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Introduction
Chronic conditions are the health care challenge of this century. As a result of modern
health care and health technologies a transition has occurred of the age of acute
health problems to the age of chronic illness which is characterized by improved
health care, low levels of mortality and relatively high levels of morbidity1. The World
Health Organization (WHO) defined chronic conditions as health problems that persist
and require some degree of health care management across time2. Chronic illness is
usually characterized by complex causality, multiple risk factors, a long latency period,
a prolonged course of illness, functional impairment or disability and rarely
completely cure3 and includes a wide range of conditions as heart disease, cancer,
stroke, diabetes, and musculoskeletal disorders.

Fibromyalgia as a chronic musculoskeletal disorder
Fibromyalgia (FM) is a complex and often misunderstood chronic musculoskeletal
disorder characterized by persistent and widespread pain. FM patients also may
experience fatigue, disturbed sleep, stiffness, irritable bowel syndrome, cognitive
dysfunction, and depressive and anxious symptoms4,5. These symptoms may be part
of FM or may be separate comorbid illnesses.
In 1990 the Multicenter Criteria Committee of the American College of Rheumatology
(ACR) 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
accuracy in distinguishing between FM and other rheumatic conditions4. Many of the
symptoms of FM reported in clinical practice in addition to the pain and tenderness,
however, present a condition with a complexity that is probably beyond the 1990 ACR
classification6.
Worldwide, FM is recognized as a common syndrome, in the general population as
well as in the clinic. The prevalence in the general population has been estimated at
0.5% to 5%5,7,8. FM is the diagnosis in 15 to 30% of the new referrals in a
rheumatology outpatient clinic; 5% to 8% of primary care consultations are because of
this syndrome8‐12. Most individuals with FM are women that are typically diagnosed
during their working years13,14.
There is a substantial overlap of FM with other unexplained clinical conditions, such as
chronic fatigue syndrome, irritable bowel syndrome, tension headache and
migraine15. The pathogenesis of FM is still unclear, but there is increasing evidence for
the prevailing theory that a dysregulation of pain pathways leads to peripheral and
central sensitization which cause an amplification of sensory impulses that may alter
pain perception16.
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The diagnostic process of fibromyalgia
An accurate and timely diagnosis seems a critical first step to more effective care and
better outcomes for patients with FM17. Diagnosis time averages 5 years18. Patients
wait a significant period of time before presenting to a physician, adding to the
prolonged time to diagnosis. Before a diagnosis of FM is made, patients may
repeatedly present to their general practitioner (GP) with a multitude of symptoms, all
resulting in a delay in diagnosis and eventual management19. This delay may result in
repetitive drug prescriptions, multiple diagnostic tests, and referrals to medical
specialists and other healthcare providers20. Blotman et al. revealed the need for
further continuing medical education to help physicians better identify FM and
differentiate this syndrome from other medical conditions as well as the need to
initiate an explicit teaching effort on chronic pain and FM21. The need for upgrading
courses in rheumatology for primary care physicians has been stressed before22,23.
Schulpen et al. demonstrated that joint consultation, a model based on problem
based learning, has a beneficial effect on rheumatological skills of the GP24. The
number of patients referred by participating GPs to rheumatologists (RMTs)
decreased by 62% at the end of the study, especially for FM (P=0.001)24.
Little is known about the impact and prognosis after a diagnosis of FM. There are two
dominant schools of thought regarding the impact of a diagnosis of FM20. According to
the first theory, it is possible that making a definite diagnosis will reduce the number
of referrals, use of multiple health care providers, and costs20,25. According to the
second theory, it is possible that acquiring the FM label might lead to increased illness
behaviour, dependence on health care providers, and increased health service
costs26,27.

Personal consequences of fibromyalgia
For many patients, FM is a debilitating disorder which affects all aspects of daily life
and functioning. It often impairs the patient ability to participate in daily activities and
work, and has a negative impact on relationships with family, friends, and
employers28. So, it results in significant disability and loss of function and is, therefore,
likely to lead to productivity loss29. Limitations caused by pain, fatigue, decreased
muscle strength, and endurance influence work capacity30. However, 34‐77% of the
women work. Individual adjustments in the work situation are reported. When the
women find a level that matches their ability, they continue to work and find
satisfaction in their work role. Besides degree of impairment or disability, many
factors like total life situation, other commitments, type of work tasks, the ability to
influence the work situation, and the physical and psychosocial work environment
influence whether clients with longstanding pain can remain in their work role or
30
return to work after sickness leave .
The pain, disability, and other symptoms of FM result in a significantly reduced quality
of life: FM patients rate their quality of life extremely low compared with other groups

Introduction

13

of patients, like rheumatoid arthritis (RA), osteoarthritis (OA), chronic obstructive
pulmonary disease or diabetes mellitus31‐35.
Some studies assume that the symptoms and disability associated with FM do not
change substantially over time36‐39. Others observed (some) spontaneous
improvement in pain reporting and less medication use in FM patients40‐42. It seems in
any case that if symptoms of FM persist, patients appear better able to cope with
them36.

Economic consequences of fibromyalgia
FM places a high burden on the health care system and the community. From an
economic perspective, everyone pays a toll:
 Patients (and families) pay the measurable monetary costs, including contributions
in health care costs, expenses for informal care, reduced workdays, and lost
employment. Although FM is quite costly to patients, patient costs are nevertheless
poorly documented in the literature43.
 Health care payers like health insurers and health care organisations pay most of
the costs of medical care, but also bear many of the expenses that hide behind the
costs of treatment. FM is characterised by a high use of health care resources44‐51.
Although FM patients are clearly more expensive than healthy controls, comparison
with other conditions in the same disease area does not reveal higher costs: direct
medical costs are moderately comparable with RA, OA, ankylosing spondylitis and
chronic low back pain43,48,50,52. Direct medical costs vary between approximately $US
2000 and nearly $US 10.000 per year (year 2005 values)43.
 Government, employers, and society are confronted with consequences like
reduced productivity or ability to work and disability payment. In general,
approximately 25% of the total societal costs of FMS (with or without depression)
are related to productivity costs46,53. Boonen et al. found that in the Netherlands
33% of the total costs for FM were due to productivity loss52. According to Wolfe et
al., 26.5% of FM patients seen in rheumatology clinics in the United States received
some form of disability payment54.

Management of fibromyalgia
Uncertainties regarding pathophysiology and absence of validated objective markers
of FM may have limited progress in the therapeutic approaches to FM16. Currently,
there are still no curative treatments available for patients with FM. Both
pharmacological and non‐pharmacological approaches are used to relieve complaints,
improve patients’ quality of life and coach patients to deal with the disorder.
A lot of pharmacotherapies like antidepressants, antiepileptics, NSAIDs,
benzodiazepines, muscle relaxants, opioids and corticosteroids are frequently used for
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FM55. None of these medications were specifically developed for the management of
FM, and only for some of them evidence supporting effectiveness in reducing pain and
other symptoms is existing. Evidence is found for the efficacy of antidepressants like
amitriptyline and duloxetine in reducing pain, sleep disturbances, depressed mood,
and fatigue, and for improving health related quality of life56‐60. The recommendations
regarding pharmacological treatment of FM are limited by the short study durations,
the lack of follow‐ups and absence of cost‐effectiveness studies60. When clinicians
decide to use pharmacologic therapy to treat FM patients, the selection of the drug
should be based on occurrence of the key symptoms of FM, adverse effect profiles of
the drug, comorbidities of the patients, and the patient’s preferences58. Effects should
be re‐evaluated at regular intervals to determine whether benefits outweigh side
effects57.
Concerning non‐pharmacological treatments, aerobic exercise and cognitive‐
behavioural therapies have demonstrated efficacy in alleviating FM symptoms61‐66. It
has been shown that aerobic exercise reduces pain, fatigue, and depressed mood, and
improves quality of life and physical fitness at post treatment64. The findings of the
systematic review of Häuser et al. suggest that the positive effects on depressed
mood, quality of life and physical fitness can be maintained at follow‐up64, although
van Koulil et al. concluded that the preservation of these effects is unclear for the long
term65.
Psychological and behavioural therapies are being applied to patients with FM with
increasing frequency. The rationale for including psychological therapies is not
because of co‐morbid mood disorders, but rather to manage the many non‐
psychiatric psychological and social factors that comprise pain perception and its
maintenance67. Several systematic reviews on this subject exist but have yielded
divergent conclusions: some showing substantial efficacy for cognitive behavioural
therapy and related approaches56,63,68, others reporting somewhat disappointing
results65,69,70. These contradictory results are probably due to the different study
samples with a lot of clinical and methodological differences between the studies. In
general, there are relatively few studies on psychological treatments for FM, and
many of these are of low methodological quality.
No single treatment seems to be completely effective in relieving all FM‐associated
symptoms. The multifaceted nature of FM suggests that multimodal or
multidisciplinary, individualized treatment programmes may be necessary to achieve
55,71
optimal outcomes in patients with this syndrome . Rossy et al. concluded in their
meta‐analysis that the optimal intervention for FM should include exercise therapy
and a psychological therapy72. A number of studies have investigated the effect of
multimodal or multidisciplinary therapy for FM. Strong evidence has been found that
multicomponent treatment has beneficial short‐term effects on the key symptoms of
FM73. However, the systematic reviews performed in this area concluded that the
evidence is scarce because of few studies, low quality of these studies, and varying
elements of therapy65,73‐75. Besides, the drop‐out rates in the studies are generally
high76‐81, suggesting that the treatment was not individualised. Another concern is
that the majority of the studies did not include long‐term follow‐up assessments and
if they did, that positive outcomes largely disappear in the long‐term65. So, strategies
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to maintain the benefits of multicomponent treatment on the long term need to be
developed73. Notwithstanding these weaknesses in evidence, multidisciplinary
interventions are increasingly applied and recommended in the care for patients with
FM62, even though the costs of the programmes are substantial.
The importance of early treatment of patients who are at risk of developing persistent
pain and related problems is increasingly recognised82. A study on patients with
chronic fatigue syndrome, another unexplained clinical condition, showed that
patients with a relatively short duration of complaints had a more favourable
outcome compared to patients with a long illness duration83. Intervening early seems
important for several reasons. Firstly, in the course of a pain condition, it may help
prevent a vicious cycle of long‐term physical and psychological suffering. Secondly,
patients who have had FM for an extended period might have ingrained maladaptive
patterns of pain‐coping and illness behaviours that are resistant to treatment, making
it more difficult for patients to change their behaviour. Finally, early intervention has
the potential to reduce or prevent disability in patients with chronic pain, which, in
65
turn, will reduce societal and medical costs .

Innovation of care
In the beginning of 2001, the FM care (diagnostics and treatment) in the region
Maastricht‐Heuvelland showed several bottlenecks and shortcomings. In those days,
the rheumatology outpatient clinic had an enormous waiting list. As a result, GPs
wrote a pressing letter to the executive board of the Maastricht University Medical
Centre because of the difficult accessibility of several outpatient clinics, including the
rheumatology outpatient clinic. Analyses of the problem showed that FM patients
were the most important bottleneck: 300‐350 patients of the 1100‐1200 new referrals
per year were referred because of (suspicion of) FM. GPs referred especially for
diagnostics, but also for treatment or at patient’s request.
In order to relief this problem, a stepwise development of a care programme for
patients with FM has been proposed. The programme focuses on early diagnosis and
early intervention. First, the focus was on improvement of accessibility of the
rheumatology outpatient clinic. The high number of patients with FM, the shortage of
rheumatologists, and the substantial time demands per patient have prompted us to
consider whether the rheumatologist should have the primary role in establishing a
diagnosis of FM. Possibly, other trained health care workers, like the specialized
rheumatology nurse (SRN), could contribute to the diagnostic process.
As mentioned above, Schulpen et al. demonstrated that joint consultation, a model
based on problem based learning, has a beneficial effect on rheumatological skills of
24
the GP. The referral rate for FM decreased significantly (P=0.001) . This suggests that,
if GPs learn to manage this topic, they are able to diagnose and coach FM patients
self‐reliantly. If substitution of GPs concerning FM can be realized in a rather simple
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way, this would perhaps also be possible by putting in SRNs in the diagnostic process
of FM.
Over the last decade, the role of specialized nurses has evolved. Apart from their role
in providing clinical care and education specialized nurses may also assist the
physician in the care for patients with chronic but stable diseases84‐93. International
studies on the role and added value of SRNs show that they can have a feasible and
efficacious role in additional care or care substitution84‐88. Hill et al. for instance found
that patients attending a SRN for RA suffered from lower levels of pain (P<0.05), had
acquired greater levels of knowledge (P<0.0001) and were significantly more satisfied
with their care (P<0.0001) compared to patients attending a rheumatologist84,85.
However, the studies have concentrated on patients with RA and it is not known if a
SRN can have a positive impact on patients with other rheumatological diseases like
FM. Besides, the tasks of SRNs can possibly be extended to making a diagnosis.
There are many potential advantages of appointing the SRN in such a new role: the
waiting time to a first visit may be shortened and the RMT might dedicate more time
to patients who need specialized medical care. So, if SRNs substitute for RMTs, the
demand for RMTs will be reduced and shortages of RMTs will be relieved.
Furthermore, a timely diagnosis of FM may help in reassuring the patient, in keeping
him at work, in preventing loss of participation, and in limiting medical costs. As
mentioned before, early diagnosis seems a critical first step in more effective care and
17
better outcomes for FM patients . Next, referring to the SRN’s specific competencies,
the nurse may be able to provide better care to patients with FM than medical
specialists as the SRN is trained to give information, education and support to the
patients, aiming to enhance self‐management. So, the quality of care can be
enhanced. Finally, substitution can reduce costs because nurses are cheaper to hire
than physicians.
Additionally to the improvement of accessibility of the rheumatology outpatient clinic
to secure an early FM diagnosis, an early treatment is important. As mentioned
before, notwithstanding the weaknesses in evidence for this treatment option like the
disappearance of positive outcomes in the long‐term, multidisciplinary interventions
62
are increasingly applied and recommended in the care for patients with FM . To meet
the need for an early and intensive intervention, and to preserve the benefits of the
treatment on the long term, a multidisciplinary programme with aftercare meetings
has been developed. The aftercare meetings are aimed at internalisation of the
learned skills and maintenance of self‐management and daily functioning.
The findings of this thesis should help inform the decisions of health care planners,
health insurers, (policy makers), and health care professionals who may be
considering health care innovations like role revision and new treatments as a means
to improve health care quality, outcomes, and/or efficiency.
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Aim and research questions
The research in this thesis is aimed at the evaluation of health care innovations in the
care for people with FM, from making the diagnosis until the management of this
disorder.
The main research questions are
 What is the feasibility of substituting specialized rheumatology nurses for
rheumatologists in the diagnostic process of FM?
 What is the cost‐consequence of the nurse‐led diagnostic process of FM compared
to the usual rheumatologist‐led consultation from a health care and societal
perspective?
 Is there a difference between FM patients and non‐FM patients before making the
diagnosis and after nine months of follow‐up?
 Which interventions are regularly applied for FM by the involved disciplines?
 What is the feasibility of a multidisciplinary intervention with aftercare meetings for
FM?
 What are the challenges to demonstrate the effectiveness of a multidisciplinary
intervention with aftercare meetings on quality of life, participation and health care
utilization in newly diagnosed FM patients?

Outline of this thesis
In chapter 2 of this thesis the results of the process evaluation, examined in a
randomized controlled trial (RCT), are presented in which we assess whether the
substitution of SRNs for RMTs in the diagnostic process of FM is feasible with regard
to safety, patient satisfaction and diagnostic costs compared with a regular
consultation. Chapter 3 describes a cost‐consequence analysis of substituting SRNs for
RMTs from both a health care and societal perspective. Chapter 4 examines health
outcomes and health care costs 9 months after diagnosis for both FM and non‐FM
patients to see if there is a difference in the course. Chapter 5 reports on two surveys
among health professionals involved in FM to get insight in regularly applied
interventions for FM. Before the effectiveness and cost‐effectiveness of a
multidisciplinary intervention with aftercare meetings could be examined in RCT, a
study was performed to get an impression about the feasibility of a multidisciplinary
intervention in terms of attendance and drop‐out rates, as well as about the level of
efficacy and sustainability that could be expected. This study is described in chapter 6.
Chapter 7 illustrates the challenges of demonstrating effectiveness in a RCT of a
multidisciplinary treatment with aftercare meetings on quality of life, participation
and health care utilization in recently diagnosed patients with FM. Finally, in chapter 8
the methods and findings of the different studies are discussed. In addition,
implications and recommendations for health care practice and future research are
presented.
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Abstract
Objective
To evaluate to what extent specialized rheumatology nurses (SRNs) can substitute for
rheumatologists (RMTs) in diagnosing fibromyalgia (FM).
Methods
Referred patients with symptoms of FM (n=193) were randomized to a study group (SRN)
(n=97) or a control (RMT) group (n=96). The SRN patients were seen within 3 weeks by a SRN
who took structured history and initiated routine lab tests. During a 5‐minute supervision
session, the RMT was informed by the SRN about medical history, performed a brief physical
examination and confirmed or rejected the diagnosis of the SRN. The RMT patients were invited
for a RMT visit after a regular waiting period of 3 months.
Outcome measures were initial agreement between SRN and RMT in SRN group, final diagnosis
after 12‐24 months follow‐up, patient satisfaction, and diagnostic costs.
Results
The mean waiting time after randomization was 2.8 weeks in SRN group and 12.1 weeks in RMT
group. Eight patients cancelled their appointment because of the waiting time (all RMT group).
Excellent agreement (κ=0.91) between RMT and SRN was found. After 12‐24 months follow‐up,
none of the initial diagnoses was recalled in either group. Patients in the SRN group were
significantly more satisfied than patients in the RMT group. Mean diagnostic costs were lower
in the SRN group than in the RMT group (€219 vs. €281; 95% UI €‐103 to €‐20).
Conclusion
Substituting SRNs for RMTs in the diagnostic process of FM is a trustworthy and successful
approach, which saves waiting time, provides greater patient satisfaction and is cost‐effective.
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Introduction
Fibromyalgia (FM) is a common benign musculoskeletal disorder characterized by
widespread pain, stiffness, fatigue, depressed mood and disturbed sleep1. It occurs in
5%‐6% of adults presenting at general medical and family practice clinics2,3. The cause
of FM is still largely unknown. In a rheumatology outpatient clinic, FM is the diagnosis
in 15%‐30% of the new referrals3‐6. The role of medical specialists (rheumatologists) in
the care of patients with FM is limited; 90% of FM patients are referred back to their
GP7. In light of the high number of patients with FM, the shortage of rheumatologists
and the substantial time demands per patient, it is arguable whether the
rheumatologist (RMT) should have the primary role in establishing a diagnosis of FM.
Possibly, other trained health care workers, like the specialized rheumatology nurse
(SRN), can contribute in the diagnostic process.
Over the last decade, the role of specialized nurses has evolved. Apart from their role
in providing clinical care and education specialized nurses may also assist the
8‐17
physician in the care for patients with chronic but stable diseases . In this study we
have extended this task and investigated whether SRNs could assist in making a
diagnosis of FM.
There are many potential advantages of appointing the SRN in such a new role: the
waiting time to a first visit may be shortened and the RMT might dedicate more time
to patients who need specialized medical care. Furthermore, a timely diagnosis of FM
may help in reassuring the patient, in keeping him at work, in preventing loss of
participation, and in limiting medical costs. Finally, referring to the SRN’s specific
competencies, the nurse may be able to provide better care to patients with FM than
medical specialists.
To test these hypotheses, we have performed a randomized controlled trial in which
the diagnostic visit performed by a SRN within 3 weeks after referral was compared
with the diagnostic visit led by a RMT after a regular waiting period of approximately 3
months. Since important medical conditions may initially present with symptoms of
FM, and only become manifest after some time, all patients were followed for at least
18
1 year . In doing so, we evaluated the initial agreement between the SRN and the
RMT in the SRN group, the final diagnosis after 12‐24 months of follow‐up, patient
satisfaction, and costs.

Patients and Methods
Subjects
Patients who were referred by the GP to the rheumatology outpatient clinic of the
Maastricht University Hospital, with a written referral letter expressing symptoms of
FM as assessed by an uninvolved RMT, were recruited between December 2003 and
November 2005. Participation was proposed to 264 consecutive patients. The
inclusion criteria were: suspicion of FM, first referral to the rheumatology outpatient
clinic, aged between 18 and 65 years, and the ability of reading and writing the Dutch
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language. Exclusion criteria were: severe co‐morbidity and involvement in a legal
procedure because of a disability pension.
The protocol was approved by the local ethics committee of the Maastricht University
Hospital and University of Maastricht, and is registered under number
ISRCTN77212411. Written informed consent was obtained from all participants.

Study design
Patients were randomized to a study group (SRN) or a control (RMT) group. The
assignment was performed in blocks of 20, split into SRN group (n=10) or RMT group
(n=10). Randomisation was made by means of a computer generated random number
table. An independent person who was not responsible for determining the
participants eligibility provided sequentially numbered, sealed, and opaque envelops.
The SRN patients were seen within 3 weeks by experienced SRNs (n=2) who were
trained in the diagnosis of FM. The SRN used a checklist in detecting symptoms of FM
as well as conditions that should be excluded. The training included a brief
explanation about the checklist and limited education about rheumatological
conditions that may present with FM‐like symptoms. An English translation of this
checklist can be obtained via the first author. The SRN initiated a routine blood test to
asses levels of haemoglobin, erythrocyte sedimentation rate, C‐reactive protein,
thyroid‐stimulating hormone, serum alkaline phosphatase and serum creatinine. The
content of this routine blood test was agreed upon by consensus in a panel of five
RMTs before the start of the study. During a standardised 5‐minute supervision
session, immediately following the SRN consultation, a RMT who was involved in the
study was informed by the SRN about the medical history. Furthermore, the RMT
performed a brief and applied physical examination, and confirmed or rejected the
diagnosis made by the SRN.
Patients in the control group were seen in a regular clinical visit by a RMT after a
waiting period of about 3 months. This visit included extensive history taking, physical
examination, and additional tests if considered necessary in the opinion of the RMT. In
both groups FM was diagnosed according to the American College of Rheumatology
1
criteria .

Assessments
Outcome measures were the initial agreement between the SRN and RMT in the SRN
group, the final diagnosis after 12‐24 months follow‐up, patient satisfaction, and
diagnostic costs.
The judgements of SRN and RMT were measured by a questionnaire, completed after
the diagnostic visit. The level of agreement was assessed by comparing these scores.
The SRN as well as the RMT judged independently whether a diagnosis of FM was
appropriate and how confident they were of their judgement on a 100 mm Visual
Analogue Scale (VAS). The SRN also rated the need for supervision by the RMT on a
100 mm VAS.
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In order to investigate whether an important diagnosis was missed, the patients’
medical files were investigated and the patients were asked about a change in
diagnosis or additional diagnoses by telephone (MK) , 12‐24 months after the first
visit. In cases of inconsistencies between both approaches, the GP was contacted for
further information.
Patient satisfaction was measured 1 week after the first consultation with questions
derived from the QUOTE(Quality of Care Through the Patient’s Eyes)‐Rheumatic‐
Patients19. Quality of care from the perspective of patients was assessed in two
phases. First, patients were asked to rate the relative importance (I) of the specific
care aspects (e.g. ‘the rheumatologist should know my problems very well’) on a
4‐item numerical rating scale, and second to rate the actual performance (P) of the
care provider on each care aspect (e.g. ‘my rheumatologist knows my problems very
well’) on a 4‐item numerical rating scale. The response categories were ‘totally agree’,
‘agree’, ‘disagree’, ‘totally disagree’. ‘Quality of health care from the patients’
perspective’ (Q) was operationalized as the product of importance (I) and (perceived)
19,20
performance (P), according to the formula: Q = I x P . The I categories were
transformed and expressed as values between 0 and 10. The P response categories
were dichotomized into percentages ‘yes’ and ‘no’. P represents the proportion of
respondents who were not satisfied with the care received. Q‐values ≥1 reflect care
aspects that could be improved. Q=1 reflects a scenario with a mean I score of 6.5,
and 15% of the patients which reporting a negative experience21‐23.
For the calculation of the diagnostic costs, we used the tariffs of the Dutch National
Health Tariffs Authority (CTG) of 2006. The tariff for the SRN is €60.80 per hour and
for the RMT €147.00 per hour. Overhead costs were not taken into consideration. The
first visit led by the SRN as well as the second visit took approximately one hour each.
The first visit led by the RMT took 45 minutes, a follow‐up visit took 15 minutes, and a
consultation by telephone was estimated at 10 minutes. Concerning the lab tests, fee
and order tariffs were included. Regarding the function tests, fees were also included.
Patients in the RMT group who cancelled their appointment were excluded from cost
analysis.

Sample size
A pilot study has shown that patients rated the acceptability of a 3‐month waiting
time for a first visit led by a RMT on a numerical rating scale (NRS) from zero
(unacceptable) to 10 (extremely acceptable) as 4.9 (2.2) (mean (SD)). In order to
statistically support a difference of 20% (1 unit on a NRS) or more in favour of the SRN
group (with significantly less waiting time) a sample size of 93 patients per group was
required (two‐sided  = 0.05;  = 0.10).

Statistical analysis
Differences between both groups were analyzed by Chi‐square test for categorical
data and by t‐test for continuous data. The Kappa statistic was used to test the
agreement between the SRN and RMT. Associations were tested by Pearson
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correlation coefficients. Statistical significance for all analyses was set at P<0.05.
Between‐group difference in diagnostic costs was analyzed by non‐parametric
bootstrap simulations24. In a bootstrap simulation, a sample of cost pairs of equal size
of the original sample is selected a 1000 times at random with replacement. From
these data 95% uncertainty intervals (UIs) for cost differences were calculated based
on the 2.5th and 97.5th percentiles.
Statistical analysis was performed using SPSS version 11.5 (SPSS Inc., Chicago, IL).

Results
Figure 2.1 is the flow chart of the study. Seventy seven percent of the patients that
were initially considered eligible to the trial were randomized. Reasons for ineligibility
were no response (n=23), language problems (n=4) and refusal to participate (n=29).
Of the 193 randomized patients, 97 were allocated to the SRN group, and 96 to the
RMT group. Of all patients included in the trial, 98.5% could be followed for final
diagnosis after 12‐24 months follow‐up.
264 referrals

17 excluded
- second opinion (8)
- age (9)

247 approached

56 excluded
- no response (23)
- language problem (4)
- refused (29)

193 randomized

97 in SRN group

96 in RMT group

97 received allocated intervention

88 received allocated intervention
8 cancelled their appointment

Stopped to participate (2)
-dissatisfied (1)
-depression (1)
No response (1)

94 analyzed

Figure 2.1

Stopped to participate (7)
-severe illness partner (1)
-depression (1)
-complaints disappeared (1)
-no reason (4)
No response (4)
85 analyzed

Flow chart of the study.
SRN = specialized rheumatology nurse; RMT = rheumatologist.
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Comparison of patient characteristics showed no meaningful differences between the
SRN and the RMT group (Table 2.1). The majority of the patients were female. The
mean (SD) age was 44.1 (11.1) and 44.7 (11.9) years in the SRN and RMT groups
respectively. Half of the patients had a low educational level, most of the patients had
a family with a partner and/or children, and 56% of the patients in the SRN group vs.
42% in the RMT group had a paid job. The mean (SD) duration of the complaints at
presentation was 6.1 (7.2) years in the SRN group and 5.7 (6.8) years in the RMT
group. Most patients (86% in the SRN and 79% in the RMT group) indicated additional
health problems. Particularly musculoskeletal conditions (57% vs. 54%), psychosocial
(27% vs. 29%), neurological (27% vs. 29%) and pulmonary (26% vs. 23%) complaints
were reported.
There were no differences in socio‐demographic characteristics at baseline between
the patients lost to follow‐up and those who completed the follow‐up examination in
either group.
Table 2.1

Characteristics of randomized patients (n=193)*

Age, mean ± SD years
Female
Level of education
Low
Middle
High
Living situation
Together with partner
Together with partner and children
Without partner, with children
Alone
Together with parents
Other
Paid job
Duration of symptoms, mean ± SD years
Patient‐reported comorbidity

SRN group (n=97)
44.1 ± 11.1
80 (82.5)

RMT group (n=96)
44.7 ± 11.9
81 (84.4)

58 (59.2)
32 (32.7)
8 (8.1)

48 (50.0)
33 (34.4)
15 (17.6)

41 (42)
36 (37)
4 (4)
12 (12)
2 (2)
2 (2)
54 (56)
6.1 ± 7.2
83 (86)

29 (30)
38 (40)
5 (5)
16 (17)
5 (5)
3 (3)
40 (42)
5.7 ± 6.8
76 (79)

* Values are the numbers (percentage) unless otherwise indicated; SRN = specialized rheumatology nurse;
RMT = rheumatologist.

The mean (SD) waiting time after randomization was 2.8 (1.6) weeks in the SRN group
and 12.1 (3.5) weeks in the RMT group (P0.0001). In the RMT group, 8 patients
cancelled their appointment because of the long waiting time. Six of them went to a
rheumatology clinic in another hospital, one patient had no complaints anymore and
one other patient was lost to follow‐up.
In the SRN group, the initial agreement between the SRN and the RMT with regard to
the diagnosis was 0.91 (95% CI: 0.78‐1.00). The mean (SD) level of confidence with
respect to the diagnosis was 74.1 (19.4) for the SRN and 84.8 (13.7) for the RMT. The
mean (SD) level of perceived need for supervision as rated by the SRN was 60.5 (27.7).
There was a positive association (r=0.48; P<0.01) between the level of confidence of
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the SRN and the RMT and a negative association between the level of confidence of
the SRN in the diagnosis and the perceived need for supervision (r=‐0.44; P<0.001).
FM was more frequently diagnosed in the SRN group (P=0.001), while FM in
conjunction with another musculoskeletal condition was more frequently diagnosed
in the RMT group (Table 2.2). Five patients (1 in the SRN group and 4 in the RMT
group) were diagnosed with an inflammatory rheumatological condition, and
12 patients (5 in the SRN group and 7 in the RMT group) were diagnosed with a non‐
rheumatological condition. After 12‐24 months (median 18 months) follow‐up,
6 initial diagnoses in 6 patients were changed: 3 patients (1 in SRN group with an
initial diagnosis of low back pain and 2 in RMT group, one with an initial diagnosis of
carpal tunnel syndrome and one with an initial diagnosis of periarthritis
humeroscapularis) were finally diagnosed as having FM by a RMT. In 3 patients with
FM (all in the SRN group), an additional musculoskeletal diagnosis was made: low back
pain (n=1), axial osteoarthritis (n=1), and pseudoradicular syndrome (n=1).
Table 2.2

Diagnosis at consultation*

Fibromyalgia diagnoses
Fibromyalgia alone
Fibromyalgia plus additional diagnosis
Rheumatological
Inflammatory†
Degenerative‡
Other soft tissue disorders§
¶
Non‐rheumatological
Other diagnosis
Rheumatological
Inflammatory†
Degenerative‡
Other soft tissue disorders§
Non‐rheumatological¶
No complaints
Unknown

SRN group (n=97)
89 (92)
75 (84)
14 (16)
11 (79)
1
4
6
3 (21)
8 (8)
6 (75)
0
1
5
2 (25)
0 (0)
0 (0)

RMT group (n=96)
70 (73)
46 (66)
24 (34)
18 (75)
1
8
9
6 (25)
25 (26)
22 (88)
3
8
11
1 (4)
2 (8)
1 (1)

* Values are the numbers (percentage); SRN = specialized rheumatology nurse; RMT = rheumatologist; †
inflammatory diseases: case of undifferentiated arthritis with tenosynovitis (n=1), RA (n=1),
spondylarthropathy (n=1), psoriatic arthritis (n=1), tophaceous gout (n=1); ‡ degenerative diseases:
osteoarthritis of peripheral joints (n=15), osteoarthritis and idiopathic carpal tunnel syndrome (n=1);
osteoarthritis of the hip (n=1), axial osteoarthritis (n=5); § other soft tissue disorders: periarthritis
humeroscapularis (n=5), chronic low back pain (n=2), localised tendinopathy (n=1), hypermobility syndrome
(n=6), bursitis (n=1), retropatellar chondropathy (n=1), Dupuytren’s disease (n=1), postural abnormality
(n=5), myalgia accompanying the use of statins (n=1), undifferentiated articular pain (n=1), localised pain
(n=1), non‐specific myalgia (n=1), athralgia (n=4); ¶ non‐rheumatological: hypothyroidism (n=1), Graves’
disease (n=1), Sicca syndrome (n=2), primary Raynaud’s syndrome (n=1), idiopathic carpal tunnel syndrome
(n=2), chronic fatigue syndrome (n=1), depression (n=1), high blood pressure (n=1), hepatitis and psoriasis
(n=1).
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Table 2.3 shows the results of the QUOTE‐based patient satisfaction questionnaire. In
both groups, most indicators are rated relatively high (>8). Patients in the SRN group
rated ‘to be taken seriously’ as most important, while patients in the RMT group rated
‘hearing the findings at the end of the consultation’ as most important. Patients rated
a waiting time of 3 weeks for the SRN with 7.1, and a waiting time of 3 months for the
RMT with 2.7 (P<0.0001).
The actual performance of the SRN and RMT from the patient’s perspective can be
deduced from the ‘P’ columns. In general, the performance of the RMT was rated
lower than the performance of the SRN. Patients especially missed ‘usable advices’
(62% of the RMT group as compared with 20% of the SRN group (P<0.0001)) and
‘attention of the health professional for the (psycho)social aspects of the illness’ (39%
of the RMT group as compared with 8% of the SRN group (P<0.0001)). Approximately
70% of the patients in the RMT group considered 3 months waiting time for the RMT
unacceptable.
Table 2.3

I scores, P scores and Q scores for the QUOTE‐based questionnaire*

I
The SRN/RMT should
Take me seriously
Know my problems very well
Take enough time for me
Take care that I can tell my story
Tell his findings at the end of the consultation
Pay attention to the (psycho)social aspects of
my illness
Give clear information about my disorder
Give usable advises
A waiting time of 3 weeks for the SRN is
acceptable
A waiting time of 3 months for the RMT is
acceptable

SRN group (n=94)
P
Q

I

RMT group (n=85)
P
Q

9.0
8.1
8.4
8.3
8.3
7.6

0.00
0.20
0.00
0.01
0.03
0.08

0.00
1.62
0.00
0.08
0.25
0.61

8.6
8.3
8.0
8.5
8.8
7.4

0.02
0.23
0.11
0.12
0.09
0.39

0.17
1.90
0.88†
1.02†
0.79
2.87‡

8.6

0.03

0.26

8.4

0.18

1.51†

8.4
7.1

0.20
0.05

1.68
0.36

8.2

0.62

5.08‡

2.7

0.69

1.86‡

* I = importance (mean score on a scale ranging 0–10); P = performance (proportion of
respondents who did not perceive the item as being done by the SRN/RMT); Q = quality impact
(I x P); QUOTE = Quality of Care Through the Patient’s Eyes; SRN = specialized rheumatology
nurse; RMT = rheumatologist; † P0.01; ‡ P<0.0001.

The relative impact of priorities and performances on quality of care can be deduced
from the ‘Q’ columns. In the RMT group, the importance of ‘giving usable advises’ is
valued 8.2; 62% of the patients reported that the RMT did not give usable advises. The
quality impact is rather high (Q=4.96) as a result of the product of a high importance
score and a low performance score. Six of the nine indicators scored significantly
better in the SRN group than in the RMT group.
Patients in the SRN group felt more reassured (P=0.003). In the RMT group, 78.3% of
the patients indicated in retrospect, that they would have preferred a specialized
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nurse, if they would have had the option. In contrast, in the SRN group only 6.7%
indicated that they would have preferred the RMT. The supervision of the
rheumatologist was considered of additional value by 88% of the patients in the SRN
group.
Table 2.4 shows the costs of the diagnostic process for both groups. The mean costs
for the consultations with the RMT and/or the SRN were €162 in the SRN group and
€210 in the RMT group (95% UI €‐75 to €‐22). Although the patients in the SRN group
had fewer contacts with a RMT or SRN than patients in the RMT group (2.5 vs. 3.1
contacts (group means) respectively; P=0.058), the visits in the SRN group took more
time than the visits in the RMT group (145 vs. 124 minutes (group means)
respectively; P=0.072). Mainly because of the standard routine blood test in the SRN
group, the mean costs of lab tests were higher in the SRN group (SRN group: €44; RMT
group: €23; 95% UI €12 to €30). The mean costs of additional tests were in general
low, but higher in the RMT group (€48 vs. €14; 95% UI €‐54 to €‐13). Mean total costs
were lower in the SRN group than in the RMT group (€219 per patient vs. €282 per
patient; 95% UI €‐103 to €‐20). Similar analyses in terms of the amount of time, the
number of contacts and costs limited to FM patients only showed identical results.
Table 2.4

Mean costs of the diagnostic process (€)*

Consultation with SNR and/or RMT
Blood tests
Function tests
Total

SRN group
(n=97)
162

RMT group
(n=88)†
210

Mean
difference
‐48

95% UI
‐75, ‐22‡

44
14
219

23
48
281

21
‐34
‐62

12, 30‡
‐54, ‐13‡
‐103, ‐20‡

* SRN = specialized rheumatology nurse; RMT = rheumatologist; UI = uncertainty interval based
on bootstrap replications; † eight patients cancelled the diagnostic consultation at the
outpatient clinic; ‡ significant difference.

Discussion
SRNs are effective, well received and cost‐effective in the diagnosis and care of FM in
patients referred to the RMT with generalised musculoskeletal complaints. The SRN
approach saved waiting time for the patients, improved satisfaction of the patients
and the rheumatologist, and was cheaper compared with a regular consultation, while
there was no indication at follow‐up that medically important diagnoses had been
missed by the SRN.
SRNs are often deployed in processes that involve monitoring of patients with chronic
diseases, or care processes. Their role in the diagnostic process is usually rather
limited. For example, we have found a study showing that a trained headache nurse
specialist can adequately diagnose tension‐type headache and migraine, with a high
agreement in diagnosis between the nurse and the doctor, in analogy with our
25
study . Two other studies found acceptable levels of agreement between a nurse and
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a RMT in recognising early arthritis (kappa: 0.79) and diagnosing musculoskeletal
disorders of the upper limb (kappa: 0.66‐1.00)26,27. Importantly, our study did not
indicate that certain diagnoses were better recognised by the RMT than by the SRN,
or that they were missed by the SRN: none of the diagnoses were changed during
follow‐up and only six additional (musculoskeletal) diagnoses were made.
The difference in the proportion of patients with a diagnosis of FM between the SRN
and RMT group seems relevant. The proportion of patients with a diagnosis of FM was
higher in the SRN group. One of the possibilities is that the RMT is more thorough in
the diagnostic process. A second explanation is that the RMT tried to avoid making a
diagnosis of FM. A third explanation could be that during the SRN approach the focus
is on FM (yes or no) both with the SRN and with the supervising RMT, whereas the
RMT during a regular visit may be more open to other diagnoses.
Before the study started, it was hypothesized that the ‘unbiased approach’ of the RMT
might lead to a higher percentage of medically important diagnoses, such as
inflammatory rheumatic diseases, in the RMT group. What we actually have found is
that RMTs more often than SRNs rejected a diagnosis of FM, but not in favour of
inflammatory or systemic rheumatic diseases, or unrelated but medically important
diseases. They also did not choose the option of no diagnosis. They rather made a
diagnosis of degenerative rheumatological condition or a condition belonging to the
spectrum of soft‐tissue disorders. This observation may reflect a better insight of the
RMT in the entire spectrum of musculoskeletal problems as compared with the SRN,
but does not necessarily reflect better patient care, since the impact of these
diagnoses on general health is unknown.
Patients were very satisfied with this new diagnostic approach. The satisfaction scores
overall were far better for the SRN group as they were for the RMT group. These
findings are congruent with findings in the literature. Several studies have reported a
8,9,28
. However, a
higher level of patient satisfaction in favour of the specialized nurse
systematic review has concluded that patients are more satisfied with care provided
by a nurse practitioner as compared with a doctor, whilst health outcomes were not
different29. Although patients were very satisfied with the care of the SRN, it is fair to
say that with respect to ‘giving usable advices’ and ‘knowing problems very well’ room
for improvement exists.
Deploying SRNs in the diagnostic process was also more efficient in our study.
A number of studies in the literature show the same trend. Venning et al. reported
that in their study the clinical care and health service costs of nurse practitioners and
GPs were similar, but nurse practitioners could be more cost‐effective than GPs if they
30
could reduce the number of visits or shorten the duration of the visits . In the study
by Van den Hout et al., the clinical nurse specialist was shown to provide equivalent
effects on quality of life and utility, but at a lower cost31.
A number of limitations pertaining to design and interpretation of results should be
recognised. First of all, the accuracy of the diagnosis made by the SRN and RMT could
not be appropriately determined, There is still a possibility that the follow‐up duration
was too short. Further, at this moment we do not have information about the effects
of the reduced waiting time and nurse‐led diagnostic consultation on quality of life,
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disability, social participation and medical consumption. Concerning the
generalizability of our results to other rheumatology outpatient clinics, it is expected
that the added value of a SRN‐led diagnostic consultation depends on the skills,
competence and experience of both the SRN and RMT. Besides, the organisation of
the outpatient clinic (e.g., duration of visits, overhead costs) determines the amount
of cost and time that can be saved.
Further research has to reveal whether the SRN can also be deployed in the diagnostic
process of other common musculoskeletal conditions, such as osteoarthritis. Such an
approach will irrefutably imply a redefinition of professional competencies, applied
training and a redistribution of clinical responsibilities.
In conclusion, the results of this study show that substitution of the RMT by a SRN in
the diagnostic process of patients referred by the GP with signs and symptoms of FM
is a feasible and successful alternative for the regular physician‐led consultation.
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Abstract
Objective
To perform a cost‐consequence analysis of substituting specialized rheumatology nurses (SRNs)
for rheumatologists (RMTs) in the diagnostic process of fibromyalgia (FM), using both a health
care and societal perspective and a 9 month time horizon.
Methods
Alongside a randomized controlled trial, we measured costs and consequences of a nurse‐led
diagnostic consult (SRN group, n=97) vs. a rheumatologist‐led diagnostic consult (RMT group,
n=96). Patients were followed for 9 months. Every second month a questionnaire on medical
consumption and social participation was filled out. Satisfaction was measured 1 week after the
first consultation. During follow‐up health status was measured by health related quality of life
(EQ‐5D), functional status (FIQ), fatigue (CIS‐20) and self‐efficacy (GSE).
Results
Patients in the SRN group were significantly more satisfied. Improvements in health status were
similar in both groups after 9 months of follow‐up. Total costs for health care consumption and
patient and family costs were significantly lower in the SRN group (€1298 vs. €1644; difference
€346; 95% UI €‐746 to €‐2). Total societal costs were €3853 per patient for the SRN group and
€5293 for the RMT group after 9 months of follow‐up (difference €1440; 95% UI €‐3721 to
€577).
Conclusion
From both a health care and societal perspective, the nurse‐led diagnostic process is a
recommendable approach. Patients in the SRN group were significantly more satisfied,
improvements in health status were similar in both groups, and total societal costs were lower
for the SRN group compared with the RMT group after 9 months follow‐up.
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Introduction
Fibromyalgia (FM) is a chronic pain disorder characterized by generalised
musculoskeletal pain and concomitant symptoms such as fatigue, sleep disturbances,
cognitive dysfunction and depression. The prevalence has been estimated at 2% to 4%
in the general population, comprising 10% to 20% of rheumatologic consultations and
5% to 8% of primary care consultations1,2.
Patients with FM rate their quality of life extremely low compared with other groups
of patients3‐6. FM has a negative impact on social and occupational functioning7. The
economic burden of FM is considerable because of reduced productivity or ability to
work and a high use of health care resources8‐15.
Patients may repeatedly present to the general practitioner (GP) with various
symptoms before a diagnosis of FM is made. This delay may result in repetitive drug
prescriptions, multiple diagnostic tests and referrals to medical specialists and other
health care providers16.
Little is known about the impact of labelling a patient with a diagnosis of FM. There
are two schools of thought. A diagnosis of FM may lead to increased illness behaviour,
dependence on health care providers, and increased health service costs17,18. A
diagnosis of FM, however, may also reduce the number of referrals, use of health care
providers, and costs16,19.
The importance of a prompt diagnosis in patients who are at risk of developing
persistent pain and pain‐related behaviour is increasingly recognised20. Early diagnosis
and intervention may reassure the patient and reduce or prevent disability, which, in
turn, will reduce societal and medical costs. Cost savings allowed by a diagnosis are
estimated at €126 (year 2007 values) to €200 (year 2003 values) per patient per
year16,21.
Limitations in health care capacity and a high prevalence of FM may jeopardize an
early approach. In Maastricht, in the southern part of The Netherlands, this problem
was addressed by designing a nurse‐led diagnostic process, in which trained
specialized rheumatology nurses (SRNs) assist in the diagnostic process and
simultaneously provide nursing care such as information, education and support to
this group of patients.
Over the last decade, the role of specialized nurses has evolved in undertaking
extended activities as patient assessments, formulating and carrying out a plan of
22,23
disease management, and making referrals to other health professionals .
In our previous study on the feasibility of substituting SRNs for rheumatologists
(RMTs) in the diagnostic process of FM, we have shown that this approach is safe (no
misclassifications), avoids waiting time, provides better patient satisfaction and is
cheaper from a health service perspective24. However, insight in the full societal
consequence of this nurse‐led diagnostic process is important for health‐
professionals, health care management, health policy‐decision‐makers and third party
payers. The present study investigates the impact of a timely diagnosis for FM by a
SRN on health outcomes, social participation and costs from both a health care and
societal perspective.
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Patients and Methods
Patients
Between December 2003 and November 2005, we performed a 9‐month pragmatic
prospective, randomized controlled trial with patients who were referred by their GP
to the rheumatology outpatient clinic of the Maastricht University Hospital with a
referral letter describing symptoms of FM. Inclusion criteria were suspicion of FM, first
referral to the rheumatology outpatient clinic, age between 18 and 65 years, and the
ability to read and write the Dutch language. Exclusion criteria were: severe co‐
morbidity and involvement in a legal procedure because of a disability pension. The
protocol was approved by the local ethics committee of the University Hospital and
University of Maastricht and all participants gave written informed consent.

Intervention
The procedure of this RCT has been described in detail elsewhere24. In brief, patients
were randomly assigned to either the nurse‐led diagnostic consultation (SRN group)
or to the regular physician‐led diagnostic consultation (RMT group). The SRN patients
were seen within 3 weeks by experienced SRNs (n=2) who were trained in the
diagnosis of FM. During the consultation, the SRN used a checklist in detecting
symptoms of FM as well as conditions that should be excluded. Also a routine blood
test was initiated. In a standardised 5‐minute supervision session, immediately
following the SRN consultation, a RMT who was involved in the study was informed by
the SRN about the medical history. Furthermore, the RMT performed a brief and
applied physical examination, and confirmed or rejected the diagnosis made by the
SRN.
Patients in the RMT group were seen in a regular clinical visit by a RMT after a waiting
period of about 3 months. This visit included extensive history taking, physical
examination, and additional tests if considered necessary in the opinion of the RMT. In
both groups FM was diagnosed according to the American College of Rheumatology
25
criteria .

Study design
A prospective cost‐consequence analysis26 was performed in order to be able to
present an array of outcome measures alongside cost for the two procedures of
diagnostic process. Such an analysis is opportune if it is not feasible or practical to
value all costs and benefits in monetary terms27. In this situation available monetary
values can be augmented by other measures of cost and benefit like waiting time and
patient satisfaction27. Presenting the results of our economic evaluation in a
disaggregated format allows readers and decision makers to select the information
most relevant to their perspective, while the overview of all aspects reflects the
societal perspective.
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Health assessments
Outcome measures recorded were patient satisfaction, health related quality of life
(HRQoL), functional status, fatigue, self‐efficacy, medical consumption and social
participation. Patient satisfaction was measured 1 week after the first consultation.
HRQoL and participation were assessed by two monthly questionnaires. Functional
status, fatigue and self‐efficacy were assessed at baseline (before randomization) and
after 3 weeks, and at 3, 6 and 9 months of follow‐up.
Patient satisfaction was measured with questions derived from the QUOTE (Quality of
28
Care Through the Patient’s Eyes)‐Rheumatic‐Patients , where Q‐values ≥1 reflect care
aspects that could be improved. Further details have been described elsewhere24.
HRQoL was measured by the EuroQol‐5D (EQ‐5D), a self‐administered, generic
instrument that incorporates descriptions and valuations of health states29. The EQ‐5D
was developed and validated in a number of European countries, including The
Netherlands30‐32, and has been used several times in FM patients4,6. We used the
British (for reasons of comparison to foreign studies) and the Dutch utility tariff, with
results in possible utilities ranging from ‐0.59 and ‐0.33 respectively (worst imaginable
health state) to 1 (best imaginable health state, equal to full health)31‐34. The EQ‐5D
also includes a Visual Analogue Scale (VAS) on which patients rates their current
health state with endpoints of 100 (‘best imaginable health state’) at the top and 0
(‘worst imaginable health state’) at the bottom. So, the EQ‐5D utility is a reflection of
how society values the patient’s health state, and the EQ‐VAS is a reflection of how
patients value their own health state.
Social participation was assessed by questions on productivity as well as unpaid
activities. A self‐developed questionnaire measured paid labour (e.g. hours of paid
employment, hours of sick leave). Time spent on unpaid tasks, chores, leisure‐ and
social activities in the past two months was measured by an adapted activity
35,36
questionnaire based on the Utrechtse Activiteiten Lijst , a Dutch adaptation of the
37
Craig Handicap Assessment Rating Technique . The unpaid participation was divided
in unpaid tasks and chores (hours per week spent on study, housekeeping, odd jobs
around the house and voluntary work) and leisure and social activities (hours per
week spent on sports, club life, social activities, and other leisure activities).
Functional status was measured with the Fibromyalgia Impact Questionnaire (FIQ), a
self‐administered 10‐item instrument that measures physical functioning, number of
days felt well, number of days unable to work because of FM symptoms, work
38
difficulty, pain, fatigue, morning tiredness, stiffness, anxiety and depression . All
items of the FIQ were standardized on a scale ranging from 0 to 10 with 10 indicating
greater impairment. The total FIQ score was calculated by adding up the 10 items
(range 0‐100)39.
Fatigue was assessed by the Checklist Individual Strength (CIS‐20), a 20‐item self‐
report questionnaire40. Each item was scored on a 7‐point Likert scale and a CIS total
score is calculated by adding up the score of the 20 items (range 20‐140). Higher
scores indicate a higher degree of problems.
The Generalized Self‐Efficacy Scale (GSE) is a 10‐item scale designed to assess
optimistic self‐beliefs to cope with a variety of difficult demands in life41. Responses
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are made on a 4‐point scale and are summed up to yield the final score, ranging from
10 to 40, with 10 indicating lower self‐efficacy.

Cost assessment
Costs during the 9 months follow‐up period were assessed from the societal
perspective, including health care consumption, patient and family costs, and
productivity costs. Two monthly cost‐diaries (t1 (before randomization) ‐ t6) completed
by the patients were used to estimate health care costs (e.g. consultations,
medication, home care) and non‐health care costs (e.g. home help, informal care,
medical aids, health activities, and productivity costs). Table 3.1 shows the cost items
defined and the price value used. Prices were generally obtained from Dutch standard
prices that were defined to reflect societal costs and to standardize economic
evaluations42. The calculation of the costs of the diagnostic process has been
described in detail elsewhere24. In short, for the calculation of the diagnostic costs, we
used the tariffs of the Dutch National Health Tariffs Authority of 2006. Overhead costs
were not taken into consideration.
All costs were presented in 2007 prices and inflated where appropriate, using the
general Dutch consumer price index rate (www.cbs.nl). The costs of the diagnostic
process were published in 2006 prices24 and were also indexed. For eight patients in
the RMT group, costs for the diagnostic process could not be calculated because they
cancelled their appointment. Therefore, the mean costs of the diagnostic process of
the remaining 88 patients were used.
Productivity costs were calculated by using the human capital limited approach
(HClim). The human capital approach estimates the value of all potentially lost
production in contrast with the friction cost method in which productivity costs are
43,44
only counted as long as it takes to replace someone . The difference between the
HClim and the HC extended approach (HCext) is that in HClim disease‐related work
disability at baseline is not taken into account, while in HCext work disability at
baseline is included in the estimation of productivity costs45. We chose for HClim
because FM leads to disease‐related work disability for a substantial part of the
patients. In the cost‐diary, patients reported their official working hours per week and
the number of days and hours of absenteeism. Because FM is highly prevalent in
middle‐aged women, paid work was valued at age‐ and sex‐dependent standard
hourly costs, ranging from €17 to €41 per hour (including 80% production elasticity)42.
Costs associated with paid labour were calculated for each patient as the difference
between the official working hours reported and the number of hours actually
worked, valued at the patient’s value per hour.
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Table 3.1 Costs per unit by categories, and sources of cost estimates*
Cost categories

Source of estimate

Hospital
24
Diagnostic process of fibromyalgia Dutch National Health Tariffs Authority (CTG)
42
Outpatient
Cost manual of Oostenbrink et al.
42
Specialized nurse
Cost manual of Oostenbrink et al.
General practitioner
42
Practice
Cost manual of Oostenbrink et al.
42
Home
Cost manual of Oostenbrink et al.
42
Telephone
Cost manual of Oostenbrink et al.
Out‐of‐hours services (practice)
Dutch National Health Tariffs Authority (CTG)
Out‐of‐hours services (telephone) Dutch National Health Tariffs Authority (CTG)
Health care professionals
42
Physiotherapist
Cost manual of Oostenbrink et al.
42
Mensendieck and Cesar therapy
Cost manual of Oostenbrink et al.
42
Occupational therapist
Cost manual of Oostenbrink et al.
42
Psychologist
Cost manual of Oostenbrink et al.
Social worker
Dutch National Health Tariffs Authority (CTG)
Activity therapy
Dutch National Health Tariffs Authority (CTG)
42
Dietician
Cost manual of Oostenbrink et al.
Alternative medicine
Patient‐reported costs
Medication
63
Prescribed drugs
Pharmacotherapeutic Compass 2007
OTC drugs
Patient‐reported costs
42
Day care
Cost manual of Oostenbrink et al.
42
Professional domestic care
Cost manual of Oostenbrink et al.
Informal care
42
Various
Cost manual of Oostenbrink et al.
42
Paid housekeeper
Cost manual of Oostenbrink et al.
Meal service
Estimated market price
Expenses for health activities
Patient‐reported costs
Expenses for medical aids
Patient‐reported costs or estimated market
price§
42
Productivity costs
Cost manual of Oostenbrink et al.
Standard hourly wage per age for man and
woman

Cost per unit , €
(2007)
Various
110.83/visit†
84.38/visit†
21.98/contact‡
42.75/contact
10.69/contact
a
65.02/contact
25.00/contact
24.68/contact‡
24.95/contact‡
24.95/contact‡
76.31/contact‡
55.61/contact‡
55.61/contact‡
27.06/contact‡
Various‡
Various/DDD
Various
128.03/d
22.96/h
8.78/h
8.78/h
7.00/d
Various
Various
man
15‐24 yrs: €20.49
25‐34yrs: €32.74
35‐44yrs: €40.86
45‐54yrs: €45.37
55‐65yrs: €47.82
woman
15‐24yrs: €20.07
25‐34yrs: €29.88
35‐44yrs: €33.60
45‐54yrs: €34.21
55‐65yrs: €36.41

* OTC = over the counter; DDD = daily defined dose; † Including €5.02 travel expenses (mean distance to
42
hospital 7 km): 14*0,17/km + €2,65 (parking) ; ‡ Including €0.61 travel expenses (mean distance to GP/PT
1.8 km): 3.6*0.17/km; § via various websites, e.g. http://www.thuiszorgwinkel, http://www.medireva.nl.
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Sample size
In summary, the power calculation was based upon the acceptability of a 3‐month
waiting time for a first visit led by a rheumatologist and is described in detail
elsewhere24.

Statistical analysis
All analyses were conducted on the basis of intention‐to‐treat. Descriptive statistics
were used for demographic and clinical variables and included percentages, means,
and standard deviations.
Due to the rather large number of missing values in the cost and social participation
data at t3‐t5 (31%‐42%), we used a non‐parametric multiple imputation method, which
replaces each missing value with a set of m plausible values, to generate five
replacement values (m=5) for each of the missing cells in these datasets, using
multiple linear regression models. Means presented for cost and social participation
are an average of the means from the 5 datasets created.
Average total costs were calculated for patients in each group. Given that cost data
are often positively skewed, a non‐parametric bootstrap method was used to obtain
46
uncertainty intervals (UIs) for the mean differences in costs .
Because of the random assignment, differences in health outcome at inflow in the
study were considered to occur by chance47. For consistency, health outcome data at
9 months of follow‐up were treated in the same way as the cost data: a multiple
imputation method was used to generate 5 replacement values for each of the
missing cells and the non‐parametric bootstrap was applied to calculate UIs .
Statistical analysis was performed using SPSS 17.0 (SPSS Inc., Chicago, IL).
Bootstrapping was performed using Excel.

Results
Patient characteristics
A total of 193 patients were randomized, 97 were allocated to the SRN group, and 96
to the RMT group. Comparison of patient characteristics showed no meaningful
differences between the SRN and the RMT group. The majority of the patients were
women. The mean (SD) age was 44.1 (11.1) and 44.7 (11.9) years in the SRN and RMT
groups respectively. The mean (SD) duration of complaints at presentation was 6.1
(7.2) years in the SRN group and 5.7 (6.8) years in the RMT group. Most patients (86%
in the SRN and 79% in the RMT group) indicated additional health problems.
Resource use 2 months prior to randomization is described in Table 3.2. The RMT
group reported more GP contacts (3.3 vs. 2.5), but less physiotherapy consultations
(1.8 vs. 2.9). A majority of the patients declared to use prescribed medications (58.8%
in the SRN and 52.1% in the RMT group). Mean costs for prescribed medications were
€34.10 in the SRN group and €25.50 in the RMT group. Usage of over the counter
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(OTC) medications was higher in the SRN group (47.4% vs. 39.6%). Costs for (paid and
unpaid) help and medical aids were higher in the RMT group (help: €62.00 vs. €34.00;
medical aids: €25.00 vs. €3.60). In the SRN group, more money was spent on health
activities (€20.70 vs. €10.40).
More patients in the SRN group had a job (47.4% vs. 36.8%), especially a full‐time job
(22.7% vs. 11.7%) and less patients received a disablement insurance benefit (22.7%
vs. 34.7%). The percentage patients with sick pay was 21.6% in the SRN group and
25.0% in the RMT group. The SRN group had more contractual hours (15.1 vs. 11.7 per
week), worked a higher number of hours (12.2 vs. 8.2 per week), and reported a lower
number of sick leave hours during the 2 months prior to randomization (25.4 vs. 35.2).
Table 3.2

Average resource use per patient 2 months before baseline and during 9 months follow‐up
(means) and difference in resource use during 9 months follow‐up between RMT group and
SRN group*

Cost components

Health care consumption
Total GP contacts
Outpatient specialist care contacts
(except contacts mentioned in
table 3.2)
Physiotherapy contacts
Psychological therapy contacts
Other therapy contacts
Multidisciplinary day‐care (nr of
contacts)
Home help (hrs a week)
Patient and family costs
Paid housekeeping help (hrs a
week)
Unpaid help from family/friends
(hrs a week)
Meal provision (nr of meals)

RMT group
(n=96)
2 months
During
before
9 months
baseline follow‐up

SRN group
(n=97)
2 months
During
before
9 months
baseline
follow‐up

Difference
(95% UI)*
Resource used
during 9 months
follow‐up

3.3
0.6

6.1
0.8

2.5
0.3

4.6
0.5

‐1.5 (‐2.6, ‐0.2)†
‐0.3 (‐0.6, 0.0)†

1.8
0.4
0.5
0.0

9.8
1.8
3.4
0.9

2.9
0.4
0.3
0.0

8.0
1.7
1.9
0.6

‐1.8 (‐4.6, 1.4)
‐0.1 (‐1.1, 1.0)
‐1.5 (‐2.9, ‐0.3)†
‐0.3 (‐1.4, 0.6)

0.1

0.7

0.1

0.8

0.1 (‐0.5, 0.7)

0.3

2.7

0.2

1.5

‐1.2 (‐2.5, ‐0.1)†

0.2

4.2

0.0

2.5

‐1.7 (‐4.1, 0.4)

0.0

0.5

0.3

1.7

1.2 (‐0.1, 3.3)

* RMT = rheumatologist; SRN = specialized rheumatology nurses; UI = uncertainty interval based on
bootstrap replications; GP = general practitioner; † significant difference.

Health outcomes
Table 3.3 shows the results on waiting time and patient satisfaction of the two
approaches, which have also been previously published elsewhere24. The mean
waiting time after randomization was 2.8 weeks in the SRN group and 12.1 weeks in
the RMT group (P0.0001). In the RMT group, 8 patients cancelled their appointment
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because of a too long waiting time. Patients in the SRN group were significantly more
satisfied than patients in the RMT group with regard to nearly all items.
Table 3.3

Cost‐consequence of diagnostic procedure (means): comparison between RMT group and SRN
group*

Cost components

Waiting time (wks)
Number of ‘no shows’
Number of FM (%)

Total consultations (RMT and/or SRN)
Total length of consultations
(minutes)
Costs consultations RMT and/or SRN
(€)
Costs blood tests (€)
Costs function tests (€)
Total costs (€)
Patient satisfaction‡
Take seriously
Know problems very well
Take enough time for me
Take care that I can tell story
Tell findings at the end of
consultation
Pay attention to (psycho)social
aspects of illness
Give clear information about
disorder
Give usable advises
Acceptable waiting time

RMT group
(n=96)†
Units
Costs (€)
12.1
8
66 (75)
n=88
70 (73)
n=96
n=88
3.1
124

SRN group
(n=97)
Units
Costs (€)
2.8
0
89 (92)

2.5
144

Difference
(95% UI)
‐9.3 (‐10.0, ‐8.4)§
‐8
23 (17)
19 (19)

‐0.6 (‐1.1, 0.0)§
21 (‐2, 42)

210

162

‐48 (‐75, ‐22)§

23
48
281

44
14
219

21 (12, 30)§
‐34 (‐54, ‐13)§
‐62 (‐103, ‐20)§

n=85
0.17
1.86
0.74
0.95
0.85

n=94
0.00
1.58
0.00
0.11
0.25

‐0.17 (‐0.47, 0.00)§
‐0.28 (‐1.29, 0.71)
‐0.74 (‐1.26, ‐0.33)§
‐0.84 (‐1.52, ‐0.29)§
‐0.60 (‐1.30, 0.01)

2.42

0.48

‐1.94 (‐2.71, ‐1.19)§

1.47

0.24

‐1.23 (‐1.99, ‐0.49)§

4.96
1.54

1.59
0.20

‐3.37 (‐4.53, ‐2.23)§
‐1.34 (‐1.74, ‐0.95)§

* RMT = rheumatologist; SRN = specialized rheumatology nurses; UI = uncertainty interval based on
bootstrap replications; † 8 patients cancelled the diagnostic consultation at the outpatient clinic; ‡
measured by QUOTE(Quality of Care Through the Patient’s Eyes)‐based questionnaire. Higher values
indicate less satisfaction. Values ≥1 reflect care aspects that could be improved; § significant difference.
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The changes in health status during the 9 months follow‐up are presented in
Table 3.4. The RMT group scored lower than the SRN group at baseline and at 9
months of follow‐up on nearly all health outcomes. It can be seen that the
improvements are fairly similar across the two groups.
Table 3.4

Health outcome measurements after 9 months follow‐up per patient*

RMT group (n=96)
baseline 9 months
Delta (95% UI)
follow‐up
EQ‐5D UK tariff
0.35
0.43
0.08 (‐0.01, 0.16)
EQ‐5D Dutch tariff
0.43
0.47
0.04 (‐0.05, 0.13)
EQ‐VAS
47.7
47.4
‐0.3 (‐5.0, 4.4)
FIQ ‐ total
59.9
58.4
‐1.5 (‐5.9, 3.0)
CIS 20 ‐ total
99.0
93.9
‐5.1 (‐11.1, 1.4)
CIS‐20 ‐ fatigue severity 47.3
42.5
‐4.8 (‐7.0, ‐2.4)†
Self‐efficacy
26.5
26.2
‐0.3 (‐1.6, 1.0)
Outcome measure

SRN group (n=97)
baseline 9 months
Delta (95% UI)
follow‐up
0.43
0.49
0.06 (‐0.03, 0.14)
0.51
0.54
0.03 (‐0.05, 0.11)
49.2
49.8
0.6 (‐4.6, 5.6)
57.0
56.1
‐0.9 (‐5.4, 3.4)
90.4
90.7
0.3 (‐6.5, 7.1)
44.4
41.9
‐2.5 (‐5.4, 0.2)
27.4
26.7
‐0.7 (‐2.1, 0.8)

* RMT = rheumatologist; SRN = specialized rheumatology nurses; UI = uncertainty interval based on
bootstrap replications; EQ‐VAS = EuroQol Visual Analogue Scale; FIQ = Fibromyalgia Impact Questionnaire;
CIS‐20 = Checklist Individual Strength; † significant difference.

Health care and productivity costs
The costs of the diagnostic process have been published elsewhere24 and are
presented in Table 3.3. Mean total costs of the diagnostic process were lower in the
SRN group than in the RMT group (€219 per patient vs. €282 per patient; 95% UI
€‐103 to €‐20).
The use of health care resources during the 9 months of follow‐up is summarized in
Table 3.2. The resource use is generally higher in the RMT group. The RMT group
reported significantly more contacts with GPs, medical specialists, and other
paramedical professionals and significantly more hours of paid housekeeping help.
Table 3.5 shows a comparison of paid and unpaid activities between the SRN group
and the RMT group. After 9 months of follow‐up, a slight decrease of contractual
hours and a small increase of actually worked hours is seen in both groups. Also, a
substantial decrease in sick leave is observed, especially in the RMT group. The
decrease of absenteeism in the RMT group occurred just in the last month of follow‐
up, resulting in higher costs for absenteeism in this group (€‐1109; 95% UI €‐3581 to
€1094).
Concerning unpaid activities, the RMT group spent, in contrast to the SRN group,
slightly more hours on unpaid tasks and chores and leisure and social activities.
Table 3.6 presents the mean health care and societal costs per patient during
9 months of follow‐up. Cost differences were nearly all in favour of the SRN group.
Costs of the diagnostic process and GP contacts were significantly lower in the SRN
group compared with the RMT group. Expenses for health activities, conversely, were
higher in the SRN group compared with the RMT group. Total costs excluding
absenteeism were significantly lower in the SRN group (€1298 vs. €1644; 95% UI €‐
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746 to €‐2). Mean total costs from a societal perspective were €3853 per patient for
the SRN group and €5293 for the RMT group after 9 months of follow‐up. Productivity
costs accounted for two‐thirds of the total societal costs and had a high impact on the
incremental costs. The mean cost difference was €1440 per patient (95% UI €‐3721 to
€577) in favour of the SRN group.
Table 3.5

Amount of paid and unpaid participation per patient (mean hours per week): comparison
between RMT group and SRN group*

Outcome measure

baseline

Official working hours

11.9

Actually worked hours

8.3

Absent hours (mean last
2 months)
Absent hours (HClim; sum 9
months follow‐up)
Costs of absenteeism from
work (HClim) (€)

36.6

RMT group (n=96)
SRN group (n=97)
9 months
Delta
baseline 9 months
Delta
follow‐up
(95% UI)
follow‐up
(95% UI)
10.4
‐1.5
15.2
14.3
‐0.9
(‐5.4, 2.6)
(‐5.1, 3.3)
10.4
2.1
12.2
13.3
1.1
(‐1.3, 5.8)
(‐3.0, 5.2)
9.4
‐27.2
26.1
13.7
12.4
(‐44.6, ‐11.6)†
(‐26.8, 1.0)
99.5
76.1
‐23.4
(‐86.6, 32.2)
3674
2565
‐1109
(‐3581, 1094)

Unpaid participation
Education

1.6

2.3

Housekeeping

23.4

22.2

Odd jobs around the
house
Volunteer work

2.6

3.2

1.0

1.6

Sport

1.5

2.2

Club life

0.4

0.9

Leisure time

7.0

7.0

Social activities

2.9

3.6

Other activities

0.2

1.0

Unpaid tasks and chores

28.7

29.2

Leisure and social activities

11.9

13.8

0.7
(‐1.1,2.4)
‐1.2
(‐7.4, 4.5)
0.6
(‐0.7, 1.9)
0.6
(‐0.4,1.6)
0.7
(‐0.1, 1.3)
0.5
(0.1, 0.9)†
0.0
(‐2.3, 2.1)
0.7
(‐0.1, 1.7)
0.8
(0.0, 2.1)†
0.5
(‐5.5, 6.8)
1.9
(‐0.9, 4.6)

1.0

1.8

23.0

20.5

3.1

4.0

0.5

1.0

1.7

2.4

0.7

0.9

7.3

5.7

3.5

4.0

0.2

0.4

27.7

27.3

13.2

13.1

0.8
(‐0.4, 2.1)
‐2.5
(‐8.1, 2.9)
0.9
(‐0.5, 2.3)
0.5
(0.0, 1.0)†
0.7
(0.0, 1.5)†
0.2
(‐0.3, 0.6)
‐1.6
(‐3.2, 0.2)
0.5
(‐0.4, 1.4)
0.2
(‐0.1, 0.6)
‐0.4
(‐5.8, 5.0)
‐0.1
(‐2.4, 2.2)

* RMT = rheumatologist; SRN = specialized rheumatology nurses; UI = uncertainty interval based on
bootstrap replications; HClim = human capital limited approach; † significant difference.
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Mean costs of health care consumption during 9 months follow‐up per patient (€)*

Cost components
Health care consumption
Total costs diagnostic process
Total GP contacts
Outpatient specialist care contacts (except
contacts in Table 3.2)
Therapist contacts
Prescribed medications
OTC medications
Multidisciplinary day‐care
Patient and family costs
Home help (paid/unpaid)
Meal provision
Expenses for health activities
Expenses for medical aids
Total costs (excl absenteeism from work)
Absenteeism from work (HClim)
Total societal costs

RMT group
(n=96)

SRN group
(n=97)

Difference
(95% UI)

287
123
103

223
83
63

‐64 (‐103, ‐26)‡
‐40 (‐76, ‐1)‡
‐40 (‐79, 0)‡

436
148
30
98

355
115
24
62

‐81 (‐224, 70)
‐33 (‐80, 7)
‐6 (‐20, 8)
‐36 (‐169, 82)

295
15
82
19
1644†
3674**
5293†

216
16
118
19
1298†
2565**
3853†

‐79 (‐276, 109)
1 (‐12, 20)
36 (‐6, 86)
0 (‐20, 23)
‐346 (‐746, ‐2)‡
‐1109 (‐3581,1094)
‐1440 (‐3721, 577)

* RMT = rheumatologist; SRN = specialized rheumatology nurses; UI = uncertainty interval based on
bootstrap replications; OTC = over the counter; HClim = human capital limited approach; † total costs
deviate from the sum of cost items due to bootstrap random variation; ‡ significant difference.

Discussion
This study investigated the health and economic consequences of substituting SRNs
for RMTs in the diagnostic process of FM. Patients in the SRN group were significantly
more satisfied, but differences in health status between the two groups during
9 months of follow‐up were small and insignificant. Mean total costs from societal
perspective (including absenteeism) were €1440 per patient lower in the SRN group
than in the RMT group after 9 months of follow‐up (95% UI €‐3721 – €577).
We could not prove that a timely diagnosis had a positive effect on health outcomes
and social participation in terms of hours spent. However, medical and productivity
costs were significantly lower in the SRN group. Since the time horizon of our analysis
is only 9 months, a longer follow‐up may be necessary to confirm these effects.
Our results suggest that health care use in terms of contacts with GPs, medical
specialists, and physical and psychological therapists and in medication costs was
similar in both groups before and after diagnosis. The literature is not equivocal in the
effects of making a diagnosis on health care utilization. Annemans et al. suggest that
making a diagnosis leads to a decrease of resource use and costs, which is confirmed
16,48,49
. However, Hughes et al. found that following diagnosis, visits
by other studies
for most symptoms and health care use markers declined, but within 2‐3 years most

Chapter 3

50

visits rose to levels at or higher than those at diagnosis21. On the other hand, Maugars
et al. described a decrease in referrals and tests after diagnosis, and an increase in
drug use and GP visits for the first two years after diagnosis48. White et al. finally
illustrated that health care costs rose immediately after diagnosis50. In our study we
saw an increase after diagnosis of contacts with other therapists, paid housekeeping
help, informal care, multidisciplinary day‐care and expenses for health activities.
Notwithstanding a considerable decrease of sick leave hours in both intervention
groups, productivity costs based on absenteeism accounted for two‐thirds of the total
societal costs in our study. This is much higher than described in previous studies in
which approximately 20%‐33% of the total societal costs of FM are related to
10,14,51‐53
. This could be due to the way productivity costs were
productivity costs
calculated. Huscher et al. showed that indirect costs differ by a factor of 3, based on
whether the human capital approach or the friction costs approach is used54.
The percentage indirect costs (74% and 77% of the total societal costs for the SRN
group and the RMT group respectively) is in line with other studies10. In the study of
Boonen et al.51, also based on patient diaries, the annual direct medical costs were
€1311 (year 2002 values), which is rather in line with our results converted to total
annual costs (€1233 and €1633 in the SRN and the RMT group respectively).
Also, the total annual costs per patient are comparable: €7813 (year 2002 values) in
the study of Boonen et al.51, €5137 (converted to annual costs) in the SRN group and
€7057 in the RMT group (converted to annual costs). Although Annemans et al.16
shows that the total costs for FM, reported by Boonen et al. and 12 other studies, are
quite similar, a direct comparison of Dutch data with data from other countries should
be done cautiously55.
Our study has several difficulties. First, the choice for a cost‐consequence analysis has
disadvantages. Ideally, all outcomes should be integrated into one overall index of
benefit. This is important when comparing different interventions or comparing the
results of a study with other studies or other diseases in all facets. A cost‐minimisation
analysis was not relevant in our study, as it assumes outcomes to be equivalent which
was not the case. In a cost‐effectiveness analysis consequences of programmes are
measured in the most appropriate natural effects or physical units, while in a cost‐
utility analysis the consequences of interventions are adjusted by health state
preference or utility weights. In our situation with utility as one of the consequences
and outcomes, we found no difference between improvement in quality of life in the
intervention groups. Besides, these analyses from societal perspective includes all
costs irrespective of who bears them. A cost‐benefit analysis measures costs as well as
consequences of an intervention in monetary terms which was not feasible for mostly
all our consequences and therefore not an useful option.
In our study the outcomes are difficult to be integrated into one overall measure of
benefit, since they concern both consequences at the patient level (e.g. satisfaction,
health status) and at the health care system level (e.g. waiting time, number of no‐
shows). A cost‐consequence analysis overcomes this problem by presenting
information on both costs and outcomes in a disaggregated form, allowing decision‐
makers to make the necessary value judgements (implicitly weighing the relative
importance of the outcomes) and trade‐offs that are relevant from their particular
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perspective. However, in our study costs from both health care and societal
perspectives as well as consequences seem to point in the same direction so we can
formulate one overall conclusion and related recommendation.
Second, notwithstanding randomization, we found baseline differences for the EQ‐5D
index score, CIS‐20, percentage of employed patients and hours of absenteeism.
Concerning the between‐group differences in work situation at baseline, costs of
absenteeism at baseline were calculated and the difference was not found to be
statistically significant. We have the opinion that adjustment for cost differences at
baseline is not necessary in this situation as the cost differences at baseline for other
than productivity costs are very small and go in both directions. Besides, the
recommendation of Van Asselt et al. for dealing with cost differences at baseline
concerns baseline differences in total costs and not baseline differences in
56
components of costs . However, the finding that productivity costs were €1109 lower
in the SRN group should be interpreted cautiously. Using the most conservative
adjustment, this amount should be reduced with the difference in productivity costs
at baseline (€445). Third, our study suffered importantly from missing data. We have
carefully checked if these missing values were at random. Patients with lower scores
at baseline were generally more likely to be missing at some time point. Since FM
patients seems to have lower scores than non‐FM patients and the SRN group
contained more FM patients, the HRQL scores of the SRN group could be an
underestimation. Therefore, the incremental difference between the RMT group and
the SRN group could also be a conservative difference. Although we also found more
missing values in non‐FM patients and therefore in the RMT group, we assume the
effect on the scores is limited because of the small number of missing non‐FM
patients on the total of the group. Fourth, an unknown number of patients in the RMT
group have undergone a medical consultation in another hospital due to waiting time.
The visits to RMT and SRN are, as far as reported, included in the costs of outpatient
specialist care contacts, but we have no data of performed diagnostic tests and
therefore these costs could not be included, what could have caused an
underestimation of the medical consumption in the RMT group. This is closely
connected with the next point. Nearly all cost data are based on cost diaries, which
may not necessarily reflect actual patterns of use because of problems with patient
recall. However, patient reported health care consumption data are considered to be
57
relatively reliable regarding formal care and if biased, we do not expect systematic
reporting differences between the groups in our study. In addition, the estimated
productivity costs did not include costs associated with reduced productivity on the
job (presenteeism) or with replacement costs58,59. In a future study, it is worth to take
into account these costs because one of the consequences of FM is work loss and
those patients who do not lose their jobs still obviously experience difficulties in their
working life as a direct result of FM60,61. Next, in our study we could not assess a
possible difference in placebo effect of the nurse‐led diagnostic process vs. usual care.
Within a cost‐consequence analysis however the aim is to assess a difference in
effectiveness, including a possible placebo‐effect instead of clinical efficacy as in
clinical trials.

Chapter 3

52

An important disadvantage of the nurse‐led diagnostic process was the fact that more
than 8% of the SRN‐patients refused to participate because they indicated that they
would only accept a rheumatologist consultation. However, given our analytic
approach based upon intention‐to‐treat, this issue is incorporated in our findings and
conclusion. This is a study based upon Dutch data, and the generalizability of our
conclusion, and especially the issue of compliance to consultation by a nurse
specialist, should be carefully considered, for instance by explicit assessment of
transferability issues62.
Finally, given the incremental approach of our analysis we did not consider overhead
costs of hospital facilities; those were considered to be sunk costs. When a FM clinic is
to be initiated, it is important to be aware that such costs might be relevant. One
should note as well that our results were obtained in a trial setting and possibly can
differ from real life data as it is commonly the case in a protocolized trial. Therefore,
we advice to monitor the outcomes after the implementation of such a nurse‐led
diagnostic process.
In conclusion, the nurse‐led diagnostic process is a recommendable approach from
both a health care and societal perspective. Patients in the SRN group were
significantly more satisfied, and no differential changes in health status were observed
between the two groups during 9 months of follow‐up. Total health care consumption
costs and patient and family costs were significantly lower in the SRN group. Also,
costs from a societal perspective (including absenteeism) were lower in the SRN group
compared with the RMT group.
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Abstract
Objective
To investigate in patients referred with symptoms suggestive of fibromyalgia (FM) whether a)
patients in whom a diagnosis of (FM) was actually made differ in prognosis from patients in
which another diagnosis (non‐FM) was made with respect to health outcomes and health care
costs after 9 months of follow‐up, and b) an early diagnosis of FM has a favourable effect on
these outcomes after 9 months of follow‐up in comparison to a regular (delayed) diagnosis.
Methods
All patients were participants in a randomized clinical trial (RCT) (n=193) on the feasibility of
substitution of specialized rheumatology nurses (SRNs) for rheumatologists in making a
diagnosis of FM. Patients had to have symptoms suggestive of FM, with which they were
referred to the outpatient clinic of rheumatology. Patients were allocated to an early diagnosis
group, and seen by a supervised SRN, or to a delayed diagnosis group, put on a waiting list, and
seen by a regular rheumatologist. Health outcomes, measured at baseline and after 9 months of
follow‐up, were health related quality of life (HRQoL), functional status, fatigue, pain‐related
anxiety, pain catastrophizing, positive and negative affect and self‐efficacy. Costs were
measured by 2‐monthly questionnaires on medical consumption and productivity. This post‐hoc
analysis compared health outcomes of patients in whom a diagnosis of FM was made with
patients in whom another diagnosis was made (non‐FM) and investigated the effects of early
versus delayed diagnosis.
Results
Of all patients, 82.4% (n=159) met the American College of Rheumatology criteria for FM, in 33
patients (17.1%) another diagnosis (non‐FM) was made and of 1 patient the diagnosis remained
unknown. FM patients had a longer duration of complaints (6.3 yrs vs. 4.2 yrs; P=0.029) and
indicated more additional health problems (85.5% vs. 66.7%; P=0.01) than non‐FM patients.
Before the diagnosis was made, FM patients also scored consistently worse than non‐FM
patients. The timing of diagnosis (early vs. delayed) did not influence these results. During nine
months of follow‐up, FM patients showed a stable course in almost all health outcomes, while
non‐FM patients improved in almost all these outcomes. FM patients created slightly more
health care costs than non‐FM patients (€1498 vs. €1315; difference €‐183, 95% uncertainty
interval (UI) €‐613 to €255), but costs related to absenteeism from work were slightly higher in
the non‐FM patients (€3031 vs. €3732; difference €701, 95% UI €‐2474 to €5226). An early
diagnosis, however, importantly saved costs in patients with a non‐FM diagnosis both from a
health care and a societal perspective (total societal costs early vs. delayed diagnosis: €700 vs.
€6425; difference €5725, 95% UI €1985 to €10.988).
Conclusion
A diagnosis of FM is associated with worse health outcomes such as functional status and
HRQoL than another diagnosis in patients referred to the outpatient clinic of rheumatology with
symptoms suggestive of FM.
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Introduction
Fibromyalgia (FM) is a chronic musculoskeletal disorder characterized by widespread
pain, fatigue, depressed mood and disturbed sleep1. Many patients with FM suffer
significantly from disability and reduced quality of life2.
Before a diagnosis of FM is made, patients may repeatedly present to their general
practitioner (GP) with various symptoms. However, little is known about the impact
and prognosis after establishing the diagnosis. Generally speaking, there are two
schools of thought about the diagnostic process3. According to the first theory, it is
possible that acquiring an ‘FM‐label’ may lead to increased illness behaviour,
dependence on health care providers, and increased health service costs4,5. According
to the second theory, a timely and definite diagnosis may reduce the number of
referrals, use of multiple health care providers, and costs6.
Recently, there has been growing recognition of the importance of early identification
resulting in early intervention of patients who are at risk of chronic pain7. Intervening
early in the course of a pain condition may help preventing the long‐term physical and
psychological suffering. It has the potential to reduce or prevent disability in patients
with chronic pain, which, in turn, will reduce societal and medical costs8.
The fact that timing in diagnosis is important has been one of the reasons for
conducting a randomized controlled trial (RCT) on referred patients with
musculoskeletal symptoms suggestive of FM, in which diagnostic visits performed by a
specialized rheumatology nurse (SRN) within 3 weeks (‘early diagnosis’) after referral
were compared with diagnostic visits performed by a rheumatologist (RMT) after a
regular waiting period of approximately 3 months (‘delayed diagnosis’)9. We
concluded from the results of that trial that substituting SRNs for RMTs in the
diagnostic process of FM is a trustworthy and successful approach that not only saves
waiting time but also provides greater patient satisfaction, and cost‐savings9,10. After
9 months, however, we could not find differences in patient’s health status between
the two approaches.
In the analysis of the RCT it was not distinguished whether a diagnosis of FM or of
another condition was made. In order to further investigate the impact of a diagnosis
of FM in comparison to another diagnosis, we performed a post‐hoc analysis of these
trial data, comparing the patients in whom a diagnosis of FM was made with those in
whom another condition was diagnosed. Further, we investigated the impact of an
early diagnosis via the SRN in comparison with a delayed diagnosis by the RMT.

Patients and Methods
Patients
Subjects were 193 patients of a RCT in which the diagnostic process performed by a
SRN within 3 weeks after referral (early diagnosis group; n=97) was compared with
the diagnostic process performed by a RMT after a regular waiting period of
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approximately 3 months (delayed diagnosis group; n=96)9. The patients were referred
by the GP to the rheumatology outpatient clinic of the Maastricht University Medical
Centre, with a written referral letter expressing symptoms of widespread pain
suggestive of FM. After the diagnostic process, 159 (82.4%)patients could be classified
as having FM according to the American College of Rheumatology criteria1. In 33
(17.1%) patients another diagnosis was made and of 1 patient the diagnosis remained
unknown (Table 4.1).
Table 4.1

Final diagnosis of 193 patients referred for musculoskeletal symptoms suggestive of
fibromyalgia in whom a diagnosis was made within 3 weeks after referral (early diagnosis) or
after a regular 3‐month waiting time (delayed diagnosis)*

Fibromyalgia diagnoses
Fibromyalgia alone
Fibromyalgia plus additional diagnosis
Rheumatological
Inflammatory†
Degenerative‡
Other soft tissue disorders§
¶
Non‐rheumatological
Other diagnosis
Rheumatological
Inflammatory†
Degenerative‡
Other soft tissue disorders§
Non‐rheumatological¶
No complaints
Unknown

Early diagnosis group
(n=97)
89 (92)
75 (84)
14 (16)
11 (79)
1
4
6
3 (21)
8 (8)
6 (75)
0
1
5
2 (25)
0 (0)
0 (0)

Delayed diagnosis group
(n=96)
70 (73)
46 (66)
24 (34)
18 (75)
1
8
9
6 (25)
25 (26)
22 (88)
3
8
11
1 (4)
2 (8)
1 (1)

* Values are the numbers (percentage); SRN = specialized rheumatology nurse; RMT = rheumatologist; †
inflammatory diseases: case of undifferentiated arthritis with tenosynovitis (n=1), RA (n=1),
spondylarthropathy (n=1), psoriatic arthritis (n=1), tophaceous gout (n=1); ‡ degenerative diseases:
osteoarthritis of peripheral joints (n=15), osteoarthritis and idiopathic carpal tunnel syndrome (n=1);
osteoarthritis of the hip (n=1), axial osteoarthritis (n=5); § other soft tissue disorders: periarthritis
humeroscapularis (n=5), chronic low back pain (n=2), localised tendinopathy (n=1), hypermobility syndrome
(n=6), bursitis (n=1), retropatellar chondropathy (n=1), Dupuytren’s disease (n=1), postural abnormality
(n=5), myalgia accompanying the use of statins (n=1), undifferentiated articular pain (n=1), localised pain
(n=1), non‐specific myalgia (n=1), athralgia (n=4); ¶ non‐rheumatological: hypothyroidism (n=1), Graves’
disease (n=1), Sicca syndrome (n=2), primary Raynaud’s syndrome (n=1), idiopathic carpal tunnel syndrome
(n=2), chronic fatigue syndrome (n=1), depression (n=1), high blood pressure (n=1), hepatitis and psoriasis
(n=1).
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Study design
For the purpose of this article, we investigated health outcomes and health related
costs in patients with a diagnosis of FM versus those with another diagnosis (non‐FM),
both at baseline (i.e. before randomization and diagnosis) and after 9 months, as well
as the potential impact of an early vs. a delayed diagnosis.

Health assessments
Health outcomes were health related quality of life (HRQoL) (EuroQol‐5D UK tariff
(EQ‐5D) and EQ‐VAS)11,12, functional status (Fibromyalgia Impact Questionnaire
(FIQ))13,14, fatigue (Checklist Individual Strength (CIS‐20))15, pain‐related anxiety
(shortened version of the Pain Anxiety Symptom Scale (PASS‐20))16, pain
catastrophizing (Pain Catastrophizing Scale (PCS))17, positive and negative affect
(Positive and Negative Affect Schedule (PANAS))18 and self‐efficacy (General Self‐
Efficacy Scale (GSE))19.
The EQ‐5D index score is valued between ‐0.59 (worst possible state) and 1 (best
possible state) (UK tariff).The EQ‐VAS is an instrument for self‐rating current health
and ranges from 0 (worst possible health) to 100 (best possible health).
The FIQ consists of 10 items, measuring self‐reported function. Each item was
standardised on a 0‐10 scale with higher scores indicating greater impairment. Besides
this, a total FIQ score was calculated by adding up the 10 items (range 0‐100).
Higher scores of the CIS‐20 (range 20‐140), PASS‐20 (range 0‐100), PCS (range 0‐52),
PANAS (range 10‐50 for the positive as well as the negative effect), and the GSE (range
10‐40) indicate respectively higher levels of fatigue, pain‐related anxiety, pain
catastrophizing, positive and negative effect and self‐efficacy.
Health outcomes were assessed at baseline (before randomization) and after 3 weeks,
3, 6 and 9 months of follow‐up. Cronbach’s alphas of the different health outcomes
were minimal 0.88 in the present study.

Cost assessment
Costs during the 9 months follow‐up period were assessed from the societal
perspective, including health care, patient, and productivity costs. Two monthly cost‐
diaries (t1 (before randomization) ‐ t6) completed by the patients were used to
estimate medical consumption, health care costs (e.g. consultations, medication,
home care) and non‐health care costs (e.g. home help, informal care, medical aids,
health activities, and productivity costs). The calculation of the costs and the price
values used are described elsewhere9,10. Productivity costs were calculated for each
patient as the difference between the official working hours reported and the number
of hours actually worked, valued at the patient’s value per hour, using the human
capital limited approach (HClim)20. All costs were presented in 2007 prices and
inflated where appropriate, using the general Dutch consumer price index rate
(www.cbs.nl).
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Statistical analysis
Demographic characteristics and health outcomes were analysed by t‐test for
continuous data and by Chi‐square test for categorical data. Pearson’s correlation
coefficients were calculated to explore the relationship between diagnosis and
HRQoL, functional status, fatigue, pain‐related anxiety, pain catastrophizing, positive
and negative affect, and self‐efficacy.
A logistic regression analysis was performed on the missing data occurring in the
study. Based on this analysis we considered the missing data fulfilling the criteria for
‘missing at random (MAR)’.
A linear mixed model analysis was used to assess changes in health outcomes over
time and between subjects. An advantage of this method is its handling of missing
data; in the mixed model analysis all available data are used to estimate marginal
means and its standard error (SE).
In order to complete missing cost data, a non‐parametric multiple imputation method
was used, which created five new datasets. Means calculated for costs are an average
of the means from these datasets created. Mean incremental costs per patients were
calculated as well as mean differences in costs and 95% uncertainty intervals (UIs)
using a non‐parametric double‐sided bootstrap method.
Data were analysed using SPSS 17.0 (SPSS Inc., Chicago, IL).

Results
In the RCT, 159 patients (82%) met the American College of Rheumatology criteria for
FM. In 33 patients (18%) another diagnosis (non‐FM) was made (Table 4.1). The early
diagnosis group was seen within 3 weeks after randomization while the regular
diagnosis group had a rheumatological consultation after a regular waiting period of
approximately 3 months. The demographic characteristics of the FM and non‐FM
patients are summarized in Table 4.2, subdivided into patients with an early (SRN) and
a delayed (RMT) diagnosis. There were no clear differences between FM patients and
non‐FM patients before diagnosis, but FM patients had a significantly longer duration
of complaints than non‐FM patients (6.3±7.4 yrs vs. 4.2±4.1 yrs; P=0.029), considered
their complaints more frequently as severe (86% vs. 67%; P=0.012), and indicated
more additional health problems than non‐FM patients (86% vs. 67%; P=0.01). Before
making a diagnosis, the early diagnosed FM patients and those with a delayed
diagnosis differed with respect to the percentage of patients with a paid job (59% vs.
41%; P=0.034). The early diagnosed non‐FM patients differed from the delayed
diagnosed non‐FM patients with respect to the level of education (low education:
87.5% vs. 36.0% respectively; P=0.044).
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Table 4.2

Characteristics of 192 patients referred for musculoskeletal complaints suggestive of
fibromyalgia in whom a diagnosis was made within 3 weeks after referral (early diagnosis) or
after a regular 3‐month waiting time (delayed diagnosis)*

Age, mean ± SD years
Female
Level of education
Low
Middle
High
Living situation
Together with partner
Together with partner and children
Without partner, with children
Alone
Together with parents
Other
Paid job
Duration of complaints, mean ± SD years
Patient‐reported severity of complaints
Patient‐reported anxiety about complaints
Patient‐reported comorbidity

Patients with a
diagnosis of FM
(n=159)
Early diagnosis
Delayed
(n=89)
diagnosis
(n=70)
43.5 ± 10.9
46.3 ± 11.9
75 (84.3)
59 (84.3)
50 (56.2)
32 (35.9)
7 (7.8)

38 (54.3)
21 (30.0)
11 (15.8)

36 (40.4)
34 (38.2)
4 (4.5)
11 (12.4)
2 (2.2)
2 (2.2)
52 (58.4)
6.3 ± 7.4
73 (82.0)
72 (80.9)
77 (86.5)

23 (32.9)
24 (34.3)
5 (7.1)
11 (15.7)
5 (7.1)
2 (2.9)
29 (41.4)†
3.9 ± 3.7
62 (88.6)
54 (77.1)
59 (84.3)

Patients with another
diagnosis, non‐FM
(n=33)
Early diagnosis
Delayed
(n=8)
diagnosis
(n=25)
50.1 ± 12.2
40.3 ± 11.5†
5 (62.5)
21 (84.0)
7 (87.5)
0 (0.0)
1 (12.5)
5 (62.5)
2 (25.0)
0 (0.0)
1 (12.5)
0 (0.0)
0 (0.0)
4 (50.0)
6.3 ± 7.6
7 (87.5)
5 (62.5)
6 (75.0)

9 (36.0)†
12 (48.0)
4 (16.0)
6 (24.0)
14 (56.0)
0 (0.0)
4 (16.0)
0 (0.0)
1 (4.0)
13 (52.0)
4.3 ± 4.2
15 (60.0)
19 (76.0)
16 (64.0)

* Diagnosis of n=1 unknown; values are the numbers (percentage) unless otherwise indicated; † P<0.05.

Health outcomes before diagnosis are summarised in Table 4.3. It is important to note
that FM‐patients had consistently worse values than non‐FM patients, both in the
early diagnosis group as well as in the delayed diagnosis group. Overall, at baseline,
FM patients reported a significantly lower HRQoL (EQ‐5D: 0.37±0.33 vs. 0.53±0.31,
P=0.013; EQ‐VAS: 46.7±17.8 vs. 57.1±16.8, P=0.003), a significantly lower level of
physical function (FIQ physical function: 4.2±2.4 vs. 3.3±2.4; P=0.05), a significantly
higher level of disability (FIQ total: 59.7±15.3 vs. 51.9±15.6; P=0.09), fatigue (FIQ
fatigue: 7.7±2.1 vs. 6.0±2.6; P=0.001), and pain‐related anxiety (PASS‐20 total:
39.2±21.8 vs. 32.1±15.9; P=0.047) than non‐FM patients. Before establishing the
diagnosis, statistically significant differences between the early diagnosed FM patients
and those with a delayed diagnosis were found for CIS‐20 total, PASS‐20 total and
Positive Effect (PANAS). The early and the normally diagnosed non‐FM patients varied
concerning FIQ fatigue and CIS‐20 total.
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Table 4.3

Baseline values (mean (SD)) for several health outcomes in 192 patients referred for
musculoskeletal complaints suggestive of fibromyalgia in whom a diagnosis was made within
3 weeks after referral (early diagnosis) or after a regular 3‐month waiting time (delayed
diagnosis). Results are stratified for patients with a diagnosis of fibromyalgia (FM) and
patients with another diagnosis (non‐FM)*
Patients with a diagnosis of FM
(n=159)

EQ‐5D (UK tariff) (‐0.59‐1)
EQ‐VAS (0‐100)
FIQ‐subscales (0‐10)
Physical function
Days feel good
Days missed work
Job ability
Pain
Fatigue
Unrefreshed sleep
Stiffness
Anxiety
Depression
Total
CIS‐20 total (20‐140)
PASS‐20 total (0‐100)
PCS total (0‐52)
PANAS (10‐50)
Positive
Negative
GSE (10‐40)

Patients with another diagnosis,
non‐FM
(n=33)
Early
Delayed
diagnosis
diagnosis (n=25)
(n=8)
0.62 (0.30)
0.50 (0.31)
62.4 (17.6)
55.6 (16.6)

Early
diagnosis
(n=89)
0.42 (0.31)
48.1 (17.8)

Delayed
diagnosis (n=70)

4.2 (2.3)
5.9 (2.4)
2.2 (3.2)
7.0 (2.4)
6.1 (2.0)
7.5 (2.2)
7.4 (2.3)
7.1 (1.9)
4.7 (2.8)
4.5 (2.9)
58.3 (14.3)
92.8 (22.9)
36.1 (19.4)
22.4 (12.1)

4.2 (2.5)
6.2 (2.4)
3.4 (4.1)
6.7 (2.9)
6.5 (1.8)
7.9 (2.0)
7.7 (2.4)
7.3 (2.4)
5.2 (2.9)
4.7 (3.0)
61.4 (16.6)
100.6 (22.5)†
43.0 (24.1)
23.9 (13.9)

1.9 (2.2)
5.7 (3.4)
1.8 (3.9)
4.6 (2.4)
5.4 (2.3)
4.3 (2.3)
6.4 (3.0)
5.7 (3.1)
3.8 (3.1)
3.0 (2.7)
44.5 (16.3)
71.1 (25.2)
23.0 (15.2)
20.4 (10.8)

3.7 (2.4)
5.9 (2.4)
1.0 (2.4)
6.4 (3.0)
5.9 (1.9)
6.5 (2.4)†
7.6 (2.1)
7.0 (2.2)
4.6 (2.9)
4.0 (2.8)
54.3 (14.9)
94.1 (22.9)†
34.5 (15.4)
19.0 (9.2)

27.5 (8.5)
24.6 (9.1)
27.2 (5.2)

24.7 (7.7)†
25.7 (8.8)
26.4 (4.8)

27.6 (5.2)
21.0 (9.8)
28.9 (6.0)

22.8 (6.7)
23.9 (7.7)
27.2 (3.1)

0.32 (0.34)
44.9 (17.7)

*Diagnosis of n=1 unknown; FIQ = Fibromyalgia Impact Questionnaire; CIS‐20 = Checklist Individual
Strength; PASS‐20 = shortened version of the Pain Anxiety Symptom Scale; PCS = Pain Catastrophizing Scale;
PANAS = Positive and Negative Affect Schedule; GSE = General Self‐Efficacy Scale; † P<0.05.

We formally tested whether the timing of diagnosis (early vs. delayed) had a different
impact on health outcomes in FM patients than in non‐FM patients, using interaction
analysis. The time of diagnosis (early vs. delayed) did not modify the relationships
between the diagnosis (FM vs. non‐FM) and several health outcomes (results not
shown), so that we ignored the original group‐allocation (early vs. regular) in the
subsequent analyses.
Figures 1‐5 summarize changes in health outcomes during 9 months of follow‐up
between FM‐ and non‐FM patients. With respect to HRQoL, patients with a diagnosis
of FM did not change at all over time, while patients in whom another diagnosis was
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made showed improvement during the 9 months of follow‐up (P≤0.0001). The same
effect was seen with respect to almost all separate items of the FIQ, as well as to the
FIQ total score (P‐values ≤0.005). Fatigue, pain‐related anxiety and pain
catastrophizing all showed similar effects.
Patients with a diagnosis of FM incurred slightly more health care costs than non‐FM
patients (€1498 vs. €1315), but this difference was not statistically significant
(difference €‐183, 95% UI €‐613 to €255). Costs concerning absenteeism from work
were somewhat higher in the non‐FM patients (€3031 vs. €3732; difference €701,
95% UI €‐2474 to €5226). An early diagnosis generated lower costs both from health
care and societal perspective, especially for non‐FM patients (total societal costs FM
patients: early vs. delayed diagnosis, €4190 vs. €5014; difference €824, 95% UI €‐1579
to €3402); total societal costs non‐FM patients: early vs. delayed diagnosis, €700 vs.
€6425; difference €5725, 95% UI €1985 to €10.988).
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Estimated marginal means for EQ‐5D UK tariff (Fig 4.1a), EQ‐5D VAS (Fig 4.1b), FIQ ‘physical
function’ (Fig 4.1c) and FIQ ‘days feeling good’ (Fig 4.1d) stratified for patients with a
diagnosis of fibromyalgia (FM) and patients with another diagnosis (non‐FM).
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Estimated marginal means for FIQ ‘days missed work’ (Fig 4.2a), FIQ ‘job ability’ (Fig 4.2b), FIQ
‘pain’ (Fig 4.2c) and FIQ ‘fatigue’ (Fig 4.2d) stratified for patients with a diagnosis of
fibromyalgia (FM) and patients with another diagnosis (non‐FM).
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fibromyalgia (FM) and patients with another diagnosis (non‐FM).
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(Fig 4.5c) stratified for patients with a diagnosis of fibromyalgia (FM) and patients with
another diagnosis (non‐FM).
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Discussion
The main conclusion of this post‐hoc analysis of an RCT with patients referred to the
outpatient clinic of the department of rheumatology with symptoms suggestive of FM
(e.g. widespread pain) is that patients in whom such a diagnosis of FM was confirmed
reported far worse scores for almost all measured health outcomes in comparison
with patients diagnosed with any other condition. An important finding is that these
differences were already existent at baseline, before the actual diagnosis was made
and communicated to the patient. Another important finding is that patients with a
‘confirmed’ and ‘communicated’ diagnosis of FM fared a stable ‐but far worse‐ course
than patients in whom another diagnosis was made and communicated (or in whom a
diagnosis of FM was rejected). In fact, health outcomes tended to improve in this
latter group in the entire broad array of measured outcomes. A timing of diagnosis
did not have any impact on health outcomes, neither at baseline nor after follow‐up.
An early diagnosis, however, saved costs, especially in patients with a non‐FM
diagnosis.
The primary goal of this post‐hoc analysis was to find support for one of the two
3
prevailing schools regarding the importance of the recognition of FM as an entity and
of a timely diagnosis: one school disregards FM as an entity for reasons of
‘stigmatisation’ and justification for inappropriate illness behaviour4,5; the other
school emphasizes a clear vignette and a timely diagnosis as a means to prevent
anxiety and uncertainty about the future, and thus as a means to save direct and
indirect health care costs6.
The results of our post hoc analysis do not give resolution with respect to any of both
schools. In fact, our results do not support any of both.
It is unlikely that the unfavourable course of the patients with a diagnosis of FM is due
to ‘stigmatisation’ since these patients were reporting bad outcomes in all aspects of
health already before the confirmation of the diagnosis. The positive changes in
health seen in the non‐FM patients over time indicate that the assessment tools that
were used are sufficiently sensitive to change to pick up improvements in health over
a 9‐month time course, which indirectly suggests that FM is indeed a ‘bad fate’.
It is also unlikely that a clear and timely label of FM prevents anxiety, uncertainty, and
inappropriate illness behaviour. This study showed that patients diagnosed with FM
were remarkably stable over time, not only with respect to signs and symptoms of
fibromyalgia such as pain, stiffness and fatigue, but also with respect to pain‐related
anxiety (PASS‐20), pain catastrophizing (PCS) and HRQoL (EQ‐5D). The timing of the
diagnosis did not have any impact on these. We have previously reported from this
trial that patients that were diagnosed early had a higher level of satisfaction and
incurred lower medical costs. The higher patient satisfaction, though, was likely due to
perceived differences in the content of the diagnostic procedure (SRN versus a formal
medical specialist consultation) rather than to ‘timing’. Lower medical costs in the
early diagnosis group appeared to be due to significantly greater expenditures for the
more frequently occurring alternative diagnoses in the delayed diagnosis group. In
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other words: the rheumatologists were in doubt about a diagnosis of FM more
frequently than the nurses, and did significantly more diagnostic tests in patients in
whom they suspected another diagnosis than FM.
An important question in this context is why patients diagnosed with FM have such
bad health outcomes, while the pathophysiological substrate for that suffering is so ill
defined.
Beyond any doubt, the patients assessed in this study suffer a lot, which has an
important impact on their quality of life and costs for society21. From that perspective,
it is irrelevant whether a patient is diagnosed with FM or with some other diagnosis,
as long as the health care provider realises that the patient has a serious and
important problem that interferes with quality of life. Health care interventions in
such patients should aim at exploring complaints, difficulties and limitations in the
individual patient, rather than at making a diagnosis. More importantly, they should
not loose interest or cast doubt on the ‘reality’ of the diagnosis if that diagnosis is FM.
Another important observation is that the bad health status of patients diagnosed
with FM extends to all kinds of health outcomes: high scores were found for pain,
stiffness and fatigue, but also for anxiety and to some extent for depression. Apart
from that, these patients report consistently they suffer from more co‐morbidities,
and they consistently grade the severity of their condition as higher than patients with
other ‘non‐FM conditions’. These findings are confirmed in the literature, as FM
patients rate their quality of life extremely low compared with other groups of
22‐24
. The FM patients in
patients, like rheumatoid arthritis (RA), and osteoarthritis (OA)
our study have higher scores for ‘pain catastrophizing’ and experience more negative
affects than patients with other diagnoses. The scores for the PCS as well as the PASS‐
20 are comparable to the scores found in FM patients by Roelofs et al.25 and in
contrast to higher scores found other studies in FM patients26,27 as well as in other
diagnosis like chronic whiplash28 and diabetic neuropathy29.
Two theories as to why patients with a disorder, which ‐if recognised as ‘real’ at all‐ do
so badly in terms of health, should briefly be discussed here:
The first theory, which has a ‘medical’ basis, starts with the assumption that FM is a
condition of still unexplained widespread musculoskeletal pain with such an impact on
a patient’s life that it leads to function loss, anxiety and depression. It is this chain of
symptoms that is implicitly recognised by the diagnosing health care provider as being
specific for FM, and since it takes some time to fully develop, the label of FM is
reserved for the ‘bad cases’. This may explain why patients with a diagnosis of FM
report such bad health outcomes over the entire spectrum.
The second theory assumes that FM is a behavioural rather than a ‘medical’ disorder.
In this theory, in which fear and anxiety play a dominant role, potentially
superimposed on a state of ‘hypersensitivity’, that has been reported consistently in
many patients with FM, innocuous and objectively mild pain stimuli that are
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interpreted by the patient as dangerous and harmful elicit feelings of anxiety and fear,
and ultimately depression30,31. Also according to this theory, patients report very bad
health outcomes over a broad spectrum of health, but scores are importantly
coloured here by the perception of the patient, and reflect an aggravated situation,
that in the absence of valid objective measures can never be validated. An important
argument pointing to the validity of this theory is that we and others have found high
scores for ‘pain‐catastrophizing’ (ruminating, magnification, helplessness) and for
experiencing ‘negative affects’27,32. Indeed, FM patients tended to ‘magnify’ the
severity of their condition at baseline, and reported significantly more co‐morbidities
(that were not checked).
It should be noted that this post‐hoc analysis suffers from many methodological
shortcomings that limit its interpretability.
First, the comparison of health outcomes between ‘FM‐patients’ and ‘non‐FM‐
patients’ is fallible because these subgroups have been created artificially, after
randomization. Differences in health states, for example, can be due to true
differences, but also to selection by diagnosing health care providers that limit the
diagnosis of FM to the worst patients (channelling).
Second, many of the reported health outcomes are measured by a ‘FM‐specific’
questionnaire, such as the FIQ and its subscales. However, several studies comparing
FM patients to patients with other conditions like RA, SLE, migraine and major
depressive disorder have found that FM patients have higher FIQ scores than the non‐
13,33‐35
.
FM patients
Third, patients in this analysis reflect patients entered in a clinical trial that probably
do not resemble patients in common clinical practice.
Fourth, the number of patients in the ‘non‐FM subgroup’ was relatively small and very
heterogeneous, so that the improvements seen in health status in this artificial
subgroup cannot be assigned to specific diagnoses. Further, these changes may lack
robustness.
Fifth, the relationship between a diagnosis of FM and bad health outcomes invites to
semi‐causal speculation (which we have also done here), but the design of this study
does not allow any conclusion about a causal relationship at all. This study can and
should only serve to describe associations between a diagnosis of FM and health
outcomes.
In summary, this post‐hoc analysis of an RCT in patients with a suspicion of FM, in
which an approach with an early diagnostic visit was compared with a regular, and
thus delayed, diagnostic trajectory, revealed that patients who got a label of FM had
far worse health outcomes at baseline and after 9 months of follow‐up than patients
in whom another diagnosis was made. Patients with a diagnosis of FM, in contrast to
others, do not seem to improve their health status over time, which points to the
persistence of this ill‐defined condition. Timing of the diagnosis (early vs. delayed)
appeared to be of trivial importance.
Regardless of the validity of the concept of FM and its presumed causes, these results
point towards the impact that FM may have on the quality of life for individual
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patients, and ‐in light of its prevalence‐ on the economic consequences for society: it
is to be expected that patients that report such huge health problems over such a
broad health spectrum may be at serious risk of incurring huge medical costs and
loosing their jobs. It is a challenge for the medical and rheumatological community to
appropriately cope with ill‐defined conditions such as FM, in order to improve the
individual’s quality of life and to limit direct and indirect costs for society.
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Abstract
Objective
To gather information from 5 disciplines on their usual management methods of fibromyalgia
(FM) in order to assess whether treatment regimens have changed in the Netherlands during a
period of 6 years. In addition, insight was gained into the therapeutic motives of the
professionals.
Methods
A questionnaire was sent to a sample of 150 persons per discipline: general practitioners (GPs),
rheumatologists (RMTs), rehabilitation specialists (RSs), physiotherapists (PTs), and
psychologists.
Results
The overall response rate was 40.4%. The referral behaviour changed (significantly), especially
between GPs and RMTs. An increased choice for aerobic exercise (RSs: P=0.023) and
multidisciplinary therapy (RMT: P=0.046) was found. RMTs and RSs showed decreased
medication prescribing (RMT: P=0.024). Preferences of treatment for FM differ per discipline.
The choice is principally made on the basis of subjective, profession group‐bound factors.
Particularly for GPs, dynamic patient factors are an important motive in the management of
FM.
Conclusions
Despite the fact that most changes found are in conformity with the literature, the absolute
application percentages of recommended therapies are still very low. The differences in
practice between the several disciplines seem explicable on the basis of the factors that have a
prominent role in the choice of a therapy for FM. This study underlines the need for further
research into methods and processes of the management of FM, and their clinical effectiveness.
An effective way of dissemination, especially of guidelines, is essential.
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Introduction
In medical science, no syndrome exists with more discussion and controversy than
fibromyalgia (FM). It takes a large claim on health services. FM occurs in 5%‐6% of
adult patients presenting at general medical and family practice clinics and in
10%‐20% of adult patients presenting to rheumatologists (RMTs)1‐3. In a review of
referral patterns to a community‐based rheumatology clinic, FM was responsible for
more than 15% of new referrals4. Although hard, consistent data about the medical
cost are lacking, it is clear that the costs for the community are high and that this
syndrome is socially relevant5. Although FM is a controversial disorder, FM patients do
have pain and are entitled to good care.
A survey conducted in 1998 among five different disciplines involved in the treatment
of FM showed that a wide variety of therapies are used to manage pain and other
symptoms in FM patients in the Netherlands6. However relatively few treatments had
been rigorously tested6,7. Since the 1998 survey, several systematic reviews have been
published, which concluded that the most empirical support exists for non‐
pharmacological approaches in FM, primarily, graded physical aerobic exercise8‐11.
Concerning pharmacotherapeutic agents, the available evidence supports the use of
tricyclic antidepressants and/or selective serotonin re‐uptake inhibitors12‐14.
Furthermore, studies that used a combination approach showed greater
improvements than those comparing a single intervention. It would seem therefore,
that FM is better managed by a multimodal approach, incorporating aerobic exercise,
education and, if necessary, pharmacologic therapies, to address physical, functional
and psychological aspects of FM15,16.
To investigate whether the management of FM has changed in the last 6 years as a
result of insights from recently published systematic reviews, the inventory of 1998
was repeated6,8‐11. Information was gathered from the same five disciplines in the
Netherlands on their usual methods of common treatment and management of
patients with FM. In addition, insight was gained into the motives of the professionals
to answer the questions: to what degree did the common treatment and
management of FM change and, if so, for what reasons?
In addition to information on the perceived influence of several factors on the
common treatment and management of FM in the Netherlands between 1998 and
2005, this study might also be seen as an illustration on how to conduct such a survey
in another country.

Methods
The data were collected by means of an anonymous, postal, self‐administered
questionnaire containing closed questions on all possible applied treatments for FM.
The questionnaire was sent to a representative sample of 150 persons from the
following disciplines: general practitioners (GPs), rheumatologists (RMTs),
rehabilitation specialists, physiotherapists (PTs), and psychologists. The samples were
selected from the Dutch Medical Directory17 or from their respective professional
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associations. For the disciplines in which less than 150 practitioners were working, all
professionals were included. A reminder was sent after two weeks.
The questionnaire of 1998, which was based upon a review of the literature on FM
and on discussions with practitioners from the several disciplines, was updated6. The
frequency of referrals to other professionals and treatment application were both
measured on a 5‐point Likert scale: never, sometimes, regularly, often, always.
In 2005, an extra question was added to find out which factors possibly influence the
professional management of FM. The factors were taken from a report of the Dutch
Council for Public Health and Health Care, which describes the influences of changes
on the practice of professionals from four perspectives: the consumer/patient, the
18
community/government, the institutions/organizations, and the professions . In this
paper, only the perspectives of the patient/consumer and the professions are
reported, because the other two are only valid in the Netherlands.

Data analysis
Frequency counts were calculated per discipline and for each possible answer
category. To quantify these, percentages were calculated and reported in categories,
namely <1%, 1%‐25%, 26%‐74%, 75%‐99%, >99%. In this paper, only the categories
‘regularly’, ‘often’ and ‘always’ are reported, as we are interested in common
management. The categories ‘often’ and ‘always’ have been combined.
The difference scores of 2005 versus 1998 were computed and the non‐parametric
Kruskal‐Wallis test was used to check whether the differences were statistically
significant. Because of absence of correlation between the variables, correction for
multiple testing was not applied. Statistical significance was set at P≤0.05. For the
analysis of the data, SPSS version 11.5 was used (SPSS Inc., Chicago, IL, USA).

Results
The overall response rate was 42% in 1998 and 40% in 2005 (Table 5.1). In both years,
PSY had the lowest response. The discipline with the highest response was RS (57%) in
1998 and RMT (59%) in 2005.
Table 5.1

Initial samples and respondents*
1998

Discipline
General practitioner
Rheumatologist
Physiotherapist
Psychologist
Rehabilitation specialist
Total

Initial sample
n
150 (MD)
114 (MD)
150 (PA)
150 (PA)
151 (MD)
715

* MD = Medical Directory; PA = professional association

2005
Response
n (%)
59 (39)
63 (55)
71 (47)
41 (27)
86 (57)
320 (42)

Initial sample
n
150 (MD)
150 (PA)
150 (MD)
150 (PA)
150 (PA)
750

Response
n (%)
52 (35)
89 (59)
54 (36)
39 (26)
69 (46)
303 (40)
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Table 5.2 indicates how often the several disciplines refer to each other. An overall
increase of the referral behaviour is observed, although the referrals of GPs and
rehabilitation specialists to PTs had slightly decreased since 1998. GPs are making
significantly more referrals to RMTs (P=0.002). On the other hand, RMTs nearly always
refer FM patients back to GPs (89.5%).
Table 5.2

Referrals by the several disciplines in 2005 and compared with 1998 (in %)*

Refer to
General
Rheumatologist Rehabilitation
Physiotherapist
Psychologist
practitioner
specialist
Referrer
regularl often‐ regularly often‐ regularly often‐ regularly often‐ regularly often‐
y
always
always
always
always
always
General


46.9
28.5
38.8
4.1
38.8
22.4
20.4
12.2
practitioner
(+20.6)† (+14.5)† (+26.5) (‐1.2)
(‐1.6)
(‐0.5) (+11.6) (+10.4)
Rheumatologist 4.7
89.5


25.6
7.0
20.9
16.3
9.5
6.0
(‐3.4) (+4.0)
(+15.9) (‐2.7) (‐11.4) (+5.0) (+3.0) (+2.8)
Rehabilitation
31.5
33.4
14.0
5.3


30.4
7.1
17.9
16.1
specialist
(‐0.4) (+11.1) (+2.9)
(‐1.7)
(+5.4)
(‐5.4)
(‐7.1)
(+0.8)
Physiotherapist










Psychologist





















* Values in parentheses represent difference with 1998; † significant difference (P≤0.01).

In Table 5.3, the treatments used prominently in 2005 and the differences (delta
scores) between 2005 and 1998 are shown. Giving information and giving emotional
support are the main activities of the several disciplines, but the preferences seem to
differ per discipline. The second choice of GPs are analgesics, while it is aerobic
exercise for RMTs and rehabilitation specialists. If a GP chooses exercise therapy, he
or she refers to the PT rather than to aerobics exercise. Unlike to other doctors,
rehabilitation specialists choose sooner antidepressants first before analgesics when
prescribing medication.
A multidisciplinary therapy is the last choice of GPs, whereas rehabilitation specialists
prefer this to psychologists and to medication. Prescribing of medication by GPs
increased (both for analgesics and antidepressants), while prescribing of medication
by rehabilitation specialists and especially by RMTs (P=0.024) decreased. All doctors
recommended much more aerobic exercise, but rehabilitation specialists prescribed
aerobic exercise significantly more often (P=0.023). The choice for a multidisciplinary
therapy had substantial increased the last 6 years, particularly for RMTs (P=0.046) and
rehabilitation specialists.
From Table 5.4, it can be seen that the practitioners are led more by the ‘professional
group’ than by the ‘patient/consumer’ in the choice of a treatment for FM.
Concerning the professional group, it is notable that subjective factors, for instance,
own experiences, seem to be more important for RMTs and rehabilitation specialists
than for GPs. The GP is mostly guided by objective factors, such as publications and
research results, but not to the same extent as the other two medical disciplines.
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Regarding the patient/consumer as influencing factor, dynamic aspects, for instance,
the expectations of the patient, are much more significant than static characteristics,
such as the social class of the patient. Especially for GPs, dynamic factors are very
important motives for their treatment choices.
Table 5.3

The application of common treatments by the several disciplines in 2005 and compared with
1998 (in %)*

Discipline
General
practitioner
Treatment
regularly
often‐
always
Analgesics
34.0
38.3
(‐6.4)
(+8.4)
Antidepressants
38.3
6.4
(+6.7)
(+0.3)
Information/education/
24.5
65.3
advice
(+3.4)
(+2.2)
Emotional support/
20.4
55.1
coaching
(‐11.2)
(+6.0)
Psychologist
20.4
12.2
(+11.6)
(+10.4)
Aerobics exercise/fitness
30.6
20.4
(+4.3)
(+6.4)
Physiotherapist
38.8
22.4
(‐1.6)
(‐0.5)
Multidisciplinary therapy
20.4
0.0
(+13.4)
(0.0)

Rheumatologist
regularly
32.9
(‐9.7)†
24.4
(‐1.8)
3.5
(+0.3)
20.9
(+3.2)
9.5
(+3.0)
28.2
(+4.0)
20.9
(‐11.4)
9.5
(+9.5)†

often‐
always
21.1
(‐10.1)†
17.4
(‐7.2)
95.4
(+0.2)
51.1
(‐8.6)
6.0
(+2.8)
49.4
(+10.7)
16.3
(+5.0)
8.3
(+3.5)†

Rehabilitation
specialist
regularly
often‐
always
1.9
5.6
(‐8.8)
(+3.8)
12.3
12.3
(‐10.9)
(‐7.3)
8.8
87.7
(‐5.1)
(+8.6)
35.1
56.2
(+1.8)
(+4.8)
17.9
16.1
(‐7.1)
(‐0.6)
35.1
47.4
(‐5.2)†
(+18.2)†
30.4
7.1
(+5.4)
(‐5.4)
36.8
26.4
(+32.6)
(+23.6)

* Values in parentheses represent difference with 1998; † significant difference (P≤0.05).
Table 5.4

Factors that influence the choice of a treatment for fibromyalgia by practitioners (in %)*

Patient/consumer as influencing factor
Static
Religious persuasions of the patient
Social class of the patient
Family situation of the patient
Dynamic
Suggestion of a treatment by the patient
Expectation/preferences of the patient
Critical attitude of the patient
Professional group as influencing factor
Objective
(New) publications and research results (evidence‐
based medicine)
Protocols developed by professional group
Refresher course
Subjective
Own experiences
Experiences of colleagues

GP

RMT

RS

25.5
59.6
76.6

8.4
51.8
74.7

8.9
43.6
74.5

91.3
91.5
87.2

79.3
75.9
66.3

76.8
94.5
70.9

80.9

92.7

94.6

89.1
95.7

87.7
97.5

96.4
92.9

93.6
78.7

96.3
93.9

100.0
96.4

* GP = general practitioner; RMT = rheumatologist; RS = rehabilitation specialist.
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Discussion
This study provides an overview of the current management of FM among several
Dutch disciplines. Until 2005 there had been no unequivocal approach in the
treatment of FM in the Netherlands. The international recommended therapies are
not commonly applied and there is a variety of differences between the care
providers. Furthermore, FM patients are often referred by and to the several
disciplines involved in the management of this syndrome. The choice of a treatment
for FM is principally made on the basis of subjective, professional group‐bound factors
such as own experiences. It is therefore remarkable that dynamic patient factors such
as expectations or preferences are also an important motive in the management of
FM, particularly among GPs.
How do we judge the current situation? Since the survey of 1998, several systematic
reviews have been published, and therefore more distinctiveness in the management
6,8‐11
. Nevertheless, none of the
of FM conforming to the literature is expected
treatments stands out. Moreover, we found an increase in the referral behaviour of
doctors, especially between each other. The recommended treatments could all be
initiated or managed within primary care. The high referral profile indicates that other
motives are prevailing. One could speculate whether this is due to (a) the GP’s lack of
awareness of the recommended treatments; (b) the fact that GPs are mostly
influenced by patient expectations or (c) the fact that the most preferred therapy
(combined, multidisciplinary) is not available to GPs.
Arguments for speculation (a) are, for instance, the preference of GPs for PT to
aerobics exercise and the fact that GPs prescribe much more analgesics than
antidepressants, while in the literature the available evidence supports aerobic
8‐14
exercise and the use of antidepressants . The GP’s lack of awareness can possibly be
caused by the fact that he or she has not systematically studied the literature or that
he of she does not comply with the recommendations in the literature, as can be seen
in the diagnosis of FM19. Speculation (b) is borne out of the data as presented in Table
5.4. For the GP, the expectations and preferences of the patient are much more
important than evidence‐based medicine. Speculation (c) is nothing less than a fact in
the Netherlands, because in some regions multidisciplinary programmes do not exist
or the GP is not acquainted with this form of therapy, or this therapy is not accessible
in primary care.
Among the limitations of the present study are the suboptimal response rates of both
surveys. It is remarkable that the response rate in 2005 was even slightly lower than in
1998, despite the mailing of a reminder. Possible causes include increased pressure
from work and the enormous amount of mailings that several health care
professionals have to deal with. Nevertheless, the samples were randomly selected,
coming from all parts of the Netherlands, and the mean response rate was above the
borderline of 25%. Therefore, we state that the results of this survey give a robust
indication of the current management of FM in the Netherlands and the reasons for
this.
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On the basis of this survey, it can be concluded that the management of FM in the
Netherlands between 1998 and 2005 has remained unchanged. The societal problem
is not reduced, but rather made more serious by the moving of patients back and
forth between doctors. Despite the published systematic reviews in the last
6 years8‐11, only a few items in the therapeutic approach have been changed, some in
conformity with the literature, others not. We found a significant increase in the
application of some of the international recommended treatments, however the
absolute percentages are still very low. The increase is a trend which hopefully will
persist. The differences in practice between the several disciplines seem explicable on
the basis of the factors that have a prominent role in the choice of a therapy for FM.
These findings underline the need for further research into the methods and
processes of the management of FM by the several disciplines. Building on the
existing evidence is essential. Furthermore, our results emphasize that research
outcomes require an effective way of dissemination and implementation. The high
prevalence and high medical cost of FM justify the development of guidelines. Finally,
this study may provide the basis for a more detailed examination of the rational for
clinical decision making in this area of practice.
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Abstract
Objective
To examine the feasibility and long‐term results of a 12‐week multidisciplinary part‐time day‐
care intervention with 5 aftercare meetings in fibromyalgia (FM) patients.
Methods
One hundred and five patients diagnosed with FM started with a multidisciplinary intervention
and were assessed for feasibility, functional status (Fibromyalgia Impact Questionnaire (FIQ))
and health related quality of life (EuroQol‐5D (EQ‐5D)) until 9 months after completion. The
programme consisted of sociotherapy, physiotherapy, psychotherapy and creative arts therapy.
Results
Drop‐out rate was 4.8%. The attendance rate of 100 patients who completed the 12‐week
programme and 5 aftercare meetings was high (97.4%), just like patient and therapist
satisfaction (8.2 on a 10 points scale). After the 12‐week programme, statistically significant
improvement was seen in both FIQ and EQ‐5D. This improvement maintained after 9 months of
follow‐up. On average, moderate improvements were observed.
Conclusions
Our 12‐week multidisciplinary part‐time day‐care intervention with 5 aftercare meetings for FM
patients is feasible and it is indicated that it can lead to sustained improvement in functional
status and health related quality of life.
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Introduction
Fibromyalgia (FM) is a common chronic pain condition, characterized by generalized
pain, stiffness, fatigue, disturbed sleep, psychological distress and impaired cognitive
function1,2. The cause of and pathologic mechanisms underlying FM are unknown, but
FM may lead to disability and a reduced quality of life3.
Increasingly, FM is considered as a combination of physical, psychological and social
disabilities, the biopsychosocial model4,5. In this model, physical treatment is
combined with psychological, behavioural and/or educational interventions6. The
studies that have systematically compared monotherapies with treatment
combinations that include both physical and psychosocial components, have fairly
consistently shown that for chronic pain combined treatments result in better
outcomes than single therapies7. Rossy et al. concluded in their meta‐analysis that the
optimal intervention for FM would include exercise and cognitive‐behavioural therapy
(CBT)8. A number of studies have investigated the effect of multimodal or
multidisciplinary therapy for FM, but the systematic reviews performed in this area
concluded that the evidence is scarce because of few studies, the low quality of the
studies, and the varying elements of the therapy9‐11. Besides, the drop‐out rates in the
studies are generally high12‐17, suggesting that the treatment was not individualised.
Another concern is that the majority of the studies did not include long‐term follow‐
up assessments and if they did, that positive outcomes largely disappear in the long‐
term11.
Notwithstanding these weaknesses in evidence, multidisciplinary interventions are
increasingly applied in the care for patients with FM, even though the costs of the
programmes are substantial. So, methodologically rigorous studies focused on the
needs of the patients and the maintenance of the treatment effects in the longer term
are needed.
We developed a multidisciplinary intervention which is, especially through the
aftercare meetings, aiming at internalisation of the learned skills and maintenance of
the expected treatment effects. The programme tries to link up with the individual
needs of the patients. Before the effectiveness and cost‐effectiveness of this
multidisciplinary intervention with aftercare meetings could be examined in a
randomized controlled trial (RCT), the present study was performed to get an
impression about the feasibility of the multidisciplinary intervention in terms of
attendance and drop‐out rates, as well as about the level of efficacy and sustainability
that could be expected.

Methods
Data Collection
Subjects were patients with a diagnosis of FM from the Maastricht University Hospital
and recruited between January 2002 and June 2003. After diagnosis, the

Chapter 6

88

rheumatologist referred them to a specialized rheumatology nurse. The nurse
informed the patients about the multidisciplinary programme and asked for
motivation to participate and change. Patients had to be between 18 and 65 years of
age. Exclusion criteria were illiteracy, pregnancy, involvement in any litigation
concerning disability income, specific medical disorders and diseases making
immediate medical treatment necessary or preventing subjects performing physical
exercise, and severe psychopathology that would make the patient unable to
participate in a group format.
Subjects were assessed 9 times: at the start of the programme, 1 and 2 months after
the start, immediately upon completion of the 12‐week programme, and 1, 2, 3, 5 and
9 months after completion.

Intervention
The patients followed a 12‐week multidisciplinary intervention, which took place in a
part‐time day‐care setting, so that patients could continue their daily activities such as
working, studying or caring for their children. The programme included 3 mornings a
week, 2 sessions of 1½ hour per morning and took place in groups of 8‐9 patients.
During 9 months of follow‐up, the participants took part in 5 aftercare meetings which
took place in decreasing frequency: the first one was scheduled 4 weeks after the
12‐programme, the following ones 6, 8, 10 and 12 weeks later.
To anticipate the seeking of extra support in the traditional medical care and to link
up with the personal needs, individual treatment options were included in the
programme (an individual course of maximal 7 hours with one of the different
therapists). No physician was involved in the programme to prevent the
medicalization of FM.
During the 12 weeks, a multidisciplinary team offered a programme of sociotherapy,
physiotherapy, psychotherapy, and creative arts therapy. Sociotherapy (twice a week)
18‐20
), formulating and
was aiming at education (based on transactional analysis
evaluating learning goals, training social skills and making contact with fellow‐
patients. Physiotherapy (twice a week) was focussed on improving physical condition
(based on graded activity and time‐contingent in stead of pain‐contingent) by fitness
exercises and at learning to enjoy exercise. Besides, different forms of relaxation and
exercises focusing on alternative patterns of movement were practised in order to
improve awareness and reduce muscle tone during daily activities, and ergonomical
advises were given. During the psychotherapy sessions (once a week), general
information was presented about FM and the influence of stress on the development
21
and maintenance of the complaints. In these sessions, methods of core qualities ,
rational emotive therapy22‐25, and transactional analysis18‐20 were used. Creative arts
therapy (once a week) was used to support the consciousness‐raising process.
The intervention was aiming at teaching patients skills necessary to deal with pain and
disability, and building confidence so that they could successfully use these skills in
their daily lives. The trained skills include social and coping skills, problem solving
strategies, behavioural goal setting, adjustment of activities of daily living, keeping a
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balance between activity and rest. In the programme, self management was explicitly
promoted. Patients were encouraged to bear responsibility for their lives and not to
victimize themselves. During the treatment, patients were confronted with their pain
experience, and were focused on their own (problematic) situations. Because of that,
they may become more aware of personal difficulties and complaints for which they
required counselling. The strength and uniqueness of our intervention is the
integration of the general principles in the 4 therapy methods and the unremitting
inter‐relationship between these therapy methods.
It is also unique that during the entire programme, it was tried to make links with
home‐ and job situations in an attempt to stimulate behavioural changes. The
5 aftercare meetings which were aiming at internalizing learned skills were introduced
as a relapse prevention,. Furthermore, efforts were made to encourage patients to
continue to exercise together, e.g. to visit a fitness centre at the end of the
programme. Besides efforts aiming at internalisation, explicit attention was paid to
motivate the participants to attend the programme.

Outcome measures
Feasibility. Feasibility was assessed using the following parameters: drop‐out rate (%),
attendance rate (%), patient and therapist satisfaction (report marks on a 10 points
scale).
Functional status. The Fibromyalgia Impact Questionnaire (FIQ), a 10‐item self‐
administered instrument, was used to assess the functional status26. The first item
focuses primarily on the patient’s ability to do large muscle tasks. The next 2 items
represents the number of days in the past week patients felt good and the number of
days they missed work. The last 7 items – ability to do work, pain, fatigue,
unrefreshed sleep, stiffness, anxiety, and depression – are all measured by a visual
analogue scale (VAS)26. All items of the FIQ were standardized on a scale ranging from
0 to 10 with 10 indicating greater impairment26. Besides this, a total FIQ score was
calculated by adding up the first en the last seven items (range 0‐80)27.
Health related quality of life (HRQoL). The EuroQol‐5D (EQ‐5D) is a self‐administered,
generic instrument that incorporates descriptions and valuations of health states28. It
consists of five items measuring mobility, self‐care, usual activities, pain/discomfort,
and anxiety/depression. Each dimension has three levels of severity, generating a
total of 243 theoretically possible health states. The different combinations of
responses to the five items are weighted to produce a single index. Following the
original work based on a UK‐population29, health states were converted to an EQ‐5D
index score with weights derived from time trade off (TTO) measurements based on a
representative sample of the general population from the Netherlands30. The possible
states are valued between ‐0.33 (worst possible state) and 1 (best possible state)30.
Another part of the EQ is a VAS, on which the patient rates his current health state
with endpoints of 100 (‘best imaginable health state’) at the top and 0 (‘worst
imaginable health state’) at the bottom28.
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Statistical analysis
Feasibility. Percentages and standard deviations were computed for attendance‐ and
drop‐out rates. Means and standard deviations were calculated regarding the patient
and therapist satisfaction.
Efficacy. A linear mixed effect model with a random intercept (to integrate the
variance due to baseline differences between patients) and a random slope (to
integrate the variance due to differences in response over time). was used to
investigate the longitudinal response of the multidisciplinary programme31. Linear
mixed models use all available longitudinal data while adjusting for within‐patient
correlation. So, patients with incomplete data could be included in this analysis. Since
a group effect was anticipated (the intervention took place in groups), we introduced
group as a separate level in the linear mixed effect model. Estimated marginal means
were calculated for t1 (baseline), t4 (immediately after completion) and for t9 (9
months after completion). Because of multiple testing for the estimated marginal
means, a significance level of P<0.01 was applied. In order to assess the magnitude of
change, effect sizes (ES) were calculated defined as the change score divided by the
baseline SD32. For the analysis of the data, SPSS version 11.5 was used (SPSS Inc.,
Chicago, IL)33.

Results
Of all 105 patients who had started with the intervention, 5 patients stopped on the
advice of the therapists: 1 patient could not function in a group, 2 patients
experienced problems in their individual life preventing them form further
participation, and 2 patients were diagnosed with psychiatric disorders. These
5 patients were not included in the subsequent analysis.
Most of the patients who completed the intervention were women, had a secondary
education and had a mean age of approximately 44 years old (Table 6.1). A large
proportion of the patients who started with the programme had a recent diagnosis of
FM: 50% started the programme within 6 months after diagnosis, 25% were
diagnosed between 6 and 12 months for the start, and only 25% of the patients were
diagnosed more than 12 months before the start of therapy. Fifty‐one percent of the
patients indicated to have a paid job.

Feasibility
The attendance rate was very high: 97.8% for the 12 weeks programme and 97,4% for
the 12‐week programme including the 5 aftercare meetings (Table 6.2). Patients and
therapists were generally satisfied with the intervention. They awarded high scores
for the entire programme, the group atmosphere, and the organisation of the
programme. More than 90% of the patients considered the programme meeting their
expectations and 98% of the patients would recommend the programme to someone
else (Table 6.2). No adverse effects were reported.
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Table 6.1

Patient characteristics (n=100)*

Characteristic
Sex
Female
Male
Age (years)
Mean ± SD
Range
Time between diagnosis and start programme (months)
Mean ± SD
Median
Range
Level of education
Low
Middle
High
Missing
Paid job
Yes
No
Missing

94 (94.0)
6 (6.0)
44.2 ± 9.1
19‐65
18.4 ± 28.3
6.5
1‐156
31 (31.0)
54 (54.0)
14 (14.0)
1 (1.0)
51 (51.0)
47 (47.0)
2 (2.0)

* Values are the numbers (percentage) unless otherwise indicated.
Table 6.2

Feasibility (n=100)*
Patients
(n=100)

Attendance
12 weeks programme
12 weeks programme + 5 post treatment care meetings
Satisfaction (on a VAS with 1 and 10 as extremes)
Entire programme, mean ± SD
Information before the start of the programme, mean ± SD
Information during the programme, mean ± SD
Accommodation, mean ± SD
Atmosphere group, mean ± SD
Organisation programme, mean ± SD
Meeting expectations
Recommend the programme to someone else

Therapist
(n=5)

97.8 %
97.4 %
8.2 ± 0.88
7.0 ± 1.13
7.8 ± 0.74
7.3 ± 1.37
8.4 ±1.17
8.3 ±1.01
90.5 %
98.0 %

8.2 ± 0.45
6.8 ± 0.45
7.8 ± 0.76
8.1 ± 0.55
8.2 ± 0.45
8.0 ± 0.71
100%
100%

* Values are the percentages unless otherwise indicated.

Efficacy
A significant longitudinal effect concerning t1‐t9 was found for all outcomes measures.
Table 6.3 shows the estimated marginal means (EMMs) for the different components
of the FIQ at baseline (t1), immediately after the completion of the 12‐week
programme (t4) and 9 months after completion (t9). At the end of the 12‐week
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programme (t4), the EMMs of all items of the FIQ, except the ‘number of missed days
at work’ and ‘stiffness’, had significantly improved. One year after start of the
programme, or 9 months after completion of the programme, the improvement
obtained at t4 had sustained or increased for almost all items. Across all FIQ items, the
average effect size was 0.46 at t4 and 0.51 at t9. Large effect sizes were found for
’number of days felt good’ and ’fatigue’ (0.79 at t9). The smallest effect sizes were
found for ’number of missed days at work’ and ’stiffness’ (0.19 at t9). With regard to
the EQ‐5D, both the index and the VAS showed a significant improvement at t4, that
not only sustained but further increased upon completion of the 12‐week programme.
The effect sizes for the EQ‐5D were moderate (0.49 for the index and 0.69 for the VAS
at t9).
Table 6.3

Estimated marginal means and effect sizes (ESs) for baseline, the end of the 12‐week
programme and 9 months after completion with baseline as reference category*
Baseline
Mean

FIQ
Physical function
Days feel good
Days missed work
Job ability
Pain
Fatigue
Unrefreshed sleep
Stiffness
Anxiety
Depression
Total
EQ‐5D
Index
VAS

SE

At the end of the 12‐week
programme
Mean
SE
ES

9 months after completion of
the 12‐week programme
Mean
SE
ES

4.8
7.0
4.0
7.1
6.9
7.9
7.4
6.7
5.2
4.4
50.7

0.2
0.3
0.5
0.3
0.2
0.2
0.2
0.2
0.3
0.3
1.3

4.3‡
5.5‡
4.7
6.0‡
6.2†
6.9‡
6.6‡
6.4
4.3†
3.6‡
43.5‡

0.2
0.3
0.5
0.3
0.2
0.2
0.2
0.2
0.3
0.3
1.5

0.32
0.66
0.20
0.44
0.39
0.62
0.39
0.24
0.33
0.30
0.66

4.2†
5.2‡
3.0
6.1†
6.3
6.9†
6.6†
6.5
4.1
3.5‡
43.1†

0.3
0.5
0.5
0.3
0.3
0.4
0.3
0.3
0.5
0.3
2.7

0.43
0.79
0.19
0.46
0.44
0.78
0.54
0.19
0.36
0.29
0.65

0.40
46.8

0.03
1.8

0.51‡
55.5‡

0.03
1.9

0.40
0.54

0.55‡
57.3‡

0.03
2.0

0.49
0.69

* FIQ = Fibromyalgia Impact Questionnaire; The items of the FIQ have been standardized and range from
0‐10. The range of FIQ total is 0‐80. Higher score values indicate worse health status; The range of the
EQ‐5D index score is ‐0.33‐1 and of the EQ‐VAS 0‐100. Higher score values indicate better health status;
† P≤0.01; ‡ P≤0.001.

Discussion
We concluded that our 12‐week multidisciplinary part‐time day‐care intervention with
aftercare meetings was feasible and that the programme seems to have a positive
effect on functional status and HRQoL. Further, there is an indication that the
improvement sustains after the completion of the 12‐week programme.
A low attrition rate and a high compliance suggest that the patients considered the
programme useful and are an indication that the programme meets their
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expectations, and is not too intensive. As such, attrition rate and compliance reflect
feasibility. The drop‐out rate during the programme was 4.8%, which is substantially
lower than the average drop‐out rate in studies with similar interventions and/or
patients. Busch et al. found in their systematic review about exercise and FM attrition
rates varying from 12.5% (range 9 to 16%) in flexibility groups, and 14.6% (SD 11.8%,
range 0 to 40%) and 14.8% (SD 9.6%, range 0 to 27%) in mixed exercise interventions
and multimodal interventions respectively to 27% (SD 18.9%, range 0 to 67%) in
aerobic exercise interventions33. A systematic review in chronic pain patients yielded a
drop‐out rate of 14% for cognitive behaviour therapy34. These reviews indicate that
multimodal interventions has a lower attrition rate than exercise only interventions
and that the attrition rate in our programme is about the lowest in FM. The patients
who had not completed the multidisciplinary programme, were all stopped on the
advice of the therapists. Participants who completed the multidisciplinary programme
attended 97.4% of the sessions which is nearly complete attendance. This attendance
rate outweighed comparable intervention programmes importantly35‐37. Our
compliance rate reflects a combination of the positive experiences people had at the
sessions, the perceived efficacy of the programme throughout the intervention
period, the benefit of the group dynamics, and commitment of the subjects to the
project and themselves. As a consequence, patient satisfaction was rated as high.
These findings together demonstrate the feasibility of the 12‐week multidisciplinary
part‐time day‐care intervention with 5 aftercare meetings for FM patients.
Although the design of this pilot study does not allow a formal evaluation of the
efficacy of this intervention, a few remarkable findings should be discussed. First,
improvement was measured on all domains of the FIQ and the EQ‐5D suggesting that
the effect of the multifaceted approach involves global health rather than specific
domains such as pain or fatigue. The generally moderate treatment effects that we
have found are comparable with treatment effects in pharmaceutical and non‐
8,38,39
. For the FIQ version (range 0‐80) we used, the
pharmaceutical trials for FM
average change in total score was reported to be approximately 19% (9 points) in FM
trials40. We have found a change of 15%. For the EQ‐5D, we found a clinically relevant
improvement of 38% for the index score and 23% for the VAS. In contrast with other
studies in FM patients, the majority of our patients were recently diagnosed. An early
intervention in FM patients seems important, because intervening early in the course
of a chronic pain condition may help prevent the vicious cycle of long‐term physical
and psychological suffering. Besides, maladaptive patterns of pain‐coping and illness
behaviours that might have ingrained after a long‐lasting period of FM could make it
11
more difficult to change behaviour . However, we could not demonstrate that an
early intervention had any influence on the response to our programme. Second, and
more important, the results of this pilot study strongly suggest that there is sustained
improvement over time after completion of the 12‐week treatment programme,
possibly also intensified by the aftercare meetings. As such, the results give an
indication that the patients indeed have learned to deal with their disability (coping)
and as a consequence experience a better HRQoL, which was an important goal of this
intervention. This sustained improvement (after completion of the 12‐week
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programme) encourages us in the idea that the observed advance is worth this
moderately intensive treatment.
In the literature, we found only one related study which evaluated the feasibility of an
inpatient aftercare week after a rehabilitation programme41. The scarcity of available
evidence makes it difficult to recommend about an optimal number of aftercare
meetings and about the optimal time interval. Expectedly, the intervals may become
longer over time once the learned principles have been better incorporated.
Of course, the lack of a prognostically comparable control group limits the
interpretation of efficacy importantly. Part of the measured effect is undoubtedly
attributable to aspecific effects (regression towards the mean). Although most
longitudinal studies with FM patients indicate an absence of spontaneous
42‐45
, aspecific
improvement in symptoms or remission in the natural course of FM
improvement that sustained for at least 9 months cannot entirely be excluded.
Theoretically, it is also possible that the group contact with ’fellow patients’ rather
than the specific content of the programme is responsible for the measured
improvement. We will further investigate this possibility in the context of a RCT, which
has been started based on the results of this feasibility study.
This RCT, which examines the effectiveness and cost‐effectiveness of the
multidisciplinary intervention with aftercare meetings, has an extra long follow‐up
period of 18 months. Primary outcome measures are social participation (including
work), medical consumption and HRQoL.
Although the RCT will provide definitive answers, this study showed that a 12‐week
multidisciplinary intervention with aftercare meetings for FM is feasible and can lead
to sustained improving of functional status and HRQoL.
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Abstract
Objective
To examine effectiveness of a multidisciplinary intervention with aftercare (MD), compared
with aerobic exercise (AE) and usual care (UC) in recently diagnosed patients with fibromyalgia
(FM).
Methods
In a Zelen‐like design, eligible patients from the outpatient rheumatology clinics of three
medical centres in the South of the Netherlands were consecutively recruited and pre‐
randomized to MD (n=108), AE (n=47) or UC (n=48). MD consisted of a 12‐week course of
sociotherapy, physiotherapy, psychotherapy and creative arts therapy (3 half days per week),
followed by 5 aftercare meetings in 9 months. AE was given twice a week in a 12‐week course.
UC varied but incorporated at least education and life style advice. Primary outcomes were
health related quality of life (HRQoL), participation and health care utilization. Secondary
outcome was the Fibromyalgia Impact Questionnaire (FIQ). Total follow‐up in the study was
21‐24 months.
Results
As willingness to participate in AE was limited, this group has been analyzed but interpretation
of the data is considered arguable. Within the MD group, a statistically significant improved
HRQoL, and a statistically significant reduction in number of hours sick leave, number of
contacts with general practitioners, and number of contacts with medical specialists were
found. Moreover, statistically significant improvements were found on the FIQ, which increased
after the intervention. However, no statistically significant between group differences were
found at the endpoint of the study.
Conclusion
MD seemed to yield positive effects, but firm conclusions with regard to effectiveness can not
be formulated due to small between group differences and limitations of the study.
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Introduction
Fibromyalgia (FM) is a chronic pain disorder with a worldwide prevalence of 0.5%‐5%,
preferentially affecting women in the working age1. The most prominent
manifestation of FM is widespread, persistent musculoskeletal pain. In addition, a
variety of other manifestations such as fatigue, concentration problems, depression,
anxiety and symptoms of irritable bowel syndrome may occur2, resulting in a loss of
well‐being, participation and functioning3,4. The economic burden of FM is
considerable as it is associated with high utilization of health care resources and loss
of working days5‐7.
Because of its multifaceted nature, FM is assumed to be managed best by multimodal
and/or multidisciplinary approaches8,9. A meta‐analysis of non‐pharmacological,
multimodal interventions showed limited effects10, contributing to the ongoing
discussion on the content, duration, intensity, adherence and long term effects of
these programmes10,11. Increasingly, experts consider that early intervention can
enhance treatment efficacy, as they expect this to prevent pain behaviour and
adaptation to dysfunctioning12. Health care utilization and participation in major life
areas are increasingly valued as important outcomes, in addition to classic outcome
measures that concentrate on key domains of FM like pain, fatigue and physical
functioning13.
An intensive, multidisciplinary intervention with aftercare for patients with recently
diagnosed FM was developed and tested in a pilot study among 100 patients with
nine months follow‐up. The approach was found feasible and the pilot study
suggested a sustained improvement in quality of life and functioning during the
treatment and aftercare period14. A larger, randomized controlled study with a follow‐
up time extending the duration of the intervention was considered pivotal in order to
examine the sustainability of effects and to understand non‐specific effects opposed
to specific effects which are attributable to the multidisciplinary intervention. In the
present study, the intensive multidisciplinary programme with aftercare is tested in a
randomized controlled trial (RCT) with health related quality of life (HRQoL),
participation and health care utilization as primary outcomes.

Patients and Methods
Study participants and design
The study was designed as a pragmatic RCT15, comparing the effectiveness of the
multidisciplinary intervention (MD) with aerobic exercise (AE) and usual care (UC). In
the period from January 2004 until August 2006, recently (<3 months) diagnosed FM
patients according to the ACR criteria2, literate and between 18 and 65 years old,
were consecutively recruited from the outpatient rheumatology clinics of three
medical centres in the South of the Netherlands (Maastricht University Medical Centre
(MUMC+), Atrium Medical Centre and Orbis Medical Centre). To avoid biased results
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by patients’ expectations, a pre‐randomized Zelen‐like study‐design16 was chosen.
Eligible patients were asked to participate in, as they were told, ’an observational
study on the natural course of FM’, and at the same time they were asked whether
they were willing to participate in future studies. After informed consent, they were
randomly assigned to the treatment arms. Randomisation was performed using
computer generated random numbers in opaque, sealed envelopes, following the
order of consent to participate in the observational study. Only those who were
randomized to MD or AE were invited to participate in the intervention without being
informed about the alternative treatment conditions. Patients in the UC group were
not informed about any intervention.
Because of the intensity of the MD programme, patients randomized to the MD group
were interviewed by the research assistant and excluded from participation in the
intervention in case of (1) pregnancy, (2) involvement in litigation concerning work
disability procedures, (3) use of other non‐pharmacological treatments such as
psychological or physical treatment, interfering with the intervention, (4) alcohol or
drugs abuse and (5) use of walking devices.
The study was approved by the Medical Ethical Committees of the three medical
centres and is registered under number ISRCTN32542621.

Interventions
The MD intervention was designed as a two phase group programme, aiming to
optimise daily functioning through coping with pain and disability.
The total programme took 1 year and was offered in an outpatient convalescence
setting, affiliated to the MUMC+. Phase I consisted of a 12‐week course, three half
days per week, with two therapy sessions of 1.5 hours duration per day. A trained and
experienced multidisciplinary team offered a programme of sociotherapy,
physiotherapy, psychotherapy and creative arts therapy, using group interaction as an
additional tool but also paying attention to the patient’s specific needs. Sociotherapy
was given twice a week at the start and at the end of the week. It included education
17,18
and connected the parts of the programme. It was based on transactional analysis
and aimed to increase social behaviour strategies and social support. Physiotherapy
was given twice a week. The programme was focused on graded activity, based on
time‐contingent instead of pain‐contingent training and aimed to improve physical
fitness and functioning, and at learning to enjoy exercise. It comprised aerobic
exercises, strength training of arms and legs, different forms of relaxation, and
exercises focusing on alternative patterns of movement in order to improve
awareness and reduce muscle tone during daily activities. The programme was
scheduled based on the individual patient’s results on the 6‐min walk test, the
3‐minute step test and on 3 minutes working with the shoulder press measured by the
physiotherapist (PT) at the start of the programme. If necessary, instruction and
support by an occupational therapist could take part of the physiotherapy.
Psychotherapy was given once a week and consisted of general information about
19
fibromyalgia and pain mechanisms. Methods of core qualities , rational emotive
20‐22
17,18
and transactional analysis
were used in the sessions. Creative arts
therapy
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therapy was given once a week and focussed on the opportunity to express feelings
by visual arts instead of verbal expressions. The first phase was built up around
4 themes, used in all therapies: (1) communication: discover suppressed feelings and
emotions; (2) take care of yourself: discover limitations and learn to draw the line;
(3) stress, strength, anger and conflict: discover qualities; (4) balance: a new start.
Phase II was an aftercare programme and consisted of 5 meetings, scheduled over a
period of nine months. The purpose of these meetings was to repeat the key
messages about coping in order to preserve the behavioural change achieved in
phase I. In addition to these meetings, a maximum of 7 individual therapy sessions
with one of the therapists could be scheduled if considered necessary by therapist and
patient. An MD group with 9‐10 patients started every six weeks. If too small number
of patients wanted to participate in the intervention, additional patients from the
outpatient clinic who did not participate in the study were added to fill the groups.
The AE intervention consisted of a 12‐week group course which was given twice a
week by a trained PT in a community gym, on the floor. Every session started with a
10‐minute warming‐up, comprising aerobic exercise and stretching, followed by an
aerobic part during 30 minutes. The low‐intensity aerobic part aimed to reach 55‐64 %
of the predicted maximum heart rate. Patients were instructed to check heart rate by
self‐control after the warming‐up and after the aerobic part a few times during the
course. They were asked to communicate this with the trainer to check if the intensity
of their aerobic training was sufficient. Then, resistance training was applied during 15
minutes to strengthen major muscle groups. During the course, the intensity of the
resistance training increased in weights, frequency and tempo. Finally, every session
23
was finished with a 5‐minute cool‐down . Participants received a Digital Video Disc
presenting exercises to do at home, and they were advised to perform these once a
week. These home exercises were not monitored. The AE group should also consist of
9‐10 persons and started when enough participants for the intervention were
available.
The UC arm received care as usual that comprised at least individualised education
about FM and lifestyle advice by a rheumatologist or a specialized rheumatology
nurse within one or two consultations, but could also include a diversity of other
treatments such as physiotherapy, or social support from the rheumatology nurse.

Outcome measures
Primary outcomes were health related quality of life, participation and health care
utilization. The secondary outcome was the impact of FM on daily functioning. All
outcome measures were self‐reported. At inflow in the study, all patients provided
data on demographic and disease characteristics. Total follow‐up of the study was
21‐24 months for the three groups. Follow‐up duration varied since patients started
the intervention at different time points. Follow‐up questionnaires were sent to all
patients immediately following the 12‐week programme and 18 months afterwards,
the endpoint of the study. Because the UC group did not receive a planned
intervention, the measurements of each respondent were randomly linked to
respondents in either the MD group or the AE group to achieve similar time points.
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Health related quality of life (HRQoL) was measured by the five dimensional EuroQol
(EQ‐5D)24,25. The EQ‐5D is a validated instrument to assess general health related
quality of life. This instrument consists of two components: a descriptive system that
expresses a societal value for health (range from ‐0.59 to 1.00, worst possible to best
possible health) and an overall impression of health, measured by a Visual Analogue
Scale (VAS, range from 0 to 100, worst possible to best possible health).
Participation comprised work productivity, unpaid tasks and chores (e.g. household),
leisure (e.g. sports, hobbies) and social activities. A self‐developed questionnaire
measured contractual hours paid work and hours sick leave retrospectively. Time
spent on unpaid tasks, chores, leisure‐ and social activities in the past two months was
measured by an adapted activity questionnaire26.
The use of FM related health care resources was measured retrospectively by a two‐
monthly cost questionnaire27. Questions considered number of contacts with general
practitioners (GPs), medical specialists (e.g. rheumatologists, orthopaedists), PTs and
other paramedical therapists (e.g. psychotherapists).
The impact of FM on daily functioning was assessed by the Fibromyalgia Impact
Questionnaire (FIQ)28,29, a 10‐item multidimensional instrument on function in the
past week. The 10 items are physical functioning, numbers of days feel good, number
of days missed work, interference of symptoms with ability to activities, pain, fatigue,
unrefreshed sleep, stiffness, anxiety and depression. Each item‐score was
standardised on a 0‐10 scale and a FIQ‐total score (0‐100) was calculated28.

Sample size calculation
Sample size calculation was based on results of the pilot study on health related
quality of life14, because no robust data on expected change in the other primary
outcomes were available in the literature. With a 0.15 units difference on the EQ‐5D,
standard deviation = 0.32, β = 0.20 and α = 0.05, and allowing for a drop‐out of 30%, a
total of 204 patients was needed. In this three‐arm pragmatic clinical trial with MD
expected to show most (durable) effect, an unbalanced design was chosen in the
following ratio: MD vs. AE vs. UC = 2 vs. 1 vs. 1, so that the majority of patients would
get MD as their treatment.

Statistical analyses
Data were analyzed using the intention‐to‐treat principle. Due to the limited
willingness to participate in the interventions after randomisation, per‐protocol
analyses were also performed. Patients dropping out from the intervention continued
their participation in the observational study so follow‐up data were obtained.
Missing questionnaires appeared in the group of patients who participated in the
interventions but also in the group of non‐participants and within the intervention
groups varied per measurement. Missing data were carefully investigated and found
to be random. A multilevel analysis (mixed effects model) was used to assess
30
longitudinal effectiveness . In this analysis, all available data are used and therefore,
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also patients with incomplete data could be included31. As differences in the outcome
variables occurred at inflow of the study, these values were added in the final models.
Effect sizes (ESs) (Cohen’s d) and their confidence intervals (CIs) were calculated for
between group differences at the endpoint of the study32,33. Cohen defined an ES of
≥0.2 as small, ≥0.5 as moderate and ≥0.8 as large 32. ES calculations were based on the
results of the mixed model analyses and were considered as statistically significant if
zero was not included in the CI33.
Data were analyzed using SPSS, version 18.0 (SPSS Inc., Chicago, IL).

Results
A study flowchart is presented in Figure 7.1. From 242 eligible patients, 203 consented
to participate in the observational study. They were randomized and allocated to the
MD group (n=108), the AE group (n=47), and the UC group (n=48). After
randomisation, the actual willingness to participate in the interventions was limited.
In the MD group, seven patients did not attend >70% of the scheduled sessions, as the
intensity was difficult to combine with the care for their children, or interfered with
other problems. Other reasons for attrition were difficulties with transportation and a
lack of motivation. In the AE group, less than half of the randomized patients
consented to start the intervention. Reasons mentioned were a lack of interest and
difficulties with transportation. With regard to 12 patients we do not know the
reason. Of those who started the intervention, only eight patients attended >70% of
the scheduled sessions. Reasons mentioned were physical problems and difficulties in
combining the programme with the care for their children. With regard to seven
patients we do not know the reason.
Table 7.1 shows the characteristics of the study population at inflow in the study.
Most participants were women and average FM‐related symptom duration was seven
years. Characteristics did not differ statistically significantly between patients who
started the interventions and patients who did not start. As willingness to participate
in the AE group was limited, this group has been analyzed but interpretation of the
data is considered arguable.
Overall, intention‐to‐treat analyses showed improvements within the MD group and
small differences between the groups at the endpoint of the study. Within the MD
group, statistically significant improvements were found in HRQoL and improvements
increased after finishing the 12‐week programme. Between the MD and the UC group,
a small, not statistically significant difference at the endpoint of the study was found
on the EQ‐VAS in favour of the MD group (ES 0.22; 95% CI ‐0.12 to 0.56) (see Table
7.2).
Results for participation are presented in Table 7.3. Within the MD group a
statistically significant reduction of hours sick leave was found and this decrease
continued in the course of the study. Between the MD group and the UC group, a
small not statistically significant difference at the endpoint of the study was found in
hours unpaid tasks and chores (ES ‐0.23; 95% CI ‐0.57 to 0.1).
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Eligible for
inclusion n=242

Measurement
Inflow study

Informed consent
n=203

Reasons for not consenting to
participate in study

n=39

Not FM
No interest
Too busy /other problems
Unknown

24
4
4
7

Randomized n=203
Reasons for not consenting to
participate in intervention
MD n=41
AE n=28
MD n=108
(Started n=67)

Measurement
after 12‐week
programme

Measurement
endpoint study

Completed* n=60
Data obtained from
all 108 patients
Analyzed
ITT n=108
PP n=67

Data obtained from
all 108 patients
Analyzed
ITT n=108
PP n=67

AE n=47
(Started n=19)

Completed* n=8
Data obtained from
all 47 patients
Analyzed
ITT n=47
PP n=19

Data obtained from
all 47 patients
Analyzed
ITT n=47
PP n=19

UC n=48

Children
Work/study
Distance
No interest
Other
Unknown

8
6
9
7
3
8

2
1
5
7
1
12

* Attended >70% of sessions
Analyzed n=48

Analyzed n=48

Reasons for lower attendance in
intervention
AE n=11
MD n=7
Children
Distance
Motivation
Other problems
Physical problems
Unknown

1
2
1
2
‐
1

1
‐
‐
‐
3
7

Figure 7.1

Flow chart of the study; MD = multidisciplinary intervention; AE = aerobic exercise; UC = usual
care; ITT = intention‐to‐treat; PP = per‐protocol.

Table 7.1

Characteristics of the study population at inflow in the study*

MD
AE
UC
n=108
n=47
n=48
Started
Not started
Started
Not started
n=67
n=41
n=19
n=28
Age, mean ± SD years
41.6 ± 8.8 41.3 ± 11.0 43.9 ± 7.6
39.1 ± 9.6
42.9 ± 11.0
Female
94.0
92.7
100
100
97.9
Duration of FM related symptoms 7.1 ± 6.8
6.1 ± 5.4
6.2 ± 7.0
7.3 ± 6.1
7.1 ± 6.4
before diagnosis, mean ± SD years
Married or cohabiting
80.6
90.2
84.2
85.7
83.4
Educational level
low
56.7
58.5
68.4
53.6
38.7
medium
29.9
31.7
26.3
35.7
40.9
high
13.4
9.8
5.2
10.7
20.4
Employed
52.5
48.8
57.9
57.1
50.0
* Values are the numbers (percentage) unless otherwise indicated; MD = multidisciplinary intervention; AE
= aerobic exercise; UC = usual care.
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Within group and between group results with regard to health related quality of life (HRQoL)
for the MD, AE and UC group*
Intervention
MD ITT n=108
PP n=67
AE
ITT n=47
PP n=19
UC
n=48
MD ITT
PP
AE
ITT
PP
UC
MD ITT
PP
AE
ITT
PP
UC

Inflow

After the 12‐
week
programme

Endpoint

Effect size between
intervention group
and UC at endpoint
(CI 95%)

0.36 ± 0.03
0.34 ± 0.04
0.41 ± 0.05
0.40 ± 0.05
0.51 ± 0.04
48.1 ± 1.7
45.7 ± 2.1
53.2 ± 2.5
57.1 ± 3.1
54.0 ± 2.6

0.49 ± 0.03
0.48 ± 0.04
0.47 ± 0.05
0.54 ± 0.07
0.50 ± 0.04
54.0 ± 1.9
55.1 ± 2.4
53.9 ± 3.2
56.4 ± 4.3
48.3 ± 2.9

0.55 ± 0.03†
0.54 ± 0.04†
0.54 ± 0.05
0.62 ± 0.08
0.51 ± 0.05
57.3 ± 2.3†
57.6 ± 2.8†
53.3 ± 3.6
59.6 ± 5.6
51.9 ± 3.3

0.12 (‐0.22, 0.46)
0.09 (‐0.28, 0.46)
0.10 (‐0.31, 0.50)
0.33 (‐0.21, 0.86)
0.22 (‐0.12, 0.56)
0.24 (‐0.13, 0.61)
0.05 (‐0.35, 0.45)
0.32 (‐0.22, 0.85)

* Estimated marginal means ± standard error based on mixed model analysis with random
intercept/random slope; The range of the EQ‐5D index score is ‐0.59‐1 and of the EQ‐VAS 0‐100. Higher
score values indicate better health status; MD = multidisciplinary intervention; AE = aerobic exercise; UC =
usual care; ITT = intention‐to‐treat; PP = per‐protocol; CI = confidence interval; † difference within group =
P<0.05.

Table 7.4 shows the results with regard to health care utilization. Within the MD
group, a statistically significant reduction in number of contacts with GPs was found.
Between the MD and the UC group a small, not statistically significant difference at
the endpoint of the study was found in favour of the UC group (ES ‐0.28; 95% CI ‐0.66
to 0.09). Within both the MD and the UC group, a statistically significant reduction in
number of contacts with medical specialists was found during the course of the study.
Between the MD group and the UC group, a small, not statistically significant
difference at the endpoint of the study was found with regard to number of contacts
with other paramedical professionals, in favour of the UC group (ES ‐0.28; 95% CI ‐
0.62 to 0.06).
Differences in impact of FM on daily functioning are presented in Table 7.5. Within the
MD group, statistically significant improvements were found on almost all FIQ‐
subscales and on the FIQ‐total score and improvements increased in the course of the
study. Between the MD and the UC group a small, not statistically significant
difference at the endpoint of the study was found with regard to the FIQ‐total score in
favour of the MD group (ES 0.25; 95% CI ‐0.09 to 0.59).
Per protocol‐analyses differed to some extent, but showed similar trends as is shown
in the tables.
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Table 7.3

Within group and between group results with regard to participation for the MD, AE and UC
group*

Contractual hours
paid work per week

Hours sick leave per
week

Hours unpaid tasks
and chores per
week

Hours leisure and
social activities per
week

Intervention
MD ITT n=108
PP n=67
AE ITT n=47
PP n=19
UC
n=48
MD ITT
PP
AE ITT
PP
UC
MD ITT
PP
AE ITT
PP
UC
MD ITT
PP
AE ITT
PP
UC
MD ITT
PP
AE ITT
PP
UC

Inflow

After the 12‐
week
programme

Endpoint

Effect size
between
intervention group
and UC at
endpoint (CI 95%)

13.1 ± 1.3
13.4 ± 1.7
13.4 ± 2.0
13.5 ± 1.2
11.6 ± 2.0
9.2 ± 1.0
10.4 ± 1.2
5.8 ± 1.2
7.6 ± 1.5
3.3 ± 1.2
33.6 ± 2.2
29.2 ± 2.7
35.3 ± 3.5
35.0 ± 3.6
28.5 ± 2.9
12.0 ± 0.9
12.4 ± 1.2
10.7 ± 1.2
10.2 ± 1.4
12.4 ± 1.4

11.3 ± 0.8
10.2 ± 1.0
10.7 ± 1.3
10.6 ± 1.7
12.3 ± 1.2
4.8 ± 0.8
5.5 ± 1.0
3.4 ± 1.2
3.7 ± 1.7
3.7 ± 1.2
28.4 ± 1.8
26.1 ± 2.2
27.6 ± 2.9
23.1 ± 4.1
28.6 ± 2.7
12.0 ± 0.9
13.0 ± 1.1
11.3 ± 1.4
11.7 ± 1.9
12.5 ± 1.4

11.0 ± 0.8
10.1 ± 1.0
11.4 ± 1.3
11.4 ± 1.9
11.0 ± 1.1
1.2 ± 0.8‡
0.8 ± 1.0‡
2.5 ± 1.2
1.2 ± 1.9
2.3 ± 1.0
27.6 ± 1.8
27.4 ± 2.2
22.2 ± 2.9†
16.5 ± 4.4†
32.0 ± 2.6
12.7 ± 0.9
12.7 ± 1.1
10.3 ± 1.4
9.9 ± 2.1
12.4 ± 1.3

0.00 (‐0.34, 0.34)
‐0.10 (‐0.47, 0.27)
‐0.01 (‐0.41, 0.39)
0.04 (‐0.49, 0.57)
0.13 (‐0.21, 0.47)
0.18 (‐0.19, 0.55)
0.04 (‐0.37, 0.44)
0.13 (‐0.40, 0.66)
‐0.23 (‐0.57, 0.11)
‐0.25 (‐0.62, 0.12)
‐0.56 (‐0.93, ‐0.11)
‐0.82 (‐1.37, ‐0.27)
0.03 (‐0.31, 0.37)
0.03 (‐0.34, 0.40)
‐0.23 (‐0.61, 0.20)
‐0.26 (‐0.80, 0.27)

* Estimated marginal means ± standard error based on mixed model analysis with random intercept; MD =
multidisciplinary intervention; AE = aerobic exercise; UC = usual care; ITT = intention‐to‐treat; PP = per‐
protocol ; CI = confidence interval; † difference within group = P<0.05; ‡ difference within group = P<0.001.
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Within group and between group results with regard to health care utilization for the MD, AE
and UC group*

Intervention
MD ITT n=108
PP n=67
AE
ITT n=47
PP n=19
UC
n=48
Total GP contacts
MD ITT
PP
AE
ITT
PP
UC
Outpatient specialist MD ITT
care contacts
PP
AE
ITT
PP
UC
Physiotherapy
MD ITT
PP
contacts
AE
ITT
PP
UC
Other therapy
MD ITT
contacts
PP
AE
ITT
PP
UC

Inflow

After the 12‐
week
programme

Endpoint

Effect size
between
intervention group
and UC at
endpoint (CI 95%)

2.3 ± 0.3
2.6 ± 0.4
3.3 ± 0.8
4.0 ± 0.9
1.4 ± 0.3
1.9 ± 0.1
2.1 ± 0.1
1.9 ± 0.2
1.9 ± 0.1
1.6 ± 0.1
2.7 ± 0.5
2.6 ± 0.6
1.9 ± 0.2
4.0 ± 1.1
1.0 ± 0.5
1.1 ± 0.3
1.3 ± 0.4
1.1 ± 0.4
0.7 ± 0.6
0.6 ± 0.2

1.0 ± 0.2
0.7 ± 0.3
1.5 ± 0.4
1.7 ± 0.5
0.5 ± 0.3
0.1 ± 0.1
0.2 ± 0.1
0.3 ± 0.1
0.3 ± 0.2
0.2 ± 0.1
2.2 ± 0.5
2.1 ± 0.7
0.3 ± 0.1
2.3 ± 1.2
3.4 ± 0.7
0.8 ± 0.3
0.7 ± 0.4
0.6 ± 0.5
0.7 ± 0.6
0.8 ± 0.4

0.9 ± 0.2‡
1.3 ± 0.3†
1.0 ± 0.4†
1.0 ± 0.6
0.7 ± 0.3
0.3 ± 0.1‡
0.3 ± 0.1‡
0.4 ± 0.1‡
0.2 ± 0.2‡
0.2 ± 0.1‡
2.6 ± 0.5
3.1 ± 0.7
0.4 ± 0.1‡
2.2 ± 1.3
2.8 ± 0.7
1.0 ± 0.3
1.3 ± 0.4
2.1 ± 0.5
0.4 ± 0.7
0.2 ± 0.4

‐0.11 (‐0.45, 0.23)
‐0.28 (‐0.66, 0.09)
‐0.10 (‐0.48, 0.32)
‐0.15 (‐0.68, 0.39)
‐0.14 (‐0.48, 0.20)
‐0.17 (‐0.54, 0.20)
‐0.29 (‐0.58, 0.22)
‐0.03 (‐0.56, 0.50)
0.04 (‐0.30, 0.38)
‐0.06 (‐0.43, 0.31)
‐0.29 (‐0.58, 0.22)
0.11 (‐0.42, 0.64)
‐0.28 (‐0.62, 0.06)
‐0.36 (‐0.73, 0.02)
‐0.68 (‐1.00, ‐0.18)
‐0.74 (‐1.28, ‐0.19)

* Estimated marginal means ± standard error based on mixed model analysis with random intercept. Total
number of consultations over a period of 2 months prior to measurement; MD = multidisciplinary
intervention; AE = aerobic exercise; UC = usual care; ITT = intention‐to‐treat; PP = per‐protocol;
CI = confidence interval; † difference within group = P<0.05; ‡ difference within group = P<0.001.

Discussion
To our knowledge, this is the first trial in recently diagnosed FM patients examining
the effect of a multidisciplinary intervention on HRQoL, participation, and health care
utilization. Patients in the MD group experienced statistically significant
improvements in HRQoL, and reduced their absence from paid work, visits to GPs and
visits to medical specialists. Improvements were found immediately after completion
of the intervention, largely sustained and even increased, also during the follow‐up
period which was one year after completion of the two phase programme. Patients in
the UC group experienced no changes in HRQoL and only a statistically significantly
reduction in the number of contacts with medical specialists was found. However, at
the end of the study the differences between the MD group and the UC group were
small and not statistically significant for any of the outcomes studied.
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Table 7.5

Within group and between group results with regard to impact of FM on daily functioning for
the MD, AE and UC group*
Intervention
MD ITT n=108
PP n=67
AE ITT n=47
PP n=19
UC
n=48

FIQ
Physical function

Days feel good

Days missed work

Job ability

Pain

Fatigue

Unrefreshed sleep

Stiffness

MD ITT
PP
AE ITT
PP
UC
MD ITT
PP
AE ITT
PP
UC
MD ITT
PP
AE ITT
PP
UC
MD ITT
PP
AE ITT
PP
UC
MD ITT
PP
AE ITT
PP
UC
MD ITT
PP
AE ITT
PP
UC
MD ITT
PP
AE ITT
PP
UC
MD ITT
PP
AE ITT
PP
UC

Inflow

After the 12‐
week
programme

Endpoint

4.2 ± 0.2
4.5 ± 0.2
3.6 ± 0.2
3.7 ± 0.2
3.4 ± 0.3
7.3 ± 0.2
7.8 ± 0.3
6.9 ± 0.3
6.9 ± 0.5
6.0 ± 0.4
2.8 ± 0.5
3.6 ± 0.7
2.0 ± 0.5
2.8 ± 0.9
0.7 ± 0.4
7.4 ± 0.3
8.0 ± 0.3
6.3 ± 0.3
5.9 ± 0.4
5.8 ± 0.4
6.3 ± 0.2
6.3 ± 0.2
6.2 ± 0.3
6.1 ± 0.3
5.5 ± 0.3
8.3 ± 0.2
8.3 ± 0.2
8.0 ± 0.2
7.7 ± 0.3
7.4 ± 0.3
8.2 ± 0.2
8.5 ± 0.2
8.1 ± 0.3
7.7 ± 0.3
7.6 ± 0.3
7.1 ± 0.2
7.1 ± 0.2
7.3 ± 0.2
7.2 ± 0.4
6.8 ± 0.4

3.9 ± 0.2
4.1 ± 0.2
3.7 ± 0.3
3.6 ± 0.4
4.0 ± 0.3
5.6 ± 0.3
5.7 ± 0.3
5.5 ± 0.4
5.0 ± 0.6
6.5 ± 0.4
2.1 ± 0.5
2.4 ± 0.6
0.4 ± 0.5
0.5 ± 0.8
1.1 ± 0.7
6.0 ± 0.3
6.4 ± 0.4
5.6 ± 0.4
6.0 ± 0.6
6.1 ± 0.4
5.5 ± 0.2
5.4 ± 0.2
5.3 ± 0.3
5.3 ± 0.4
5.7 ± 0.3
7.5 ± 0.2
7.4 ± 0.3
7.4 ± 0.2
7.2 ± 0.5
7.2 ± 0.3
7.5 ± 0.2
7.3 ± 0.3
7.0 ± 0.3
6.8 ± 0.5
7.2 ± 0.3
6.7 ± 0.2
6.6 ± 0.3
6.2 ± 0.3
5.5 ± 0.5
6.3 ± 0.3

3.6 ± 0.2
3.7 ± 0.3
3.6 ± 0.4
3.6 ± 0.6
3.9 ± 0.3
5.2 ± 0.3‡
5.5 ± 0.4‡
4.6 ± 0.5
4.5 ± 0.8†
5.9 ± 0.5
1.0 ± 0.4†
0.5 ± 0.6†
1.6 ± 0.7
1.7 ± 1.0
0.7 ± 0.7
5.6 ± 0.3‡
5.6 ± 0.4‡
5.1 ± 0.5
4.3 ± 0.8
5.8 ± 0.5
5.3 ± 0.2‡
5.4 ± 0.3†
5.2 ± 0.4
4.2 ± 0.5
5.3 ± 0.3
7.0 ± 0.3‡
7.2 ± 0.3†
7.0 ± 0.4
6.0 ± 0.6
7.5 ± 0.4
7.1 ± 0.3‡
7.2 ± 0.3‡
7.2 ± 0.4†
6.3 ± 0.6
7.6 ± 0.4
6.1 ± 0.3†
6.1 ± 0.3
5.9 ± 0.4†
4.9 ± 0.7
6.3 ± 0.4

Effect size
between
Intervention group
and UC at
endpoint (CI 95%)

0.12 (‐0.22, 0.46)
0.08 (‐0.29, 0.45)
0.11 (‐0.29, 0.52)
0.12 (‐0.41, 0.65)
0.24 (‐0.10, 0.58)
0.15 (‐0.22, 0.52)
0.41 (0.00, 0.81)
0.44 (‐0.09, 0.98)
‐0.06 (‐0.40, 0.28)
0.04 (‐0.33, 0.41)
‐0.18 (‐0.59, 0.22)
‐0.21 (‐0.74, 0.32)
0.06 (‐0.28, 0.40)
0.06 (‐0.31, 0.43)
0.20 (‐0.20, 0.60
0.43 (‐0.10, 0.97)
‐0.01 (‐0.35, 0.33)
‐0.06 (‐0.43, 0.31)
0.05 (‐0.36, 0.44)
0.46 (‐0.08, 0.99)
0.18 (‐0.16, 0.52)
0.12 (‐0.25, 0.49)
0.18 (‐0.22, 0.59)
0.57 (0.03, 1.11)
0.19 (‐0.15, 0.53)
0.16 (‐0.21, 0.53)
0.16 (‐0.60, 0.90)
0.50 (‐0.04, 1.03)
0.07 (‐0.27, 0.41)
0.07 (‐0.30, 0.44)
0.14 (‐0.26, 0.54)
0.49 (‐0.05, 1.03)
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Anxiety

Depression

FIQ‐total

Intervention
MD ITT n=108
PP n=67
AE ITT n=47
PP n=19
UC
n=48
MD ITT
PP
AE ITT
PP
UC
MD ITT
PP
AE ITT
PP
UC
MD ITT
PP
AE ITT
PP
UC

Inflow

After the 12‐
week
programme

5.9 ± 0.3
6.0 ± 0.3
4.9 ± 0.3
5.2 ± 0.4
4.8 ± 0.4
5.2 ± 0.3
5.2 ± 0.3
4.8 ± 0.3
4.9 ± 0.4
4.2 ± 0.4
64.5 ± 1.4
66.3 ± 1.8
60.0 ± 2.1
59.2 ± 2.5
55.4 ± 2.3

5.0 ± 0.2
4.9 ± 0.3
4.6 ± 0.4
4.9 ± 0.6
5.2 ± 0.4
4.1 ± 0.3
4.0 ± 0.3
4.6 ± 0.4
4.1 ± 0.6
4.5 ± 0.4
55.1 ± 1.5
54.6 ± 1.9
53.2 ± 2.4
52.3 ± 3.6
58.1 ± 2.3

Endpoint

4.7 ± 0.3†
4.4 ± 0.4†
5.0 ± 0.5
4.9 ± 0.7
4.8 ± 0.4
3.9 ± 0.3†
3.9 ± 0.3†
5.0 ± 0.5
3.6 ± 0.7
4.2 ± 0.4
50.9 ± 2.0‡
51.2 ± 2.3‡
52.0 ± 3.2†
47.4 ± 4.7
56.2 ± 2.9
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Effect size
between
Intervention group
and UC at
endpoint (CI 95%)
0.03 (‐0.31, 0.37)
0.14 (‐0.24, 0.51)
‐0.06 (‐0.46, 0.34)
‐0.03 (‐0.56, 0.50)
0.10 (‐0.24, 0.44)
0.10 (‐0.27, 0.47)
0.09 (‐0.31, 0.49)
0.20 (‐0.33, 0.73)
0.25 (‐0.09, 0.59)
0.25 (‐0.12, 0.62)
0.22 (‐0.20, 0.61)
0.42 (‐0.12, 0.95)

* Estimated marginal means ± standard error based on mixed model analysis with random
intercept/random slope; FIQ = Fibromyalgia Impact Questionnaire. The items of the FIQ have been
standardized and range from 0–10. The range of FIQ total is 0‐100. Higher score values indicate worse
health status; MD = multidisciplinary intervention; AE = aerobic exercise; UC = usual care; ITT = intention‐to‐
treat; PP = per‐protocol; CI = confidence interval; † difference within group = P<0.05; ‡ difference within
group = P<0.001.

Despite relevant improvements, HRQoL was still low at the end of the trial confirming
the large impact of FM on quality of life34. While overall health care utilization tended
to decrease, the high number of visits to PTs during the study may be explained by the
advice to perform physical activity and muscle training which was given in both groups
as usual. In the Dutch health care system, patients may prefer reimbursed
opportunities, like physiotherapy, above community programmes. Results from
interventions in FM patients with regard to health care utilization are limited35,36. It is
arguable if diagnosing the disorder may have some treatment effect in itself37.
However, improvements in the UC group suggest that it influenced our results with
regard to the reduction in health care utilization. Results on the FIQ are largely
comparable with results from other studies but in contrast to other studies the found
results sustained and even increased in the MD group, also during the follow‐up
period, which was one year after finishing the two phased programme11.
The MD intervention was characterised by a low attrition, resembling the situation in
the pilot‐study which suggests that the treatment indeed has met the needs and
expectations of the patients that consented to participate 14. The limited consent to
participate in the AE group is similar to what was seen in other studies and suggests
that AE meets the needs of only a select group of FM patients38. We mainly aimed to

Chapter 7

110

study the impact of the intervention in patients in the early stages of the disease.
Surprisingly, the mean symptom duration in the study population turned out to be
seven years. Apparently, patients retrospectively recognised earlier symptoms as FM
symptoms.
Some methodological challenges appeared in the study. First, in view of known
difficulties to perform blinded or placebo‐control group studies in multidisciplinary
interventions a Zelen‐design was chosen in order to avoid bias by expectation.
Following this design, patients were invited to participate in the interventions only
after randomisation, immediately after they were diagnosed by the rheumatologist.
Some patients asked for a time period to learn more about FM and to get more insight
in their needs before starting the intervention. Consequently, they sometimes
decided not to start after all. Although this likely reflects what happens in clinical
practice it also affected the power of the study. More insight in the variation of
expectations and attitudes from patients towards non‐pharmacological interventions
is needed, preferably in the light of available evidence about such interventions. An
in‐depth exploration of the patient’s expectations and attitude may be an alternative
for the Zelen‐design to address the issue of expectation‐bias in future research on
39
effective interventions for FM . Expectation‐bias in RCTs is usually ignored since
patients can refuse to participate when they are invited. Second, invariably the largest
changes were found in the MD group. Despite randomisation the MD group turned
out to be group with the worst condition at inflow and thus had the largest potential
for improvement. Although these data are suggestive for regression to the mean, the
choice for mixed model analysis results in an accurate representation of the
improvements over time. However, the baseline differences affect the interpretation
of the study results as it cannot be excluded that improvements would have been
similar if the groups were comparable at inflow in the study. Third, as in many studies
heterogeneity of the study population appeared. Some literature showed more
40
homogeneity and promising results, due to selection of patients or to intangible
41,42
effects . However, given the large number of studies, discussion about the tools to
classify FM patients into different phenotypic subgroups is still going on. Finally, when
interpreting results it should be taken into account that these results apply to patients
referred to rheumatology outpatient clinics and cannot be generalised to patients in
other settings such as patients in a general practitioner setting.
In summary, this pragmatic trial in recently diagnosed patients with FM which
comprised several outcomes of societal relevance was not able to show statistically
significantly between group differences at the end of the study. The absence of
between group differences can be partially explained by both (a) a lack of statistical
power of our study, attributable to a limited willingness for participation in the
interventions, and (b) baselines between group differences despite randomisation.
Notwithstanding, the study findings do give insight in changes that occur in
longitudinal outcomes, independent from interventions. They furthermore contribute
to insight in barriers for the implementation of care programmes for patients with FM.
Methodological limitations of the study prevent to draw a firm conclusion about
specific effects attributable to the multidisciplinary intervention.
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Introduction
The overall objective of this thesis was to evaluate two health care innovations in the
care for patients with FM, a nurse‐led diagnostic process and a multidisciplinary
intervention with aftercare meetings. In both health care innovations ‘timing’ is
important: an early diagnosis and an early treatment. Both studies were divided into a
process evaluation and an effect evaluation.
The main findings reported in the individual chapters are summarised below.
Subsequently, general conclusions are drawn and methodological strengths and
limitations of the presented studies are discussed. This chapter ends with implications
for health care practice and recommendations for further research.

Main findings
Our feasibility study of substituting specialized rheumatology nurses (SRNs) for
rheumatologists (RMTs) in the diagnostic process of FM showed that substituting is a
trustworthy and successful approach, which is secure in terms of initial agreement on
diagnosis between SRN and RMT and no missed diagnoses after 12‐24 months of
follow‐up, which saves waiting time, provides additional patient satisfaction and is
cost‐effective.
From the health care and societal perspectives, the nurse‐led diagnostic process is a
profitable approach regarding the costs and consequences. Patients in the SRN group
were significantly more satisfied, while no differences in change in health status
between the two groups were observed during 9 months of follow‐up. Total health
care consumption costs and patient and family costs were significantly lower in the
SRN group. Also, total societal costs (including absenteeism) were considerably lower
in the SRN group.
Another main finding is that a diagnosis of FM in itself is associated with worse health
outcomes such as functional status, health related quality of life (HRQoL), and pain‐
related anxiety before diagnosis as well as worse health outcomes and higher health
care costs during 9 months of follow‐up. We did not find significant differences in the
prognosis of early (SRN) vs. delayed (RMT) diagnosed patients, neither for patients
with FM nor for patients in which another diagnosis was made. Concerning costs, it
looks as if an early diagnosis, not being FM, may prevent future health care and
societal costs.
The study gathering information from five disciplines (general practitioners (GPs),
RMTs, rehabilitation specialists, physiotherapists, and psychologists) on their usual
management methods of FM showed that between 1998 and 2005 treatment regimes
have been changed in the Netherlands. Despite the fact that most changes were in
concordance with evidence in the literature, the implementation of recommended
therapies is still very poor, and considerable differences between the several
disciplines are found. A noteworthy detail is that GPs frequently refer patients to
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RMTs, while these RMTs nearly always refer these patients back to the GPs after
confirming the diagnosis.
The feasibility and long‐term results of a 12‐week multidisciplinary part‐time day‐care
intervention with 5 aftercare meetings in 105 FM patients were considered promising.
We found a low drop‐out rate, a high attendance rate, and a high level of patient‐ and
therapist satisfaction. After the 12‐week programme, significant improvements from
baseline were seen in both the Fibromyalgia Impact Questionnaire (FIQ) and the
EQ‐5D instrument. More importantly, this improvement had maintained after 9
months of follow‐up, and we considered this result a promising starting point for a
randomized controlled trial.
Unfortunately, the effectiveness of our multidisciplinary (MD) intervention with
aftercare meetings in recently diagnosed FM patients compared with aerobic exercise
(AE) and usual care (UC) seems limited. Although improvements on several primary
and secondary outcome measures were noted in all three intervention groups,
especially in the MD group, after 21‐24 months of follow‐up, between‐group
differences were small at the endpoint of the study and were considered clinically not
very meaningful by us.

Overall conclusion
Based on the findings concerning the nurse‐led diagnostic process it can be concluded
that it does not matter when and by whom the diagnosis FM is made. The early nurse‐
led diagnostic process is feasible and leads to lower costs than the usual
rheumatologist‐led consultation, both from a health care and a societal perspective,
whilst neither approach was better in terms of functional status and HRQoL. In
contrast with our hypothesis, an early diagnosis made by a SRN has practically no
impact on health outcomes. In fact, it looks as if a diagnosis of FM implies a rather
poor prognosis (at least poorer than another rheumatological diagnosis). Our studies
do not allow a conclusion about whether this is a reflection of the disorder itself,
whether it is caused by having a label of FM, or whether patients with FM have a
different perception of the severity of their disorder that is rather benign in the eyes
of the RMT and GP because it is non‐inflammatory and non‐destructive.
According to the findings of this thesis, it can also be concluded that our
multidisciplinary intervention with aftercare meetings is feasible. Although significant
sustaining effects of the multidisciplinary intervention were found on HRQoL,
participation, health care utilization and self‐reported health outcomes, the between
group differences were small. Therefore we have concluded that the effects of our
multidisciplinary programme seem to be limited although sustained improvements
could be found, sometimes at a similar level with aerobic exercise and/or usual care,
which are importantly cheaper. However, the patients who consented in participation
in the MD group were motivated and completed the entire programme, both in the
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pilot‐study and in the RCT, indicating that the treatment has met the needs and
expectations of the participating patients. In contrast, there was a high drop out rate
in the AE group, suggesting that this intervention meets only the needs of a selected
group of FM patients.

Methodological considerations
Several methodological considerations arise when we look at the applied methods in
our research.

Internal versus external validity in pragmatic trials
First, the design of the two main studies of this thesis was a pragmatic randomized
trial. Pragmatic trials measure the beneficial effect of an intervention in real practice
in contrast to explanatory trials which measure the effect in an ideal research
situation1. These trials provide evidence for health care providers and policy makers to
make policy decisions2. Therefore, pragmatic trials seek to maximize external validity
to ensure that the results can be generalized by comparing the intervention with usual
or best care and keeping selection criteria of patients to a minimum to reflect
variations between patients that occur in real practice. This was also the case in our
trials where usual care varied and patients could receive other interventions besides
the proposed or allocated one. However, optimising external validity will jeopardise
the internal validity of the trial, which may have influenced the results3. We have tried
to guarantee a sufficient level of internal validity by four choices: 1) random allocation
of patients to intervention and control group, 2) a pre‐randomized Zelen‐like design in
the MD intervention trial4, 3) baseline data collection prior to randomization, and
4) blinding of data collection and data analysis as far as possible. As such, all variables
are assumed to be equally distributed among the two groups at baseline. However,
whilst patient characteristics were indeed comparable between the randomized
groups, analyses of baseline data showed that in both trials baseline variables
reflecting health outcome were different between intervention and control group. In
the diagnostic trial, the health outcomes were worst in the UC group and in the
multidisciplinary intervention trial the health outcomes were worst in the MD group.
This could have caused bias, in the diagnostic trial in an overestimation in favour of
the nurse‐led diagnostic process and in the multidisciplinary intervention trial in an
underestimation of the multidisciplinary intervention. Most likely, this difference is
coincidental and due to relatively low patient numbers. However, this baseline
imbalance urged us to perform adjustments for baseline differences, with lack of
precision and impaired interpretability as a consequence.
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Blinding
Furthermore, blinding of health care providers and patients obviously was not
possible in our trials. Since the performance of the RMT could be influenced by
knowledge about the patient being in a study, the doctor was kept ‘blind’ for the
study. RMTs only became aware that the patient participated in the study after the
consultation by completing an evaluation form. Blinding of the SRN and her supervisor
was not feasible in the diagnostic trial because diagnostic consultations were not
‘normal clinical practice’ for nurses.
In pragmatic trials, placebos are generally not used, as these trials aim to give insight
into the beneficial effect of a new treatment compared to the best current treatment.
Additionally, in a pragmatic trial clinician and patient biases are not necessarily seen
as disadvantageous, but accepted as part of physicians' and patients' responses to
3
treatment and included in the overall assessment . Therefore, in this approach the
treatment response includes both treatment‐ and associated placebo effects, as this
will best reflect the likely clinical response in practice. However, we think that the
effect of the nurse‐led diagnostic process in terms of attention is minimal. First, we
found similar improvements in health status in both groups. Second, although the
visits in the SRN group took on average 20 minutes more than the visits in the RMT
group, patients in the SRN group had fewer contacts with a rheumatologist or a nurse
than patients in the RMT group.
In the trial on the effectiveness of our multidisciplinary intervention, a pre‐
4
randomized Zelen‐like design was used to avoid biased results due to patients
expectations when patients were aware of the different treatment options. Eligible
patients were asked to participate in ‐as they were told‐ ‘an observational study on
the natural course of FM’ and at the same time they were asked whether they were
willing to participate in future studies. In case of consent, they were randomly
assigned to one of the treatment groups. Although this approach may eliminate the
danger of ‘bias by expectation’ to some extent, it has important disadvantages: we
encountered a high number of patients that were not willing to participate to the
group to which they were assigned by randomization, which resulted in important
analytical problems.

Compliance
Compliance with the intervention is an important outcome of pragmatic trials3. If
physicians and/or patients do not comply with the intervention, it does not matter
that it can work in the ideal world, because in daily practice it does not. Lack of
compliance in the daily practice frequently renders an efficacious intervention
ineffective. In our study, patients often had a legitimate reason for their limited
willingness to participate in the multidisciplinary programme or the aerobic exercise
intervention because of problems to fit the intervention in daily life (work, children or
travel distance). Sometimes they simply wanted to have more time before starting the
intervention. Consequently, a reasonable number of patients decided not to start at
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all. It is likely this reflects what happens in real life. Normally, these patients would
not have entered a RCT on the effectiveness of a treatment. Because of the limited
willingness to take part in the intervention after randomization, both intention‐to‐
treat and per‐protocol analyses were performed. In the intention‐to‐treat analysis
patients randomized but not participating do not add to any meaningful effect over
time, and the low percentages of patients who started with the multidisciplinary
programme and especially aerobic exercise had important consequences for the
statistical power of our study with regard to the per‐protocol analysis. We think we
would not have been able to demonstrate any clinically important between‐group
differences if they would exist.

Missing data
A related problem is missing data in our studies. Cost/health care use and
participation data were collected by two‐monthly questionnaires, in the diagnostic
trial over a period of 9 months and in the intervention trial over a period of 21 to
24 months. During this time period, for both studies health outcomes were measured
5 times by a questionnaire. It is likely that the frequency of the questionnaires and the
length of the time period in especially the intervention trial have contributed to the
large amount of missing data. We attempted to minimize data loss by written and
telephonic reminders and encouraging patients to complete questionnaires after
dropping out. Nevertheless, missing data in the diagnostic trial amounted to 13.5%
and in the intervention trial to 21.6% at the endpoint of the study. We have carefully
checked these missing values and they were found to be at random.
In the diagnostic trial, patients with low levels of HRQoL and high levels of disability
were generally more likely to have missing data at some time point. Since FM patients
seem to experience lower levels of HRQoL and higher levels of disability than non‐FM
patients, and the SRN group contained more FM patients, the HRQoL scores of the
SRN group could be an underestimation. Therefore, the incremental difference
between the RMT group and the SRN group could also be a conservative estimation.
Although we also found more missing values in non‐FM patients and therefore in the
RMT group, we assume the effect on the scores is limited because of the small
number of missing non‐FM patients on the total of the group.
The mixed model approach was used in our association‐ and effectiveness analyses
(chapter 4 and 7 respectively) to reduce the chance of bias due to dropout, since in
such an analysis all available data, including those from patients with incomplete data,
are used to estimate the marginal means and their standard error. Baseline values of
the dependent variables were added as covariates in the model, because of the
previously mentioned baseline differences.
In the cost‐consequence analysis, the mixed model approach was not yet technical
applicable. The use of naïve methods, like last observation carried forward (LOC‐F), is
5‐7
proven to be inappropriate for economic evaluations . Especially since cost data tend
to be highly skewed, naïve methods could severely bias the results. Therefore we used
a non‐parametric multiple imputation (MI) method which creates multiple datasets
over which any imputed data can vary, reflecting the uncertainty in the true values.
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Validity of FM diagnosis
Another consideration is the fact that FM was more frequently diagnosed in the SRN
group. One of the possibilities is that the RMT tried to avoid making a diagnosis of FM.
A second explanation can be that the RMT or the SRN is more thorough in the
diagnostic process. A third explanation can be that during the SRN approach the focus
is on FM (yes or no) both with the SRN and with the supervising RMT, whereas the
RMT during a regular visit may be more open to other diagnoses. Before the study
started, we hypothesized that this ‘unbiased RMT approach’ might lead to a higher
percentage of medically important diagnoses in the RMT group, such as inflammatory
rheumatic diseases. What we actually found was that RMTs more often than SRNs
rejected the diagnosis of FM, but not in favour of inflammatory or systemic rheumatic
diseases, or unrelated but medically important diseases. They also did not choose the
option of no diagnosis. They rather made a diagnosis of degenerative rheumatological
conditions or a condition belonging to the spectrum of “soft‐tissue rheumatism”. This
observation may reflect a better insight of the RMT in the entire spectrum of
musculoskeletal problems as compared with the SRN, but does not necessarily reflect
better patient care.

Implications for practice
Findings from our research support the implementation of the nurse‐led diagnostic
process and to some extent the multidisciplinary intervention with aftercare meetings
in regular care. However, several issues should be considered before the actual
implementation takes place. These implications are partly based on the before
mentioned considerations and experiences in our research, but also on recent
developments in clinical/scientific literature and in the organization of care.

Diagnostic process of FM
The ACR criteria for FM were originally designed to standardize patient classification
in clinical trials. With widely accepted criteria, it was possible to conduct research
studies on uniform patient populations recruited from diverse sites around the world.
Because of the uniformity, there was reasonable certainty that study patients were
comparable. However, these classification criteria have a lot of problems and
therefore have met a lot of criticism8‐10. The most important problem is that the ACR
criteria were never validated for clinical diagnosis. Despite that, physicians in clinics
around the world began to use the ACR criteria to make the diagnosis of FM. It is
believed that many physicians are not properly performing or interpreting the
examination of tender points11. Besides, the ACR criteria focus on pain and
tenderness, ignoring many important complaints As a result, many clinicians do not
rely on just ACR criteria for diagnosis and base the FM diagnosis primarily on the
patient’s report of widespread musculoskeletal pain and tenderness in the absence of
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an other somatic diagnosis9,12. In addition, epidemiologic assessment in the
community requires examination of tender points.
Therefore, new clinical diagnostic criteria for FM in clinical practice were desirable.
Very recently new diagnostic criteria have been proposed by Wolfe et al. (ACR 2010
criteria)13. They do not rely on counting tender points, take not only pain into account
but also other FM‐related symptoms and are intended to assess the severity of those
symptoms. Research to determine the clinical usefulness of these proposed criteria is
ongoing14. At first sight, the new criteria seem to have several advantages.
First, the recognition that additional FM‐related symptoms besides pain are important
in determining a diagnosis of FM adds to the clinical belief that FM is more than
tender points and widespread pain alone.
Second, an indication about the severity of complaints will be useful and can be
guiding in choosing the most suitable treatment strategy. Next, until now, using the
1990 ACR FM diagnostic criteria, FM may be diagnosed in one occasion and not
diagnosed in another, depending on change in clinical status. There were no criteria
for FM remission, while practice often shows that FM characteristics may become
more prominent during periods of physical and/or mental stress and may decrease
during periods of better health or tranquillity.
Finally, these new criteria will make a diagnosis easier, especially in primary care, by
eliminating the tender point examination. Applying these new clinical criteria as a
survey can be attractive because they do not require physical examination. Wolfe et
al. proposed a modification of the new ACR 2010 criteria which will allow their use in
14
epidemiologic and clinical studies without the requirement for an examiner .
Applying these new criteria hopefully paves the way to earlier and better recognition
of complaints and in that way also to earlier treatment.
However, the risk of possible under‐ and overdiagnosis by using these ACR 2010
criteria deserves attention. A diagnosis of FM may be made to easily in patients
presenting with musculoskeletal pain that does not fit into a well defined
musculoskeletal disease pattern. Besides, the populations identified by the two
criteria are similar but not identical. Applying these new criteria, the incidence and
prevalence of FM will probably increase and the inclusion of patients with milder
disease will change prognosis. As a consequence, using the new criteria for research
can possibly generate other results. Therefore, for some time it could be advisable to
use the ACR 1990 criteria as entry criteria for FM research studies and the new ACR
2010 criteria for routine clinical care, and to facilitate formal comparison in studies.

Who is the right person for making a FM diagnosis?
Our research showed that our SRNs were skilled to diagnose FM in patients referred
to the RMT with generalized musculoskeletal symptoms in terms of safety, patient
satisfaction and costs. One can argue that the SRN is not the only discipline besides a
RMT who can make a diagnosis of FM. As most patients with FM‐like symptoms are
first seen in primary care, it seems a logical option that also GPs can make the FM
diagnosis. The recognition of FM by GPs is important, since the early detection of this

Chapter 8

122

disorder will prevent costly and unnecessary tests and referrals, and delay in making
the diagnosis and starting an appropriate treatment. Several studies have investigated
the accuracy of a FM diagnosis made by GPs15‐18. The early studies showed a poor
accuracy of FM diagnosis15‐17, but the most recent one has reported a good agreement
on FM diagnosis between GPs and RMTs18. A symptom‐based diagnosis of FM without
tender point examination can be helpful for primary care.
However, the lack of familiarity of GPs with FM has been recognized before19,20 and
therefore the need for education in chronic pain, and FM in particular, for GPs has
been stressed in several studies17,19‐21.
In primary care, a nurse practitioner (NP) or a physiotherapist (PT) may play a role in
the diagnostic process. A prerequisite for making a diagnosis of FM is having
knowledge of signs and symptoms of FM and related conditions, knowledge of
rheumatic conditions that may present with FM‐like symptoms and knowledge of
conditions that should be excluded (red flags). Fitzcharles and Boulos reported a high
percentage of diagnoses that were overlooked covering the spectrum of
15
rheumatological conditions as well as some non‐rheumatological ones .
However, by thinking about the right person for making the FM diagnosis, one should
consider that the specific nurse competencies aimed at enhancing self‐management
are the added value and these combined with the diagnostic protocol are the
conditions for success of this approach.

Need to change the health care delivery system?
Since 2001, we have been trying to improve the quality of FM care in the region
Maastricht‐Heuvelland by means of a stepwise development of a care programme for
FM patients. The Chronic Care Model (CCM) provides a structure for the approach of
changes in chronic care22,23. It is a guide that can be used in developing effective
chronic care and covers 3 overlapping ‘galaxies’: 1) the community with resources and
policies, 2) the health care system, and 3) the provider organizations (Figure 8.1). The
health care system exists of 4 components: self‐management support for patients,
delivery system (re)design, decision support for health care professionals, and clinical
information systems. Improved outcomes of care are a result of combined and
effective interventions focused on community services, health care services, health
care professionals, and patients. We recently started to use the CCM for the
development of our care programme.
The interventions described in this thesis focused on early diagnosis and early
intervention and were both aiming at ‘delivery system (re)design’. Besides making the
diagnosis, the SRN also adds nursing care, including self‐management support,
another component of the CCM. The multidisciplinary intervention also intended to
optimise self‐management, with a view of an informed and activated patient.
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Chronic Care Model (Wagner, 1996)

It is important that all elements of the CCM are represented in our approach of
managing FM and that these elements are interlocked because the connection
between the elements enhances the results of the separate interventions.
The nurse‐led diagnostic process and the multidisciplinary intervention are a valuable
supplement in FM care, but provide the GP only short‐lived support. Therefore, a
focus specifically on primary care seems necessary. After diagnosis and eventually
treatment in secondary care, the patient is referred back to primary care and sooner
24
or later will visit the GP again . The fact that GPs refer many patients to RMTs is
probably not only due to diagnostic uncertainty, but rather to therapeutic uncertainty.
Although most patients with FM are managed in primary care, many GPs experience
they lack appropriate tools enabling them to help patients with non‐specific muscular
pain25. They feel they have inadequate training, limited confidence in their ability to
provide effective treatment, and a low level of satisfaction with their care of chronic
pain patients as reported in studies on primary care treatment of chronic pain26,27.
This often creates helplessness and frustration, which can weaken the patient‐
centeredness and the motivation to respond. It may also undermine the ability to
perceive success25.
Furthermore, the ongoing state of flux in family practice, like the introduction of chain
care for COPD and diabetes, needs a lot of attention of GPs. This may be one of the
reasons that the GP is not always able to play his role as a ‘constant attendant’ or
‘coach’ and ‘gate‐keeper’ which is essential in FM care28. Also the fact that FM is not
considered to be ‘trendy’, and GPs often seem to have limited interest in this topic,
can play a part. This may contribute to a delay in diagnosing FM and therefore to a
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delay in receiving an appropriate treatment. The often delayed referral of problematic
FM patients to multidisciplinary interventions is associated with this29. Because of the
non‐systematic pathway by which patients arrive in a multidisciplinary intervention, it
is likely a significant number of patients will not be reached, in particular those with
limited access to information regarding the possibilities offered by the health care
system. So, guidelines for referral to appropriate interventions are urgently needed in
order to optimize the management of FM patients. Besides, strengthening the role of
the GP in the management of FM is a pressing challenge.
Therefore, we have conducted a project aimed at improving quality of FM
management in primary care through support for health care professionals30.
To improve knowledge about FM and its underlying mechanisms and treatment, an
educational programme for GPs and PTs has been developed. In the educational
programme, we also worked on collaboration and fine tuning between GPs and PTs,
as well as between the health care providers and their patients. To support
agreement about appropriate treatment strategies, a multidisciplinary guideline has
been developed, and to support referral to appropriate interventions, a checklist for
referral has been designed. In CCM language, this project was aimed at delivery
system redesign, decision support and professional support which should lead to a
prepared proactive team. After the educational programme, the practice teams of
collaborating GPs and PTs tested the guideline and the checklist for referral in daily
practice during six months.
The project showed that redesign of FM management was achieved by the
31
collaborating GPs and PTs . The practice teams showed a perceived improvement on
all elements of FM care according to the CCM (Figure 8.1), although the interventions
focused only on professional support and decision support. Also the integration of
care elements improved. However, additional quality improvement activities are
needed, because the willingness of GPs to participate in the project was limited and
the appliance in daily practice was perceived to be difficult31. An adaptation of routine
is needed which requires more time for professionals. The integration of these new
elements with existing care and the dissemination in primary care are considerable
challenges for the coming years. Efforts remain needed to improve basic knowledge
about FM management, but also training in consultation skills with regard to (early)
recognition of the problem by means of a biopsychosocial approach for exploration of
symptoms.
Furthermore, to optimize FM management, primary care should be strengthened and
interventions should preferably and as much as possible be situated in primary care,
in spite of the currently declining health insurance coverage. As earlier mentioned,
most patients with FM are treated in the primary care setting and a referral to
secondary care seems to have no substantial added value to primary care. Besides,
interventions in primary care are cheaper.
Therefore, we should focus on stepped care. Not all patients need the same type and
intensity of intervention. Some may be helped importantly by reading a self‐help
book, watching an instructional video, or using a computer programme. Others could
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benefit from a brief self‐management programme conducted in primary care, and still
others may require a multidisciplinary treatment.
Stepped care provides a framework for the care of patients with chronic illnesses that
uses limited resources to their greatest effect on a population basis32. Stepped care is
based on three assumptions: different people require different levels of care; finding
the right level of care often depends on monitoring outcomes; and moving from lower
to higher levels of care based on patient outcomes often increases effectiveness and
lowers costs overall32. Donavon and Marlett defined stepped care processes as “the
least costly, least intensive and least restrictive treatment judged sufficient to meet
the person’s needs and goals should be attempted initially before more costly and
restrictive treatments are attempted”33. Anyway, this does not mean patients should
always start with the less intensive and cheapest treatment. At all times health care
providers should aim at applying the most effective treatment considering the
complexity of the complaints, and the needs and possibilities of the patient.
As aid for a proper indication and referral process, we introduced in the before
mentioned project on the development of the regional multidisciplinary guideline and
the referral checklist, five Complexity Complaints Profiles (CCPs), based on the existing
‘quality profiles pain rehabilitation’ of the ‘Working Group Pain’ (WPN‐profiles) of the
34
Dutch Association of Rehabilitation Medicine (VRA) . The difference between the
CCPs is based on the level of perceived limitations, the patient’s understanding and
insight in his or her own problems, attitude towards self‐management, and the
complexity of the problem31. The different levels of the CCPs are connected with
different treatment strategies (Table 8.1).
34

Table 8.1

CCPs and the connected treatment strategies .

CCP 1
CCP 2
CCP 3
CCP 4
CCP 5

Information is needed
Information and education are needed
Intensive support for behavioral change is needed
Intensive support for behavioral change together with system treatment is needed
Complex individual treatment in combination with psychiatry is needed

CCP, Complexity complaints profile

As less complex patients should be treated in primary care, a self‐management
primary care programme that empowers patients to take ownership of their pain and
its management, coupled with regular encouragement and support may fill a gap in
FM care in our region. Efforts to develop and implement such a programme are
currently undertaken.
However, a declining health insurance coverage bears the danger that the less
complex FM patients will wait to start with such a self‐management programme, and
may experience increasing problems in terms of physical and psychological
functioning over time, ultimately resulting in sick‐leave, impaired worker productivity,
job loss and ‘loss of participation’. Those patients may need a much more expensive
therapeutic intervention in secondary care.
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One part of the CCM is not discussed, the clinical information system. In FM care, it
also can have a supplementary value. The information system is not only useful as a
reminder system that can help health care professionals with follow‐up of practice
guidelines or as an instrument to give insight in the functioning of patients, but also as
a web‐based information programme for patients. Computerized information can
support the process of shared decision‐making35. We therefore expect that a web‐
based self‐management programme with e‐coach may fill another gap in FM care.
This programme should aim at offering tailored education, supporting patients in
motivation for change and formulate targets, giving homework assignments and
referral to available exercise programmes.
Although numerous interventions have been implemented in an effort to improve
(pain) outcomes, little attention has been devoted to the role of the provider of these
services. To overcome the patient’s feeling of defragmentation of care and to support
the GP in his role as a ‘constant attendant’ or ‘coach’, a care manager can be added to
36
the FM care . The care manager has to be someone who is equipped with the
training and resources to guide FM patients in self‐management, problem solving,
goal setting, and other activities involved with the management of chronic pain. The
care manager can be a NP or specialized nurse. Nurse consultants have shown to be of
crucial value in redesign of health care services37. But also other health care
professionals can fill this position, like a social psychiatric nurse. Support for patients
and fostering patient engagement to enable patients to become adequately informed
and activated are core concepts of the CCM36,38. Patients themselves have to become
the principal caregivers. The patient as an active partner in the decision‐making
process improves agreement between patient’s values and choices and might be of
influence on patient’s perceived health status39.

Future research
FM is continuing to be a challenging and confusing disorder for clinicians and
researchers with its multifaceted nature, poorly understood etiology and
pathophysiology. Besides, FM patients are an intricate population for research
because of the often contradictory and inconsistent outcomes, which complicates the
evaluation of the effects of interventions. Multiple outcome variables are used which
reflect the complexity of FM. However, this variability in outcome measures across
clinical trials hinders evaluations of the efficacy and effectiveness of treatments and
slows progress in developing a solid foundation for evidence‐based practice.
Additionally, researchers mostly have to rely on patients’ self‐reported outcome data,
which is prone to error and bias. Despite the burgeoning theoretical literature and the
large number of instruments for measuring various health status domains, no unified
approach has been developed and little agreement exists concerning the meaning of
the results. Therefore, there is still a need for further consensus and the development
of a core set of measures with response criteria, more objective measuring
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instruments, and the introduction of standardized quantitative measurements into
routine clinical care40. Including a standard set of outcome measures in clinical trials
makes meaningful comparisons between treatments possible, provides a basis for
systematic reviews, permits pooling of data from different studies and facilitates the
process of developing research protocols41. This aligns with the key objectives of the
Outcome Measures in Rheumatology Clinical Trials (OMERACT) Fibromyalgia
Syndrome working group42 as well as the Initiative on Methods, Measurement, and
Pain Assessment in Clinical Trials (IMMPACT)43. Both initiatives initially focused on
identifying core outcome domains, specific outcome measures and specific methods
that can be used for interpreting the clinical importance of treatment outcomes in
respectively FM and chronic pain clinical trials41,44‐48. Fine tuning and cooperation
between both initiatives would be desirable, so core outcome domains and outcome
measures are comparable for disorders on the continuum of poly‐symptomatic
distress and can be applied to a wide variety of painful conditions. Further, linking the
outcome domains and outcome measures to the International Classification of
Functioning, Disability and Health (ICF)49 will be helpful for a comprehensive
measurement of the disease burden and the outcomes of treatment from a
biopsychosocial perspective.
It is important that all key concepts of the ICF, namely body function and structure,
activity, participation and contextual factors, are covered in outcome measures, so a
broad perspective reflecting the whole health experience of patients is presented
(Figure 8.2).

Figure 8.2

International Classification of Functioning, Disability and Health
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The ICF can serve as a conceptual model to define functioning and disability. It also
can be applied as external reference to identify and compare the concepts contained
in different outcome measures used in published clinical studies. Furthermore, the ICF
can be used to evaluate the adequacy of the recommended measures. The gathered
information can be useful to identify both the health areas most frequently addressed
in clinical studies of patients with FM and the areas that have sparsely been measured
despite the fact that they are relevant from the clinical point of view. When selecting
or developing an instrument, careful consideration needs to be taken into account by
researchers and clinicians regarding which aspects of health should be included50.
Besides the recommendation for outcome research, more research is required to
identify the vast number of biological, psychological and social factors that seem to
cause and perpetuate FM. Moreover, further research is needed to identify subgroups
of FM patients. Differentiation of FM patients into several subgroups might be helpful
for a more selective and hopefully more successful therapeutical approach. Subgroups
can provide guidance for treatment decisions so patients can be offered a tailored
treatment option. The evidence of the stepped care approach needs to be extended.
In addition, the screening and classification criteria, including the checklist for referral
to an appropriate intervention, require optimising and validating. A better insight in
factors associated with improvement or worsening due to treatment is essential and
can enhance treatment response.
The complexity of the treatment of FM requires multidisciplinary consensus that
guides health care professionals. In the recent years, at least 3 sets of guidelines have
been developed by different medical organizations in an attempt to standardize the
treatment of FM (American Pain Society, European League Against Rheumatism,
51‐53
. Besides our regional
Association of the Scientific Medical Societies of Germany)
multidisciplinary guideline, there is no recent national multidisciplinary FM guideline
available in Dutch. Therefore, we recommend the development of a evidence‐based
Dutch national multidisciplinary FM guideline made by selected representatives and
supported by the principal medical and health care professional associations that
intervene in its treatment (e.g. GP, RMT, rehabilitation specialist, psychiatrist,
psychologist, PT) and a representative of the Dutch patient association for FM (FES). In
this guideline, based on the stepped care approach, consensus should be achieved
about diagnostics, management and referral to appropriate interventions. The further
practice details should be established in regional collaboration agreements in close
consultation with the health care insurers.
Given the changing environment of FM in combination with the findings of the
research projects presented in this thesis, it can be concluded that the diagnosis of FM
can be made by another health care professional than a RMT on condition that he is
well trained. An uniform and regional stepped care model seems the best way of
managing FM, with a multidisciplinary intervention for complex patients. In such a
stepped care model, empowerment of patients by self‐management should take a
prominent place. In this way, high quality care at acceptable costs can be best
guaranteed for FM patients.
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Summary
This thesis describes the evaluation of two health care innovations in the care for
patients with fibromyalgia (FM). The two health care innovations concern a nurse‐led
diagnostic process and a multidisciplinary intervention with aftercare meetings. The
main objective was to investigate the feasibility and the effectiveness of these
innovations. In both innovations ‘timing’ is important: an early diagnosis and an early
treatment.
The general introduction of this thesis, chapter 1, discusses the background to and
relevance of the conducted studies. FM is a common benign musculoskeletal disorder
characterized by widespread pain, stiffness, fatigue, depressed mood and disturbed
sleep. The prevalence in the general population has been estimated at 0.5% to 5% and
most patients with FM are women. The pathogenesis of FM is still unclear, but the
disorder may result in disability and a significantly reduced perceived quality of life.
The economic burden of FM is also considerable because of reduced productivity or
ability to work and a high use of health care resources.
An accurate and timely diagnosis seems a critical first step to more effective care and
better outcomes for patients with FM. Little is known about the impact and prognosis
after a diagnosis of FM. It is possible that making a definite diagnosis will reduce the
number of referrals, the use of multiple health care providers, and costs. On the other
hand, acquiring the FM label might lead to increased illness behaviour, dependence
on health care providers, and increased health service costs.
Currently, there are no curative treatments available for patients with FM. Both
pharmacological and non‐pharmacological approaches are used to relieve complaints,
to improve patients’ quality of life and to coach patients to deal with the disorder.
Because of its multifaceted nature, FM is assumed to be managed best by multimodal
and/or multidisciplinary approaches. Although a number of studies has investigated
the effect of multimodal or multidisciplinary therapy for FM, the systematic reviews
performed in this area concluded that the evidence is scarce because of few studies,
low quality of these studies, high drop out rates and varying elements of therapy.
More and more, it is believed that early intervention for patients at risk of developing
persistent pain can prevent pain behaviour and adaptation to dysfunctioning.
In the beginning of 2001, the FM care (diagnostics and treatment) in the region
Maastricht‐Heuvelland showed several bottlenecks and shortcomings like an
enormous waiting list and lack of satisfying treatment options.
In order to relief these problems, a stepwise development of a care programme for
patients with FM has been proposed. The programme focused on early diagnosis and
early intervention. First, the focus was on improvement of accessibility of the
rheumatology outpatient clinic. The high number of patients with FM, the shortage of
rheumatologists (RMTs), and the substantial time demands per patient have
prompted us to consider whether the RMT should have the primary role in
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establishing a diagnosis of FM. Possibly, other trained health care workers, like the
specialized rheumatology nurse (SRN), could contribute to the diagnostic process.
Over the last decade, the role of specialized nurses has evolved. Apart from their role
in providing clinical care and education, specialized nurses may also assist the
physician in the care for patients with chronic but stable diseases. International
studies on the role and added value of SRNs show that they can have a feasible and
efficacious role in additional care or care substitution. Appointing the SRN in the
diagnostic process has many potential advantages, such as shortening the waiting list,
making a timely diagnosis and providing better care by the specific competencies of a
nurse. Therefore a nurse‐led diagnostic process has been developed in which the SRN
makes the diagnosis with supervision of the RMT.
Additionally to the improvement of accessibility of the rheumatology outpatient clinic
to secure an early FM diagnosis, an early treatment is important. Notwithstanding the
weaknesses in evidence for this treatment option like the disappearance of positive
outcomes in the long‐term, multidisciplinary interventions are increasingly applied
and recommended in the care for patients with FM. To meet the need for an early and
intensive intervention, and to preserve the benefits of the treatment on the long
term, a multidisciplinary programme with aftercare meetings has been developed.
The aftercare meetings were aimed at internalisation of the learned skills and
maintenance of self‐management and daily functioning.

Diagnostic process of fibromyalgia
To evaluate to what extent SRNs can substitute for RMTs in diagnosing FM, we
conducted a pragmatic randomized controlled trial (RCT). Patients who were referred
by the general practitioner (GP) to the rheumatology outpatient clinic of the
Maastricht University Hospital with symptoms of FM (n=193) were randomized to a
study group (SRN) (n=97) or a usual care (RMT) group (n=96).
The SRN patients were seen within 3 weeks by an experienced SRN who was trained in
the diagnosis of FM. The SRN took a structured history using a checklist in detecting
symptoms of FM as well as conditions that should be excluded and initiated routine
lab tests. During a 5‐minute supervision session, the RMT was informed by the SRN
about medical history, performed a brief physical examination and confirmed or
rejected the diagnosis of the SRN. The RMT patients were invited for a RMT visit after
a regular waiting period of about 3 months. This visit included extensive history
taking, physical examination, and additional tests if considered necessary. In both
groups FM was diagnosed according to the American College of Rheumatology (ACR)
criteria.
Chapter 2 presents the results of the process evaluation in which we assess whether
the substitution of SRNs for RMTs in the diagnostic process of FM is feasible with
regard to safety, patient satisfaction and diagnostic costs compared with a regular
consultation. Outcome measures were initial agreement on diagnosis between SRN
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and RMT in the SRN group, final diagnosis after 12‐24 months of follow‐up, patient
satisfaction, and diagnostic costs.
The mean waiting time after randomization was 2.8 weeks in the SRN group and 12.1
weeks in the RMT group. Eight patients cancelled their appointment because of the
waiting time (all RMT group). In the SRN group, the initial agreement between the
SRN and the RMT with regard to the diagnosis was 0.91. FM was significantly more
diagnosed in the SRN group (SRN group 92% vs. RMT group 72%). Five patients (1 in
SRN group and 4 in RMT group) were diagnosed with an inflammatory
rheumatological condition, and 12 patients (5 in SRN group and 7 in RMT group) were
diagnosed with a non‐rheumatological condition. After 12‐24 months of follow‐up, 6
additional diagnoses in 6 patients were made: FM in 3 patients (1 in SRN group, 2 in
RMT group), low back pain, axial osteoarthritis, pseudoradicular syndrome in 3 FM
patients (all SRN group). Patients in the SRN group were significantly more satisfied
than patients in the RMT group (e.g., they found that the SRN gave more usable
advices and paid more attention to the (psycho)social aspects of the disorder than the
RMT. Mean diagnostic costs were significantly lower in the SRN than in the RMT group
(€62). We concluded that substituting SRNs for RMTs in the diagnostic process of FM
is a trustworthy and successful approach. The nurse‐led diagnostic process saved
waiting time for the patients, improved patient satisfaction, and was cheaper
compared with a regular consultation, while there was no indication at follow‐up that
medically important diagnoses had been missed by the SRN.
Chapter 3 describes the cost‐consequence analysis of substituting SRNs for RMTs in
the diagnostic process of FM, using both a health care and societal perspective and a
9‐month time horizon. Alongside the RCT, we measured costs and consequences of
the nurse‐led diagnostic consult versus the rheumatologist‐led diagnostic consult.
Costs included health care consumption, patient and family costs, and productivity
costs. Consequences included patient satisfaction and health outcomes (including
health related quality of life (HRQoL) and functional status). Total health care
consumption costs and patient and family costs were significantly lower in the SRN
group (€346). Also, costs from a societal perspective (including absenteeism) were
lower in the SRN group compared with the RMT group (€1440).Patients in the SRN
group were significantly more satisfied. Improvements in health status were similar in
both groups after 9 months of follow‐up. We concluded that, from both a health care
and societal perspective, the nurse‐led diagnostic process is a recommendable
approach. We could not prove that a timely diagnosis had a positive effect on health
outcomes and social participation in terms of hours spent. Since the time horizon of
our analysis was only 9 months, a longer follow‐up may be necessary to confirm these
findings.
In the analysis of the RCT it was not distinguished whether a diagnosis of FM or
another diagnosis was made. In order to further investigate the impact of a diagnosis
of FM in comparison to another diagnosis, we performed a post‐hoc analysis of these
trial data after 9 months of follow‐up, comparing the patients in whom a diagnosis of
FM was made with those in whom another diagnosis was made (non‐FM) with respect
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to health outcomes and health care costs. Further, we investigated the impact of an early

diagnosis by the SRN in comparison with a regular (delayed) diagnosis by the RMT.
Chapter 4 presents the analyses of this study. Of all patients (n=193), 159 (82.4%) met
the ACR criteria for FM, in 33 patients (17.1%) another diagnosis (non‐FM) was made
and of 1 patient the diagnosis remained unknown. FM patients had a significantly
longer duration of complaints (6.3 yrs vs. 4.2 yrs) and indicated significantly more
additional health problems than non‐FM patients. Before the diagnosis was made, FM
patients also scored consistently worse than non‐FM patients. The timing of diagnosis
(early vs. delayed) did not influence these results. During 9 months of follow‐up, FM
patients showed a stable course in almost all health outcomes, while non‐FM patients
improved in almost all these outcomes. FM patients created €183 more health care
costs than non‐FM patients, but costs related to absenteeism from work were €701
higher in the non‐FM patients. An early diagnosis, however, importantly saved costs in
patients with a non‐FM diagnosis both from a health care and a societal perspective
(€5725 saving of total societal costs). The main conclusion of the post‐hoc analysis of
this RCT is that patients in whom a FM diagnosis was confirmed reported far worse
scores for almost all measured health outcomes in comparison with patients
diagnosed with any other condition. An important finding is that these differences
were already existent at baseline, before the diagnosis was made. Another important
finding is that in the period of 9 months of follow‐up patients with a confirmed
diagnosis of FM fared a stable ‐but far worse‐ course than patients in whom another
diagnosis was made. In fact, health outcomes tended to improve in this latter group. A
timing of diagnosis did not have any impact on health outcomes, neither at baseline
nor after follow up. An early diagnosis, however, saved costs, especially in patients
with a non‐FM diagnosis.

Management of fibromyalgia
Chapter 5 reports on 2 surveys conducted in 1998 and 2005 among health care
professionals involved in FM to get insight in regularly applied interventions for FM. In
these surveys information was gathered from 5 disciplines on their usual management
methods of FM in order to assess whether treatment regimens have changed in the
Netherlands during this period of 6 years. In addition, insight was gained into the
therapeutic motives of the professionals. A questionnaire was sent to a sample of 150
persons per discipline: GPs, RMTs, rehabilitation specialists, physiotherapists, and
psychologists. The overall response rate was 40.4%. The referral behaviour changed
(significantly), especially between GPs and RMTs. Rehabilitation specialists showed a
significantly increased choice for aerobic exercise and RMTs for multidisciplinary
therapy. RMTs and rehabilitation specialists showed decreased medication
prescribing. Preferences of treatment for FM differ per discipline. The choice is
principally made on the basis of subjective, profession group‐bound factors, like own
experiences and refresher courses. Particularly for GPs, dynamic patient factors are an
important motive in the management of FM. On the basis of this study, we concluded
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that the management of FM in the Netherlands between 1998 and 2005 has remained
unchanged. The societal problem is not reduced, but rather made more serious by the
moving of patients back and forth between doctors. Despite the published systematic
reviews in this 6‐years period, only a few items in the therapeutic approach have been
changed, some in conformity with the literature, others not. We found a significant
increase in the application of some of the international recommended treatments,
however the absolute application percentages are still very low. The increase is a
trend which hopefully will persist. The differences in practice between the several
disciplines seem explicable on the basis of the factors that for the professionals have a
prominent role in the choice of a therapy for FM. This study underlines the need for
further research into methods and processes of the management of FM, and their
clinical effectiveness. An effective way of dissemination, especially of guidelines, is
essential.
As highlighted in chapter 1, to meet the need for an early and intensive intervention,
and to preserve the benefits of the treatment on the long term, a 12‐week
multidisciplinary part‐time daycare programme (3 half days per week) with 5 aftercare
meetings has been developed. The multidisciplinary intervention was aimed at
optimizing daily functioning through coping with pain and disability. A
multidisciplinary team offered a programme of sociotherapy, physiotherapy,
psychotherapy and creative arts therapy, using group interaction as an additional tool
but also paying attention to the patient’s specific needs. Sociotherapy (twice a week)
was aimed at education and increasing social behaviour strategies and social support.
Physiotherapy (twice a week) was based on time contingent graded activity and
comprised fitness training, strength training and relaxation. Psychotherapy (once a
week) consisted of information about pain mechanisms and used methods of core
qualities, rational emotive therapy and transactional analysis. Creative arts therapy
(once a week) focussed on the opportunity to express feelings by visual arts instead of
verbal expressions. The purpose of the aftercare meetings, scheduled over a period of
9 months, was to repeat the key messages about coping in order to preserve the
behavioural change achieved in the 12‐week programme.
Before the effectiveness and cost‐effectiveness of our multidisciplinary programme
could be examined in a RCT, a study was performed to get an impression about the
feasibility of the multidisciplinary intervention in terms of attendance and drop‐out
rates, as well as about the level of efficacy and sustainability that could be expected.
This study is described in chapter 6. One hundred and five patients diagnosed with FM
started with the multidisciplinary programme and were assessed for functional status
and HRQoL until 9 months after completion. The drop‐out rate was 4.8%. The
attendance rate of 100 patients who completed the 12‐week programme and 5
aftercare meetings was high (97.4%), just like patient and therapist satisfaction. After
the 12‐week programme statistically significant improvement was seen for both
functional status and HRQoL. This improvement maintained after 9 months of follow‐
up. On average, only moderate improvements were observed. We concluded that our
12‐week multidisciplinary intervention with 5 aftercare meetings for FM patients is
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feasible and it is indicated that it can lead to sustained improvement in functional
status and HRQoL.
Chapter 7 illustrates the challenges of demonstrating effectiveness in a RCT of our
multidisciplinary treatment with aftercare meetings on quality of life, participation
and health care utilization in recently diagnosed patients with FM. In the RCT, we
compared, in a Zelen‐like design, the multidisciplinary programme (MD) with aerobic
exercise (AE) and usual care (UC). Recently diagnosed patients from the outpatient
rheumatology clinics of three medical centres in the South of the Netherlands were
consecutively recruited and pre‐randomised to MD (n=108), AE (n=47) or UC (n=48).
AE was given twice a week in a 12‐week course. UC varied but incorporated at least
education and life style advices. Primary outcomes were HRQoL, participation and
health care utilization. Secondary outcome was functional status. Total follow‐up in
the study was 21‐24 months. As willingness to participate in AE was limited, this group
has been analyzed but the interpretation of the data is considered arguable. Within
the MD group, a statistically significant improved HRQoL, and a statistically significant
reduction in number of hours sick leave, number of contacts with GPs, and number of
contacts with medical specialists were found. Moreover, statistically significant
improvements were found for functional status, which increased after the
intervention. However, no statistically significant between group differences were
found at the endpoint of the study. The multidisciplinary intervention seemed to yield
positive effects, but firm conclusions with regard to effectiveness can not be
formulated due to small between group differences and limitations of the study.
In the last chapter (chapter 8, the general discussion), the main findings are
summarised, discussed and combined into an overall conclusion. Based on the
findings concerning the nurse‐led diagnostic process it became clear that it does not
matter when and by whom the diagnosis FM is made. The early nurse‐led diagnostic
process is feasible and leads to lower costs than the usual rheumatologist‐led
consultation, both from a health care and a societal perspective, whilst neither
approach was better in terms of functional status and HRQoL. In contrast with our
hypothesis, an early diagnosis made by a SRN has practically no impact on health
outcomes. In fact, it looks as if a diagnosis of FM implies a rather poor prognosis (at
least poorer than another rheumatological diagnosis). Our studies do not allow a
conclusion about whether this is a reflection of the disorder itself, whether it is caused
by having a label of FM, or whether patients with FM have a different perception of
the severity of their disorder that is rather benign in the eyes of the RMT and GP
because it is non‐inflammatory and non‐destructive.
With respect to the multidisciplinary intervention we concluded that it was feasible.
Although significant sustaining effects of the multidisciplinary intervention were found
on HRQoL, participation, health care utilization and self‐reported health outcomes,
the between group differences were small. Therefore we had to conclude that the
effects of our multidisciplinary intervention seem to be limited although sustained
improvements could be found, sometimes at a similar level with AE and/or UC, which
are importantly cheaper. However, the patients who consented in participation in the
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MD group were motivated and completed the entire programme, both in the pilot‐
study and in the RCT, indicating that the treatment has met the needs and
expectations of the participating patients. In contrast, there was a high drop out rate
in the AE group, suggesting that this intervention meets only the needs of a selected
group of FM patients.
Findings from our research support the implementation of the nurse‐led diagnostic
process and to some extent the multidisciplinary intervention in regular care.
We presented also implications for practice and research. Concerning the diagnostic
process, attention needs to be given to the diagnostic criteria of FM. The ACR 1990
criteria were developed for research, but quickly used in clinical practice although
they were never validated for clinical diagnosis. The recent proposal of new clinical
diagnostic criteria (ACR 2010 criteria) is a good initiative. They do not rely on tender
points, take besides pain other FM‐related symptoms into account and are intended
to assess the severity of those symptoms. Research to determine the clinical
usefulness of these proposed criteria is ongoing.
The diagnosis of FM can safely be made by another health care professional than a
RMT on condition that he is well trained. One can argue that the SRN is not the only
discipline besides a RMT who can make a diagnosis of FM. As patients with FM‐like
symptoms are first seen in primary care, it seems a logical option that also GPs can
make the FM diagnosis. The recognition of FM by GPs is important since the early
detection will prevent costly and unnecessary tests and referrals, and delay in making
the diagnosis and starting an appropriate treatment. However, by thinking about the
right person for making the FM diagnosis, one should consider that the specific nurse
competencies aimed at enhancing self‐management are the added value and these
combined with the diagnostic protocol are the conditions for success of this approach.
The Chronic Care Model (CCM) provides a structure for the approach of changes in
chronic care. We recently started to use this model for the development of our care
programme. It is important that all elements of the CCM are represented in the
approach of managing FM and that these elements are interlocked because the
connection between the elements enhances the results of the separate interventions.
To optimize FM management, primary care should be strengthened and interventions
should preferably and as much as possible be situated in primary care.
Research is needed for the development of a core set of measuring instruments so
that for example meaningful comparisons between treatments are possible. The
Outcome Measures in Rheumatology Clinical Trials (OMERACT) Fibromyalgia
Syndrome working group as well as the Initiative on Methods, Measurement, and Pain
Assessment in Clinical Trials (IMMPACT) are working on such a core set. Fine tuning
and cooperation between both initiatives would be desirable as well as linking the
outcome domains and outcome measures to the International Classification of
Functioning, Disability and Health (ICF). Besides the recommendation for outcome
research, more research is required to identify the vast number of biological,
psychological and social factors that seem to cause and perpetuate FM. Moreover,
further research is needed to identify subgroups of FM patients. Also, the
development of a evidence‐based Dutch national multidisciplinary FM guideline is
recommended.
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Samenvatting
Dit proefschrift beschrijft de evaluatie van twee zorginnovaties voor patiënten met
fibromyalgie (FM). De twee innovaties betreffen: een diagnostisch proces uitgevoerd
door een verpleegkundig reumaconsulent onder supervisie van een reumatoloog en
een multidisciplinaire interventie met nazorgbijeenkomsten. Het hoofddoel van de
studies was om de haalbaarheid en de effectiviteit van deze innovaties te
onderzoeken. ‘Timing’ is heel belangrijk in beide innovaties: een zo snel mogelijke
diagnose en een zo snel mogelijke start van de behandeling.
De algemene inleiding van dit proefschrift, hoofdstuk 1, bespreekt de achtergrond en
de relevantie van de uitgevoerde studies. FM is een veel voorkomende aandoening
van het bewegingsapparaat, gekenmerkt door wijdverspreide pijn, stijfheid, moeheid,
depressieve klachten en slaapstoornissen. De aandoening komt bij 0.5% tot 5% van de
bevolking voor en de meeste patiënten met FM zijn vrouwen. Het
ontstaansmechanisme van FM is nog steeds niet bekend. De aandoening kan echter
resulteren in beperkingen in het dagelijks leven en in een belangrijke verminderde
ervaren kwaliteit van leven. Ook de economische gevolgen van FM zijn aanzienlijk als
gevolg van een verminderde productiviteit of verminderde arbeidsmogelijkheden en
hoge gezondheidszorgkosten.
Een accurate en snelle diagnose lijkt een kritische eerste stap naar een effectievere
zorg en betere behandeluitkomsten voor patiënten met FM. Weinig is bekend over de
impact en de prognose van het diagnosticeren van FM. Het is mogelijk dat door het
stellen van de diagnose FM het aantal verwijzingen, het aantal contacten met
zorgprofessionals en de gezondheidszorgkosten verminderen. Aan de andere kant kan
het krijgen van het FM label leiden tot een toename in ziektegedrag, afhankelijkheid
van zorgprofessionals en een toename van de gezondheidszorgkosten.
Momenteel zijn er geen curatieve behandelingen beschikbaar voor patiënten met FM.
Zowel farmacologische als niet‐farmacologische behandelingen worden ingezet om de
klachten te verlichten, kwaliteit van leven te verbeteren en patiënten te coachen in
het leren omgaan met hun ziekte. Vanwege het veelzijdige karakter van FM wordt
verondersteld dat deze aandoening het best behandeld wordt met multimodale en/of
multidisciplinaire zorgprogramma’s. Hoewel een aantal studies het effect van
multimodale of multidisciplinaire programma’s voor FM heeft onderzocht,
concludeerden de systematische reviews dat de evidentie schaars is vanwege het lage
aantal studies, de lage kwaliteit van de studies, de hoge uitval en de variërende
elementen van de programma’s. Er wordt meer en meer geloofd dat door snel een
behandeling te starten pijngedrag en disfunctioneren voorkomen kunnen worden bij
patiënten met een risico op het ontwikkelen van chronische pijn.
Begin 2001 liet de zorg voor patiënten met FM (diagnose en behandeling) in de regio
Maastricht‐Heuvelland meerdere knelpunten en tekortkomingen zien zoals een
enorme wachtlijst en een gebrek aan toereikende behandelmogelijkheden. Om deze
problemen op te lossen werd de ontwikkeling van een zorgprogramma voor patiënten
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met FM voorgesteld. Het zorgprogramma spitst zich toe op het snel stellen van de
diagnose en het snel starten met de behandeling. Het eerste doel was het
verminderen van de wachttijd voor een poliklinisch consult reumatologie. Het hoge
aantal patiënten met FM, het tekort aan reumatologen en de aanzienlijke
tijdsinvestering per patiënt hebben ons ertoe aangezet te overwegen of een
reumatoloog de primaire rol moet hebben in stellen van de diagnose FM. Mogelijk
kunnen andere getrainde zorgprofessionals, zoals de verpleegkundig reumaconsulent,
een bijdrage leveren aan het diagnostisch proces.
De laatste 10 jaar heeft zich de rol van gespecialiseerde verpleegkundigen geleidelijk
ontwikkeld. Los van hun rol in de klinische zorg en patiënteneducatie kunnen
gespecialiseerde verpleegkundigen de arts helpen in de zorg voor patiënten met een
chronische, maar stabiele ziekte. Internationale studies naar de rol en toegevoegde
waarde van verpleegkundig reumaconsulenten tonen aan dat zij een haalbare en
effectieve rol in aanvullende zorg of zorgsubstitutie kunnen hebben. Het aanstellen
van een verpleegkundig reumaconsulent in het diagnostisch proces heeft vele
potentiële voordelen zoals het verkorten van de wachtlijst, het snel stellen van een
diagnose en het leveren van betere zorg door middel van de specifieke competenties
van verpleegkundigen. Daarom hebben we een diagnostisch proces ontwikkeld dat
geleid wordt door een verpleegkundige die een diagnose stelt onder supervisie van
een reumatoloog.
Naast het verminderen van de wachttijd voor een poliklinisch consult reumatologie
zodat een snelle diagnose gewaarborgd wordt, is het snel starten met behandeling
belangrijk. Ondanks de zwakke bewijslast voor multidisciplinaire interventies, zoals
het verdwijnen van positieve resultaten op lange termijn, wordt deze behandeling
meer en meer aanbevolen en toegepast in de zorg voor patiënten met FM. Om te
voldoen aan de noodzaak van een snelle en intensieve behandeling werd een
multidisciplinair zorgprogramma met nazorgbijeenkomsten ontwikkeld. Deze
nazorgbijeenkomsten werden georganiseerd om de positieve effecten van de
multidisciplinaire behandeling op lange termijn vast te houden. Zij zijn gericht op het
internaliseren van de geleerde vaardigheden en het behoud van zelfmanagement en
dagelijks functioneren.

Diagnostisch proces van fibromyalgie
Om te evalueren in welke mate een reumatoloog door een verpleegkundig
reumaconsulent vervangen kan worden bij het stellen van de diagnose FM voerden
we een pragmatisch gerandomiseerd gecontroleerd onderzoek (RCT) uit. Patiënten
met symptomen van FM (n=193), verwezen door de huisarts naar de polikliniek
reumatologie van het MUMC+, werden gerandomiseerd naar een studiegroep en een
controlegroep. De patiënten in de studiegroep werden gezien door de verpleegkundig
reumaconsulent (VRC‐groep; n=97). De patiënten in de controlegroep werden gezien
door de reumatoloog (RMT‐groep; n=96)
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De patiënten uit de VRC‐groep werden binnen 3 weken gezien door een ervaren
verpleegkundig reumaconsulent die geschoold was in het stellen van de diagnose FM.
De verpleegkundig reumaconsulent nam een gestructureerde anamnese af,
gebruikmakend van een checklist met FM symptomen en uit te sluiten aandoeningen.
Ook werden door de verpleegkundig reumaconsulent routine bloedonderzoek
aangevraagd. Gedurende een 5‐minuten durende supervisie werd de reumatoloog
door de verpleegkundig reumaconsulent geïnformeerd over de ziektegeschiedenis. De
reumatoloog voerde een kort klinisch onderzoek uit en bevestigde al dan niet de
diagnose gesteld door de verpleegkundig reumaconsulent. De patiënten uit de RMT‐
groep werden uitgenodigd op de polikliniek reumatologie na een reguliere wachttijd
van ongeveer 3 maanden. Tijdens dit poliklinisch consult werd een uitgebreide
anamnese afgenomen, klinisch onderzoek uitgevoerd en bijkomende onderzoeken
aangevraagd indien de reumatoloog dit nodig vond. In beide groepen werd FM
gediagnosticeerd volgens de criteria van het American College of Rheumatology
(ACR).
Hoofdstuk 2 presenteert de resultaten van de procesevaluatie waarbij we beoordelen
of de vervanging van reumatologen door verpleegkundig reumaconsulenten haalbaar
is in het kader van veiligheid, patiënttevredenheid en kosten van het diagnostisch
proces in vergelijking met een regulier polikliniekbezoek. De uitkomstmaten waren
overeenstemming over de diagnose tussen verpleegkundig reumaconsulenten en
reumatologen in de VRC‐groep, de definitieve diagnose na 12‐24 maanden follow‐up,
patiënttevredenheid en kosten van het diagnostisch proces.
De gemiddelde wachttijd na randomisatie was 2.8 weken in de VRC‐groep en 12.1
weken in de RMT‐groep. Acht patiënten uit de RMT‐groep hebben hun afspraak
afgezegd vanwege de wachttijd. In de VRC‐groep bedroeg de overeenstemming over
de diagnose tussen verpleegkundig reumaconsulenten en reumatologen 0.91. De
diagnose FM werd significant vaker gesteld in de VRC‐groep (VRC‐groep 92% vs. RMT‐
groep 72%). Bij 5 patiënten (1 in de VRC‐groep en 4 in de RMT‐groep) werd een
reumatologische diagnose gesteld en bij 12 patiënten (5 in de VRC‐groep en 7 in de
RMT‐groep) werd een niet‐reumatologische diagnose gesteld. Na 12‐24 maanden
follow‐up werden 6 bijkomende diagnoses bij 6 patiënten gesteld: FM bij 3 patiënten
(1 in de VRC‐groep en 2 in de RMT‐groep), en lage rug pijn, axiale osteoartritis en een
pseudoradiculair syndroom bij 3 FM patiënten (allen in de VRC‐groep). In beide
groepen werd geen enkele van de oorspronkelijk gestelde diagnoses herzien.
Patiënten in de VRC‐groep waren beduidend meer tevreden dan patiënten in de RMT‐
groep (ze vonden bijvoorbeeld dat ze van de verpleegkundig reumaconsulent
nuttigere adviezen kregen en dat de verpleegkundig reumaconsulent meer aandacht
besteedde aan de (psycho)sociale aspecten van de aandoening). De gemiddelde
kosten van het diagnostisch proces waren significant lager in de VRC‐groep dan in de
RMT‐groep (€62).
We concludeerden dat het inschakelen van verpleegkundig reumaconsulenten als
vervanging van reumatologen in het diagnostisch proces van FM een betrouwbare en
succesvolle benadering was. Het diagnostisch proces uitgevoerd door de
verpleegkundig reumaconsulent zorgde voor een kortere wachttijd, verhoogde de
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patiënttevredenheid en was goedkoper dan een regulier consult terwijl er bij de
follow‐up geen indicatie was dat door de verpleegkundig reumaconsulent medisch
belangrijke diagnoses gemist werden.
Hoofdstuk 3 beschrijft de uitvoering van een cost‐consequence analyse met
betrekking tot de vervanging van reumatologen door verpleegkundig
reumaconsulenten in het diagnostisch proces van FM, zowel vanuit gezondheidszorg
als maatschappelijk perspectief. De tijdshorizon bedroeg 9 maanden. Naast de RCT
hebben we de kosten en consequenties gemeten van het diagnostisch proces
uitgevoerd door de verpleegkundig reumaconsulent versus het diagnostisch proces
uitgevoerd door de reumatoloog. Het betrof kosten van gezondheidszorgconsumptie,
patiënt‐ en familiekosten en productiviteitskosten. De consequenties betroffen
patiënttevredenheid en gezondheidsuitkomsten (inclusief gezondheidsgerelateerde
kwaliteit van leven en functionele status). Kosten voor gezondheidszorgconsumptie
en patiënt‐ en familiekosten waren significant lager in de VRC‐groep (€346). Ook de
maatschappelijke kosten (o.a. ziekteverzuim) waren lager in de VRC‐ groep dan in de
RMT‐groep (€1440). Patiënten in de VRC‐groep waren aanzienlijk meer tevreden. De
verbetering van de gezondheidstoestand was in beide groepen hetzelfde na 9
maanden follow‐up. We concludeerden dat, zowel vanuit gezondheidszorg als
maatschappelijk perspectief, het diagnostisch proces geleid door een verpleegkundige
een aan te bevelen benadering is. We konden niet aantonen dat een snelle diagnose
een positief effect had op de gezondheidsuitkomsten en maatschappelijke
participatie. Omdat de tijdspanne van onze analyse slechts 9 maanden bedroeg, kan
een langere follow‐up nodig zijn om deze effecten te bevestigen.
In de analyse van de RCT werd geen verschil gemaakt tussen patiënten waarbij de
diagnose FM werd gesteld of patiënten waarbij een andere diagnose werd gesteld.
Om de impact van een FM diagnose in vergelijking met een andere diagnose te
onderzoeken werd na 9 maanden follow‐up een post‐hoc analyse van deze trialdata
uitgevoerd. De patiënten met de diagnose FM werden vergeleken met de patiënten
met een andere diagnose met betrekking tot gezondheidsuitkomsten en
gezondheidszorgkosten. Verder onderzochten we de impact van een snelle
diagnosestelling binnen 3 weken door de verpleegkundig reumaconsulent vergeleken
met een reguliere (vertraagde) diagnosestelling na 3 maanden door de reumatoloog.
Hoofdstuk 4 presenteert de analyses van deze studie. Van alle patiënten (n=193)
hadden er 159 (82.4%) de diagnose FM volgens de ACR criteria, 33 (17.1%) een andere
diagnose en van 1 patiënt was de diagnose onbekend. FM patiënten hadden
significant langer klachten (6.3 vs. 4.2 jaar) en hadden vaker andere
gezondheidsproblemen dan patiënten zonder FM. Voordat de diagnose gesteld werd,
deden FM patiënten het op die uitkomstmaten slechter dan patiënten zonder FM. De
timing van de diagnose (snel vs. laat) had geen invloed op deze resultaten. Gedurende
9 maanden follow‐up toonden FM patiënten op bijna alle gezondheidsuitkomsten
geen vooruitgang, terwijl patiënten zonder FM op bijna alle gezondheidsuitkomsten
verbeterden. De gezondheidszorgkosten van FM patiënten waren €183 hoger dan die
van patiënten zonder FM, maar de kosten door afwezigheid op het werk waren €701
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hoger bij patiënten zonder FM. Een snelle diagnose spaarde veel kosten bij patiënten
zonder FM zowel vanuit gezondheidszorg als maatschappelijk perspectief (€5725
minder maatschappelijke kosten). De belangrijkste conclusie van de post‐hoc analyse
van deze RCT was dat patiënten bij wie een diagnose FM bevestigd werd veel slechter
scoorden op bijna alle gemeten gezondheidsuitkomsten in vergelijking met patiënten
gediagnosticeerd met enige andere aandoening. Een belangrijke bevinding is dat deze
verschillen reeds bestonden voordat de diagnose gesteld werd. Een andere
belangrijke bevinding is dat over een periode van 9 maanden follow‐up patiënten met
een bevestigde diagnose FM een stabiel ziekteverloop hadden, weliswaar veel
slechter dan patiënten met een andere diagnose. In deze laatste groep neigden de
gezondheidsuitkomsten te verbeteren. De timing van de diagnose had geen invloed
op de gezondheidsuitkomsten, noch bij de startmeting, noch bij follow‐up meting.
Nochtans spaarde een snelle diagnose kosten, vooral bij patiënten zonder FM.

Behandeling van fibromyalgie
Hoofdstuk 5 rapporteert over 2 enquêtes die uitgevoerd werden in 1998 en 2005
onder gezondheidszorg professionals die betrokken waren in de FM zorg om inzicht te
krijgen in FM behandelingen die veel toegepast werden. In deze enquêtes werd
informatie verzameld onder 5 disciplines over hoe ze gewoonlijk omgaan met FM om
te beoordelen of de behandelprincipes in Nederland veranderd waren over deze 6
jaar. Daarbij werd bij professionals inzicht verworven in de achterliggende
beweegredenen voor de keuze van een behandeling. Steekproefsgewijs werd een
vragenlijst verzonden aan 150 personen per discipline: huisartsen, reumatologen,
revalidatieartsen, fysiotherapeuten en psychologen. In het totaal heeft 40,4%
gereageerd. Het verwijsgedrag veranderde aanzienlijk vooral tussen huisartsen en
reumatologen. Revalidatieartsen kozen significant vaker voor aerobe oefentherapie
en reumatologen voor multidisciplinaire therapie. Reumatologen en revalidatieartsen
schreven minder vaak medicatie voor. Per discipline verschilt de voorkeur voor welke
behandeling wordt ingezet. De keuze wordt vooral bepaald op basis van subjectieve,
beroepsgroepgebonden factoren zoals eigen ervaring en bijscholingen. Vooral bij
huisartsen zijn dynamische patiëntfactoren een belangrijk motief om te bepalen hoe
om te gaan met FM. Op basis van deze studie concludeerden we dat de zorg voor FM
in Nederland tussen 1998 en 2005 niet veranderd is. De maatschappelijke problemen
zijn niet verminderd maar eerder erger geworden omdat patiënten vaker over en
weer worden verwezen tussen artsen. Ondanks de gepubliceerde systematische
reviews in deze 6 jaar zijn maar een paar items in de therapeutische benadering
veranderd, sommige conform de literatuur, andere niet. We vonden een significante
toename in het gebruik van een aantal internationaal aanbevolen behandelingen,
echter de absolute percentages zijn nog altijd heel laag. Deze toename is een trend
die zich hopelijk doorzet. De verschillen in de dagelijkse praktijk tussen de
verschillende disciplines lijken te verklaren op basis van de factoren die voor de
professionals een prominente rol spelen in de therapiekeuze. Deze studie
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onderstreept de noodzaak voor verder onderzoek naar methoden en processen in de
zorg rond FM en hun klinische effectiviteit. Een effectieve manier om kennis te
verspreiden, vooral via richtlijnen, is essentieel.
Zoals aangegeven in hoofdstuk 1 werd een 12‐weken durend multidisciplinair
parttime dagbehandelingsprogramma (3 halve dagen per week) met 5
nazorgbijeenkomsten ontwikkeld om te voldoen aan de behoefte aan een snelle en
intensieve behandeling en om de positieve effecten van de behandeling op lange
termijn te behouden. Het doel van de multidisciplinaire interventie was het dagelijks
functioneren te optimaliseren door beter te kunnen omgaan met de pijn en de
beperkingen. Het multidisciplinair programma bestond uit sociotherapie,
fysiotherapie, psychotherapie en creatieve therapie. De groepsinteractie was een
bijkomend voordeel, maar er werd ook aandacht besteed aan de specifieke behoeften
van de patiënten. Sociotherapie (2 maal per week) richtte zich op educatie en het
verbeteren van sociale gedragsstrategieën en sociale steun. Fysiotherapie (2 maal per
week) was gebaseerd op tijdcontingente graded activity en bestond uit fitness,
krachttraining en relaxatie. Psychotherapie (1 maal per week) gaf informatie over
pijnmechanismen en gebruikte methoden als kernkwaliteiten, rationele emotieve
therapie en transactionele analyse. Creatieve therapie (1 maal per week) richtte zich
op de mogelijkheden om gevoelens visueel uit te drukken in plaats van verbaal. Het
doel van de nazorgbijeenkomsten (5 in 9 maanden) was om de sleutelelementen met
betrekking tot coping te herhalen om de gedragsverandering bereikt in het 12‐weken
durend programma te behouden.
Voordat de effectiviteit en de kosteneffectiviteit van ons multidisciplinair programma
onderzocht kon worden in een RCT, werd een studie uitgevoerd om een indruk te
krijgen over de haalbaarheid van de multidisciplinaire interventie voor wat betreft de
aanwezigheids‐ en uitvalpercentages alsook om een indruk te krijgen over het niveau
van het effect en de duurzaamheid van het effect dat verwacht kon worden. Deze
studie wordt beschreven in hoofdstuk 6. Honderd en vijf patiënten met de diagnose
FM startten met het multidisciplinair programma en werden beoordeeld op
functionele toestand en gezondheidsgerelateerde kwaliteit van leven tot 9 maanden
na beëindiging van het programma. Het uitvalpercentage bedroeg 4.8%. Het
aanwezigheidspercentage van de 100 patiënten die het 12‐weken durend programma
met 5 nazorgbijeenkomsten volledig volgden, was hoog (97.4%), net zoals de
tevredenheid van de patiënten en therapeuten. Na het 12‐weken durend programma
werd een statistisch significante vooruitgang gezien voor functionele status en
gezondheidsgerelateerde kwaliteit van leven. Deze vooruitgang bestond nog na 9
maanden follow‐up. Gemiddeld was de vooruitgang slechts matig. We concludeerden
dat onze 12‐weken durende multidisciplinaire interventie met 5 nazorgbijeenkomsten
voor FM patiënten haalbaar is en dat er indicaties zijn dat de interventie kan leiden tot
een aanhoudende verbetering in functionele status en kwaliteit van leven.
Hoofdstuk 7 illustreert de uitdagingen om de effectiviteit van ons multidisciplinair
programma met nazorgbijeenkomsten bij recent gediagnosticeerde FM patiënten in
een RCT aan te tonen. In de RCT vergeleken we in een Zelen‐achtig design het
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multidisciplinair programma met aerobe oefentherapie en gebruikelijke zorg. Op de
poliklinieken reumatologie van 3 ziekenhuizen in het zuiden van Nederland werden
recent gediagnosticeerde
patiënten achtereenvolgens gerekruteerd en voor‐
gerandomiseerd naar multidisciplinair (n=108), aerobe oefentherapie (n=47) en
gebruikelijke zorg (n=48). De aerobe oefentherapie vond gedurende 12 weken 2 maal
per week plaats. De gebruikelijke zorg varieerde maar omhelsde ten minste educatie
en levensstijladviezen. De primaire uitkomsten waren gezondheidsgerelateerde
kwaliteit van leven, participatie en het gebruik maken van de gezondheidszorg. De
secundaire uitkomst was functionele status. De totale follow‐up bedroeg 21‐24
maanden. Omdat de bereidheid deel te nemen aan de aerobe oefentherapie beperkt
was, beschouwen wij de interpretatie van deze data als bediscussieerbaar. Binnen de
multidisciplinaire groep werden een statistisch significant verbeterde
gezondheidsgerelateerde kwaliteit van leven en een statistisch significante
vermindering in het aantal uren ziekteverzuim, het aantal contacten met huisartsen
en het aantal contacten met medisch specialisten gevonden. Bovendien werden
statistisch significante verbeteringen gevonden voor functionele status die zelfs
toenam na de interventie. Echter op het einde van de studie werden geen statistisch
significante verschillen tussen de groepen gevonden. Het multidisciplinaire
programma lijkt positieve effecten op te leveren, maar stevige conclusies met
betrekking tot de effectiviteit kunnen niet worden geformuleerd vanwege de kleine
verschillen tussen de groepen en de beperkingen van de studie.
In het laatste hoofdstuk (hoofdstuk 8, de algemene discussie), worden de
belangrijkste bevindingen samengevat, bediscussieerd en samengevoegd tot een
algemene conclusie. Op basis van de bevindingen betreffende het diagnostisch proces
geleid door een verpleegkundige werd het duidelijk dat het er niet toe doet wanneer
en door wie de diagnose FM gesteld wordt. Het snelle diagnostische proces geleid
door een verpleegkundige is goed uitvoerbaar en de kosten zijn lager dan bij het
gebruikelijke polikliniek bezoek aan de reumatoloog, zowel vanuit
gezondheidszorgperspectief als vanuit maatschappelijk perspectief. Geen van beide
benaderingen kwam er beter uit met betrekking tot functionele status en
gezondheidsgerelateerde kwaliteit van leven. In tegenstelling tot onze hypothese
heeft een snelle diagnose gesteld door een verpleegkundige praktisch geen impact op
de gezondheidsuitkomsten. In feite lijkt het erop dat de diagnose FM op zich een
eerder slechte prognose heeft (tenminste slechter dan bij een andere
reumatologische diagnose). Onze studies laten niet toe de conclusie te trekken of dit
te maken heeft met de aandoening zelf, of met het label FM dat een patiënt
opgeplakt krijgt, of dat patiënten met FM een andere perceptie hebben over de ernst
van hun aandoening die in de ogen van de reumatoloog en huisarts eerder benigne is
omdat het een niet‐inflammatoire en niet‐destructieve aandoening betreft.
Met betrekking tot de multidisciplinaire interventie concludeerden we dat ons
multidisciplinair programma haalbaar is. We vonden significante blijvende effecten
van ons programma op gezondheidsgerelateerde kwaliteit van leven,
maatschappelijke participatie, gezondheidszorgconsumptie, en zelfgerapporteerde
gezondheidsuitkomsten. De verschillen tussen de groepen waren echter klein.
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Daarom moesten we concluderen dat de effecten van ons multidisciplinair
programma beperkt leken hoewel blijvende verbetering gevonden kon worden, soms
op hetzelfde niveau als aerobe oefentherapie en/of gebruikelijke zorg die beiden veel
goedkoper zijn. Echter de patiënten die besloten deel te nemen aan de
multidisciplinaire behandeling waren gemotiveerd en volgden het programma
volledig, zowel in de pilotstudie als in de RCT. Dit gaf een indicatie dat het programma
voldeed aan de behoeften en verwachtingen van de deelnemende patiënten. De
aerobe oefengroep echter had een hoge uitval. Dit suggereerde dat deze interventie
slechts voldeed aan de behoeften van een geselecteerde groep FM patiënten.
Bevindingen van ons onderzoek onderbouwen de implementatie van het diagnostisch
proces geleid door de verpleegkundige en in enige mate ook de implementatie van
het multidisciplinair programma in de reguliere zorg.
We stelden ook implicaties voor de praktijk en verdere wetenschappelijk onderzoek
voor. Betreffende het diagnostische proces verdienen de diagnostische criteria voor
FM aandacht. De ACR 1990 criteria waren ontwikkeld voor wetenschappelijk
onderzoek maar werden al vlug gebruikt in de klinische praktijk hoewel ze hier nooit
voor gevalideerd zijn. Het is een goed initiatief dat heel recent nieuwe klinische
diagnostische criteria (ACR 2010 criteria) werden voorgesteld. Zij baseren zich niet op
drukpunten, nemen naast pijn ook andere FM gerelateerde symptomen in
beschouwing en zijn bedoeld om de ernst van deze symptomen te beoordelen.
Wetenschappelijk onderzoek om de klinische bruikbaarheid te bepalen loopt
momenteel.
De diagnose FM kan veilig gesteld worden door een andere gezondheidszorg
professional dan de reumatoloog op voorwaarde dat deze goed getraind is. Je zou ook
kunnen stellen dat de verpleegkundig reumaconsulent naast de reumatoloog niet de
enige discipline is die de diagnose FM kan stellen. Omdat patiënten met FM‐achtige
symptomen allereerst in de eerste lijn worden gezien, lijkt het een logische optie dat
ook de huisarts de diagnose kan stellen. De herkenning van FM door de huisarts is
belangrijk omdat het vroeg vaststellen van FM dure en onnodige onderzoeken en
verwijzingen voorkomt, evenals een vertraging in het stellen van de diagnose en het
starten van een geschikte behandeling. Echter bij het overwegen wie de juiste
persoon is om de diagnose FM te stellen, moet in beschouwing genomen worden dat
de specifieke verpleegkundige competenties gericht op het versterken van
zelfmanagement de toegevoegde waarde zijn. Deze gecombineerd met het
diagnostische protocol zijn de voorwaarden voor het succes van deze benadering.
Het Chronic Care Model (CCM) voorziet in een structuur voor de benadering van
veranderingen in de chronische zorg. We zijn recent gestart dit model te gebruiken
voor de ontwikkeling van ons zorgprogramma. Het is belangrijk dat alle elementen
van het Chronic Care Model vertegenwoordigd zijn in de benadering van de zorg voor
FM en dat deze elementen in elkaar grijpen omdat de verbinding tussen de elementen
de resultaten van de aparte interventies versterkt. Om de zorg rond FM te verbeteren
zou de eerstelijnszorg versterkt moeten worden en zouden interventies zo veel als
mogelijk in de eerste lijn moeten plaatsvinden.
Wetenschappelijk onderzoek naar de ontwikkeling van een basisset
meetinstrumenten is nodig zodat onder andere betekenisvolle vergelijkingen tussen
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behandelingen mogelijk zijn. De werkgroep FM Outcome Measures in Rheumatology
Clinical Trials (OMERACT) alsook de Initiative on Methods, Measurement, and Pain
Assessment in Clinical Trials (IMMPACT) werken aan een dergelijke basisset.
Afstemming en samenwerking tussen beide initiatieven zou wenselijk zijn, alsook het
linken van de uitkomstdomeinen en ‐maten aan de International Classification of
Functioning, Disability and Health (ICF). Naast de aanbeveling voor wetenschappelijk
onderzoek naar uitkomstmaten is er meer onderzoek nodig naar het enorme aantal
biologische, psychosociale en maatschappelijke factoren die FM mogelijk veroorzaken
en in stand houden. Bovendien is verder onderzoek noodzakelijk om subgroepen van
FM patiënten te definiëren. Ook de ontwikkeling van een nationale Nederlandse
evidence‐based multidisciplinaire FM richtlijn verdient aanbeveling.

15ϭ

Dankwoord



152

Dankwoord
Het begon allemaal met een half A4‐tje waarop de 2 zorginnovaties kort stonden
beschreven. Die moesten worden geëvalueerd, en dat mocht ik gaan doen. Met mijn
copromotor heb ik veel gebrainstormd hoe het onderzoek er uit zou moeten zien: één
of twee gerandomiseerde studies met twee, drie of vier armen. Onder‐
tussen/tegelijkertijd heb ik de twee onderzoeksvoorstellen geschreven, werden
promotoren gezocht en werd goedkeuring aan de medisch ethische toetsings‐
commissie gevraagd. Tegen de tijd dat dit allemaal rond was, waren we bijna
anderhalf jaar verder en kon het ‘echte’ onderzoek beginnen. En nu is het boekje
eindelijk af!
Terugziend op mijn promotietraject stel ik vast dat het een lange weg is geweest die
heel anders is verlopen dan ik en menig ander had gedacht. Het was een uniek
avontuur, maar ook een lange en soms moeilijke weg van hollen en stilstaan. Gelukkig
waren er mensen die tijdens deze intervaltraining met me zijn meegelopen.
Sommigen een stukje, anderen het hele eind. Voordat ik een aantal mensen hiervoor
meer persoonlijk bedank, wil ik eerst een algemeen dankwoord uitspreken aan
iedereen die mij in de gelegenheid heeft gesteld en eraan heeft bijgedragen om dit
werk tot een goed einde te brengen.
Allereerst wil ik de promotiecommissie, Prof. dr. R.B.M. Landewé, Prof. dr. J.L.
Severens en Dr. G.J.C. Schulpen, bedanken. Beste Robert, Hans en Guy, eindelijk is het
zover: het boekje is klaar! Jullie bereidheid mee te denken was stimulerend en jullie
inbreng en kritische blik heb ik altijd zeer op prijs gesteld.
Guy, bedankt voor de vruchtbare brainstormsessies en de manier waarop je me
stimuleerde ook in mijn formuleringen dichtbij de praktijk te blijven.
Robert, toen Guy naar de RHZ vertrok, was jij bereid mijn eerste begeleider te
worden. Ik heb bewondering voor je wetenschappelijke kennis en de wijze waarop je
dit in begrijpelijke taal kunt weergeven.
Hans, bedankt voor je aanmoedigingen, ook al vroeg je je soms af of het ooit klaar zou
komen. Je scherpe analyses heb ik altijd erg gewaardeerd.
Vervolgens wil ik diegenen bedanken die coauteur zijn bij verschillende artikelen die
onderdeel zijn van dit proefschrift: Prof. dr. Frans Nijhuis, Prof. dr. Bert Vrijhoef, drs.
Yvonne van Eijk, Dr. Annelies Boonen, drs. Henk Sonneveld, Prof. dr. Piet Geussens en
dr. Frans Tan.
Beste Frans, jij bent bij de beginfase van het onderzoek betrokken geweest, vooral
toen het ging over de wijze waarop maatschappelijke participatie goed te meten is.
Bedankt voor je inzet en energie die je erin hebt gestoken. Beste Bert, het was fijn om
met jou samen te werken. Jammer dat onze wegen zich scheiden, maar wie weet
komen we in de toekomst elkaar nog wel weer eens tegen. Beste Yvonne, jouw
proefschrift zal voor een gedeelte in het verlengde liggen van dit proefschrift. Fijn dat
ik voor een deel de zorg en het onderzoek voor fibromyalgie verder met jou heb

Dankwoord

153

kunnen uitbouwen. Beste Annelies, bedankt voor het prettige brainstormen. Dat EQ‐
5D artikel ga ik nog een keer submitten!
Ook wil ik alle deelnemers aan dit wetenschappelijk onderzoek bedanken. Dit waren
zowel fibromyalgie patiënten alsook behandelaars van patiënten met fibromyalgie. De
gegevens die door middel van jullie medewerking zijn verkregen, vormen de basis
voor dit proefschrift.
De verpleegkundig reumaconsulenten van het MUMC+ en de reumatologen van
zowel het MUMC+ als het Atrium MC en Orbis MC vulden altijd trouw de gegevens
in die ik voor mijn onderzoek nodig had. De poli‐assistentes reumatologie van het
MUMC+, Maddy en Edith, hebben mij trouw voorzien van de benodigde formulieren
en verwijzingen. Ook voor jullie mijn hartelijke dank.
In het bijzonder wil ik het multidisciplinaire behandelteam FM van azM Herstelzorg
(voorheen ‘Huize Blankenberg’) noemen. Ik heb bewondering voor de passie en
gedrevenheid waarmee jullie het multidisciplinaire programma hebben vormgegeven
en waarmee jullie je inzetten voor de cliënten.
Verder dank ik de mensen die de data voor me hebben ingevoerd: Henk Sonneveld,
Margriet Theunissen, Chris Reijnders, Greet Willemsen, Heleen Schillings† en Diana
Kerner†.
De leden van de beoordelingscommissie Prof. dr. Sjef van der Linden, Prof. dr. Job
Metsemakers en Dr. Annelies Boonen dank ik voor hun bereidheid het concept‐
proefschrift te lezen en te beoordelen. Tiny Wouters, hartelijk dank voor het
vormgeven van dit proefschrift. Het is heerlijk dat jij me zoveel werk uit handen hebt
genomen.
Hans Fiolet, directeur van de RVE Patiënt en Zorg van het MUMC+, hartelijk bedankt
voor het vertrouwen dat je in mij stelde en de ruimte die je gaf, ook financieel, om het
onderzoek uit te voeren. Zeker in de laatste fase van het proefschrift heb ik gevoeld
hoe je naast me bent blijven staan.
Een speciaal woord van dank aan Ton van Attekum die niet meer bij ons is. Hij bleef
geloven in mijn herstel én in de afronding van dit boekje. Hij heeft vanuit zijn positie
mij de bescherming geboden die ik in die tijd nodig had.
Het onderzoek is uitgevoerd vanuit de onderzoeksafdeling van de RVE Patiënt en Zorg.
De vele (ex‐)collega’s dank ik voor hun praktische hulp, interesse en medeleven. In het
bijzonder noem ik mijn (ex‐)kamergenoten Monique Bessems, Yvonne van Eijk,
Anneke Dijk en Wendy Engering.
Lieve Monique, jij was al aangesteld op het project als onderzoeksassistent toen ik
nog helemaal niet in beeld was. Gedurende de rit naar de promotie hebben we heel
wat meegemaakt en samen gedeeld. Bedankt voor alles! Ik ben heel blij dat je me ook
tijdens de promotie ter zijde zult staan.
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Lieve familie, vrienden, kennissen en buren, bedankt voor jullie meeleven en jullie
interesse in mijn werk. Door de drukte van de afgelopen jaren heb ik contacten soms
wel wat verwaarloosd. Hopelijk komen er nu betere tijden!
Lieve Aleida, we zijn al vriendinnen vanaf de zomer van 1994, net voordat mijn
Maastrichtse avontuur begon. Wat hebben we samen veel beleefd en ondernomen.
Bedankt voor je warme belangstelling en steun in de afgelopen jaren waarin we alle
lief en leed samen gedeeld hebben. Ik vind het een eer dat ook jij mijn paranimf zult
zijn.
Lieve Geert‐Daan & Marinca, fijn dat jullie mijn broer en schoonzus zijn. Bij jullie kon ik
altijd terecht, ook als het moeilijk was. Samuel en Joëlle, wat zijn jullie mij dierbaar! Ik
geniet van jullie vrolijkheid en liefde. Tante ‘Jelle’ hoopt nog veel met jullie te kunnen
ondernemen.
Lieve papa en mama, hartelijk dank voor jullie liefde, vorming en voortdurende steun.
Jullie staan altijd voor me klaar. Ik ben dankbaar en blij met jullie! Daarom draag ik
graag dit proefschrift aan jullie op.
Lieve Edwin, bedankt dat je er bent. Zonder het fibromyalgie‐onderzoek zouden we
elkaar waarschijnlijk niet zijn tegengekomen, dus daar is het hele avontuur in ieder
geval goed voor geweest. Het is te bijzonder om toeval te zijn! Jij kwam in de
eindspurt in mijn leven en hebt die van zeer dichtbij meegemaakt. Ontzettend
bedankt voor de momenten waarop ik even met jou kon uitblazen, onze fietstochten
en etentjes, maar ook voor je liefde en je humor, je steun en je hulp. Nu is het boekje
klaar en kan ik niks meer veranderen… Het is tijd voor een nieuw hoofdstuk!
Soli Deo Gloria!
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