase and prolong their positive effects [9-13]. 

In a prospective study on pain and pain relief in FM, Canadian patients reported
that exercise, relaxation, baths and massage were the interventions most commonly
preferred [14]. These four interventions are also the basic ingredients of treatment
courses in spa resorts. Although spa therapy - bathing in thermal water - has a long his-
tory in the treatment of various rheumatic diseases, its effects have not been studied
properly [15]. In FM, minor improvements in pain intensity have been reported after
balneotherapy, using thermal water [16], plain water with or without herbal oils [17], or
hydrogalvanic baths [18]. However, small patient numbers and methodological short-
comings limit the validity of these data. In a randomised controlled trial, 24 FM patients
receiving balneotherapy at the Dead Sea showed significant improvement in quality of
life for at least 3 months. However, 24 controls who stayed in the same area without
receiving balneotherapy also improved, albeit to a lesser extent [19]. 

Individual FM patients have reported beneficial effects from thalassotherapy, a
form of spa treatment in which sea water, algae and the seaside climate are applied as
therapeutic ingredients [20,21]. Though not supported by scientific evidence, thalasso-
therapy is practised in many mediterranean countries, especially France, where it is
applied in the treatment of various conditions. 
The aim of the present study was to assess the effects of a group program of thalasso-
therapy, exercise and self-management education in patients with FM, both in terms of
FM-related symptoms and of health-related quality of life.

Patients and methods

Subjects. People with primary fibromyalgia syndrome were included if they fulfilled the
following criteria: a diagnosis of primary FMS made by a rheumatologist, according to
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the ACR 1990 classification criteria [22]; age between 18 an 65 years; willingness to
undergo an inpatient treatment of some weeks. Exclusion criteria were: secondary FMS
(i.e. presence of an underlying other disease that causes chronic widespread pain); co-
morbidity interfering with spa treatment; other serious comorbidity; dependency on
wheel chair or help from other people; current involvement in a law procedure concer-
ning disability or employment; recent spa treatment for musculoskeletal disorders; dif-
ficulty understanding Dutch.

Study design.The study was designed as a pre-randomised controlled trial. Obviously,
patients could not be blinded for the intervention. Knowledge of being either in the spa
treatment group or in the control group might considerably influence the results. In
order to reduce this patient related bias, patients were not informed on the comparison
between groups. A modified pre-randomized study design according to Zelen [23] was
applied, in which the consent-before-randomisation sequence was reversed. Patients
eligible for inclusion were randomly allocated to the treatment or control group using
a computer-generated randomisation list and closed numbered envelopes. Patients
allocated to the spa treatment group (SPA) were then fully informed about the spa tre-
atment and thecorresponding study protocol. Patients allocated to the control group
(CTL) received only information about their part of the study protocol which was des-
cribed as a study on the social consequences of FM. They were not told that they for-
med a control group for an intervention study. Moreover, to maintain this patient blin-
ding, patients in the SPA group were specifically asked not to talk to other patients
about the study. They were instructed to inform only their spouses, close relatives, and
(if necessary) their employer.

The pre-randomised study design carries the risk of selection bias. In our study, for
instance, employed patients or patients with small children may find it more difficult to
leave their job or their family for 2 1/2 weeks. Therefore patients in the SPA group are
more likely to refuse participation than CTL patients. To prevent this type of selection
bias, the following question was included in the screening questionnaire: 'If a few
weeks' admission to a rehabilitation centre would be useful for treating your fibromy-
algia, would you be prepared to do so?' If the answer was 'no', the person was exclu-
ded. After discussing the specific ethical issues raised by the prerandomised design,
the study was approved by the Medical Ethical Committee of Medisch Spectrum Twente
Hospital, Enschede, The Netherlands. All participants gave written informed consent.

Patient selection. Two comparable ways of patient selection were applied. First, from
our Diagnosis Registry we selected all patients aged between 18 and 65, who had visi-
ted one of our regional rheumatology clinics in 1997 or 1998 and in whom a clinical
diagnosis of FMS had been made. Eligible cases were sent a letter asking the patient to
'participate in a study on the social consequences of FM'. Second, through an adverti-
sement in the Dutch FM patient association (FES) Magazine (10.000 members at that
time), patients were asked to 'participate in a study on the social consequences of FM'.
All patients interested in the study were asked to answer a screening questionnaire and
return it by mail. If their answers to this questionnaire revealed no apparent reasons for
exclusion, they were seen by the investigator (TRZ), who after an interview and physi-
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cal examination decided if patients were eligible for inclusion. 

Intervention.Treatment groups consisted of 17-21 patients. They were accompanied by
3 persons: the principal investigator (TRZ, a rheumatologist), a sports instructor and a
FM patient familiar with thalassotherapy. Some weeks before the journey a group mee-
ting was arranged to make eachother's acquaintance and to give information about the
journey, the spa treatment and the follow-up. Participants were required to contribute
€227 (or less if they could not afford this), covering a small part of the total cost of tra-
vel and accommodation. The spa treatment was given on Jerba, a peninsula off the
coast of southern Tunisia with a temperate mediterranean climate. The first group went
in March-April 1999, the second and third groups in May and June 2000. On day 1
patients travelled to Jerba by air. They stayed in a luxurious tourist hotel on a full board
basis, sharing rooms with a fellow patient. Spouses or relatives were not allowed to
join them. On day 19 the group returned home. The treatment program consisted of 4
elements: thalassotherapy, exercise, patient education and recreational activities.

Thalassotherapy was provided in a thalassocentre, a well-equipped institute loca-
ted within the hotel complex. Its Tunisian staff is well-trained and maintains high stan-
dards of hygiene and service. On day 2, before starting thalassotherapy, patients were
seen by the spa doctor, who composed a therapy program according to their individu-
al demands. The program consisted of 7-8 sessions divided over 15 days. Each session
included 4 out of the following modalities: hamam (Turkish bath), algotherapy (hot
packs with algae), douche à affusion (massage while lying under a shower), whirlpool,
underwater jetstream massage, pool exercise, and massage. The different treatment
modalities alternated with resting periods; a complete thalassotherapy session took
approximately 3 hours. If patients experienced adverse effects or other problems rela-
ted to thalassotherapy, their program was adjusted in consultation with the spa doctor.

A series of 7 one-hour sessions of supervised group exercise was scheduled on
days when no thalassotherapy was given. Exercise groups consisted of 4-5 persons.
The exercise program included warming-up, gentle stretching and various forms of
low-impact aerobic exercise, e.g. treadmill walking, cycling and swimming. Patients
were instructed to exercise within their own abilities, trying to reach 70 % of the predic-
ted maximum heart rate for their age (beats per minute = 220 - age). Apart from this
supervised exercise sessions, participants were encouraged to start each day with 20-
30 minutes of swimming and to take some form of light exercise (e.g. walking on the
beach or recreational swimming) on mornings or afternoons with no formally schedu-
led thalassotherapy or exercise sessions. 

The patient education program consisted of 7 sessions of 1-1 1/2 hours, directed by
the rheumatologist (TRZ). The 1st and 7th session were plenary sessions, the other ses-
sions were in smaller groups of approximately 10 persons. The program was a mixture
of lectures by the rheumatologist, plenary discussions and discussions in small groups,
and small assignments to be prepared before the next session. The following issues
were included: general information on FM; importance of physical fitness and exercise;
the role of emotions in FM; finding a balance between work load and capacity; stress
handling; coping with reactions from others; sence and nonsence about drugs, diets,
complementary and alternative medicine. Patients were encouraged to share their
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experiences, but mere complaining was gradually restricted, whereas positive coping
styles and practical problem-solving were emphasized. Elements of self-management
programs were applied [24], based on the self-efficace theory by Bandura [25].

Recreational facilities were available according to standard for luxurious tourist
hotels. They included indoor and outdoor swimming pools, a sandy beach, touristic
daytrips and a range of other day- and nighttime entertainment.
Although recreational and tourist activities were part of the program, instructions for
participants emphasized that they joined in a treatment program, not just in a holiday
project. They were strongly advised to take adequate rest after lunchtime and at night.

Control condition. CTL subjects were told they participated in an observational study to
assess the impact of FM on several aspects of health and social functioning. They con-
tinued treatment as usual,  provided by their own physicians.

Assessments. At baseline (one week before travelling to Jerba) the SPA subjects ans-
wered a set of several self-administered questionnaires (see below). At the beginning
and the end of their stay in the spa resort, a tenderpoint examination and a physical fit-
ness test were performed. In the second week after their return patients answered the
same set of questionnaires. At 3, 6 and 12 months, tender point examination and phy-
sical fitness testing as well as questionnaires were repeated. CTL subjects were asses-
sed with the same instruments at baseline and after 3, 6 and 12 months. They were not
assessed after 1 month, since this might have appeared very irrational to them.

General health status, measured with the RAND 36-item Health Survey (RAND-36),
was chosen as the primary outcome measure. The RAND-36 bas been translated and
validated for use in Dutch patients [26]. It is almost identical to the SF-36, which is uni-
versally applied in studies of various chronic disorders. The SF-36 had sufficient sensi-
tivity-to-change in a study of cognitive behavioral therapy and in a study of balneothe-
rapy for FMS [19;27]. Two summary components were computed, aggregating scores
from eight subscales of the RAND-36 into two summary scores: Physical Component
Summary (PCS or physical health) and Mental Component Summary (MCS or mental
health) [28]. Raw scale scores of the RAND-36 were transformed into Z-scores, using
Dutch means and standard deviations [29], which were multiplied with the US factor
score coefficients and summed over all eight subscales (US factor scores were used to
facilitate international comparisons). Finally, t-scores were calculated by multiplying
the obtained PCS and MCS sums by 10 and adding 50 to the product to obtain transfor-
med summary scores that are normally distributed with a mean of 50 and a standard
deviation of 10 [28]. General health was also measured with a 100-mm visual analogue
scale (VAS) for general health during the past week.

Disease specific health status was measured with a Dutch translation of the
Fibromyalgia Impact Questionnaire (FIQ). The FIQ is a validated self-report inventory
which has been recommended as a primary endpoint in FM clinical trials [30,31].
Respondents are requested to rate their status within the past week. Questions 1-10,
rated on a 4 point adverbial rating scale, are summed to form one subscore for physi-
cal impairment. Item 11 asks for the number of days felt good, item 12 asks how many
days of work were missed because of fibromyalgia. Items 13-19, dealing with job diffi-
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culty, pain, daytime fatigue, morning tiredness, stiffness, anxiety and depression, are
rated on a 100 mm visual analogue scale (VAS). Results for each item are normalized to
yield a score between 0 and 10, with higher scores indicating greater impairment. FIQ
total score is computed by summing all except the two job-related items, thus ranging
from 0 to 80. 

The FIQ has been translated into various languages [32,33-36], but our Dutch trans-
lation has not been formally validated yet. Therefore a number of other validated, fre-
quently used outcome measures were included to study individual domains of the FIQ.
Depression was measured using a Dutch translation of the 1979 version of Beck's
Depression Inventory (BDI) [37,38]. Pain was assessed using the McGill Pain
Questionnaire-Dutch Language Version (MPQ-DLV) [39]. Fatigue was measured with the
subscales 'subjective fatigue' and 'physical activity' of the Checklist Individual Strength
(CIS) [40]. This instrument asks respondents to judge a set of statements concerning
their fatigue on a 7-point adjectival rating scale from 1 (= correct) to 7 (= incorrect).  The
CIS has been validated as a measure of fatigue in different patient populations. Sleep
problems are frequently mentioned as part of FMS, but are not included as an item in
the FIQ. To assess sleep quality, a separate 100-mm VAS for sleep over the past week
was added to the questionnaire.

Tender points were examined by applying a pressure of approximately 4 kg with
the tip of the thumb or index finger on the 18 points defined in ACR classification crite-
ria [22]. From this assessment the total number of painful tender points (tenderpoint
score = TPS, range 0-18) and a graded tender point score (GTPS) were recorded. For
GTPS each point was scored by the assessor on a scale from 0 to 3 (0, no pain; 1, mild
pain, no grimace; 2, spontaneous verbal reaction to pain and grimace; 3, severe pain
with withdrawal) and the sum of 18 points was recorded [41,42]. Patients and controls
were all assessed by the same observer (TRZ).

Physical fitness was measured with a modified 6 minute walk test. Patients walked
on a computerized treadmill system (Technogym™ Runrace HC-1200) with automatic
heart rate monitoring (Polar™) for 8 minutes. They were constantly supervised and
received instructions on how to walk without leaning on the handlebars and how to
maintain a normal walking pace. During the first 2 minutes the treadmill system auto-
matically adjusted its speed and slope, untill the patient reached the target heart rate of
0.70 x (220 - age)/min. The treadmill speed did not exceed normal walking pace, thus
allowing all patients to perform on their own level, without actually having to run. From
speed, slope and the patient's weight the system computed the amount of labour per-
formed. Labour during the last 6 minutes was recorded as a measure of physical fit-
ness. Using this procedure, the test result was independent of patient motivation or
perceived exertion.

Statistical analysis. Demographic characteristics of SPA and CTL groups were compa-
red with chi-square test (binary data), Mann-Whitney test (ordinal data) or 2-tailed inde-
pendent t-test (continuous data). Results of SPA subjects after 1 month were compared
to baseline using paired-samples t-test or Wilcoxon Signed Ranks test. Since control
patients were not assessed after 1 month, between-group comparison at that moment
was not performed. For the primary outcome measure (RAND-36) results at 3, 6 and 12
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months were analyzed by univariate analysis of covariance (ANCOVA) with baseline
values as covariate. Before applying ANCOVA the assumptions for performing ANCO-
VA (homogeneity of variance and parallelism of regression) were checked.  For FIQ total
score and all other outcomes, results at 3, 6 and 12 months were analyzed by compa-
ring change scores between groups, using 2-tailed independent-samples t-test or
Mann-Whitney test (change score Tx = value Tx - value T0).

Results

Results of patient selection and randomisation are presented in figure 1. A total of 170
patients initially fullfilled inclusion criteria; 84 of them were randomized into SPA and
86 into CTL group. After randomisation and information, more patients refused partici-
pation in the SPA group than in the CTL group. Reasons for refusal in the SPA group
were: 3 job-related, 6 family-related, 2 financial, 12 unknown. In the CTL group these
were: 1 marked improvement of FM symptoms, 1 disappointment with the study pro-
tocol, 6 unknown. Three SPA and 2 CTL subjects withdrew due to comorbidity occuring
in the period between inclusion and study start. Finally, 58 patients received spa treat-
ment and 76 patients entered the control protocol.

Figure 1. Flow chart of patient selection and randomisation
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Table 1. Baseline demographic data of spa treatment (SPA) and control (CTL) groups 

SPA CTL 

No. of patients (female : male) 58 (55 : 3) 76 (73 : 3)

Age (median, range) 48 (22-64) 47 (24-64) 

Married or living with a partner (%) 44 (76) 66 (87) 

Years since continuous symptoms onset (median, range) 10 (2-35) 10 (1-42) 

Educational level (median, range) *   3 (1 - 6)   3 (1 - 6)

Employment status 

employed (%) 24 (41.4) 27 (35.5)

health-related unemployment (%) 25 (43.1) 32 (42.1)

other reasons for unemployment (%)   9 (15.5) 17 (22.4)

* maximum possible range is 1 (elementary school) - 6 (university). 

Baseline demographic characteristics for both groups are shown in table 1. No statis-
tically significant group differences were found.

During follow-up, the response rate by self-reported questionnaire was high: 95.3%
for SPA and 95.6% for CTL. Only one SPA subject withdrew from follow-up after 6
months; several attempts were made to contact her, but she did not respond nor retur-
ned the remaining questionnaires. Although all CTL subjects continued to return their
questionnaires (by mail if necessary), their overall rate of attendance at the follow-up 
visits was lower: 80.3% for CTL vs. 89.1% for SPA. All but one of the CTL subjects remai-
ned unaware of the fact that they were controls for a spa treatment group.

Following treatment, SPA subjects reported significant improvement on mental and
physical component summary scores (table 2) and on all subscales of the RAND-36
(data not shown). 
After 3 months, the differences between SPA and CTL were statistically significant for
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Table 2. Results of RAND-36

Change from baseline 

RAND-36 components baseline value 1 month 3 months 6 months 12 months 

Physical component 

Spa 28.6 (8.0) 6.3 (8.2)* 3.6 (8.8) ** 1.3 (9.6) 2.6 (7.4) 

Control 27.8 (7.4)  - 0.8 (6.7) 0.5 (5.8) 1.6 (7.8) 

Mental component 

Spa 45.7 (11.5) 6.5 (10.2)* 0.8 (11.2) 0.2 (9.8) - 2.2 (11.1) 

Control 46.5 (10.2)  - 1.2 (9.1) 0.1 (11.4) 0.5 (10.1)

Data are presented as mean scores (SD) at baseline and mean change from baseline (SD) at follow-up
assessments. Maximum range for each item is 0-100. Positive change indicates improvement.  
*   P < 0.001 for post-spa change from baseline (paired t-test). 
**  P = 0.02 for Spa vs Control (ANCOVA). 
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Table 3. Results of Fibromyalgia Impact Questionnaire

Change from baseline 

FIQ subscales Baseline value  1 month  3 months  6 months 12 months 

Physical functioning  

Spa 4.5 (1.7) - 0.9 (1.6)  - 0.6 (1.4) - 0.3 (1.6) - 0.1( 1.8) 

Control 4.5 (1.6) - 0.0 (1.4) - 0.1 (1.5) - 0.2 (1.5) 

Days not felt good  

Spa 7.2 (2.4) - 3.0 (1.2)  - 1.3 (3.1)  - 0.4 (3.1) - 1.0 (2.6) 

Control 6.6 (2.7) 0.1 (2.7) 0.1 (2.6) - 0.4 (3.2) 

Days missed work

Spa 0.9 (2.2) - 0.4 (1.2)  - 0.8 (2.3)  0.5 (3.5) 1.1 (3.8) 

Control 0.8 (2.6) 0.7 (1.9) 1.2 (3.4) 1.5 (3.1) 

VAS-job difficulty

Spa 5.7 (2.2) - 1.5 (2.8)  - 0.9 (2.6)  - 0.2 (3.0) - 0.3 (2.1) 

Control 5.7 (2.1) - 0.0 (2.0) 0.1 (2.1) - 0.0 (2.6) 

VAS-pain  

Spa 5.9 (1.8) - 1.6 (2.3)  - 0.7 (1.9)  - 0.1 (2.3) - 0.1 (1.7) 

Control 5.8 (1.7) 0.0 (1.5) 0.1 (1.7) - 0.3 (1.9) 

VAS-fatigue  

Spa 6.5 (2.0) - 1.6 (2.8)  - 1.0 (2.0)  - 0.8 (2.5)  - 0.3 (2.1) 

Control 6.3 (1.9) - 0.1 (1.7) 0.1 (1.6) - 0.3 (2.0) 

VAS-morning tiredness  

Spa 6.6 (1.9) - 1.5 (2.6)  - 0.9 (2.2)  - 0.3 (2.5) - 0.1 (2.1) 

Control 6.2 (2.3) - 0.0 (2.3) 0.3 (2.0) - 0.1 (2.7) 

VAS-stiffness  

Spa 6.3 (2.1) - 1.9 (2.7) - 0.8 (2.0) - 0.3 (2.3) - 0.5 (1.9) 

Control 6.4 (2.0) - 0.4 (1.7) - 0.1 (1.7) - 0.5 (1.9) 

VAS-depression  

Spa 2.6 (2.4) - 0.7 (2.1) - 0.2 (2.4) 0.1 (2.4) 0.6 (2.8)  

Control 2.8 (2.3) - 0.1 (2.1) - 0.1 (2.2) - 0.3 (2.4) 

VAS-anxiety  

Spa 3.7 (2.8) - 1.3 (2.7)  - 0.6 (2.7) - 0.5 (2.7) - 0.2 (3.0) 

Control 3.4 (2.4) - 0.2 (2.0) 0.1 (2.3) - 0.4 (2.0) 

FIQ total score (range 0-80) 

Spa 43.2 (11.9) -12.8 (12.9)* - 6.3 (11.4)**  - 2.6 (13.8) - 1.7 (10.8) 

Control 42.3 (11.6) - 0.9 (10.2) 0.3 ( 9.2) - 2.5 (12.0) 

Data are presented as mean scores (SD) at baseline and mean change from baseline (SD) at follow-up 
assessments. Raw data were transformed into normalized scores, all ranging from 0 to 10, with higher 
scores indicating worse condition. Negative change indicates improvement.  
* P < 0.01 for SPA group between baseline and T= 1 month    
**  P < 0.01 for difference between SPA and CTL group.    
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Table 4. Results of other outcome measures

Change from baseline 

Instrument (range) Baseline  1 month  3 months  6 months 12 months

BDI total score (0-63) 

Spa 13.2 (6.8) - 2.9 (3.8)* - 1.7 (5.5) - 2.0 (4.5) - 0.3 (5.5) 

Control 13.0 (6.7) - 1.2 (5.3) - 0.8 (5.4) - 0.8 (4.7) 

MPQ-DLV pri-total (0-63) 

Spa 21.1 (8.4) - 7.3 (8.3)* - 4.0 (7.3)*** - 2.8 (8.5) - 1.4 (6.9) 

Control 21.0 (8.8) - 2.5 (8.6) - 2.0 (8.3) - 1.5 (7.9) 

CIS-subjective feeling (8-56) 

Spa 45.2 (8.7) -11.6 (11.0)* - 5.5 (9.1)*** - 3.6 (9.4)**** - 2.8 (9.5) 

Control 44.0 (8.2) - 1.4 (6.5) - 0.2 (7.4) - 1.3 (8.2) 

CIS-activity (3-21) 

Spa 12.0 (6.1) - 1.8 (5.3)** - 0.8 (3.8)**** -0.0 (4.5) 0.7 (5.5) 

Control 10.9 (5.3) 1.1 (4.9) 1.6 (4.8) 0.7 (5.4) 

VAS-sleep (0-10)

Spa 5.5 (2.1) - 1.5 (2.8)* - 0.1 (2.2) 0.1 (2.5) 0.4 (2.5) 

Control 5.9 (2.2) - 0.3 (2.3) - 0.1 (2.3) - 0.4 (2.5) 

VAS-general health (0-10)

Spa 6.1 (1.8) - 1.6 (2.6)* - 0.8 (2.2)**** - 0.0 (2.3) - 0.1 (1.9) 

Control 6.2 (1.6) 0.2 (1.7) 0.1 (1.7) - 0.5 (1.8) 

No. of tender points (0-18)

Spa 13.8 (2.5) - 2.2 (2.8)* - 2.0 (3.4)*** - 1.2 (3.3) - 1.9 (3.8) 

Control 13.6 (2.6) - 0.6 (2.2) - 1.0 (2.8) - 1.7 (3.1) 

GTPS (0-54)

Spa 20.0 (7.5) - 4.0 (6.0)* - 3.6 (6.2)*** - 1.7 (6.9) - 2.6 (7.8) 

Control 18.5 (5.3) - 0.2 (3.9) - 0.7 (4.7) - 1.5 (5.5) 

treadmill walk test (in kCal) 

Spa 26.6 (9.0) 2.9 (7.3)* 5.9 (8.3) 5.7 (10.2) 5.1 (7.6)****

Control 28.0 (9.2) 3.3 (6.8) 4.4 (6.9) 1.7 (6.7) 

Data are presented as mean scores (SD) at baseline and mean change from baseline (SD) at follow-up 
assessments. Negative change indicates improvement, except for treadmill walk test. 
BDI = Beck Depression Inventory; MPQ-DLV = McGill Pain Questionnaire-Dutch Language Version;  
PRI = Pain Rating Index; CIS = Checklist Individual Strength; GTPS = Graded Tender Point Score. 
*  P < 0.01 for SPA group between baseline and T= 1 month.   
**  0.01 � P � 0.05 for SPA group between baseline and T=  1 month.
***  P < 0.01 for difference between SPA and CTL group. 
****  0.01 � P � 0.05 for difference between SPA and CTL group. 



physical, but not for mental health. After 6 and 12 months, no statistically significant dif-
ferences between SPA and CTL were found.

Results of FIQ subscales and total score are presented in table 3.
At baseline there were no statistically significant differences between SPA and CTL. 
At T1 month the SPA group showed improvement on FIQ total score (p < 0.01 for paired-
samples t-test) and on all individual items, except 'days missed work'. After 3 months,
improvements were less pronounced, but differences between FIQ total score of SPA
and CTL were statistically significant. After 6 months, change scores in the SPA group
still suggested improvement, but differences with CTL were not statistically significant.
After 12 months, few differences in favour of the SPA group remained, whereas SPA
subjects even scored somewhat higher on depression.

Results of other outcome measures are summarized in table 4. BDI scores for
depression improved in the SPA group shortly after treatment, but during follow-up no
significant difference between SPA and CTL was seen. The same applies to outcomes of
VAS-sleep. The MPQ-DLV total pain rating index decreased by 35% after spa treatment;
at T3 months change scores in the SPA group were still significantly larger than in the CTL
group. The CIS subscale 'subjective fatigue' improved by 26% after spa treatment; the
difference between SPA and CTL remained statistically significant for 6 months.
Improvement on the subscale 'activity' was less pronounced. VAS ratings of general
health in the SPA group initially improved by 26%. This improvement had been halved
after 3 months and disappeared after 6 months. Tender points significantly decreased
after spa treatment, both in terms of numbers and severity. However, this also occur-
red in the CTL group, though more gradually. Therefore change scores only differed sig-
nificantly between groups at T3 months. Finally, SPA and CTL groups both performed bet-
ter on the treadmill walk test during follow-up than at baseline. Differences between
groups were statistically significant at 12 months' assessment only.

SPA subjects were overall very satisfied with thalassotherapy. Minor adverse
events such as sunburn and mild self-limiting gastroenteritis occurred frequently, as
could be expected in a mediterranean environment, and caused some patients to occa-
sionally skip a thalassotherapy session. Two patients experienced more significant
adverse events, although these were not strictly related to thalassotherapy. One of
them sprained an ankle while visiting a nearby village. The other patient was examined
in a local hospital after falling off a horse. She sustained only superficial injuries and
could return to the hotel after tetanus vaccination. In the remaining week she followed
an adjusted regimen of thalassotherapy and exercise.

Discussion

The results of this study confirm our hypothesis that a combination of thalassotherapy,
exercise and patient education can significantly improve symptoms and health-related
quality of life in FM. After 3-6 months, most outcome measures showed improvement.
After 6 months, however, most differences between SPA and CTL group were no lon-
ger statistically significant, indicating that our combined program should be regarded
as a palliative treatment with temporary effects. 

42

Chapter 2



A randomised controlled trial is generally considered the best way to study the
effect of an intervention. Had we used a conventional RCT design in the present study,
then patients allocated to the CTL group probably would have been very disappointed
and hence would have withdrawn or be negatively influenced. To avoid this, a preran-
domised design was chosen, allowing us to keep CTL subjects unaware of the treat-
ment condition. Obviously SPA subjects could not be blinded to the treatment, so
results may have been influenced by suggestion or by a 'desire to please the observer'.

Our prerandomised design carried a risk of selection bias, as would have been the
case for a conventional randomised controlled trial. We tried to avoid this by excluding
in advance those who objected to admission to a rehabilitation clinic for FM. The resem-
blance of patient characteristics in SPA and CTL groups indicates that major selection
bias did not occur. The 1 month assessment for SPA subjects was included to evaluate
short-term effects. We chose not to assess CTL subjects after 1 month, therefore no
direct comparison between SPA and CTL group for that interval could be made. 

Our results suggest that the positive effects of spa treatment extend to several
domains, including general health, pain, fatigue, and physical functioning, which are all
very relevant in FM. The same pattern of improvement occurs in various outcome mea-
sures, indicating that positive outcomes are not a result of multiple testing, but reflect
actual health improvement. 

Improvement in mental health was less pronounced and of shorter duration than in
physical health, suggesting that our treatment program exerts predominantly physical
effects. We would like to mention, however, that the rather low baseline levels of
depression in our study sample left only limited room for improvement. In our study
mean VAS-depression was 27 mm and mean BDI 13.1, whereas other studies reported
42 to 66 mm for VAS-depression [9,10;13] and 16 to 22 for BDI [10,11;43].

The results from 6-minute walk tests at 3 and 6 month intervals suggest improve-
ment of physical fitness in both groups. A 2 1/2 week exercise training may generally
be considered too short to improve physical fitness. However, most exercise studies in
FM have applied exercise frequencies of 2-3 times 1 hour per week [44,45-47], where-
as our patients exercised on a daily basis. Additionally, the patient education program
may have encouraged them to continue exercising at home. Maybe this explains why,
after 12 months, the SPA group performed significantly better on the walk test.
However, these results must be interpreted with caution.

There was a significant difference in tender point scores between SPA and CTL sub-
jects after 3 months. At longer follow-up, however, this difference diminished, mainly
because tender point scores in the CTL group gradually decreased. This is in line with
findings from Dunkl et al, who showed that in patients reporting worse or unchanged
symptoms over a 6-month period, the tender point count still decreased by 0.62 and
0.91 points respectively [31]. A possible explanation for this finding might be that once
subjects get accustomed to tender point assessments, they tend to respond less.

Although there are no gold standards for improvement in FM, some of our results
can be compared to data from other studies. First, in various chronic pain disorders,
including FM, a 2-point reduction or a 30% improvement on an 11-point numerical pain
rating scale represents a clinically important difference (defined as a patient global
impression of 'much improved' or 'very much improved') [48]. Assuming that the same
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applies to a 100-mm VAS-pain, the 27% improvement observed after thalassotherapy
indeed appears to be clinically relevant. Second, in a study on responsiveness of out-
come measures for FM, ‘general improvement’ (as judged by patients after 6 months)
corresponded to a mean reduction of FIQ total score by 15.8 points [31]. In our study
the mean initial reduction after thalassotherapy was 12.8 points (30% from baseline),
again indicating relevant improvement. Third, our results are better than those reported
for other combined treatment programs: 9% improvement of FIQ total score after 6 ses-
sions of patient education and 6 sessions of exercise instructions [9], 25% after 6
months of weekly group therapy [10], and 14% after 6 months of hydrotherapy and 6
education meetings [49].

Despite the initial size of the treatment effect, its temporary nature raises questions
about cost-effectiveness, which should be addressed before implementing this pro-
gram. Furthermore, one should ask what the additional effect of such a program is,
compared to conventional exercise and patient education. Our study does not provide
definite answers to this question, but some remarks can be made. It seems plausible to
suggest that a warm, dry and sunny climate may improve FM symptoms, since a majo-
rity of FM patients report that their symptoms are influenced by weather conditions
[50,51]. In contrast with these patient impressions, formal studies on the relationship
between weather conditions and fibromyalgia found hardly any correlation [52,53-55].
However, these studies focused on weather changes within the same climate, whereas
transition to a totally different climate may influence FM symptoms more strongly.
Several additional factors might contribute to the overall beneficial effect, such as a
relaxing environment, support from other patients and absence of work duties. The
importance of such factors was mentioned by Neumann et al., who reported that FM
patients, staying at the Dead Sea but not receiving balneotherapy, still showed signifi-
cant improvement [19]. A similar comment was made by the authors of a recent study
on spa-exercise therapy in ankylosing spondylitis [56]. On the other hand, both studies
reported additional improvement in the spa- or balneotherapy group compared to con-
trols, indicating that apart from the nonspecific 'holiday effect' there is also a specific
treatment effect involved. 

In conclusion, a combination of thalassotherapy, exercise and patient education
can produce significant subjective improvement in patients with FM, lasting for 3-6
months.
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Abstract

Objectives. To estimate the cost-effectiveness of an adjuvant treatment course of spa
treatment compared to usual care only in patients with fibromyalgia syndrome (FM). 
Methods. 134 patients with FM, selected from a rheumatology outpatient department
and from members of the Dutch FM patient association were randomly assigned to a 
2 1/2 week spa treatment course in Tunisia or to usual care only.  Results are expressed
as quality-adjusted life years (QALYs) for a 6-month as well as a 12-month time horizon.
Utilities were derived form the Short Form 6D (SF-6D) scores and the visual analog
scale (VAS) rating general health. Costs were reported from societal perspective. Mean
incremental cost per patient and the incremental cost utility ratio (ICER) were calcula-
ted; 95% confidence intervals (CI) were estimated using double-sided bootstrapping.
Results.The data of 128 (55 spa and 73 controls) of the 134 patients (96%) could be used
for analysis. Improvement in general health was found in the spa group until 6 months
of follow-up by both the SF-6D (AUC 0.32 versus 0.30, p< 0.05) and the VAS (AUC 0.23
versus 0.19, p< 0.01). After one year no significant between-group differences were
found. Mean incremental cost of spa treatment was €1,311 per patient (95% CI -369 to
2,439), equalling the cost of the intervention (thalassotherapy including airfare and lod-
ging), or €885 per patient based on a more realistic cost estimate.
Conclusions.The temporary improvement in quality of life due to an adjuvant treatment
course of spa therapy for patients with FM is associated with limited incremental costs
per patient.

KEYWORDS: Fibromyalgia, Thalassotherapy, Exercise, Quality of life, Cost Effectiveness
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Introduction

Fibromyalgia (FM) is a syndrome characterised by chronic widespread musculoskeletal
pain and increased tenderness to palpation [1]. Although the exact cause of FM is
unknown, it is suggested that a combination of biological, psychological and social fac-
tors leads to pain amplification and central sensitisation to peripheral stimuli [2]. Pain
and other important features like sleep disturbance and fatigue all contribute to increa-
sing disability and reduced quality of life [3]. Furthermore, FM is associated with in-
creased health care consumption, significant productivity loss and considerable econo-
mic costs [4-6]. 

Until now, treatment results in FM are mostly unsatisfactory. Several forms and
combinations of physical exercise and patient education have been shown to have
positive effects, but effect sizes are often moderate, drop-out rates considerable and
long-term effects unknown [6,7].  

In this century, health care policy will increasingly be based on cost-benefit ratios
of new interventions. However, cost-effectiveness of treatment programmes for FM has
not been subject to study up till now [7]. In a previous publication, we concluded that
a group programme of thalassotherapy, exercise and patient education (spa treatment)
resulted in temporary improvement of FM symptoms and health-related quality of life
[8]. This paper addresses the health economic aspects of spa treatment compared to
usual care in patients with FM. The cost-utility analysis was performed alongside the
pre-randomised controlled trial.

Methods

Design. The pre-randomised controlled clinical trial (RCT) has been described pre-
viously [8]. Outcome assessments were done at baseline and after 1, 3, 6 and 12
months. Costs were measured prospectively via monthly questionnaires filled out by
the patients. In order to test group differences for costs at baseline, retrospective data
about health care consumption and employment status over the past 6 months were
collected as well.

Patients. Patients with primary fibromyalgia (FM) were included if they met the follo-
wing criteria: a diagnosis of primary FM made by a rheumatologist, according to the
ACR 1990 classification criteria [1]; age between 18 and 65 years; willingness to under-
go an in-patient treatment of some weeks. Exclusion criteria were: secondary FM; co-
morbidity interfering with spa treatment; other serious co-morbidity; dependency on a
wheelchair or help from other people; current involvement in a legal procedure concer-
ning disability or employment; recent spa treatment for musculoskeletal disorders; dif-
ficulty understanding Dutch.

Intervention. The Spa treatment (SPA) was given on the Island of Jerba, Tunisia. Three
groups of up to 20 patients travelled to Jerba by air and stayed in a luxurious tourist
hotel on a full-board basis for 2 1/2  weeks, sharing rooms with a fellow patient. The tre-
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atment programme consisted of five elements: thalassotherapy, group exercise, patient
education, recreational activities and relaxation. 

Thalassotherapy was provided in a thalasso centre by qualified Tunisian staff. It
consisted of seven 3-hour sessions. The supervised group exercise (max. 5 patients per
group) included seven 1-hour sessions with various forms of low-impact aerobic exer-
cise. The patient education programme consisted of seven sessions in groups of up to
10 patients, directed by the rheumatologist (TRZ). Details of the intervention have been
published before [8]. In the control group, patients continued to receive their usual care
only (UC). 

Utility measurement. Utilities refer to preferences individuals or society may have for
any particular health state [9] and value the health of the patient from 0 (as bad as
death) to 1 (perfect health). For the present study, utilities were assessed in two diffe-
rent ways, using the RAND-36 and a visual analogue scale (VAS) for general health.

The RAND-36 (a validated Dutch version of the SF-36 health survey ) measures
general health status [10]. From the RAND-36, the SF-6D utility index was calculated
[11]. The SF-6D reflects the general public’s valuation of health states derived from the
SF-36. General health was also measured with a 100 mm VAS. The VAS score ranges
from 0 to 100: worst imaginable to best imaginable health. 

Costs. Societal costs during the 1-year follow-up period were assessed and valued in
accordance to the Dutch guidelines for pharmaco-economic research [12] including
direct and indirect medical costs as well as indirect non-medical costs. Both FM-related
and other costs were included, since it is sometimes difficult to distinguish one from
the other.  Table 1 lists all direct and indirect costs which were included in the analysis, 
presenting the method of valuation, the cost price per unit and its source. Most cost pri-
ces were obtained from Dutch standard prices as described in the Dutch manual for
costing by Oostenbrink et al [13]. This manual was designed to increase standardisati-
on in costing methodology among studies. Prices of 1999 as stated in the cost manual
of Oostenbrink [13] were converted to the price level of the year 2000 using the price
index rate for the Dutch health care sector of 2.6% (obtained from Statistics
Netherlands).

The cost of the spa treatment programme was based on the costs of thalassothe-
rapy, travel expenditures, accommodation and overhead costs including staff expen-
ses. Total costs were estimated at €1,526 per patient. A second calculation was made in
which package deals because of group discount and 2007 airfares were taken into
account. This way the total costs of spa treatment were estimated at €1,125. Both pri-
ces were applied in the analysis.

Absenteeism from work was calculated by using the friction cost method. This
method is based on the idea that the amount of production lost due to disease depends
on the time span employers need to restore the initial production level. Hence, this
method assumes that production losses are confined to the period needed to replace a
sick worker. This ‘friction period’ is limited to a maximum of 123 days [13,14]. Domestic
help was classified into three categories. Professional domestic care (provided by pro-
fessional home care organisations and reimbursed by health insurance), paid house-
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hold help (privately-paid, not reimbursed) and informal care (unpaid help from relati-
ves or friends). Informal care was limited to a maximum of 28 hours per week.

Statistical analysis. Results are expressed as quality-adjusted life years (QALYs). QALYs
are an accepted measure for resource allocation decisions involving different treat-
ments and patient populations. A QALY is a composite index that includes effects in
terms of both quality of life (utility) and the duration of time in such a health state [9].
Therefore, the time-integrated summary score, the area under the curve (AUC) of the
utilities, was calculated to define the quality of life per period (0-6 months and 0-1 year),
based on the assumption that utilities followed a linear course over time between the
assessments. Between-group differences in QALYs were analysed per period by
Student’s t-test for unpaired observations.
The costs are presented as arithmetic means (±SD) per patient per group. The between-
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Table 1. Categories, methods and sources for valuation of unit costs

Cost Categories Unit of resource Source of the estimate Cost **

Medical costs 

Spa treatment * Total costs  Study registration 1526.00

 General practitioner Visits Cost manual of Oostenbrink [13] 17.05

 Specialist Visits Cost manual of Oostenbrink [13] 50.05

Paramedical professionals  Visits Cost manual of Oostenbrink [13] 18.90

 Alternative medicine Total costs Patient reported cost

 Hospitalisation:   

- general hospital Days admitted Cost manual of Oostenbrink [13] 243.00

- university hospital Days admitted Cost manual of Oostenbrink [13] 341.00

 Prescription drugs Kind and number Pharmacotherapeutic Compass [24]

Over the counter (OTC) drugs Kind and total costs Patient reported cost

Direct non-medical costs 

Travel costs for medical care:  

 - car Kilometres Cost manual of Oostenbrink [13] 0.11

 - bus/train/taxi Total costs Patient reported cost 

Professional domestic care Hours of help Cost manual of Oostenbrink [13] 18.20

Indirect non-medical costs 

Absenteeism from work Days off work Cost manual of Oostenbrink [13] 80.45

Paid household help Total costs Patient reported cost 

 Informal care Hours of help Cost manual of Oostenbrink [13] 8.83

* Spa treatment = 2 ½ weeks of treatment in a Tunisian Spa resort, including thalassotherapy, 
supervised exercise and group education. 
** Costs are expressed in Euro’s per unit. 



group differences in resource use were analysed per period by Mann-Whitney U test.
Mean incremental costs per patient and study period were calculated and 95% confi-
dence intervals (95% CI) were estimated using double-sided bootstrapping.
The incremental cost utility ratio (ICER) was calculated by dividing the extra costs for
the intervention group by the extra QALYs derived from it. The ICER is expressed as
costs per QALY gained. The 95% confidence intervals of the ratios were estimated with
bootstrapping. Costs and effects were not discounted as the time horizon of this study
was less than one year and no modelling beyond the observed period was done.

Results

Data from 128 of the 134 patients (96%) could be used for analysis (55 SPA and 73 UC).
The excluded patients (3 from SPA and 3 from UC-group) completed less than 50% of
the cost diaries. However, they did not differ from the study group with respect to sex,
age or level of education. Table 2 presents the demographic characteristics of the
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Table 2. Demographic characteristics and resource use 6 months prior to the study start  

of 128 patients who completed the cost questionnaires: comparison between the 

spa treatment (SPA) and usual care (UC) group 

SPA 
(n = 55) 

UC 
(n = 73) 

Demographic characteristics

Female (%) 95% 96% 

Age (years) (median (range)) 48 (22-64) 47 (24-64) 

Years since continuous symptoms onset (median (range)) 10 (2-35) 10 (1-42) 

Educational level (median (range)) * 3 (1-6) 3 (1-6) 

Employment status:  - Employed (%) 44 % 36 % 

       - Health-related unemployment (%) 38 % 36 % 

       - Other reasons for unemployment (%) 18 % 28 % 

Paid work, hours / week (mean (SD)) 23.8 (10.4) 21.3 (11.4)

Absenteeism from paid work, days (mean (SD)) ** 30.5 (38.7) 12.8 (22.9)

Resource use over the six months prior to study start 

General practitioner (GP), visits (mean (SD)) 4.0 (4.3) 3.3 (2.7)  

Specialists, visits (mean (SD)) 1.2 (2.2) 1.7 (2.5) 

Paramedical professionals, visits (mean (SD)) 13.3 (15.1) 12.5 (16.1)

Alternative medicine (%) 35 % 30 % 

Hospitalisation, days (mean (SD)) 4.5 (0.7) 5 (5.4) 

Professional domestic care, hours / week (mean (SD)) 0.5 (1.4) 0.5 (1.3) 

Paid household help, hours / week (mean (SD)) 0.5 (1.1) 0.8 (1.7) 

Informal care, hours / week (mean (SD)) 4.5 (7.8) 4.1 (6.1) 

* Maximum possible range is 1 (elementary school) – 6 (university). 
** Total days in 6 months. 
Differences between groups were not statistically significant (Mann-Whitney U-test).



patients who completed the study, and their resource use over the 6 months prior to
the start of the study.

The results of these retrospective data indicate no significant differences between
the SPA group and the UC group in health care consumption, domestic help, employ-
ment status, or absenteeism from paid work due to FM (table 2).

Quality of life. Results of utilities measured by the SF-6D and VAS are shown in figure
1. One and three months after the treatment SPA patients reported better quality of life,
but this effect was not significant any more after 6 months. Furthermore, utility scores
based on SF-6D were higher than those based on VAS general health.

Differences in time-integrated quality of life (QALYs) between groups and per peri-
od are shown in table 3. Over the 6-month follow-up period, quality of life was higher
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Figure 1 Utilities estimated by the SF-6D and VAS comparing patients of the SPA

treatment (SPA) and usual care (UC) group
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Table 3. Quality of life per period comparing patients of the spa treatment (SPA) and  

usual care (UC) group  

 Time horizon SPA UC Difference 

QALYs, estimated by the SF-6D 0-6 months .32 ( .04) .30 ( .04) .02 * 

0-1 year .61 ( .08) .61 ( .07) .00 

QALYs, estimated by the VAS 0-6 months .23 ( .08) .19 ( .06) .04 ** 

0-1 year .42 ( .15) .39 ( .12) .03 

QALYs indicate quality-adjusted life years: presented as the mean area under the curve (SD) during the 

study period. 
* p < 0.05; ** p < 0.01 for differences between groups (Student’s t-test). 



in the SPA group, measured by the SF-6D as well as the VAS. The between-group diffe-
rence in the AUC of the SF-6D was 0.02 (p< 0.05), and 0.04 (p< 0.01) based on the VAS-
score. Over the one-year follow-up period no statistically significant between-group dif-
ferences were found. 

Costs. The volumes of health care and non-health care utilisation during the 6-month
and 1-year follow-up period are listed in table 4. After 6 months of follow-up a small dif-
ference in favour of the SPA group was observed in the number of FM-related visits to
general practitioners and specialists (p < 0.05). After one year, this difference was only
statistically significant for the number of visits to a specialist (p < 0.05).
The number of hours of domestic care was lower in the SPA group than in the UC group
(5 versus 21 hours; p < 0.01) after 6 months of follow-up. After one year this difference
was still statistically significant (p < 0.05). 

In the subgroup of patients with a paid job at study start, no between-group diffe-
rences were found over both follow-up periods with respect to the mean number of sick
days due to FM (table 4b).
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Table 4b. Comparison of absenteeism from work per period between the spa treatment 
(SPA) and usual care (UC) group in a subgroup of 57 patients with a paid job

0-6 month  0-1 year 

SPA 
(n = 25) 

UC 
(n = 29) 

SPA 
(n = 26) 

UC 
(n = 31) 

Mean number of work hours / week 22,2 (11,9) 17,8 (11,3) 21,5 (12,4) 17,4 (11,5) 
Absenteeism from work (days)  11,1 (17,1) 10,7 (25,8) 30,4 (38,9) 32,4 (55,8) 

Data are presented as means (SD).  
Differences between groups were not statistically significant (Mann-Whitney U test).

Table 4a. Volumes of medical and non-medical resource use over the 0-6 month and  
0-1 year study period comparing patients of the SPA treatment (SPA) and 
usual care (UC) group  

0-6 month  0-1 year 

SPA UC SPA UC 

General practitioner (GP), visits 4.1 (3.8) 3.9 (3.9) 9.4 (7.4) 7.3 (5.6) 

    Fibromyalgia related   0.8 (1.1) * 1.7 (2.1) 4.1 (3.8) 3.9 (3.9) 

Specialists, visits 1.7 (3.0) 2.1 (2.5) 3.9 (5.6) 4.6 (4.5) 

     Fibromyalgia related 0.2 (0.7) * 0.6 (1.4) 0.4 (0.9) * 1.2 (2.4) 

Paramedical professionals, visits 13.0 (14.0) 11.0 (17.0) 25.7 (27.1) 22.3 (26.8) 

Hospitalisation, days 1.7 (7.0) 0.4 (1.8) 2.1 (7.2) 1.0 (2.7) 

Professional domestic care, hours 14.0 (35.0) 11.0 (28.0) 28. (71) 20 (56) 

Paid household help, hours 5.0 (16.0) ** 21.0 (40.0) 13 (35) * 46 (83) 

Informal care, hours 84.0 (145.0) 71.0 (106.0) 169 (281) 152 (214) 

Data are presented as means (SD). 
* p < 0.05; ** p < 0.01 for differences between groups (Mann-Whitney U test). 
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Mean total costs per patient and treatment group are listed in table 5. Mean total costs
from societal perspective were €3,415 per patient for the SPA group and €2,105 for 
the UC group after 6 months of follow-up. The mean incremental costs were €1,311 per
patient (95% CI - €369 to €2,439), balancing the costs of the intervention (thalassothe-
rapy including airfare and lodging). Based on the more realistic cost estimate of €1,125
for the spa treatment programme, the mean incremental costs would be €885 per
patient (95% CI - €381 to €1,790) (data not shown).

Cost-utility. The incremental cost-utility ratio (ICER based on the AUC of the VAS) after
6 months of follow-up was €1,311 / 0.04 = €32,775 (95% CI -375,000 to 273,000) per
QALY gained. The uncertainty around the ratio was estimated by bootstrapping and is
presented graphically by the cost-utility plane (figure 2). This plane shows in which qua-
drant of the plane the ‘population’ ratio is to be expected. The 95% confidence region
surrounding this point estimate spanned all four quadrants of the incremental cost-
effectiveness scatter plot, suggesting inconclusive results. Both the upper-right (signi-
fying a treatment effect against higher costs) and upper-left quadrant (no treatment
effect against higher costs) were equally represented within the bootstrapped ratios. In
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Figure 2 Cost-utility plane: bootstrap replicates of costs per QALY gained estimated
using the VAS general health after one year of follow-up 
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a negligible percentage of the bootstrapped results the intervention was cost-saving.
The ICER based on the AUC of the SF-6D after 6 months of follow-up was even higher:
€1,311 / 0.02 = €65,550 (95% CI -684,000 to 682,000) per QALY gained. Since group dif-
ferences at one year were not statistically significant the ICER was not calculated for
this time horizon.

Discussion

The temporary improvement of quality of life due to an adjuvant course of spa treat-
ment (a combination of thalassotherapy, exercise and patient education) in patients
with FM is associated with limited incremental costs of €1,311 per patient (or €885,
based on the more realistic cost estimate). As the intervention did not result in a note-
worthy decrease in health care consumption nor in productivity loss, the incremental
costs are in fact the added costs of the spa treatment programme. No conclusions
could be drawn from the incremental cost-utility ratio as the 95% CI had a high range. 

The two QALY measures used in this study led to differing conclusions about the
effectiveness of the intervention. This can be explained by the fact that conceptual dif-
ferences exist between the measurement of utilities by the VAS and SF-6D, as they are
based on different elicitation methods [15]. The VAS general health is a direct measure
of utility representing the individual valuation of a single health state while the SF-6D
is a preference-based indirect utility measure representing a summary score of six
health states. [11]. 

Our results showed only a few minor differences in health care consumption. The
SPA group reported fewer FM-related visits to doctors. They also reported less paid
household help, possibly explained by the better physical and mental condition of the
patients [8]. In our study, the overall difference in health-related costs (spa treatment
not included) between both groups was not significant. This is in line with previous lite-
rature. In a study comparing education and/or social support with no treatment, no dif-
ferential changes in health care costs were revealed among participants in the experi-
mental and control groups [16]. Goossens et al reported that the addition of a cogniti-
ve component to an educational intervention led to significantly higher health care
costs and no additional improvement in quality of life as compared to the educational
intervention alone [17]. From these findings one may assume that the effects of the
interventions in these studies were too small to cause any change in health care con-
sumption. 

Since health resource use was the same in both groups, sensitivity analysis based
on other cost parameters would render the same net result and was therefore not per-
formed. The only cost-related parameter that would directly influence cost-effective-
ness is the cost of the spa treatment programme. In this respect, it should be mentio-
ned that a price estimation of the spa treatment programme of €1,526 per patient is
rather conservative. It would be more realistic to calculate the price of the spa treat-
ment programme based on 2007 airfares and a 20% group discount, since insurance
companies can obtain package deals for large numbers of patients. This would result in
an estimated price of €1,125 per patient, reducing the incremental costs from €1,311 to
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€810 per patient. Consequently, the ICER would be reduced to €810 / 0.04 = €20,250 per
QALY gained. 

On the other hand, our study probably slightly underestimated costs as productivi-
ty losses were estimated by the Friction Costs Approach (FCA). Huscher et al showed
that indirect costs differ by a factor of 3, based on whether the Human Capital Approach
(HCA) or the FCA is used [18]. However, as no significant between-group differences in
absenteeism from work were found, it probably has a limited effect on the incremental
costs and thus on the final results. 

Among the strong points of our study is its prospective randomized controlled
design as well as a minimal loss to follow-up. Subjects were no highly selected patients
from a tertiary referral centre, allowing us to generalize the results. Both direct and indi-
rect costs were included in the analysis. This is important, since indirect costs may
account for up to 70 percent of total FM-related costs [6]. We used a randomisation-
before-consent design, in which control patients only received information concerning
their part of the protocol but not the spa treatment. By doing so, we tried to avoid disap-
pointment, which could have negatively influenced patients’ willingness to participate
in the study or their reporting of subjective outcome. Although the UC group was thus
‘blinded’ to the intervention, the SPA group could not be blinded, nor were the obser-
vers. Even so, from the way that costs were assessed we do not expect the lack of blin-
ding to have significantly influenced our cost-related data. 

This is the first study that addresses the cost-effectiveness of spa treatment in
patients with FM. Although other multidisciplinary treatment programs were shown to
improve the symptoms of FM [19,20], evidence of their cost-effectiveness is still lacking
[7]. The study by Goossens et al [17] addressed only the cost-effectiveness of cognitive
behavioural therapy in addition to patient education, but not the combination of the
two [21]. 
The cost-effectiveness of combined spa-exercise therapy has been studied in Dutch
patients with ankylosing spondylitis [22]. The costs per QALY gained (estimated by the
EQ-5D) were €7,465 for spa-exercise therapy in Bad Hofgastein, Austria, and €18,575
for spa-exercise therapy in a Dutch spa resort. Mean total incremental costs in the inter-
vention groups (€1,269 and €1,486) were comparable to the incremental costs in our
study (€1,417) and were mainly explained by the cost of treatment. Furthermore, no
important reduction in other health-related costs occurred. Given the similar mean
incremental costs per patient in both studies, the higher cost-utility ratio in the present
study was due to smaller effects on utilities. However, a direct comparison between stu-
dies is difficult, since different measures for utilities were used. It has been shown that
the method employed to determine the utility of health states has major effects on the
outcome of cost-utility studies [15]. According to Lamers et al [23] the use of EQ-5D
resulted in larger health gains and consequent lower cost-utility ratios although this
was studied in patients with mood or anxiety disorders. 

Our study aimed at providing information on costs and effects of combined spa tre-
atment in FM. The next question will be whether the incremental costs of this treatment
are acceptable. Society should consider whether a temporary improvement in quality
of life is worth the incremental costs, given the fact that only a few, if any, effective tre-
atments are available for patients with FM. 

62

Chapter 3



Acknowledgements

This study was funded by the Dutch Arthritis Association, grant NR 97-1-303.

References

1. 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):160-72.

2. Mease P. Fibromyalgia syndrome: review of clinical presentation, pathogenesis, outcome 

measures, and treatment. J Rheumatol Suppl 2005;75:6-21.

3. Kaplan RM, Schmidt SM, Cronan TA. Quality of well being in patients with fibromyalgia. J 

Rheumatol 2000;27(3):785-9.

4. Boonen A, van den Heuvel R, van Tubergen A, Goossens M, Severens JL, van der Heijde D, et 

al. Large differences in cost of illness and wellbeing between patients with fibromyalgia, chro-

nic low back pain, or ankylosing spondylitis. Ann Rheum Dis 2005;64(3):396-402.

5. Penrod JR, Bernatsky S, Adam V, Baron M, Dayan N, Dobkin PL. Health services costs and 

their determinants in women with fibromyalgia. J Rheumatol 2004;31(7):1391-8.

6. Robinson RL, Birnbaum HG, Morley MA, Sisitsky T, Greenberg PE, Claxton AJ. Economic cost 

and epidemiological characteristics of patients with fibromyalgia claims. J Rheumatol 

2003;30(6):1318-25.

7. Robinson RL, Jones ML. In search of pharmacoeconomic evaluations for fibromyalgia treat-

ments: a review. Expert Opin Pharmacother 2006;7(8):1027-39.

8. Zijlstra TR, van de Laar MA, Bernelot Moens HJ, Taal E, Zakraoui L, Rasker JJ. Spa treatment 

for primary fibromyalgia syndrome: a combination of thalassotherapy, exercise and patient 

education improves symptoms and quality of life. Rheumatology (Oxford) 2005;44(4):539-46.

9. Drummond MF, O'Brien B, Stoddart GL, Torrance GW. Methods for the economic evaluation of 

health care programmes. 2nd ed. Oxford: Oxford University Press; 1997.

10. Hays RD, Sherbourne CD, Mazel RM. The RAND 36-Item Health Survey 1.0. Health Econ 

1993;2(3):217-27.

11. Brazier J, Roberts J, Deverill M. The estimation of a preference-based measure of health from 

the SF-36. J Health Econ 2002;21(2):271-92.

63

Naam hoofdstuk



12. Dutch Health Care Insurance Board C. Dutch guidelines for pharmacoeconomic research. 

Amstelveen: College voor zorgverzekeringen; 1999.

13. Oostenbrink JB, Koopmanschap MA, Rutten FFH. Handleiding voor kostenonderzoek. 

Amstelveen: College voor zorgverzekeringen; 2000.

14. Koopmanschap MA, Rutten FF. The consequence of production loss or increased costs of pro-

duction. Med Care 1996;34(12 Suppl):DS59-68.

15. Suarez-Almazor ME, Conner-Spady B. Rating of arthritis health states by patients, physicians, 

and the general public. Implications for cost-utility analyses. J Rheumatol 2001;28(3):648-56.

16. Oliver K, Cronan TA, Walen HR, Tomita M. Effects of social support and education on health 

care costs for patients with fibromyalgia. J Rheumatol 2001;28(12):2711-9.

17. Goossens ME, Rutten-van Molken MP, Leidl RM, Bos SG, Vlaeyen JW, Teeken-Gruben NJ. 

Cognitive-educational treatment of fibromyalgia: a randomized clinical trial. II. Economic eva-

luation. J Rheumatol 1996;23(7):1246-54.

18. Huscher D, Merkesdal S, Thiele K, Zeidler H, Schneider M, Zink A. Cost of illness in rheuma-

toid arthritis, ankylosing spondylitis, psoriatic arthritis and systemic lupus erythematosus in 

Germany. Ann Rheum Dis 2006;65(9):1175-83.

19. Cedraschi C, Desmeules J, Rapiti E, Baumgartner E, Cohen P, Finckh A, et al. Fibromyalgia: a 

randomised, controlled trial of a treatment programme based on self management. Ann 

Rheum Dis 2004;63(3):290-6.

20. Lemstra M, Olszynski WP. The effectiveness of multidisciplinary rehabilitation in the treatment 

of fibromyalgia: a randomized controlled trial. Clin J Pain 2005;21(2):166-74.

21. Karjalainen K, Malmivaara A, van Tulder M, Roine R, Jauhiainen M, Hurri H, et al. 

Multidisciplinary rehabilitation for fibromyalgia and musculoskeletal pain in working age 

adults. Cochrane Database Syst Rev 2000(2):CD001984.

22. Van Tubergen A, Boonen A, Landewe R, Rutten-Van Molken M, Van Der Heijde D, Hidding A, et 

al. Cost effectiveness of combined spa-exercise therapy in ankylosing spondylitis: a randomi

zed controlled trial. Arthritis Rheum 2002;47(5):459-67.

23. Lamers LM, Bouwmans CA, van Straten A, Donker MC, Hakkaart L. Comparison of EQ-5D and 

SF-6D utilities in mental health patients. Health Econ 2006;15(11):1229-36.

24. Dutch Health Care Insurance Board C. Pharmacotherapeutic Compass. Amstelveen: CVZ; 

2000.

64

Chapter 3



C h a p t e r  

4

Venlafaxine improves fibromyalgia symptoms

other than pain. Results of a randomised,

placebo-controlled, double-blind trial

T.R. Zijlstra, P.J. Barendregt, M.A.F.J. van de Laar

Submitted for publication

65



66

Chapter 4

Abstract

Objectives. To study the effect of venlafaxine on signs and symptoms  of patients suf-
fering from fibromyalgia. 
Methods. A 6-week double-blind randomized controlled trial comparing 75 mg/day of
venlafaxine with placebo. Pain was measured biweekly using a visual analogue scale
as well as the McGill Pain Questionnaire. Tender point scores, Fibromyalgia Impact
Questionnaire, Beck Depression Inventory, Checklist Individual Strength, and visual
analogue scales for general health and sleep were measured at baseline and after 6
weeks.
Results. 90 patients were selected and randomized in comparable groups of 45 each.
Pain scores, tenderpoint scores and Beck depression inventory did not show improve-
ment over the 6-week period. However, the Fibromyalgia Impact Questionnaire impro-
ved on most domains including the total score (p=0.032).
Conclusions. Although pain was unchanged, venlafaxine resulted in significant impro-
vements of other signs and symptoms of fibromyalgia, underscoring the beneficial
effects found for other anti-depressants.

KEYWORDS: Fibromyalgia, Venlafaxine, Randomised Controlled Trial
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Introduction

Fibromyalgia is a common syndrome characterized by chronic widespread musculo-
skeletal pain and hyperalgesia upon palpation. Its prevalence in the general population
is estimated at 1-2% [1]. Apart from pain, most patients report a range of other com-
plaints, including fatigue, stiffness, swelling, sleep disturbance and cognitive dysfunc-
tion. An overlap has been demonstrated with other disorders such as chronic fatigue
syndrome, irritable bowel syndrome and depressive disorders.
Although pharmacological agents alone are inferior to exercise and cognitive behavi-
oural therapy in fibromyalgia [2], they may be useful in some patients as adjuncts to
non-pharmacological interventions. Antidepressants seem the most promising class of
drugs in this respect. A meta-analysis of 13 randomised controlled trials showed that
antidepressants were associated with improvements in pain, fatigue, sleep and overall
well-being [3]. 

Low dose amitriptyline (< 50 mg) and cyclobenzaprine (< 40mg) were superior to
placebo as well as to naproxen over periods of up to 9 weeks [4,5]. However, long-term
efficacy of these tricyclic agents could not be demonstrated. Noticeably, an impressive
placebo effect was observed, so a type-two error must be considered [6]. Moreover,
side effects may have caused inadequate blinding of some patients in these studies [7].  
Fluoxetine, a selective serotonine reuptake inhibitor, improved pain, depressive symp-
toms and sleep, especially in combination with amitriptyline or cyclobenzaprine [8,9].
In another study, however, fluoxetine improved only symptoms of depression, but not
pain [10]. Finally, citalopram had no demonstrable effect on any symptom of fibromy-
algia [11]. 

The exact mechanism by which antidepressants improve fibromyalgia symptoms is
unknown. One explanation might be that these agents primarily improve depression,
although the results of most randomized controlled trials do not support this hypothe-
sis. Another possible mechanism would be by influencing the levels of serotonin, an
important neurotransmitter involved in the regulation of mood, pain and sleep mecha-
nisms [12].
Results from an open study suggested that the antidepressant venlafaxine might also
be effective in the treatment of fibromyalgia. Venlafaxine and its active metabolite o-
desmethylvenlafaxine both inhibit the non-selective reuptake of serotonine as well as
norepinefrine. Venlafaxine also weakly inhibits the reuptake of dopamine. Venlafaxine
and its metabolites inhibit the sensitivity of noradrenergic b-receptors. In an 8-week
open label trial, fifteen patients suffering from fibromyalgia were treated with venlafaxi-
ne in doses ranging from 37.5-300 mgrs daily [13]. Three subjects were withdrawn due
to non-compliance, one due to insomnia. In completers, significant improvement was
seen on measures of pain, other self-reported fibromyalgia symptoms, depression and
anxiety. Lifetime psychiatric disorders (present in 66%, particularly depressive and
anxiety disorders) predicted a positive response to venlafaxine. The authors suggested
that venlafaxine may be useful for the treatment of fibromyalgia patients with lifetime
psychiatric comorbidity, and controlled trials should be done to further examine this
issue.

Based on these observations, we conducted the present randomised, double-blind
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placebo controlled clinical trial to assess the efficacy of venlafaxine in reducing symp-
toms of fibromyalgia.

Materials and methods

Subject selection and randomisation. Subjects visiting the outpatient rheumatology cli-
nics in 4 non-university hospitals because of fibromyalgia at least once in the past 4
years were informed and invited to participate. Moreover, all members of the Dutch
fibromyalgia Patient Association were invited through an advertisement. 

Inclusion criteria were: age > 18 years; diagnosis of fibromyalgia meeting American
College of Rheumatology classification criteria [14] at time of selection; stable sympto-
matic treatment (non-steroidal anti-inflammatory drugs, analgesics, non-pharmacolo-
gical treatments) before and during the trial; a need for additional symptomatic treat-
ment (as judged by the patient); use of appropriate anticonceptive methods if relevant. 
Exclusion criteria were: fibromyalgia secondary to another disease (e.g. extensive oste-
oarthritis, severe osteoporosis, systemic inflammatory diseases, untreated thyroid
disease); previous use of venlafaxine; use of other anti-depressants within the prece-
ding 6 weeks; severe depression requiring antidepressants; pregnancy. Further exclusi-
on criteria were a history of: epilepsy; significant hepatic or renal disease; urinary reten-
tion; glaucoma; hypotension; untreated hypertension or other unstable cardiovascular
disease. 

The study was approved by the Medical Ethical Committee of Medisch Spectrum
Twente Hospital, Enschede, The Netherlands. All participants gave written informed
consent.

Study design and intervention. The study was a 6-week, double blind, randomised, pla-
cebo-controlled trial, using a fixed dose of venlafaxine. Subjects received either 75 mg
of venlafaxine XR (extended release) or identically packaged placebo capsules.
Randomisation was done using a computerized randomisation list. Subjects were
instructed to take one capsule daily with a meal, every day at the same time. They were
told which side effects might occur, and that many of these show a tendency to decrea-
se over time. Subjects taking non-steroidal anti-inflammatory drugs (NSAIDs) or other
analgesics were asked to maintain their usual daily dose. Subjects were requested not
to start any other medication during the study period.

Follow-up and assessment schedule. Subjects were assessed biweekly. Baseline para-
meters included age, fibromyalgia symptom duration and use of NSAIDs and/or anal-
gesics within the past 2 weeks. With each follow-up visit the number of remaining study
capsules, total dose of NSAIDs and analgesics, and adverse events in the previous 2
weeks were recorded. Subsequently subjects answered a set of self-report questionnai-
res and received study medication for the next 2 weeks. Biweekly pain scores were
measured. At baseline and during the final visit the other, more laborious,  measures
on fibromyalgia signs and symptoms were assessed.

Current pain was reported by the patient on an unmarked 100-mm visual analogue
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scale. Pain was also assessed with a Dutch version of the McGill Pain Questionnaire
[15]. This is a list of 63 words, clustered into 20 groups, which describe various charac-
teristics of pain. Based on the numerical value assigned to each word chosen, a Pain
Rating Index can be computed for sensory, affective and evaluative aspects. The sum of
these subscores is the Pain Rating Index total score.

Other signs and symptoms of Fibromyalgia: Tender  points (as defined in the
American College of Rheumatology classification criteria) [14] were examined by
thumb or index finger palpation, applying a force of approximately 4 kgs. For each
point a graded score was recorded (0 = not painful; 1 = mild pain, no grimace; 2 = pain-
ful, spontaneous verbal reaction and grimace; 3 = very painful, spontaneous withdra-
wing). From these data the total number of painful tender points (range 0-18) and a
Graded Tender Point Score (range 0-54) were computed [16]. Fibromyalgia symptom
severity was measured with the Fibromyalgia Impact Questionnaire [17]. This instru-
ment contains a 10-question item on physical functioning, 2 Likert-like scales on the
number of days felt good and the number of days missed work, and 7 100-mm visual
analogue scales on work impairment, pain, fatigue through the day and at waking, stiff-
ness, anxiety/nervousness and depression. After normalization into a 0-10 scale, all but
the two job-related items can be summed to yield a Fibromyalgia Impact Questionnaire
total score ranging from 0-80. Depression was measured with a Dutch version of the
Beck Depression Inventory [18,19,20]. This questionnaire consists of 21 groups of 4
statements related to depression. Respondents were requested to choose one state-
ment from each group. The total score is computed by summing the numerical values
assigned to the statements chosen (range 21 x 0-3 = 0-63). Fatigue was measured with
the Checklist Individual Strength, a set of 20 questions on fatigue, concentration, moti-
vation and activity, answered on a 7-point Likert scale from 1(correct) to 7(incorrect).
The total score ranges from 20 to 140 [21]. Sleep quality and general health were asses-
sed using 100-mm visual analogue scales. 

Statistical analysis. Assuming a 10% improvement on the visual analogue pain scale to
be clinically relevant, we calculated a sample size of 45 in each group with an alpha of
0.05 and a power of 80%. 

Between-group comparison for dichotomic variables was performed by chi-square
or Fisher's exact test. Pain measures were assessed biweekly at 4 consecutive
moments. These were analysed by Repeated Measurements Analysis with Tukey-
Kramer adjustment for multiple comparison. In this analysis observations were only
included if the subject was actually taking study medication at that moment. 

To illustrate treatment effects, change scores were computed for each individual
and for each outcome measure (change score = 6 week value - baseline value). Baseline
values and change scores of venlafaxine- and placebo-treated subjects were compared,
using t-test for continuous and Wilcoxon signed rank test for categorical data. 

Results

A total of 90 subjects were included, 45 of whom were assigned to venlafaxine and 45 
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to placebo. Baseline characteristics showed no statistically significant differences
between the 2 treatment groups (table 1).
One subject in the placebo group was unable to attend the final visit because of family
circumstances, but completed the questionnaires and returned them by mail. All other
subjects attended at least baseline and final visits. 
Obviously, the number of subjects who discontinued the study medication premature-
ly was higher in the group receiving venlafaxine (13 vs. 3, Fisher's exact test: p = 0.011).
Reasons for withdrawal in the venlafaxine-treated group were nausea (8), insomnia (2),
abdominal pain (1), somnolence (1) and general malaise (1); in the placebo-treated
group nausea (1), depression (1) and rash (1). In the venlafaxine-treated group one sub-
ject was admitted to hospital for observation of absence-like symptoms one week after
she had taken the last capsule of venlafaxine. A relationship with (withdrawal from)
venlafaxine could not be ruled out.
Pain measures (visual analogue pain scale and  McGill Pain Questionnaire) improved
on average by 10%. However, repeated measurement analysis did not reveal differen-
ces between groups for neither of the two measures (figure 1). 
All outcome measures were assessed at baseline and at final visitis. Baseline values
and change at final visit are shown in table 2. The Fibromyalgia Impact Questionnaire
showed statistically significant between-group differences in change scores, including
the results of the total score.

Discussion

Our study data show that although pain was unchanged, venlafaxine resulted in signi-
ficant improvements of signs and symptoms of fibromyalgia patients as measured by
the Fibromyalgia Impact Questionnaire.   

Fibromyalgia is a clinical syndrome showing overlap with chronic fatigue syndro-
me and depression. Although fibromyalgia is characterized by pain, sleep disturbance
and depression, measures for pain, sleep and depression have not been shown to be
valid in these patients. In contrast, the Fibromyalgia Impact Questionnaire was demon-
strated to be valid in this syndrome. This might explain why only the FIQ scales demon-

Table 1. Baseline characteristics of 90 persons with fibromyalgia receiving venlafaxine or 

 placebo *

 Venlafaxine Placebo 

n (male : female)    45 (1:44)    45 (3:42)

age (mean � SD) 47.8 � 10.4 44.8 � 10.0 

FM symptom duration (mean � SD) 8.3 � 7.5 8.7 � 7.0 

use of acetaminophen (grams/week; median,range)    0.50 (0-17.5) 0.25 (0-30) 

use of NSAIDs (daily defined dose/week; median, range) 0.17 (0-10) 0.33 (0-14) 

* There were no statistically significant differences between the treatment groups. 
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Figure 1. Results of repeated measurement analysis, presented as group means and
standard errors.

VAS-pain = visual analoge scale for pain. For VAS-pain no statistically significant difference
was found, neither within nor between groups.

McGill Pain Questionnaire PRI-t = pain rating index, total score. Results were significantly
lower in the venlafaxine group throughout the whole study period (P = 0.04). In both groups
there was a statistically significant change from baseline at 2 weeks only (venlafaxine P =
0.004, placebo P = 0.05). However, between-group differences of change over time were not
statistically significant.



strated efficacy of venlafaxine in our study. Moreover, we excluded serious depression.
This may explain the absence of change on the Beck depression inventory. 

Our findings do not overlap the remarkably positive results from an open study
with venlafaxine for fibromyalgia, reported by Dwight et al. [13]  Apart from the open
vs. controlled design, two other important differences may explain this discrepancy.
First, in the study by Dwight et al., structured psychiatric interview revealed that 66% of
the subjects had concurrent psychiatric diagnoses, mainly depression and anxiety
disorders. This might explain why subjects in our study experienced less improvement
from venlafaxine. Arguing against this, however, are results from several other studies
with antidepressants in fibromyalgia, indicating that depressive symptoms do not pre-
dict treatment response [22]. 

Second (and probably more important), Dwight et al. increased the dose of venla-
faxine up to 300 mg/day, whereas in the present study only 75 mg was used. This low
dose was chosen because it is an effective starting dose for the treatment of depressi-
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Table 2. All outcome measures at baseline and change scores at final visit 

Baseline value Change score

Instrument 
venlafaxine 

(n = 32) 
placebo 
(n = 42) 

venlafaxine 
(n = 32) 

   placebo 
   (n = 42) 

VAS pain today (0-100mm) 60 (19) 63 (18) -8.0 (26) -5.8 (25)

McGill Pain Questionnair PRI-t (0-63) 20.1 (7.7)   24.5 (9.8) # -2.7 (8.0) -2.7 (7.8) 

number of tenderpoints (0-18) 13.8 (2.6) 14.2 (2.1) - 1.7 (3.4) - 1.3 (2.9) 

graded tenderpoint score (0-54) 20.0 (8.1) 20.3 (6.3) - 2.5 (8.1) - 2.7 (5.4) 

Fibromyalgia Impact Questionnaire

     physical functioning (0-10) 4.4 (1.6) 5.0 (1.7) - 0.4 (1.3) - 0.2 (1.2) 

     days felt good (0-7) 2.0 (1.7) 1.7 (1.4) 1.2 (2.1)   0.6 (1.7) 

     days missed work (0-7) * 0.8 (1.9) 2.4 (2.9) 0.5 (2.0)   0.1 (0.7) 

     VAS-difficulty doing job (0-10) 5.6 (2.1) 6.0 (2.4) - 0.9 (3.3)   0.5 (2.9) 

     VAS-pain (0-10) 6.4 (1.8) 6.6 (1.6) - 1.3 (2.3) - 0.1 (2.1) §

     VAS-daytime fatigue (0-10) 6.9 (2.0) 6.7 (1.8) - 0.9 (2.2)   0.1 (2.1) †

     VAS-morning tiredness (0-10) 7.5 (2.0) 7.2 (2.3) - 1.6 (3.2) - 0.7 (2.7) 

     VAS-stiffness (0-10) 6.8 (2.0) 6.5 (2.3) - 1.5 (2.8) - 0.4 (2.4) 

     VAS-anxiety (0-10) 3.1 (2.9) 4.0 (2.9) - 0.6 (2.8) - 0.2 (2.3) 

     VAS-depression (0-10) 2.4 (2.6) 2.9 (3.0) - 1.0 (2.6) - 0.3 (2.4) 

     FIQ total score (0-80) 44.6 (10) 46.4 (11) - 9.0 (13) - 2.7 (12) ‡ 

Beck Depression Inventory (0-63) 13.6 (6.8) 15.4 (8.2) - 3.4 (4.9) - 3.2 (5.8) 

Checklist Individual Strength (20-140) 106 (18) 100 (21) - 8.7 (20) - 3.1 (15) 

VAS-sleep (0-10) 7.2 (2.3) 6.2 (2.1) - 1.9 (2.8) - 0.7 (2.6)   

VAS-general health (0-10) 5.1 (2.3) 5.9 (2.6) - 0.8 (2.7) - 0.0 (2.2) 

Results are presented as mean (SD).  
Higher scores indicate worse condition, except for item 'days felt good'. 
* n = 15 for venlafaxine, n = 14 for placebo.  
§ P = 0.025.  
† P = 0.050.  

‡ P = 0.032. 
# P = 0.040, Student t-test for differences between groups. 



on [23]. It has been shown to increase the pain tolerance threshold to electrical sural
nerve stimulation and the threshold for pain summation in healthy individuals taking
37.5 mg twice daily for 2 days [24]. Based on these findings and in line with low-dose
amitriptyline results, we hypothesized that a low dose of venlafaxine might be effecti-
ve in fibromyalgia. This dosage question also arises with the use of fluoxetine for fibro-
myalgia. Although earlier trials with 20 mg/day yielded conflicting results [9,10], a more
recent study reported that fluoxetine in flexible doses of up to 80 mg/day is beneficial
and well tolerated in women with fibromyalgia [25]. One might expect a similar positi-
ve effect with higher doses of venlafaxine. However, the fluoxetine trial should be inter-
preted with caution, since it has several limitations (including small sample size, long
duration of illness, short duration of treatment, high drop-out, modest effect size [26]
and striking absence of placebo effect [27]. Moreover, extrapolation of findings from
fluoxetine to venlafaxine may be incorrect, because their chemical mode of action is not
identical. Finally, higher doses of venlafaxine may well cause a higher rate of withdra-
wal due to adverse events [23]. If withdrawal exceeds the 29% observed in our study,
this may limit the use of venlafaxine in every-day practice. 

In the venlafaxine-treated group 29% discontinued medication due to adverse
events, which were predominantly gastrointestinal. This is considerably higher than the
17% reported for the same dose in the treatment of major depression. Since gastroin-
testinal symptoms are frequently reported in fibromyalgia, one might argue that the
high rate of withdrawal is related to fibromyalgia itself rather than to venlafaxine.
However, given the significantly lower rate of drug discontinuation in the placebo
group, a relation with venlafaxine seems a more plausible explanation. This finding is
somewhat disappointing, since one of the reasons for testing venlafaxine was our hope
that it would be better tolerated than tricyclic agents [28]. 

In conclusion, the results of this randomized, double-blind, placebo-controlled trial indi-
cate that a low fixed 75-mg dose of venlafaxine reduces some signs and symptoms of
fibromyalgia. Our results support the potential beneficial effects of anti-depressants in
fibromyalgia. Additional clinical trials of sufficient size and length are needed. 

Acknowledgement

This trial was sponsored with an unrestricted educational grant by Wyeth
Pharmaceuticals Inc.

73

Venlafaxine in Fibromyalgia



References

1. Macfarlane GJ. Generalized pain, fibromyalgia and regional pain: an epidemiological view. 

Baillieres Clin Rheumatol 1999; 13: 403-14.

2. Rossy LA, Buckelew SP, Dorr N, et al. A meta-analysis of fibromyalgia treatment interventions. 

Ann Behav Med 1999; 21: 180-91.

3. O'Malley PG, Balden E, Tomkins G, et al. Treatment of fibromyalgia with antidepressants: a 

meta-analysis. J Gen Intern Med 2000; 15: 659-66.

4. Goldenberg DL, Felson DT, Dinerman H. A randomized, controlled trial of amitriptyline and 

naproxen in the treatment of patients with fibromyalgia. Arthritis Rheum 1986; 29: 1371-77.

5. Carette S, McCain GA, Bell DA, et al. Evaluation of amitriptyline in primary fibrositis. A dou-

ble-blind, placebo-controlled study. Arthritis Rheum 1986; 29; 655-59.

6. Carette S, Bell MJ, Reynolds WJ, Haraoui B, et al.  Comparison of amitriptyline, cyclobenza-

prine, and placebo in the treatment of fibromyalgia. A randomized, double-blind clinical trial. 

Arthritis Rheum  1994; 37: 32-40.

7. Quimby LG, Gratwick GM, Whitney CD, et al. A randomized trial of cyclobenzaprine for the tre-

atment of fibromyalgia. J Rheumatol Suppl 1989; 19: 140-43.

8. Cantini F, Bellandi F, Niccoli L, et al. [Fluoxetin combined with cyclobenzaprine in the treatment 

of fibromyalgia], Minerva Med 1994; 85: 97-100.

9. Goldenberg D, Mayskiy M, Mossey C, et al. A randomized, double-blind crossover trial of fluo-

xetine and amitriptyline in the treatment of fibromyalgia. Arthritis Rheum 1996; 39: 1852-59.

10. Wolfe F, Cathey MA, Hawley DJ. A double-blind placebo controlled trial of fluoxetine in fibro-

myalgia. Scand J Rheumatol 1994; 23: 255-59.

11. Norregaard J, Volkmann H, Danneskiold-Samsoe B. A randomized controlled trial of citalop-

ram in the treatment of fibromyalgia. Pain 1995; 61: 445-49.

12. Crofford LJ, Demitrack MA. Evidence that abnormalities of central neurohormonal systems 

are key to understanding fibromyalgia and chronic fatigue syndrome. Rheum Dis Clin North 

Am 1996; 22: 267-84.

13. Dwight MM, Arnold LM, O'Brien H, et al. An open clinical trial of venlafaxine treatment of 

fibromyalgia. Psychosomatics 1998; 39: 14-17.

14. Wolfe F, Smythe HA, Yunus MB, et al. The American College of Rheumatology 1990 criteria for 

the classification of fibromyalgia. Report of the Multicenter Criteria Committee. Arthritis 

74

Chapter 4



75

Venlafaxine in Fibromyalgia

Rheum 1990; 33: 160-72.

15. van der Kloot WA, Oostendorp RAB, van der Meij J, et al. De Nederlanse versie van 'McGill 

pain questionnaire': een betrouwbare pijnvragenlijst. Ned Tijdschr Geneeskd 1995; 139: 669-

73.

16. Jacobs JWG, Rasker JJ, van der Heide A, et al. Lack of correlation between the Mean Tender 

Point Score and self-reported pain in fibromyalgia. Arthritis Care Res 1996; 9: 105-11.

17. Burckhardt CS, Clark SC, Bennett RM. The Fibromyalgia Impact Questionnaire: Development 

and Validation. J Rheumatol 1991; 18: 728-33.

18. Beck AT, Rush AJ, Shaw BF, et al. in: Cognitive therapy of depression.  New York: Guilford 

Press, 1979: 398-99.

19. Bosscher RJ, Koning H, van Meurs R. Reliability and validity of the Beck Depression Inventory 

in a Dutch college population. Psychological Reports 1986; 58: 696-98.

20. Luteijn F, Bouman TK. De validiteit van Beck's Depression Inventory. Nederl Tijdsch Psychol en 

grensgeb 1988; 43: 340-43.

21. Vercoulen JHMM, Alberts M, Bleijenberg G. De Checklist Individual Strength (CIS). 

Gedragstherapie 1999; 32: 131-36.

22. Arnold LM, Keck PE Jr, Welge JA. Antidepressant treatment of fibromyalgia. A meta-analysis 

and review. Psychosomatics 2000; 41: 104-13.

23. Rudolph RL, Fabre LF, Feighner JP, et al. A randomized, placebo-controlled, dose-response 

trial of venlafaxine hydrochloride in the treatment of major depression. J Clin Psychiatry 1998; 

59: 116-22.

24. Enggaard TP, Klitgaard NA, Gram LF, et al. Specific effect of venlafaxine on single and repeti-

tive experimental painful stimuli in humans. Clin Pharmacol Ther 2001; 69: 245-51.

25. Arnold LM, Hess EV, Hudson JI, et al. A randomized, placebo-controlled, double-blind, flexi-

ble-dose study of fluoxetine in the treatment of women with fibromyalgia. Am J Med 2002; 

112: 191-97.

26. O'Malley PG. Treatment trials of unexplained symptom syndromes: time for larger and longer 

trials to address the complexities. Am J Med 2002; 112; 237-39.

27. Zijlstra TR, van de Laar MAFJ. The lack of a placebo effect in a trial of fluoxetine in the treat-

ment of fibromyalgia. Am J Med 113; 2004: 614-15.

28. Rudolph RL, Derivan AT. The safety and tolerability of venlafaxine hydrochloride: analysis of 

the clinical trials database. J Clin Psychopharmacol 1996; 16: 54s-61s.



76



C h a p t e r  

5

The lack of a placebo effect in a trial of fluoxetine

in the treatment of fibromyalgia

T.R. Zijlstra, M.A.F.J. van de Laar

Published in: American Journal of Medicine 2002 Nov;113(7):614.

77



To the Editor.

We have read with great interest the article by Arnold et al. [1] about the beneficial
effects of fluoxetine in women with fibromyalgia. The results of their randomized, pla-
cebocontrolled, double-blind, 12-week study indicate that fluoxetine in doses of up to
80 mg/d is effective and generally well tolerated. These findings may provide a new per-
spective on the use of antidepressants in fibromyalgia; however, before drawing defi-
nite conclusions from this study, an important question should be addressed. Looking
at the results in detail, we were surprised by the lack of improvement in the placebo
group. In the intent-to-treat analysis, placebotreated subjects had worsened on most
outcome measures. The lack of improvement was less apparent in the completer ana-
lysis, but even there only a 1% improvement was found on the total score of the
Fibromyalgia Impact Questionnaire, whereas no change or even some deterioration
was reported on visual analog scales for pain, fatigue, and depression. We tried to com-
pare these results with data from other randomized placebo-controlled trials of antide-
pressants in fibromyalgia. Three of these trials, which studied the effect of cyclobenza-
prine [2], amitriptyline/cyclobenzaprine [3], and moclobemide/amitriptyline [4], provi-
ded 12-week data on change from baseline. In these studies, substantial improvements
were also found in the placebo group, ranging from 5% to 16% for pain, 13% to 21% for
sleep, 14% to 18% for fatigue, and 11% to 21% for global score. Results in the groups
receiving active medication were similar to those presented by Arnold et al. Although
patient samples, outcome measures, and concurrent medication may have been diffe-
rent among these trials, these differences do not explain the lack of placebo effect
found by Arnold et al. A randomization error also seems unlikely, since outcome mea-
sures of the fluoxetine and placebo group were comparable at baseline. We think that
the absence of a placebo effect might well account for the statistical significance of dif-
ferences found in their study. In our opinion, the authors should explain this lack of pla-
cebo effect and consider how it may have influenced the interpretation of their results. 
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Abstract

Objectives. To validate a Dutch translation of the Fibromyalgia Impact Questionnaire
(FIQ). 
Methods. Data were taken from two randomized clinical trials on Spa treatment and
venlafaxine in fibromyalgia (FM). Participants completed the Dutch FIQ and a set of vali-
dated questionnaires for general health (RAND-36), depression (Beck depression inven-
tory, BDI), pain (McGill pain questionnaire, MPQ), and fatigue (checklist individual
strength = CIS). Internal consistency within the FIQ item 'physical functioning' was stu-
died using Cronbach's a. Test-retest reliability was studied with intra-class-correlation
(ICC) in a subsample of 76 control subjects over a 3 month period without specific inter-
vention. Construct validity was evaluated by correlating the FIQ to other questionnai-
res. Sensitivity to change was studied using standardized response means (SRM).
Results. The study sample consisted of 213 women and 11 men (mean age 47 years,
mean disease duration 11 years). Cronbach's α for the item 'physical functioning' was
0.91, indicating high internal consistency. Test-retest reliability was acceptable, with ICC
ranging from 0.45 for 'morning tiredness' to 0.71 for 'physical function'. FIQ correlated
significantly with the RAND-36, with Spearman’s ρ ranging from - 0.60 to - 0.70 for
items measuring the same concept. Similar patterns of correlation were seen with
MPQ, BDI and CIS. Sensitivity to change was sufficient, with SRM after Spa treatment
ranging from 0.3 for ‘work days missed’ to 0.9 for ‘days felt good’. Similar SRM were
found in the venlafaxine trial for patients reporting general improvement. 
Conclusions. The Dutch FIQ is a valid instrument for measuring health status in FM,
showing sufficient reliability, construct validity and responsiveness.

KEYWORDS: Fibromyalgia impact questionnaire, Fibromyalgia, Dutch version,
Validation, Health assessment.
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Introduction

The fibromyalgia impact questionnaire (FIQ) is a questionnaire to assess the health sta-
tus of women with fibromyalgia (FM) syndrome [1]. It has been translated into several
languages, and has been recommended as a primary end-point in FM clinical trials [2-
10]. In order to join this international development, we set out to make a Dutch version
of the FIQ and evaluate its psychometric properties.

Materials and methods

Patients. Data were used from two studies among patients aged 18 - 65 years with  pri-
mary FM according to 1990 ACR criteria [11].

Study 1. This was a randomised controlled trial of Spa treatment (n=58) versus treat-
ment as usual (n=76). For details see Zijlstra et al. [12] . 

Study 2.This was a 6-week, double blind, randomised trial of venlafaxine (n=45) vs pla-
cebo (n=45). Subjects were recruited from 4 outpatient rheumatology clinics , and
through an advertisement in the Dutch FM Patient Association Magazine. Exclusion cri-
teria were: severe depression needing drug treatment, use of antidepressive drugs in
the past 6 weeks, previous use of venlafaxine, (chance of) pregnancy, and medication
or comorbidity interfering with venlafaxine. This study has only been published as an
abstract [13].

Measures. FIQ. The FIQ consists of 10 items. The first item contains 10 questions on acti-
vities of daily living, each of which are scored in a Likert format from 0 = always able to
do to 3 = never able to do. The scores are added and divided by the number of valid
scores to yield one score for physical functioning. Item 2 is the number of days (0-7) felt
good during the past week. Item 3 asks for the number of days off work during the past
week (0-5). Items 4-10 (ability to do job, pain, fatigue, morning tiredness, stiffness,
anxiety, and depression) are measured by 100 mm visual analog scales. The scores of
each item are standardized on a scale ranging from 0-10 with higher scores indicating
greater impairment. 

The FIQ was translated from English into Dutch by one of the investigators (T.R.Z.).
Two adaptations were made. In item 3, the maximum number of work days missed was
reduced to 5, in accordance with a normal working week in the Netherlands. In the 4th
item, ‘When you did go to work,’ was left out and the word ‘job’ was translated with
‘werkzaamheden’ (meaning ‘activities’). In this way the question also applies to those
without a professional job, who make up a considerable part of the Dutch fibromyalgia
population. We had our Dutch version back-translated by a Dutch teacher of English.
When comparing the original and the back-translation, we found some differences, but
these stem from our cultural adaptations in items 3 and 4. 

RAND-36. This is a validated Dutch translation of the Short Form-36 (SF-36), a generic

83

The Dutch Fibromyalgia Impact Questionnaire



measure of self-reported health status, also used in FM patients [14-18]. It covers 8
domains of functioning and well-being. Domain scores are standardised on a 0-100
scale with higher scores indicating better status.

Beck depression inventory (BDI). Depression was measured with a Dutch version of the
BDI [19,20]. The score ranges from 0 to 63. 

McGill pain questionnaire (MPQ).The Dutch language version of the MPQ comprises a
set of 20 groups of three or four words describing several characteristics of pain [21,22].
Within each group there is an increase in severity, reflected by an increase in score. The
scores are summed to yield a total pain rating index (PRI-T, range 0-63). 

Checklist individual strength (CIS).The CIS was used to measure fatigue [23]. The ques-
tionnaire consists of 11 statements, eight concerning subjective feelings of fatigue, and
three concerning activity. Each item is scored on a 7-point Likert scale from 1 (yes, cor-
rect) to 7 (no, incorrect). Thus the scores range from 8-56 for subjective feelings and 3-
21 for activity. 

General improvement. In study 2, at 6 weeks, subjects were asked if they had experien-
ced general improvement during the past weeks (yes/no).

Tender point assessment. A single observer (T.R.Z.) examined each patient by manual
palpation of the 18 body sites defined in the ACR criteria for FM [12]. The tender point
score (TPS) was the number of sites on which the patient stated that palpation was
painful (range 0-18). For the graded tender point score (GTPS) each tender point was
scored by the observer as 0 (no pain), 1 (mild pain, no grimace), 2 (spontaneous verbal
reaction to pain and grimace), 3 (severe pain with withdrawal) and the sum of 18 points
was recorded [24].

Procedures. Study 1. All subjects completed the questionnaires and tender point exami-
nations were performed at baseline and at 3, 6 and 12 months during the follow-up
period of the RCT. Subjects in the intervention group were also assessed at 1 month,
which was 1 week after the end of the Spa treatment. 
Study 2. Assessments were performed at baseline and at 6 weeks. 

Statistics. Internal consistency of the 10 questions in the first item of the FIQ, physical
functioning, was studied using Cronbach’s α.

Test-retest reliability was studied with intra-class-correlation (ICC) over a period of
3 months in a subsample of 76 control subjects from study 1.
To study convergent validity of the FIQ, Spearman’s ρ correlation coefficients were cal-
culated with other questionnaires and tests.
Responsiveness was assessed in two ways. Pre- and post-test (1 month) results of the
FIQ were compared in a subsample of 58 subjects receiving Spa treatment in study 1.
In study 2 responsiveness was analysed from the patients’ perspective by comparing
pre- and post-test results of the FIQ in patients who had experienced general improve-
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ment and in patients who did not experience general improvement irrespective of tre-
atment with venlafaxine or placebo. Significance of changes in FIQ scores from pre- to
post-test was tested by Wilcoxon signed rank tests. Standardized response means
(SRM) were calculated as the ratio of the mean change between baseline and 6 weeks
to the standard deviation (S.D.) of that change. The 95% confidence intervals (CI) for the
SRM were calculated under the assumption that change scores followed a normal dis-
tribution and therefore the distribution of the SRM could be approximated by a normal
distribution, with a mean of 0 and a S.D. of 1 divided by the square root of the sample
size [25].

Results

The study sample consisted of 213 women and 11 men. Mean age was 47 yrs (range:
22-68, S.D. = 9.3) and mean disease duration was 11 yrs (range: 0-42, S.D. = 8.2).  The
percentage of missing values was below 3 for most items of the FIQ. The question
‘Were you able to drive a car?’ was not applicable to 32 patients (14%) without a driver’s
license; and item 3 about ‘work days missed’ was only applicable to 91 patients (41%)
because the other patients were unemployed.  

Internal consistency of the “physical functioning” scale was excellent ”(Cronbach’s 
α = 0.91) . 

Means and standard deviations at baseline and test-retest results are presented in
Table 1. ICC coefficients of test-retest reliability varied from 0.45 to 0.71.

85

The Dutch Fibromyalgia Impact Questionnaire

Table 1. Mean scores and standard deviations (S.D.) at baseline and test-retest reliability 

of FIQ items  

Study 1 
(n=134) 

Study 2 
(n=90) 

All patients 
(n=224) 

Test-retest reliability
a

(n=76) 

FIQ-item Mean SD Mean SD Mean SD ICC 95% CI 

Physical function 4.5 1.6 4.7 1.8 4.6 1.7 0.71  0.57 - 0.80 

Days felt good 6.9 2.6 7.4 2.2 7.1 2.5 0.48  0.29 - 0.64 

Work days missed
b 

0.8 2.4 2.8 3.9 1.6 3.2 0.68 0.41 - 0.84 

Job ability 5.7 2.1 5.9 2.3 5.8 2.2 0.54  0.36 - 0.68 

Pain 5.8 1.7 6.5 1.7 6.1 1.8 0.55 0.37 - 0.69 

Fatigue 6.4 2.0 6.8 2.0 6.6 2.0 0.58 0.41 - 0.72 

Morning tiredness 6.4 2.1 7.3 2.2 6.8 2.2 0.45  0.26 - 0.62 

Stiffness 6.4 2.0 6.7 2.1 6.5 2.1 0.69 0.55 - 0.79 

Anxiety 3.5 2.6 3.8 2.9 3.7 2.7 0.68 0.54 - 0.78 

Depression 2.7 2.4 2.9 2.9 2.8 2.6 0.58 0.40 - 0.71 

a
 Test-retest reliability after 3 months of treatment-as-usual in control subjects of study 1. 

b
 Work days missed: study 1 (n=57), study 2 (n= 36), total (n=93, test-retest reliability (n=27). 



In general, FIQ items correlated best with corresponding items of the RAND-36 (Table
2). Thus, FIQ-physical function correlated best with RAND-physical function, FIQ-pain
with RAND-pain, FIQ-fatigue and -morning tiredness with RAND-vitality, and FIQ-anxie-
ty and -depression with RAND-role emotional and -mental health. Correlations between
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Table 2. Non-parametric Spearman’s � correlations between FIQ and RAND-36 for 224 

subjects with fibromyalgia

 RAND-36 dimensions 

FIQ item Physical 
Function 

Role 
Physical 

Pain General 
Health 

Social 
Function 

Role 
Emotional 

Mental 
Health 

Vitality 

Physical function -.60*** -.33*** -.49*** -.36*** -.44*** -.14* -.10 -.33*** 

Days felt good 
a

-.41*** -.29*** -.45*** -.26*** -.30*** -.22*** -.18** -.44*** 

Work days missed 
b 

-.27** -.21* -.35*** -.08 -.16 -.13 -.09 -.26* 

Job ability -.47*** -.44*** -.64*** -.31*** -.41*** -.27*** -.23*** -.40*** 

Pain -.39*** -.38*** -.68*** -.28*** -.44*** -.20** -.17* -.40*** 

Fatigue -.39*** -.37*** -.46*** -.31*** -.50*** -.26*** -.24*** -.64*** 

Morning tiredness -.28*** -.30*** -.38*** -.33*** -.33*** -.27*** -.22*** -.52*** 

Stiffness -.30*** -.36*** -.51*** -.30*** -.32*** -.20** -.08 -.36*** 

Anxiety -.24*** -.16* -.22*** -.33*** -.25*** -.47*** -.70*** -.33*** 

Depression -.15* -.19** -.16* -.37*** -.31*** -.51*** -.70*** -.36*** 

* p � 0.05; ** p � 0.01; *** p � 0.001. 
a
 n = 222. 

b
 n = 93. 

Table 3 (supplementary). Non-parametric Spearman’s � correlations between FIQ and 

other outcomes for 224 subjects with fibromyalgia

FIQ item MPQ- PRI-T  CIS- Activity CIS-Subject.  BDI   TPS  GTPS 

Physical function .24*** .33*** .43*** .26*** .22** .14* 

Days felt good 
a

.32*** .29*** .39*** .29*** .11 -.03 

Work days missed 
b 

.24* .12 .26* .08 -.01 .05 

Job ability  .35*** .28*** .42*** .35*** .16* .16* 

Pain .44*** .26*** .43*** .36*** .09 .11 

Fatigue .25*** .37*** .61*** .44*** .09 .06 

Morning tiredness .29*** .26*** .53*** .34*** .05 .04 

Stiffness .28*** .22*** .41*** .24*** .06 .07 

Anxiety .33*** .26*** .30*** .52*** .03 -.00 

Depression .24*** .31*** .27*** .54*** -.03 -.11 

* p�0.05; ** p�0.01; *** p� 0.001.
a
 n = 222. 

b
 n = 93. 



the FIQ and other outcome measures showed the same pattern (supplementary data,
Table 3). FIQ-anxiety and -depression correlated best with BDI  (0.52 and 0.54); FIQ-pain
with MPQ (0.44); FIQ-fatigue and -morning tiredness with CIS-subjective (0.61 and
0.53). All FIQ items correlated poorly with tender point scores (all ρ < 0.23).
One week after Spa treatment the 58 subjects reported statistically significant improve-
ment (P ≤ 0.01) on all FIQ items, with the exception of ‘work days missed’. However this
scale was only applicable for 22 patients, and baseline scores were already very good
(mean=0.8). SRMs ranged from 0.3 for  ‘work days missed’ and for ‘depression’ to 0.9
for ‘days felt good’ (supplementary data, Table 4).
The FIQ scores also showed to be sensitive for changes from the patient’s perspective
(supplementary data, Table 5). Patients who experienced general improvement after 6
weeks had significantly improved scores (P ≤ 0.01)  for most FIQ items, while patients
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Table 4 (supplementary).  Sensitivity to change of FIQ for three weeks of Spa treatment 

FIQ item n 
Baseline 

mean (SD)
6 weeks change 

mean (SD)
SRM         95% CI 

Physical function 56 4.5 (1.7) 1.0 (1.6)** 0.6 0.3 to 0.9

Days felt good 56 7.3  (2.4) 3.1 (3.4)** 0.9 0.6 to 1.2

Work days missed 22 0.8 (2.4) 0.4 (1.2) 0.3 -0.1 to 0.7

Job ability  56 5.8  (2.1) 1.5 (2.8)** 0.5 0.2 to 0.8

Pain 56 5.9  (1.8) 1.6 (2.3)** 0.7 0.4 to 1.0

Fatigue 56 6.6  (1.9) 1.6 (2.8)** 0.6 0.3 to 0.9

Morning tiredness 56 6.7  (1.7) 1.5 (2.6)** 0.6 0.3 to 0.9

Stiffness 56 6.4  (2.0) 1.9 (2.7)** 0.7 0.4 to 1.0

Anxiety  56 3.7  (2.8) 1.3 (2.7)** 0.5 0.2 to 0.8

Depression 56 2.5  (2.4) 0.7 (2.1)* 0.3 0.0 to 0.6

* p � 0.01; ** p � 0.001 for Wilcoxon signed rank test comparing baseline and 1 month scores. 

Table 5 (supplementary).  Sensitivity to change of FIQ for experienced general improve- 

ment after 6 weeks of treatment with venlafaxine or placebo

Improved (n=30) Not improved (n=60) 

FIQ item 

Baseline 

mean (SD)

Change 

mean (SD)

SRM   95% CI Baseline 

mean (SD)

Change 

mean (SD)

SRM 95% CI 

Physical function 4.4 (1.6)  0.9 (1.3)** 0.7 0.3 to 1.1 4.9 (1.8) -0.1 (1.0) -0.1 -0.4 to 0.2 

Days felt good  4.0 (2.2)  3.1 (2.1)** 1.5 1.1 to 1.9 4.6 (2.2) 0.1 (2.3) 0 -0.3 to 0.3 

Work days missed
a 

0.4 (1.3) -0.6 (2.2) -0.3 -0.9 to 0.3 2.5 (2.9) 0.3 (1.6) 0.2 -0.2 to 0.6 

Job ability  6.3 (2.1)  2.1 (2.3)** 0.9 0.5 to 1.3 5.7 (2.3) -1.0 (2.7)* -0.4  -0.7 to -0.1

Pain 6.4 (1.8)  1.9 (2.2)** 0.9 0.5 to 1.3 6.6 (1.7) -0.2 (1.9) -0.1 -0.4 to 0.2 

Fatigue 6.8 (1.9)  1.4 (2.2)* 0.6 0.2 to 1.0 6.8 (2.2) -0.3 (1.9) -0.2 -0.5 to 0.1 

Morning tiredness 7.1 (1.9)  2.5 (3.6)* 0.7 0.3 to 1.1 7.4 (2.3) 0.1 (2.0) 0.1 -0.2 to 0.4 

Stiffness 6.8 (1.7)  2.3 (2.4)** 1.0 0.6 to 1.4 6.6 (2.3) 0.1 (2.3) 0 -0.3 to 0.3 

Anxiety  3.6 (2.6)  1.0 (2.8) 0.4 0.0 to 0.8 3.9 (3.1) 0 (2.4) 0 -0.3 to 0.3 

Depression 3.3 (2.8)  1.8 (2.8)* 0.6 0.2 to 1.0 2.7 (3.0) 0 (2.2) 0 -0.3 to 0.3 

* p�0.01; ** p� 0.001 
a
 work days missed: improved (n=11); not improved (n=20) 



who did not experience general improvement showed no improved FIQ scores. FIQ
items ‘Work days missed’ (only applicable for 11 patients, and a very good mean base-
line score of 0.4) and ‘anxiety’ showed not to be responsive for perceived general
improvement. SRMs for patients who perceived to be improved for the other FIQ items
ranged from 0.6 for ‘fatigue’ and ‘depression’ to 1.5 for ‘days felt good’. SRMs for
patients who perceived not to be improved ranged from -0.4 to 0.2.

Discussion

This study showed the Dutch FIQ to be a reliable, valid and responsive measure. 
In translating a questionnaire, cultural adaptations are at least as important as the

linguistic aspects. Our adaptation in item 3 (a maximum of 5 working days per week)
seems logical and is in line with similar adaptations in the Swedish, Hebrew and
German versions [2, 3, 5]. After conversion to a 0-10 score, results from countries with
working weeks of varying length can be compared directly. However, two other pro-
blems remain. Firstly, this item does not take into account if someone has a full-time or
part-time job. Perhaps it would be better to convert the score to a proportion of the indi-
vidual’s normal working week, instead of the full-time working week. Secondly, item 3
only applies to subjects in paid employment. Since the percentage of women in paid
employment may vary strongly between countries, it may prove difficult to compare
results from different countries. For this reason, we also adapted item 4, using ‘activi-
ties’ instead of ‘job’. We prefer not to restrict this item to paid employment, although
the impact of fibromyalgia on unpaid activities such as housework may not be exactly
the same. 

The internal consistency of item 1 proved excellent. Although Offenbaecher and
Sarz-Puttini reported even higher α’s (0.94), others found values of 0.88 or less [1-9].

Test-retest reliability (ICC) over three months ranged from 0.45 (morning tiredness)
to 0.71 (physical function). Although it is usually recommended that the reliability
should exceed 0.70 in stable patients, we believe the reliability to be acceptable becau-
se of the rather long time interval between measurements. All other studies except the
French and Korean found better test-retest reliability [1-9]. This is probably due to a
much shorter test-retest interval of 7-10 days, as compared to 3 months in our study. In
other studies, test-retest reliability is measured with Spearman’s or Pearson’s correlati-
on coefficient. We have used ICC instead because it is more appropriate. Correlation is
a measure of association, and repeated measurements may be correlated but systema-
tically different. 
The significant correlations of most FIQ items with other corresponding outcome mea-
sures suggest that the FIQ has sufficient convergent validity. Only item 3 (work days
missed) did not correlate significantly, probably because of the small number of sub-
jects who had a job and the highly skewed distribution of the data. In our study, FIQ-
pain and other FIQ items hardly correlated with TPSs. This is in line with findings by
Jacobs et al. [24], who found a weak correlation between TPSs and self-reported pain.
They concluded that TPSs and self-reported pain represent different aspects of pain in
FM. Four validation studies also showed weak correlations between FIQ items and TPSs
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[1, 4, 6, 7]. However, other studies showed much stronger correlations [2, 5, 8, 9].
According to Cohen [26], an effect size (which is comparable to SRM) of 0.2 indicates a
small, 0.5 a moderate and 0.8 a large effect. Thus, our version of the FIQ showed good
sensitivity to change after Spa treatment. More importantly, patients who felt they had
improved during the drug trial scored better on most FIQ items, while patients who felt
they had not improved showed no improvement on the FIQ either. We can conclude
that the Dutch FIQ is a responsive measure. Sensitivity to change has been examined
for only a few other language versions of the FIQ. The American and Spanish FIQ have
been shown to be responsive to perceived clinical improvement [7, 10].

In conclusion, the Dutch FIQ is a reliable, valid and responsive outcome measure. 
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Appendix 1: Dutch translation of the Fibromyalgia Impact Questionnaire

FIBROMYALGIE VRAGENLIJST

Nederlandse vertaling van de Fibromyalgia Impact Questionnaire

Kruis bij elke vraag één antwoord aan, dat het beste weergeeft hoe het de afgelopen

week met u ging.  Als u per ongeluk een verkeerd hokje aankruiste, omcirkel dan het
foute hokje en kruis het goede hokje aan.

1. Kon u, als u wilde:   altijd       meestal         soms         nooit

a) Boodschappen doen

b) De was doen met een wasmachine

c) Het eten klaarmaken

d) Afwassen

e) Het tapijt stofzuigen

f) Bedden opmaken

g) Meerdere blokjes om lopen

h) Vrienden of familie bezoeken

i) In de tuin werken

j) Auto rijden 
(laat deze vraag open als u geen rijbewijs hebt)

2. Hoeveel dagen van de afgelopen week hebt u zich goed gevoeld?

0 1 2 3 4 5 6 7

3. Hoeveel dagen van de afgelopen week moest u thuis blijven van uw werk
    vanwege uw fibromyalgie? (Laat deze vraag open als u geen werk buitenshuis hebt.)

0 1 2 3 4 5

Ga door met invullen op de volgende bladzijde!

0 1 2 3 4 5 6 7

0 1 2 3 4 5

3. Hoeveel dagen van de afgelopen week moest u thuis blijven van uw werk 
vanwege uw fibromyalgie? (Laat deze vraag open als u geen werk buitenshuis hebt.)



4. In welke mate werd u door pijn of andere fibromyalgieklachten belemmerd in 
het uitvoeren van uw werkzaamheden?

geen belemmering                                        ernstige belemmering

5. Hoeveel pijn had u ?

helemaal geen pijn                                          ondraaglijk veel pijn

6. Hoe moe was u overdag?

niet moe                                                                   kon niet erger

7. Hoe uitgerust voelde u zich ’s morgens bij het opstaan?

helemaal uitgerust                                            totaal niet uitgerust

8. Hoe stijf was u ?

niet stijf                                                                     kon niet erger

9. Hoe gespannen, nerveus of angstig was u?

niet gespannen                                                          kon niet erger

10. Hoe depressief of terneergeslagen was u?

niet depressief                                                          kon niet erger
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FIBROMYALGIE VRAGENLIJST

(vervolg)

Geef bij de volgende vragen telkens met één verticaal streepje op de horizontale lijn
aan hoe u zich gemiddeld de afgelopen week voelde.
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Abstract

Objectives. To design and validate a clinical method for scoring irreversible long term
articular damage in rheumatoid arthritis (RA).
Methods. The Rheumatoid Arthritis Articular Damage score (RAAD score) is based on
examination of 35 large and small joints. Concise definitions were formulated to score
each joint on a three point scale (0, no irreversible damage; 1, partially damaged; 2,
severe damage, ankylosis, or prosthesis). The RAAD score was determined for 121
patients with RA with a large range of disease duration. Inter-observer agreement was
studied in 39 patients scored by 3 observers. Data on disease duration, Health
Assessment Questionnaire, disease activity score, and Larsen score were collected for
121, 78, 47 and 45 patients respectively. 
Results.The RAAD score correlated well with Larsen score (rs = 0.81) and disease dura-
tion (rs = 0.68) and (as intended) not with disease activity (rs = 0.10). Good inter-obser-
ver agreement was found for total scores and individual joints. The wide range of RAAD
scores for patients with the same disease duration suggested good discriminating
power, especially after > 10 years.
Conclusions. The RAAD score is a quick and feasible method for measuring the long
term articular damage in large RA populations. It has good reliability and construct vali-
dity and deserves further study to assess its discriminant validity.
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Introduction

Disease status in rheumatoid arthritis (RA) can be expressed in terms of inflammatory
activity or of damage. Indices of disease activity are reversible, whereas measures of
damage should represent the irreversible results of disease activity over time. Although
damage in RA can occur in skin or organs by amyloidosis or vasculitis, joint damage is
the most prominent feature of disease outcome. Articular damage is generally asses-
sed by radiographs, which may show the destruction of bone and cartilage. Several
radiological damage scores have been developed, each having specific characteristics
for reproducibility and sensitivity to change [1]. Despite their usefulness in studying
disease progression, there are some drawbacks. Firstly, radiographs represent mainly
osseous changes, whereas part of the articular damage in RA is in the soft tissues sur-
rounding the bones. Secondly, methods for scoring radiographic damage concentrate
on the hands and feet, whereas damage in larger joints may be of equal importance for
a patient’s functional ability. Thirdly, the cost of measuring radiographic damage makes
these methods less suitable for studying large numbers of patients or for use in deve-
loping countries.

Plant et al. found that a rheumatologist could predict the Larsen radiographic score
by clinical examination with surprising accuracy in the small hand joints (though less
so in the feet) [2]. Kuper et al. showed that radiographic damage in large joints was sig-
nificantly related to the damage in hands and feet, a physical disability index, and
cumulative disease activity [3]. 

Observations like these suggest that it is possible to develop a score for irreversi-
ble articular damage, based on clinical examination of large and small joints, which
may be useful for measuring long term damage in large patient groups. Such a score
would be helpful in comparing the effects of different treatment strategies or the results
in different rheumatology centres or in different countries, particularly after longer
disease duration.

Attempts to design a clinical damage score in RA have been published before, but
until now these are not widely used. Symmons et al. developed the OSRA, a simple
measure of overall status [4]. In its section on damage, the number of destroyed large
joints, and the need for splints, collar, special shoes or surgery on small joints are used
as a measure of articular damage. Recently Cranney et al. reported their deformity
index [5], a measure of limited joint motion and deformity, adapted from the joint
alignment and motion scale [6] and the Escola Paulista de Medicina-range of motion
scale [7]. However, the deformity index was not formally validated.

Patients and methods

We set out to design a score that is quick and easy to obtain, using information obtai-
ned by physical examination. It should measure irreversible damage, which implies
that the score can only increase over time. Based on our clinical experience and com-
mon sense we formulated the rheumatoid arthritis articular damage (RAAD) score. In
this method 35 joints or joint groups are scored on a three point scale (0, no irreversi-
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ble damage; 1, partly damaged; 2, severe damage, ankylosis or prosthesis). The defini-
tions for scoring each joint are concise in order to make the method accessible to inex-
perienced assessors (table 1). The only tool needed is a goniometer, although most
joints can be assessed without one. Metatarsophalangeal (MTP) joints of each foot are
scored as a single joint. 

Patients fulfilling the 1987 ACR criteria for RA [8] were selected from our outpatient
clinic and rheumatology ward to obtain a sample with a wide range of disease durati-
on and activity. Forty seven patients (17 male, 30 female) gave informed consent. Their
mean age was 63 years (range 27-84), and mean disease duration was 16 years (range
1-48). In these patients, a RAAD score was determined by three observers on the same
day: an experienced rheumatologist (HBM), a rheumatology trainee (TZ), and a rheu-
matology nurse specialist  with little experience in joint examination, who had a brief
training in using the score. Apart from the original score (RAAD-1), we also computed
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Table 1. the RAAD-score: definitions for scoring damage in individual joints.  

Contractures and other deformities should only be scored when they  

are expected to be irreversible without surgery. 

Joint type Definitions for scoring irreversible articular damage Max. score 

Cervical spine 1: severe limitation of motion, ankylosis or known cervical subluxation 

2: medullary compression or history of surgical fusion 2 

Shoulder 1: external rotation < 45º (anatomical limitation, not due to pain), or severe crepitus 

2: ankylosis or prosthesis 4 

Elbow 1: flexion contracture < 30º 

2: flexion contracture > 30º, ankylosis, history of radial head resection, prosthesis 4 

Wrist 1: extension or flexion < 30º, or volar/ulnar/radial shift  

2: ankylosis, prosthesis or history of ulnar head resection 4 

MCP* 1: ulnar deviation  

2: subluxation, ankylosis or prosthesis 20 

PIP 1: flexion contracture  

2: Swanneck or boutonnière deformity, ankylosis or prosthesis 20 

Hip 1: internal rotation < 10º 

2: prosthesis or Girdlestone pseudarthrosis 4 

Knee 1: medial or lateral deviation > 10º due to arthritis, or flexion contracture < 20º 

2: flexion contracture > 20º or prosthesis 4 

Ankle 1: fixed valgus deformity < 20º 

2: prosthesis, ankylosis or arthrodesis, valgus deformity > 20º 4 

MTP 1: visible deformity due to arthritis 

2: history of Kates-Kessel or other arthroplasty of the forefoot 4 

Max. total score: 70 

* after analysis of our results we suggest that MCP 1 should be scored ‘1’ if it shows impairment of 

normal extension (see text). 



two alternative RAAD scores. In RAAD-2 only the number of damaged joints was coun-
ted. In RAAD-3 all joints were scored 1 or 2, and metacarpophalangeal (MCP) and proxi-
mal interphalangeal (PIP) joints of each hand were scored as a single joint.

On the same day, 28 joint counts for tenderness (T) and swelling (S) were done,
patients completed a visual analogue scale for general wellbeing (G), and the erythro-
cyte sedimentation rate (ESR) was measured. From these variables the Disease Activity
Score (DAS28) was calculated, using the formula:
DAS28 = 0.56 T + 0.28    S + 0.70lnESR + 0.014G [9].

All patients completed a Dutch version of the Health Assessment Questionnaire
(HAQ) [10]. For each patient, recently taken radiographs of hands and feet were collec-
ted, or a new set of radiographs was obtained. These radiographs were scored using
the Larsen method [11], in which the first metatarsal joint was left out and the wrist was
scored as one joint and multiplied by five (maximum score 190). All radiographs were
scored by two observers with any initial disagreement finally agreed by consensus. 

A random selection of 121 patients with RA of known disease duration, visiting our
outpatient clinic, were scored by HBM using the RAAD score. In 78 of them, an HAQ
score was obtained on the same day. These cross sectional data were used to get an
impression of the RAAD scores over time.

For statistical analysis SPSS was used. To assess interobserver variability, RAAD
scores of three observers were analysed with Spearman’s rank correlation and
Friedman’s test. Spearman’s rank correlation was also used to assess correlation
between the RAAD score, DAS28, disease duration, and the Larsen score. κ Statistics
[12] were used to assess the interobserver agreement of the RAAD score for individu-
al joints.

Results

The RAAD-score appeared to be easily applicable. After a short learning period, it took
about two minutes for each patient, depending on the amount of damage.

Table 2 shows the mean scores in 47 patients. All patients were assessed by obser-
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Table 2. Results in 47 patients, showing means, standard deviations, minimum and

 maximum values. 

Variable Mean SD Min Max 

Age (years) 63.3 13.1 27 84 

Disease duration (years) 16 12 1 48 

Disease Activity Score 5.0 1.4 2.0 8.2 

HAQ 1.1 0.8 0.0 2.9 

RAAD by observer 1  (n = 47) 10.3 11.7 0 51 

RAAD by observer 2  (n = 41) 11.2 12.7 0 51 

RAAD by observer 3  (n = 45) 11.3 12.3 0 53 

Larsen score   (n = 45) 68 44 1 185 

V V



ver 1, 41 by observer 2, and 45 by observer 3. Thirty nine patients were seen by all three
observers. In 45 patients radiographs of hands and feet were available.

Figure 1 shows the relation between the RAAD scores of two different observers.
Spearman’s rs for rheumatologist vs rheumatology nurse was 0.89. For rheumatologist
vs trainee it was 0.90, for trainee vs rheumatology nurse 0.95. Different ways of com-
puting the RAAD score (RAAD-2 and -3) showed similar degrees of correlation. Since
correlation is not the same as agreement, we also compared the RAAD scores of three
observers. Using Friedman’s non-parametric test for multiple related samples, we
found no statistically significant difference between observers. 

Table 3 shows the κ values for interobserver agreement in individual joints. There
was moderate to good agreement for most joints, although agreement for MCP 1 and
the PIP joints was less favourable. κ Values for the ankle joint could not be computed
for observer 2 because he never scored a value of 1 for this joint.

In table 4 correlation between the RAAD score and other measures is shown using
Spearman’s rs. The RAAD score correlated well with the Larsen score. There was no sig-
nificant correlation between the RAAD score and DAS28, whereas HAQ and DAS28 did
correlate (Spearman’s rs = 0.42, p = 0.003). 

Figure 2 shows data on disease duration vs RAAD score for 121 patients assessed
by observer 1. There was a wide range of RAAD scores for patients with the same disea-
se duration, reflecting the large variation in disease outcome in RA. Spearman’s rank 
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Figure 1.  Scatterplot showing correlation of RAAD scores by two different
observers. The diagonal line indicates perfect agreement. For these observers,
Spearman's  r  s = 0.89 (n = 45, p < 0.01).
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RAAD by observer 1  (n  47) 10.3 11.7 0 51 

RAAD by observer 2  (n = 41) 11.2 12.7 0 51 

RAAD by observer 3  (n = 45) 11.3 12.3 0 53 

Larsen score   (n = 45) 68 44 1 185 

Table 3. Value of weighted � and percentage of joints in which observers agreed, for separate joints 

in 39 patients. Left and right side of the body were summed. Agreement is considered poor if 

� < 0.20, fair if 0.21-0.40, moderate if 0.41-0.60, good if 0.61-0.80, very good if 0.81-1.00.

 Observer 1 v 2 Observer 1 v 3  Observer 2 v 3 

Joint type � % agreed � % agreed � % agreed 

Cervical spine 0.60 87 0.54 85 0.80 92 

Shoulder 0.83 92 0.64 82 0.72 87 

Elbow 0.72 82 0.72 82 0.85 90 

Wrist 0.59 67 0.66 70 0.56 67 

MCP 1 0.49 85 0.30 86 0.22 83 

MCP 2 0.75 85 0.57 77 0.64 79 

MCP 3 0.70 85 0.59 81 0.75 87 

MCP 4 0.61 85 0.51 79 0.83 92 

MCP 5 0.63 86 0.50 79 0.66 85 

PIP 1 0.49 92 0.37 86 0.42 88 

PIP 2 0.49 82 0.51 81 0.39 81 

PIP 3 0.46 77 0.46 77 0.36 77 

PIP 4 0.39 82 0.36 83 0.45 87 

PIP 5 0.75 94 0.39 87 0.31 85 

Hip 0.69 87 0.82 94 0.85 94 

Knee 0.79 94 0.76 92 0.76 91 

Ankle -- 96 0.15 85 -- 87 

MTP 0.79 82 0.78 79 0.78 79 

Table 4: Spearman's rank correlation of RAAD-score with disease duration, radiografic 

damage (Larsen), disease activity (DAS) and functional capacity (HAQ) 

 RAAD versus:

disease  

duration Larsen DAS HAQ 

Number of patients 121 45 47 78 

Spearman's rs 0.67  

(p<0.01) 

0.81  

(p<0.01) 

0.10  

(p=0.51) 

0.50  

(p<0.01) 



Figure 2: boxplot showing results of RAAD-score vs disease duration for 121 patients scored by

observer 1. Boxes with horizontal lines represent interquartile range and median. Outliers (O) and

extremes (*) are indicated separately.  Note that the boxes cover varying ranges of disease dura-

tion. Numbers of patients are displayed on the X-axis.

correlation for RAAD-1 with disease duration was 0.68, for RAAD-2 was 0.67, and for
RAAD-3 was 0.69 (p < 0.001). This indicates that alternative methods of computing the
score did not influence correlation with disease duration in this group of patients. 

Discussion

Tugwell and Bombardier described the quality of scoring methods in terms of feasibi-
lity, reliability, validity and responsiveness [13]. The RAAD score is a cheap and quick
method of assessing damage. We think it is feasible for studying long term damage in
large groups of patients - for instance, in comparing outcome between hospitals or
countries, or long-term (>5 years) treatment strategies. 

We tested interobserver variability and found little difference between the results of
experienced and inexperienced observers. Interobserver variability was low for the
total score as well as for most individual joints. The rather low level of agreement for
the first MCP joint may have been caused by an inadequate definition: ulnar deviation
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was proposed for all MCP joints. For MCP 1, impairment of normal  extension would be
more appropriate as an intermediate (grade 1) damage score. In the PIP joints, grade I
damage may be difficult to assess because of pre-existing osteoarthrosis, and should
perhaps be omitted. In the ankle joint, a damage score of 1 or 2 occurred only in a mino-
rity of patients. We believe this reflects the actual low occurrence of damage in this
joint. 

In some joints, particularly the cervical spine, shoulder, and hip, it may be difficult
to distinguish irreversible damage from reversible impairment due to inflammation. If,
for instance, shoulder movement is impaired, the observer has to decide if this is a
fixed impairment or one that might improve after a corticosteroid injection. 

Clinical assessment of cervical instability may be difficult. If from earlier radio-
graphs a patient is already known to have significant cervical instability, we do not
object to using this information in the RAAD score. However, no new radiographs
should be taken for this purpose.

More detailed definitions or more extensive training and consensus meetings may
reduce interobserver variability. However, both strategies make the method less easily
applicable for wide scale use. Therefore, we prefer to keep definitions as simple as pos-
sible. 

From the rather high level of interobserver agreement in our sample, we do not
expect much intraobserver variability to occur. However, further study should focus on
this aspect, especially since variation in swelling and inflammation within a single
patient may influence the score in some joints.

Five aspects of the validity of outcome measures in RA can be distinguished: face
validity, content validity, construct validity, criterion validity and discriminant validity.
Face validity means credibility. We believe that our clinical definitions are a sensible
way of describing articular damage and have good face validity, but we welcome any
suggestions for improvement.

Content validity deals with the question of whether a measure covers all aspects of
the subject. We think that assessing clinical damage in large and small joints will ren-
der better content validity than assessing radiographic changes in small joints only. 

To assess construct validity (that is, does this method correspond to theoretical
concepts in articular damage?) we studied the correlation of the RAAD score with a
number of other variables. As we expected, there is a positive correlation with disease
duration and HAQ score (convergent validity) and no correlation with actual disease
activity (divergent validity). 

Criterion validity (does the score correlate with the gold standard?) is difficult to
assess because there is no gold standard for articular damage. We chose the Larsen
score as a substitute and found good correlation with our damage score. A simple
damaged joint count (RAAD-2) lacks information on severity of damage and offered no
substantial time saving. We also studied a more or less weighted score (RAAD-3),
because the PIP and MCP joints seem to be overweighted in RAAD-1. In our study group
this modification did not change the properties of the score significantly, but we are
currently collecting data on larger numbers of patients to study this item properly. For
the time being, we recommend the original RAAD score, not its modifications.

We developed the RAAD for measuring long term damage. Assessing its discriminant
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validity (responsiveness or sensitivity to change) is best done in a prospective design,
but this will take at least 10 years. Instead, one could compare RAAD scores from sub-
sets of patients with RA in whom a difference in outcome (for example, rheumatoid fac-
tor positive and rheumatoid factor negative patients) is expected. 
Conclusions

We developed the RAAD score as a clinical method for scoring long term articular
damage in large groups of patients with RA. It is easy to perform and showed good
interobserver reliability, even when used by an inexperienced observer. It correlates
well with Larsen scores and with disease duration but not with disease activity, demon-
strating its criterion and construct validity. Before recommending its use for research or
follow up of patients with RA, its inter- and intraobserver variability and discriminant
validity need to be assessed.
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Summary and general conclusions

An estimated 10-15% of new referrals seen in rheumatology clinics suffer from fibromy-
algia syndrome (FM), a chronic painful condition without a known anatomical substra-
te. These patients experience a wide range of symptoms and a markedly reduced qua-
lity of life. Until now, treatment has been mostly unsatisfactory; both patients and doc-
tors are in search of more effective and affordable therapies. This thesis is about phar-
macological and non-pharmacological therapies in FM, about measuring their effects
and assessing their cost-effectiveness, and about validating outcome measures.

Chapter 1 provides an overview of the background and treatment of FM. This clinical
syndrome is characterised by chronic widespread pain, marked tenderness on palpati-
on, fatigue, sleep disturbance, irritable bowel complaints, headache, anxiety and
depression. Only widespread pain and tenderness are included in the 1990 ACR classi-
fication criteria. Prevalence of FM in the general population is estimated at 2%; approxi-
mately 90% of patients are women. There is a large overlap of FM with other so-called
functional syndromes. The concept of FM as a disease entity remains questionable.

Although not fully elucidated, from present knowledge the aetiology of FM is best
described by a complex bio-psycho-social model. Neurobiological factors in this model
include central sensitisation to painful and non-painful stimuli, dysregulation of the
hypothalamic-pituitary-adrenal axis, reduced levels of serotonin and norepinephrine
and elevated levels of substance-P. High levels of depression and anxiety may contri-
bute to the development of FM, but about one third of patients have no abnormal psy-
chological profile. Familial aggregation of FM reflects both genetic and social influen-
ces. FM is associated with lower socio-economic status.

Patients with FM report poor health-related quality of life and impaired physical
function. FM is associated with high health care consumption and productivity loss,
both of which have a significant economic impact.

There is a need for consensus on outcome measures to be used in FM research.
Health-related quality of life is measured by generic (MOS Short Form-36) or disease-
specific measures (Fibromyalgia Impact Questionnaire). A wide range of validated out-
come measures are used for individual symptoms like pain, fatigue, sleep, depression
and anxiety. However, formal response criteria have not been developed yet. Health-
related costs should be included as an outcome measure in future FM clinical trials.

Pharmacological treatment of FM is often disappointing. Non-steroidal anti-inflam-
matory drugs are not useful. Only short-term positive effects on pain and other FM-rela-
ted symptoms have been reported for tramadol, tricyclic agents (amitriptyline, cyclo-
benzaprine), other antidepressants (fluoxetine, duloxetine, milnacipran) and second
line anticonvulsants (pregabaline). Long-term drug trials have not been performed yet.

Evidence-based non-pharmacological treatment of FM includes physical exercise,
cognitive-behavioural therapy and multidisciplinary treatment programmes. It is often
difficult to achieve sufficient patient adherence, which is necessary for a lasting effect.
Finally, positive effects have been reported for balneotherapy and for a spa program-
me including thalassotherapy, exercise and patient education.
Chapter 2 describes a randomized controlled trial of spa treatment for FM. The 2 1/2
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week treatment programme took place in a spa resort on the Tunisian island of Jerba.
It was designed according to current views on the non-pharmacological treatment of
FM. It included not only 7 sessions of thalassotherapy, but also 7 sessions of supervi-
sed exercise and 7 group education sessions. Relaxation and recreational activities
completed the programme.

The participants were patients with fibromyalgia, selected from a rheumatology
outpatient department and from members of the Dutch fibromyalgia patient associati-
on. They were pre-randomised to receive either spa treatment (active treatment) or tre-
atment as usual (control treatment). Patients in the control group did not receive infor-
mation about the active treatment, because this might cause negative bias or withdra-
wal. The primary outcome measure was health related quality of life, measured with the
RAND-36 questionnaire. Secondary measures included Fibromyalgia Impact
Questionnaire (FIQ), McGill Pain Questionnaire, Beck Depression Inventory, tender
point score and 6-minute treadmill walk test.

A total of 58 participants completed the spa treatment programme. After 1 month
they reported significant improvement on RAND-36 physical and mental component
summary scales. For physical health, differences with the 76 controls were statistically
significant after 3 months, but not after 6 and 12 months. A similar pattern of tempora-
ry improvement was seen in the self-reported secondary measures. Tender point sco-
res and treadmill walk tests improved more after active treatment, but did not reach sig-
nificant between-group differences, except for walk tests after 12 months.

In conclusion, a combination of thalassotherapy, exercise and patient education
temporarily improved fibromyalgia symptoms and health related quality of life. 

In Chapter 3 the cost-effectiveness analysis is described, which was performed along-
side the randomised controlled trial presented in Chapter 2. Cost-related data were col-
lected through monthly questionnaires, including direct and indirect medical and non-
medical costs. Costs were reported from the societal perspective. Costs of sick leave
were calculated according to the friction cost method. Utilities were derived from the
Short Form 6D (SF-6D) scores and the visual analog scale (VAS) rating general health.
They were expressed as quality-adjusted life years (QALYs). Mean incremental cost per
patient and the incremental cost utility ratio (ICER) were calculated; 95% confidence
intervals (CI) were estimated using double-sided bootstrapping.

In both study groups 3 patients were excluded because they completed less than
50% of the questionnaires. The remaining 128 out of 134 patients (96%) were included
in the analysis. 

Costs in the spa and control group did not differ significantly, except for the cost of
spa treatment, which was estimated at €1,526. Incremental cost in the spa group was
€1,311 per patient.

During the first half of the follow-up period, quality of life was higher in the spa
group. The between-group difference was 0.02 QALY based on the SF-6D (p< 0.05), and
0.04 QALY based on the VAS-score (p< 0.01). When calculated over one year, differen-
ces were not statistically significant.

The incremental cost-utility ratio (ICER based on the AUC of the VAS) after 6 months
of follow-up was €1,311 / 0.04 = €32,775 (95% CI -375,000 to 273,000) per QALY gained.
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Since this is the first formal cost-effectiveness study in FM, we cannot compare the
cost-effectiveness of spa treatment to that of other treatments in FM. In conclusion, a
temporary improvement in quality of life due to this form of spa treatment is achieved
at limited incremental costs per patient.

Tricyclic antidepressants and selective serotonin reuptake inhibitors have been shown
to improve FM symptoms. Based on positive results in an open study, we hypothesized
that venlafaxine, which inhibits the uptake of serotonin and norepinephrine, would
have a similar positive effect. Chapter 4 describes a clinical trial in which we tested this
hypothesis.

In this 6-week double-blind randomised controlled trial patients received either 75
mg/day of venlafaxine (n = 45) or placebo (n = 45). Pain was measured biweekly using
a visual analogue scale as well as the McGill Pain Questionnaire. Tender point scores,
FIQ, Beck Depression Inventory, Checklist Individual Strength, and visual analogue sca-
les for general health and sleep were measured at baseline and after 6 weeks.

Withdrawal due to side effects was more frequent in the group taking venlafaxine
(13 vs 3; p = 0.011). Mean pain scores improved in both groups by approximately 10%,
but repeated measurement analysis did not reveal differences between venlafaxine and
placebo. Tender point scores and Beck depression inventory did not show between-
group differences either. However, the FIQ scores improved on most domains, inclu-
ding the total score (- 9.0 vs – 2.7; p = 0.032).

We conclude that although venlafaxine did not change pain scores, it resulted in
significant improvements of other signs and symptoms as measured by the FIQ. These
findings are in line with modest effects found for other anti-depressants. 

In Chapter 5 we comment shortly on a RCT comparing fluoxetine with placebo in
patients with FM. In this trial, the placebo group did not showany improvement of
symptoms after 12 weeks. This is in contrast with three other trials with antidepressants
in FM, in which improvement rates of 10-20% were reported in the placebo group. Had
such a placebo effect occurred in the fluoxetine trial, the results would probably not
have been statistically significant.

Chapter 6 describes the validation of the Dutch version of the FIQ. The FIQ is a 10-item
self-administered questionnaire asking about physical functioning, general well-being,
work ability, pain, fatigue, stiffness, anxiety and depression. We wanted to use it in our
studies, but since a validated Dutch version was not available, we translated the origi-
nal FIQ, adding two minor cultural adaptations. The Dutch FIQ was then used as an out-
come measure in two studies on spa treatment and venlafaxine, along with a set of vali-
dated questionnaires for general health (RAND-36), depression (Beck Depression
Inventory = BDI), pain (McGill Pain Questionnaire = MPQ), and fatigue (Checklist
Individual Strength = CIS). Data from both studies were combined, resulting in a total
sample of 213 women and 11 men (mean age 47 years, mean disease duration 11
years).
Cronbach’s α for the 10 questions included in the FIQ item 'physical functioning' was
0.91, indicating high internal consistency within this item. Test-retest reliability was stu-
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died with intra-class-correlation (ICC) in a sub sample of 76 control subjects from the
spa trial, who completed the FIQ again after 3 months without specific intervention.
Given this rather long test-retest interval, the ICC was acceptable, ranging from 0.45 for
'morning tiredness' to 0.71 for 'physical function'. Construct validity was evaluated by
correlating the FIQ to other questionnaires. FIQ correlated significantly with the RAND-
36, with Spearman’s ρ ranging from - 0.60 to - 0.70 for items measuring the same con-
cept. Similar patterns of correlation were seen with MPQ, BDI and CIS. Sensitivity to
change was sufficient, with Standardised Response Means (SRMs) after Spa treatment
ranging from 0.3 for ‘work days missed’ to 0.9 for ‘days felt good’. Similar SRMs were
found in the venlafaxine trial for patients reporting general improvement. 

Our findings indicate that the Dutch FIQ is a valid measure of health status in FM,
showing sufficient reliability, construct validity and responsiveness. Therefore it can be
recommended as an outcome measure in FM. 

Chapter 7 introduces the Rheumatoid Arthritis Articular Damage (RAAD) score. Damage
is the irreversible result of disease activity over time. In rheumatoid arthritis (RA) dama-
ge to the joints is the most prominent feature. Joint damage is assessed by radio-
graphs, but these do not capture soft tissue damage. Moreover, radiographic scoring
methods are time-consuming and do not involve large joints. That is why we designed
the RAAD score, a clinical method for scoring long-term irreversible joint damage. It is
based on clinical examination of 35 large and small joints, which are scored on a three-
point scale according to concise definitions (0, no irreversible damage; 1, partly dama-
ged; 2, severe damage, ankylosis or prosthesis). After a short learning period, comple-
tion of the RAAD score took about 2 minutes per patient.

The RAAD score was determined for 121 patients with RA of varying disease dura-
tion. Inter-observer variation was studied in 39 patients who had each been scored by
3 different observers. High inter-observer agreement was seen for the total score
(Spearman’s ρ = 0.89; 0.90; 0.95) For most individual joints κ values between 0.40 and
0.80 were found, indicating moderate or good inter-observer agreement. 

The RAAD score correlated well with the Larsen radiographic score (n = 78,
Spearman’s ρ = 0.81) and with disease duration (n = 121, ρ = 0.68), but not with disea-
se activity (n = 47, ρ = 0.10). These findings indicate good construct validity. A wide
range of RAAD scores was seen in patients with the same disease duration, especially
after more than 10 years. This suggests sufficient discriminating power, but this aspect
should also be studied prospectively and in larger samples.

In conclusion, the RAAD score is a quick and feasible method for measuring long-
term articular damage in large RA populations. It has sufficient reliability and construct
validity and deserves further study to assess its discriminant validity. 

The concepts of health and disease are recognized by mankind for as long as we can
remember. These two opposite conditions seem apparent to any individual. From a
scientific point of view, however, the borderline between health and disease is by no
means clear-cut; the two meet somewhere in between, in the grey area of illness. This
is reflected in the debate on FM syndrome, which has been going on ever since the
term was introduced some thirty years ago. By underscoring the absence of a patho-
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physiological concept, those who negate FM threaten to ignore the cry for help by
many patients suffering chronic widespread pain. This debate frustrates the clinician,
who is trying his best to help every patient, in accordance with his Hippocratic Oath. 

Empirical studies on pharmacological and non-pharmacological treatment strate-
gies in FM are needed to validate their potential effects. The studies described in this
thesis show that empirical studies in FM are feasible and determination of the effects
and effect sizes is possible. In order to help society decide on reimbursement of treat-
ment strategies, cost-effectiveness and cost-utility analysis will rapidly become more
important. Development and validation of measurement instruments are a prerequisi-
te for outcome assessment in patient care. For that purpose it is essential to distinguish
between process variables, outcome in a restricted sense (such as joint damage) and in
a wider perspective of health-related quality of life. 

This thesis addresses some of these issues in patients with rheumatic conditions,
predominantly FM. Although FM remains a debatable construct, these studies may
offer helpful information in the pursuit of improved patient care.
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Samenvatting en algemene conclusies

Ongeveer 10-15% van alle nieuwe verwijzingen naar een reumatoloog betreft patiënten
met het fibromyalgiesyndroom (FM), een chronisch pijnsyndroom zonder anatomisch
substraat. Deze patiënten ervaren een scala aan symptomen en een sterk verminderde
kwaliteit van leven. Tot op heden is de behandeling over het algemeen weinig bevredi-
gend; zowel patiënten als artsen zijn op zoek naar effectievere en toch betaalbare
behandelingen. Dit proefschrift gaat over medicamenteuze en niet medicamenteuze
behandelingen van FM, over het meten van hun effecten en het bepalen van hun kos-
teneffectiviteit, en over het valideren van uitkomstmaten.

In hoofdstuk 1 wordt een overzicht gegeven van de achtergronden en de behandeling
van FM. Dit klinische syndroom wordt gekenmerkt door chronische wijdverspreide pijn,
opvallende gevoeligheid bij palpatie, moeheid, slaapproblemen, prikkelbare darm
klachten, hoofdpijn, angst en depressie. Alleen wijdverspreide pijn en drukgevoeligheid
zijn opgenomen in de uit 1990 daterende classificatiecriteria van de American College
of Rheumatology. De prevalentie van FM in de algemene bevolking wordt geschat op
2%; circa 90% van de patiënten zijn vrouwen. Er is een grote overlap van FM met ande-
re zogenaamde functionele syndromen. Het is maar de vraag of FM een ziekte-entiteit
is.

Hoewel de oorzaken van FM niet geheel duidelijk zijn, kan men deze volgens de hui-
dige stand van wetenschap het best beschrijven vanuit een complex bio-psycho-sociaal
model. Neurobiologische factoren in dit model betreffen centrale sensitisatie voor pijn-
prikkels en andere prikkels, ontregeling van de hypothalamus-hypofyse-bijnier as, ver-
laagde spiegels van serotonine en norepinefrine en verhoogde hoeveelheden substan-
ce-P. Depressie en angst dragen mogelijk bij aan de ontwikkeling van FM, maar onge-
veer een derde van de patiënten heeft geen afwijkend psychologisch profiel. Het fami-
liair voorkomen van FM weerspiegelt zowel genetische als sociale invloeden. FM is
geassocieerd met lagere sociaal-economische klasse.

Patiënten met FM melden een slechte kwaliteit van leven en beperking in hun fysiek
functioneren. FM is geassocieerd met een toegenomen beroep op gezondheidszorg en
met verlies van productiviteit. Beide hebben significante economische gevolgen.

Er is behoefte aan overeenstemming over uitkomstmaten ten behoeve van onder-
zoek op het gebied van FM. Kwaliteit van leven wordt gemeten met generieke (RAND-
36) of ziekte-specifieke maten (Fibromyalgia Impact Questionnaire). Diverse gevalideer-
de uitkomstmaten worden gebruikt voor afzonderlijke symptomen zoals pijn, ver-
moeidheid, slaap, depressie en angst. Officiële responscriteria zijn noch niet ontwor-
pen. Ziekte-gerelateerde kosten dienen te worden meegenomen als uitkomstmaat in
onderzoeken.

De medicamenteuze behandeling van FM is vaak teleurstellend. Niet-steroïde ont-
stekingsremmende middelen (NSAIDs) hebben geen nut. Van tramadol, tricyclische
(amitriptyline, cyclobenzaprine) en andere antidepressiva (fluoxetine, duloxetine, mil-
cacipran) en tweedelijns anti-epileptica (pregabaline) zijn alleen op korte termijn gun-
stige effecten op pijn en andere symptomen van FM beschreven. Langlopend genees-
middelenonderzoek is nog niet verricht.
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Niet-medicamenteuze behandeling van FM die berust op wetenschappelijk bewijs
omvat actieve oefentherapie, cognitieve gedragstherapie en multidisciplinaire behan-
delprogramma’s. Bij deze behandelvormen blijkt het vaak moeilijk voor deelnemers om
met het programma door te gaan, hetgeen juist noodzakelijk is voor een blijvend resul-
taat. Tenslotte worden positieve effecten gemeld van balneotherapie en van een kuur-
programma met thalassotherapie, oefentherapie en patiëntenvoorlichting.

In hoofdstuk 2 wordt een gerandomiseerd gecontroleerd onderzoek naar kuurbehande-
ling voor FM gepresenteerd. Het kuurprogramma van 2 1/2 week vond plaats in een
kuuroord op het Tunesische eiland Jerba. Het werd samengesteld volgens gangbare
inzichten over de niet-medicamenteuze behandeling van FM. Het omvatte niet alleen 7
sessies thalassotherapie, maar ook 7 sessies van begeleide oefentherapie en 7 groeps-
voorlichtingsbijeenkomsten. Ook rust en recreatieve bezigheden maakten deel uit van
het programma.

De deelnemers waren patiënten met FM, die onze polikliniek voor reumatologie
bezocht hadden of lid waren van de Nederlandse vereniging van fibromyalgiepatiënten.
Ze werden geprérandomiseerd naar kuurbehandeling (actieve behandeling) danwel
hun gewoonlijke behandeling (controlebehandeling). Patiënten in de controlegroep
kregen geen informatie over de actieve behandeling, omdat dit tot negatieve bias of
weigering van deelname zou kunnen leiden. De primaire uitkomstmaat was kwaliteit
van leven, gemeten met de RAND-36 vragenlijst. Secundaire maten waren de
Fibromyalgia Impact Questionnaire (FIQ), de McGill Pijn Vragenlijst, de Beck Vragenlijst
voor Depressie, de tender point score en een loopbandtest van 6 minuten.

Het kuurprogramma werd door 58 deelnemers gevolgd. Na 1 maand rapporteerden
zij significante verbetering op de fysieke en mentale component van de RAND-36. Wat
lichamelijke gezondheid betreft waren de verschillen met de 76 controlepatiënten sta-
tistisch significant na 3 maanden, maar niet na 6 en 12 maanden. Een vergelijkbaar
patroon van tijdelijke verbetering werd gezien in de secundaire maten. De tender point
scores en loopbandtesten verbeterden meer in de groep die kuurbehandeling kreeg,
maar het verschil met de controlegroep was alleen statistisch significant voor de loop-
test na 12 maanden. 

Conclusie is dat een combinatie van thalassotherapie, oefentherapie en patiënten-
voorlichting tijdelijke verbetering geeft van fibromyalgieklachten en kwaliteit van leven.

In hoofdstuk 3 wordt de kosten-effectiviteitsanalyse beschreven, die parallel aan het in
hoofdstuk 2 beschreven onderzoek werd uitgevoerd. Gegevens met betrekking tot kos-
ten werden verzameld met behulp van maandelijkse vragenlijsten. Zowel directe, indi-
recte als niet-medische kosten werden meegenomen. Kosten werden beschreven van-
uit het maatschappelijk perspectief. Kosten van ziekteverzuim werden berekend vol-
gens de frictiekostenmethode. Utiliteiten werden afgeleid van de Short Form 6D (SF-6D)
scores en van de visueel analoge schaal (VAS) voor algemene gezondheid. Ze werden
uitgedrukt in ‘quality-adjusted life years’ (QALYs). De gemiddelde incrementele kosten
per patiënt en de incrementele kosten-utiliteiten ratio (ICER) werden berekend; 95%
betrouwbaarheidsintervallen werden geschat door middel van bootstrapping.  

In beide onderzoeksgroepen werden 3 patiënten uitgesloten omdat ze minder dan
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50% van de vragenlijsten hadden ingevuld. De resterende 128 van de 134 patiënten
(96%) werden in de analyse betrokken. De kosten in de kuur- en controlegroep waren
niet significant verschillend, met uitzondering van de kosten van de kuurbehandeling,
die werden geschat op €1526. De incrementele kosten in de kuurgroep bedroegen
€1311 per patiënt.

Gedurende het eerst halfjaar waarin de deelnemers gevolgd werden, was de kwa-
liteit van leven hoger in de kuurgroep. Het verschil tussen de groepen was 0,02 QALY
op basis van de SF-6D (p < 0.05) en 0,04 QALY op basis van de VAS-schaal (p < 0.01).
Gerekend over een jaar waren de verschillen niet statistisch significant.
De incrementele kosten-utiliteits ratio (ICER op basis van de VAS-algemene gezond-
heid) na 6 maanden was €1311 / 0,04 = €32.775 (95% betrouwbaarheidsinterval 
-€375.000 tot €273.000) per gewonnen QALY.

Aangezien dit het eerste formele kosten-effectiviteitsonderzoek op het gebied van
FM is, kunnen we de kosten-effectiviteit van kuurbehandeling niet vergelijken met die
van andere behandelingen voor FM. We concluderen dat een tijdelijke verbetering van
de kwaliteit van leven door deze vorm van kuurbehandeling beperkte incrementele kos-
ten per patiënt met zich meebrengt.

Van tricyclisch antidepressiva en selectieve serotonine heropname remmers is aange-
toond dat ze symptomen van FM verbeteren. Op basis van gunstige resultaten in een
open studie veronderstelden we dat venlafaxine, dat de opname van serotonine en
norepinefrine remt, een vergelijkbaar gunstig effect zou hebben. In hoofdstuk 4 wordt
een onderzoek beschreven waarmee we deze hypothese hebben getoetst.

In dit 6 weken durende dubbel-blind gerandomiseerde onderzoek kregen patiënten
dagelijks 75 mg venlafaxine (n = 45) of placebo (n = 45). Pijn werd om de 2 weken geme-
ten met een visueel analoge schaal en met de McGill Pijn Vragenlijst. Tender point sco-
res, FIQ, Beck Vragenlijst voor Depressie, Checklist Individual Strength en visueel ana-
loge schalen voor algemene gezondheid en slaap werden bij aanvang en na 6 weken
gemeten.

Uitval door bijwerkingen kwam vaker voor in de groep die venlafaxine kreeg (13 vs
3; p = 0,011). De gemiddelde pijnscores verbeterden in beide groepen met ongeveer
10%, maar analyse voor herhaalde metingen toonde geen verschil tussen venlafaxine
en placebo. Ook de tender point scores en Beck’s Depressie Vragenlijst lieten geen ver-
schil zien tussen beide groepen. De meeste onderdelen van de FIQ verbeterden echter
wel, en ook de totaalscore (- 9,0 vs – 2,7; p = 0,032).
We concluderen dat venlafaxine weliswaar de pijnscores niet veranderde, maar wel tot
significante verandering leidde van andere symptomen, gemeten met de FIQ. Deze
bevindingen komen overeen met de bescheiden effecten die bij andere antidepressiva
gevonden zijn.

In hoofdstuk 5 reageren we kort op een gerandomiseerd gecontroleerd onderzoek
waarin fluoxetine vergeleken werd met placebo bij patiënten met FM. In dit onderzoek
vertoonde de placebogroep na 12 weken geen verbetering of zelfs enige verergering
van symptomen. Dit vormt een tegenstelling met drie andere onderzoeken met antide-
pressiva bij FM, waarin 10-20% verbetering werd gemeld in de placebogroep. Als een

116

Chapter 9



dergelijk placebo-effect in het onderzoek met fluoxetine was opgetreden, waren de
resultaten waarschijnlijk niet statistisch significant geweest.

In hoofdstuk 6 beschrijven we de validering van de Nederlandse versie van de FIQ. De
FIQ is een door de patiënt zelf in te vullen vragenlijst bestaande uit 10 onderdelen,
waarin gevraagd wordt naar fysiek functioneren, algemeen welzijn, arbeidscapaciteit,
pijn, vermoeidheid, stijfheid, angst en depressie. We wilden deze vragenlijst gebruiken
bij onze onderzoeken, maar er bestond nog geen gevalideerde Nederlandse versie.
Daarom vertaalden we de oorspronkelijke FIQ, waarbij twee culturele aanpassingen
gedaan werden. De Nederlandse FIQ werd vervolgens als uitkomstmaat gebruikt in
twee onderzoeken naar kuurbehandeling en venlafaxine, samen met een aantal gevali-
deerde vragenlijsten voor algemene gezondheid (RAND-36), depressie (Beck
Depression Inventory = BDI), pijn (McGill Pain Questionnaire = MPQ), en vermoeidheid
(Checklist Individual Strength = CIS). De gegevens uit beide onderzoeken werden
samengevoegd, hetgeen resulteerde in een bestand van 213 vrouwen en 11 mannen
(gemiddelde leeftijd 47 jaar, gemiddelde ziekteduur 11 jaar).

Cronbach’s α voor de 10 vragen in het onderdeel van de FIQ over fysiek functione-
ren was 0,91. Dit wijst op hoge interne consistentie binnen dit onderdeel. Test-hertest
betrouwbaarheid werd onderzocht met behulp van intra-class-correlation (ICC) in een
subgroep van 76 controlepersonen uit het kuuronderzoek, die de FIQ opnieuw invulden
na 3 maanden zonder specifieke interventie. Gezien dit vrij lange test-hertest interval
was de ICC acceptabel. Deze varieerde van 0,45 voor ‘moeheid ‘s ochtends bij het
opstaan’ tot 0,71 voor ‘fysiek functioneren’.

Construct validiteit werd beoordeeld door de FIQ te correleren aan andere vragen-
lijsten. De FIQ correleerde significant met de RAND-36, waarbij Spearman’s ρ voor
onderdelen die hetzelfde concept meten varieerde van - 0,60 tot - 0,70. Vergelijkbare
patronen werden gezien in de correlatie met MPQ, BDI en CIS. De gevoeligheid voor
verandering was voldoende, met Standardized Response Means (SRMs) na kuurbehan-
deling variërend van 0,3 voor ‘aantal gemiste werkdagen’ tot 0,9 voor ‘aantal dagen dat
u zich goed voelde’. Vergelijkbare SRMs werden gevonden in het onderzoek met venla-
faxine bij patiënten die een algemene verbetering voelden.

Onze bevindingen geven aan dat de Nederlandse FIQ een valide maat is voor
gezondheid bij FM, met voldoende test-hertest betrouwbaarheid, construct validiteit en
gevoeligheid voor verandering. De FIQ is dan ook geschikt als uitkomstmaat voor FM.

In hoofdstuk 7 wordt de Rheumatoid Arthritis Articular Damage (RAAD) score geïntro-
duceerd. Schade is het onomkeerbare gevolg van ziekte-activiteit in de loop van de tijd.
Bij reumatoïde artritis (RA) staat schade aan de gewrichten het meest op de voorgrond.
Gewrichtsschade wordt vastgelegd met röntgenfoto’s, maar schade aan weke delen
wordt hiermee niet weergegeven. Bovendien zijn radiologische scoringsmethodes tijd-
rovend en worden grote gewrichten hierin niet meegenomen.

Daarom ontwierpen wij de RAAD score, een klinische methode om irreversibele
gewrichtsschade te meten die op lange termijn ontstaat. De score is gebaseerd op de
klinische beoordeling van 35 grote en kleine gewrichten, die aan de hand van beknop-
te definities worden gescored op een driepuntsschaal (0, geen irreversibele schade; 1,

117

Samenvatting



gedeeltelijk beschadigd; 2, ernstige schade, ankylose of prothese). Na een korte leerpe-
riode kost het afnemen van de RAAD score ongeveer 2 minuten per patiënt.

De RAAD score werd bepaald bij 121 patiënten met RA met uiteenlopende ziekte-
duur. Variabiliteit tussen waarnemers werd onderzocht bij 39 patiënten die door 3 ver-
schillende onderzoekers waren gescored. Er werd een hoge mate van overeenstem-
ming tussen de onderzoekers gezien wat betreft de totaalscore (Spearman’s ρ = 0,89;
0,90; 0,95). Voor de meeste afzonderlijke gewrichten werden κ-waarden tussen 0,40 en
0,80 gevonden, hetgeen overeenkomt met matige tot goede overeenstemming tussen
onderzoekers. De RAAD score correleerde goed met de Larsen röntgenscore (n = 78,
Spearman’s ρ = 0,81) en met ziekteduur (n = 121, ρ = 0,68), maar niet met ziekte-activi-
teit (n = 47, ρ = 0,10). Dit wijst op voldoende construct validiteit. De RAAD score varieer-
de sterk tussen patiënten met gelijke ziekteduur, vooral als die meer dan 10 jaar
bedroeg. Dit suggereert dat de methode voldoende onderscheidend vermogen heeft,
maar dit aspect dient ook in prospectief onderzoek bij grotere groepen onderzocht te
worden.

We concluderen dat de RAAD score een snelle en bruikbare methode is om lange-
termijn gewrichtsschade te meten bij grote groepen patiënten met RA. De score heeft
voldoende betrouwbaarheid en construct validiteit en verdient nader onderzoek wat
betreft onderscheidend vermogen.

De concepten gezondheid en ziekte worden al sinds mensenheugenis gehanteerd. Deze
twee tegengestelden lijken voor een ieder duidelijk. Vanuit wetenschappelijk oogpunt is
de grens tussen gezondheid en ziekte echter geenszins scherp; de twee ontmoeten
elkaar ergens in het grijze gebied van ziek zijn. Dit komt tot uiting in het debat over het
FM-syndroom, dat al gaande is sinds de term zo’n dertig jaar geleden ingevoerd werd.
Door te benadrukken dat er geen pathofysiologisch concept is, dreigen degenen die het
bestaan van FM ontkennen voorbij te gaan aan de roep om hulp van vele patiënten met
chronische wijdverspreide pijn. Dit debat belemmert de arts, die overeenkomstig de
Eed van Hippocrates probeert om elke patiënt zo goed mogelijk te helpen.

Er is behoefte aan empirische studies om de mogelijke effecten van medicamenteu-
ze en niet-medicamenteuze behandelwijzen van FM te bepalen. De in dit proefschrift
beschreven onderzoeken laten zien dat dergelijke studies haalbaar zijn en dat het
mogelijk is om de mate van effect te bepalen. Om de samenleving te kunnen laten
beslissen over vergoeding van behandelingen, zal steeds meer belang gehecht worden
aan kosten-effectiviteits- en kosten-utiliteitsanalyses. Ontwikkeling en validering van
meetinstrumenten zijn voorwaarde voor het meten van uitkomsten van patiëntenzorg.
Daarbij is het belangrijk om onderscheid te maken tussen procesvariabelen, uitkomsten
in engere zin (zoals gewrichtsschade) en in een breder perspectief van kwaliteit van
leven.

Dit proefschrift behandelt een aantal van deze onderwerpen bij patiënten met reu-
matische aandoeningen, met name FM. Hoewel FM een discutabel construct is, kan de
informatie uit deze onderzoeken van waarde zijn bij ons streven naar verbetering van
patiëntenzorg.
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Toen mij gevraagd werd om onderzoek te gaan doen naar kuurbehandeling bij fibromy-
algie, had ik niet verwacht dat het maar liefst negen jaar zou duren voordat mijn proef-
schrift klaar zou zijn. Het onderzoek was een unieke ervaring, maar ook een lange tocht
van hollen en stilstaan. Gelukkig waren er velen die tijdens deze intervaltraining met
mij meeliepen, sommigen een stukje, anderen het hele eind. Dankzij hun hulp heb ik de
eindstreep nu in zicht. Graag wil ik hen hier noemen en bedanken.

Allereerst natuurlijk de deelne(e)m(st)ers aan de verschillende onderzoeken. Alle
Jerba-gangers bedank ik voor hun vertrouwen om met een wildvreemde dokter in zee
te gaan, hun inzet om de kuur zo goed mogelijk te volgen, en hun trouwe medewerking
gedurende het daarop volgende jaar. Ik hoop dat de kuurreis iedereen heeft gebracht
wat zij of hij ervan gehoopt had. Daarbij weet ik dat het Tunesische avontuur voor enke-
len van jullie het leven voorgoed heeft veranderd. Naast de kuurgangers dank ik ook de
controlepatiënten voor het belangeloos invullen van al die vragenlijsten en het zweten
op de loopband. Zonder controlegroep geen goed onderzoek! Ook dank aan de patiën-
ten die alles maar slikten in het kader van het venlafaxine-onderzoek. Tenslotte de
patiënten in het RAAD-onderzoek, dank dat ze zonder morren hun toch al pijnlijke
gewrichten nog maar eens lieten onderzoeken.

Mart van de Laar is als eerste promotor steeds een drijvende kracht geweest. Mart,
heel erg bedankt voor je vertrouwen en geduld. Dat laatste is de afgelopen jaren danig
op de proef gesteld, maar toch vond je steeds weer de juiste toon om mij over mijn
startstijfheid heen te helpen. Je steun en optimisme sleepten me door moeilijke
momenten; ik denk aan veertig moeilijke telefoongesprekken en een stapel verscheur-
de vliegtickets ..... Je waardeerde mijn calvinistische zelfkritiek, maar compenseerde die
weer met de juiste dosis complimenten. Als echte Brabander zorgde je dat deze ‘domi-
nee’ in wetenschappelijke zin niet roomser werd dan de paus. Ik bewonder je ambitie
en de manier waarop je het reuma-onderzoek in Twente een nieuwe impuls hebt gege-
ven. Ik wens je daarbij alle succes en zal proberen er ook vanuit Zwolle een bijdrage
aan te leveren.

Hans Rasker was als opleider en tweede promotor eveneens een zeer belangrijke
stimulator. Hans, mijn dank voor de mogelijkheden die ik kreeg om me zowel in de
patiëntenzorg als in het reuma-onderzoek te bekwamen. Je benadrukte dat het goed is
om als arts en als onderzoeker de kant van de patiënt te kiezen. Met je prikkelende com-
mentaren op ontslagbrieven en conceptartikelen leerde je me om dingen niet voor van-
zelfsprekend aan te nemen. Aan onze reis langs Hongaarse kuuroorden bewaar ik bij-
zondere herinneringen. Na mijn vertrek naar Zwolle voelde ik me bij de trage vorderin-
gen van het proefschrift wel eens de verloren zoon, temeer daar jij het kuuronderzoek
toch een beetje als ‘je kindje’ beschouwde. Bedankt dat je ook in die periode belangstel-
ling en begrip toonde en me op positieve wijze bleef aansporen. Je pleidooi in het NRC
voor het afschaffen van de diagnose ‘fibromyalgie’ deed me beseffen dat ook de waar-
heid van mijn onderzoeken maar een beperkte halfwaardetijd heeft. Precies het duwtje
dat ik nodig had om aan te zetten voor de eindsprint. 

Mijn assistent-promotor Erik Taal hielp me op weg bij het selecteren van de in de
onderzoeken gebruikte vragenlijsten en had een belangrijk aandeel in het ordenen en
analyseren van de data. Ook wees hij me de weg bij het valideren van de FIQ. Erik, dank
voor al je hulp en voor je scherpe, maar immer bescheiden commentaar. De botte bijl
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is jou vreemd, maar je opmerkingen snijden altijd hout. 
Hein Bernelot Moens bedacht het plan voor een klinische score van gewrichtsscha-

de en hielp bij het verzamelen en bewerken van de data. Hein, de geschiedenis herhaal-
de zich. Net als destijds in het JBI droeg jij ook in Enschede ideeën aan waarmee ik aan
de slag kon en schreef je de computerprogramma’s waarmee ik een karrenvracht aan
data invoerde. Je combineert originele gedachten met nuchter verstand. Op diverse ter-
reinen heb je een vooraanstaande positie, maar je laat je nooit ergens op voorstaan.
Hartelijk dank dat je me op het spoor van de reumatologie hebt gezet en me ook later
met RAAD en daad terzijde stond.

Annemarie Braakman-Jansen nam het voortouw bij de kosten-effectiviteitsanalyse.
Annemarie, je komst naar Enschede kwam als een geschenk uit de hemel. In sneltrein-
vaart vond je je weg in een doolhof aan kostendata. Onze werkbesprekingen waren
reuze gezellig en daardoor niet altijd even efficiënt. Toch lukte het dankzij jouw enthou-
siasme, inzet en ervaring om in korte tijd een artikel te schrijven, dat ook nog eens vlot
geaccepteerd werd. Kortom, jouw ‘human capital’ is onbetaalbaar!

Erna Barendrecht zag een deel van de patiënten in het venlafaxine-onderzoek. Erna,
bedankt voor je hulp en voor de gezellige tijd in Enschede. Grappig dat we dit jaar bei-
den weer betrokken zijn bij een geneesmiddelenonderzoek bij fibromyalgie. 

Job van de Palen hielp bij de statistische analyses. Job, ook jij bedankt voor je hulp
en voor je gezelschap tijdens de treinreis Deventer-Enschede. 

De Engelse reumatologen Deborah Symmons en Marwan Bukhari dank ik voor de
gastvrije ontvangst in Manchester en de hulp bij het bewerken van de data voor het
RAAD-onderzoek.

Dr. A. Lakhouaja van Vital Center Thalgo Thalassotherapie dank ik voor het gratis ter
beschikking stellen van de kuurfaciliteiten en onze Tunesische collega Leith Zakraoui
voor zijn bemiddeling daarbij. Kuurarts Douik Saloua, dank voor het onderzoeken van
de patiënten en het samenstellen van hun kuurprogramma’s. Ook de overige mede-
werksters van het thalassocentrum hartelijk bedankt; ik spreek namens alle deelnemers
als ik zeg dat jullie vriendelijke en voortreffelijke behandeling een weldaad was voor
lichaam en geest. Het personeel van Hotel Yadis wil ik daarbij niet vergeten: hun goede
zorgen maakten ons verblijf tot een feest. Merci beaucoups a tous!

Ben en Wil Weerdmeester vergezelden ons tijdens twee van de kuurreizen. Ben, als
voorzitter heb je van de FES een groeiende en bloeiende patiëntenvereniging gemaakt.
Ook het kuuronderzoek is destijds dankzij jouw initiatieven van de grond gekomen.
Tijdens de kuurreizen was je tegelijk opzichter en kofferkoelie, gangmaker en vertrou-
wenspersoon, pianist en klankbord. Wil, ook jouw gezelschap gaf de reis extra kleur.
Vriendelijkheid en rust tekenen je aanwezigheid. Ik ben blij dat de wolken boven Orvelte
weer plaats hebben gemaakt voor de Italiaanse zon. Grazie e buon viaggio!

De secretaresses en researchverpleegkundigen van de afdeling Reumatologie in
Enschede verleenden bij alle onderzoeken diverse hand- en spandiensten. Dames,
bedankt!

De reumatologen Hans Festen, Marijn Kruijsen, Ans Oostveen en Cees Haagsma
hebben mij de fijne kneepjes van het vak bijgebracht. Ieder op hun eigen wijze leerden
zij me vooral om patiënten met aandacht, vriendelijkheid en respect te behandelen.
Geachte collega’s, ik profiteer nog dagelijks van jullie wijze lessen en denk met veel ple-
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zier terug aan mijn opleidingstijd. Veel dank daarvoor.
Ellen Knijff-Dutmer, Monique Hoekstra en Yvette Bulthuis waren de Drie Gratiën,

met wie ik niet alleen de researchkamer deelde, maar ook alle lief en leed dat hoort bij
het doen van onderzoek. Ellen, bedankt voor je vriendschap en steun. Het was een eer
om destijds jouw paranimf te zijn en ik vind het een voorrecht dat je mij ook als zoda-
nig wilt bijstaan. Monique, het heeft even geduurd, maar ik ben inderdaad de volgen-
de promovendus. En wat leuk dat je de Zwolse gelederen komt versterken. Yvette, zet
‘m op, wat ik kan kun jij ook!

De Tenderpoints dank ik voor alle hilarische momenten voor en tijdens onze optre-
dens. Lukt het jullie ook zonder Theo? Harald, ik voel je hete adem in mijn nek, maar
gelukkig heb ik straks voor jouw promotie nog net een paar maanden om wat liedjes te
bedenken....

Mijn ouders gaven mij een liefdevolle opvoeding vol rust en geborgenheid. Leave
Heit en Mem, jullie zijn van onschatbare waarde. Wat een geluk dat jullie er nog steeds
samen bij zijn. Tige dank! 

Mijn dochters Marjet en Nienke, dank je wel dat jullie het leven tot een feest maken.
Als jullie lachen, verbleekt zelfs de Tunesische zon.

Aafke, my love, where would I be without you? Jouw goede zorgen aan het thuis-
front boden mij steeds alle ruimte die ik nodig had. Daarnaast heb je een belangrijke
bijdrage aan het onderzoek geleverd. Bij twee van de kuurreizen was je een enthousi-
aste sportinstructrice en een onmisbare regelaar. Door je open karakter sloeg je een
brug tussen de deelnemers aan de kuurreis en hun vaak wat gereserveerde onderzoe-
ker. Dankzij jouw kennis van het Engels ontstegen mijn artikelen het taalkundige steen-
kolenniveau van de gemiddelde Nederlandse onderzoeker. En tenslotte nam je de afge-
lopen jaren de ondankbare taak op je om mij soms met zachte dwang, dan weer met
ferme taal naar de studeerkamer te sturen. Mede daardoor is het proefschrift nu dan
eindelijk af. Ik kan je niet genoeg bedanken.
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Tjeerd Roelof (Theo) Zijlstra werd op 29 juni 1966 geboren in Ermelo. Hij behaalde in
1984 het VWO diploma aan het Christelijk College Nassau-Veluwe in Harderwijk. Hij stu-
deerde geneeskunde aan de Vrije Universiteit in Amsterdam en behaalde in 1988 het
doctoraalexamen. 

Tijdens de doctoraalfase deed hij in het Jan van Breemen Instituut onder leiding
van dr. H.J. Bernelot Moens literatuuronderzoek naar het effect van bloedtransfusies op
reumatoïde artritis. Door zijn aandeel in het aanleggen van een databestand van patiën-
ten met reumatoïde artritis en een keuze co-schap reumatologie raakte hij verder geïn-
teresseerd in dit specialisme.

Na het behalen van het artsexamen in 1992 werkte hij een half jaar als arts in ver-
pleeghuis Sonnevanck in Harderwijk, waarna hij in 1993 begon met de vooropleiding
Interne Geneeskunde in het Deventer Ziekenhuis (opleider dr. H.E. Sluiter). Van 1996 tot
1999 werd hij opgeleid tot reumatoloog in het Medisch Spectrum Twente in Enschede
en het Twenteborg Ziekenhuis in Almelo (opleider prof. dr. J.J. Rasker). 

Van 1999 tot 2002 werkte hij als reumatoloog en onderzoeker. In die periode wer-
den de in dit proefschrift beschreven onderzoeken uitgevoerd.

Sinds 2002 werkt hij als reumatoloog in de Isala Klinieken in Zwolle en Ziekenhuis
Bethesda in Hoogeveen. Hij is de gelukkige echtgenoot van Aafke en de trotse vader
van Marjet en Nienke.
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