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Acceptance is associated with lower levels of pain,
disability and psychological distress.
These treatment strategies are simple to under-
stand; however, they present a difficult, sliding
wall for both the doctor and the patient to maneu-
ver. We are still in a time when FM is not recog-
nized as a diagnosable illness, and some patients
continue to try a variety of different treatments
without success or, worse, without knowing ex-
actly why they have pain or the myriad associated
symptoms. For this reason, educating health per-
sonnel, both general practitioners and specialists,
about the concept of FM is an important first step.
Who are the best specialists to care for these pa-
tients? We do not think there is a specific special-
ty for FM; however, doctors who are skilled in
identifying and managing FM must be available
for patients. 
Therefore, the second step would be to develop
pain centers that focus on chronic, nonmalignant
pain disorders to treat these patients properly.
Rheumatologists could constitute, in most cases,
the best referring physicians for these patients;
however, pain specialists, neurologists, and physi-
atrists could refer similarly - it is less a matter of
label than of clinical and psychological skill and
attitude (4). Moreover, chronic central pain must
become a specific topic of study in graduate and
post-graduate medical school programs. The clin-
ician and the patient must work together closely to
identify the combination of treatment options and
medications that are most beneficial for that pa-
tient. Patient education is crucial so that patients
who understand their medical condition will be
able to manage their symptoms more effectively.
Through further research and education, FM pa-
tients and their families can improve their quality
of life. 

Fibromyalgia (FM), a poorly-understood chron-
ic condition, is characterized by widespread

musculoskeletal pain, fatigue, non-restorative
sleep, psychological distress, and specific regions
of localized tenderness, all in the absence of oth-
erwise apparent organic disease (1). 
While the etiology of FM is unclear, accumulating
data suggests that disordered central pain process-
ing likely plays a role in the pathogenesis of symp-
toms (2). Although various pharmacological treat-
ments have been studied for treating FM, no single
drug or group of drugs has proved to be particularly
useful in treating FM patients as a whole; and to
date, only two drugs (pregabalin and duloxetine)
have earned U.S. Food and Drug Administration
(FDA) approval for treating the syndrome in the
United States (USA) (3, 4). 
Obviously, pharmacology is only one piece of the
puzzle when it comes to successful management of
FM (5, 6).
Appropriate and sensitive diagnostic methods and
a multi-faceted treatment plan including proper pa-
tient education, aerobic exercise, and cognitive-be-
havioural therapy have been shown to be effective
in alleviating FM symptoms (6,7).Within the past
20 years, cognitive-behavioural pain management
models have moved beyond the traditional focus on
coping strategies and perceived control over pain
to incorporate mindfulness - and acceptance - based
approaches (8).
Pain acceptance is the process of giving up the
struggle with pain and learning to live life despite
pain. 
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The meeting held in Rome in February 2008 was
the first gathering of health professionals from dif-
ferent specialties within the field of FM in Italy.
Three international experts joined us for this occa-
sion and gave a strong contribution to this suc-
cessful expert consensus. 
The papers produced in this supplement represent
the outcome of this meeting and should constitute,
according to the participants, the first Italian con-
sensus specific to FM.
There is still a long road ahead, one that requires
good physicians and health care personnel, but it
also requires assistance from the health care sys-
tem, which must contribute resources to this syn-
drome. In the next few years, we expect official
recognition of this syndrome and therapeutic strate-
gies to be delivered through the national health care
system. The patient association is also growing,
and we know that this association is valuable for
its political strength. 
In conclusion, we need to reshape the pain per-
ception of our FM patients and the perception of
health care personnel toward patients. Moreover,
we need to give patients the chance to be treated
properly; none of these patients should be ignored
or left to face such an invisible and debilitating dis-
ease without help.
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INTRODUCTION

Although the term “fibromyalgia” (FM) is rel-
atively new, the condition characterised by

chronic musculoskeletal pain that is accompanied

by numerous extra-skeletal symptoms has been de-
scribed in the medical literature for many years un-
der different names. The term “fibrositis,” which
was originally used in 1904 by Sir William Gow-
ers to define a type of lumbalgia, became a syn-
onym for diffuse musculoskeletal pain until 1976
(1). In the mid-1970s, Smythe and Moldofsky used
the term “fibrositic syndrome” to describe the pres-
ence of tender points (TPs), sleep disturbances and
other accompanying symptoms such as asthenia

RIASSUNTO

Fin dalla prima descrizione la FM è stata considerata tra le diagnosi più controverse in ambito reumatologico, dal
momento che non tutti accettano l’esistenza della FM come un’entità clinica indipendente. La sensibilità e la specifi-
cità dei criteri diagnostici sono ancora oggetto di discussione tra i vari specialisti (non solo tra i reumatologi), che
sollevano come critica principale il fatto che i criteri dell’American College del 1990 identificano solamente un sub-
set di pazienti non rappresentativo della pratica clinica quotidiana. Inoltre, i sintomi caratteristici della FM sono si-
mili a quelli osservati in altre condizioni cliniche. Negli ultimi anni, questo ha portato a considerare la FM sempre
meno come un’ entità clinica indipendente e sempre più come una possibile manifestazione tipica delle alterazioni del
sistema psico-neuroendocrino (lo spettro dei disturbi affettivi) o del sistema di reazione allo stress (sintomi disfun-
zionali). Recentemente, sono stati sollevati dubbi su queste classificazioni; e attualmente sembra corretto includere la
FM tra le sindromi di “sensibilizzazione del sistema nervoso centrale”, che considerano il meccanismo patogenetico
causa di sindromi muscolari ed extra-muscolari della FM o delle altre sindromi disfunzionali. 
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(2). In the early 1980s, Yunus replaced “fibrositis”
with “fibromyalgia” in order to underline the ab-
sence of phlogistic alterations in the muscle that
were repeatedly reported in published histological
studies (3). In 1990, under the aegis of the Amer-
ican College of Rheumatology (ACR), a multicen-
tre study of 558 patients with fibromyalgia was
conducted with the aim of standardising the diag-
nostic criteria of the syndrome (4). This study
found that the combination of pain induced by 4
kg./cm2 of pressure in at least 11 of the 18 consid-
ered TPs and a history of diffuse musculoskeletal
pain for at least three months provided the most
sensitive, specific and accurate criteria for diag-
nosing both primary and secondary FM. 
However, the use of the 1990 ACR criteria in clin-
ical practice soon highlighted their limitations; in
particular, they were not able to distinguish FM
from other syndromes that are characterised by or-
gan or systemic symptoms without detectable mor-
phological alterations, such as chronic fatigue syn-
drome (CFS) and myofascial syndromes (5-7).
Many of these symptoms overlap to the extent that
the same patient will often satisfy the diagnostic
criteria for two or more syndromes. In 1989, Pope
and Hudson postulated the concept of a “spectrum
of affective disorders” based on the observation
that many of these conditions showed a certain clin-
ical response only to antidepressants (8). Follow-
ing similar reasoning concerning the syndromes’
clinical characteristics and mutual associations, and
considering the most accredited pathogenetic hy-
potheses for each, Yunus coined the definition of a
“spectrum of dysfunctional syndromes” in which
the term “dysfunctional” referred to the supposed
underlying psycho-neuro-immuno-endocrine al-
terations (9). More recently, these attempts at clas-
sification have been questioned and supplanted by
the concept of a “central pain syndrome” or, bet-
ter, “central sensitisation” (10, 11). Central sensi-
tisation is based on the latest experimental evidence
concerning the role that central nervous system
modifications, which are induced by the environ-
ment in genetically predisposed subjects, play in
the onset of many previously defined “algodys-
functional” syndromes, including FM (12).

DEFINITION

In 1989, Wolfe defined FM as “a painful muscu-
loskeletal disorder characterised by core clinical
features that are always present (widespread chron-

ic pain and tenderness), features that are present in
more than 75% of cases (fatigue, non-refreshing
sleep and morning stiffness), and features that are
present in more than 25% of cases (for example,
paresthesia, irritable bowel syndrome and func-
tional disability)” (13). Constitutional symptoms
have not been considered since the 1990 ACR di-
agnostic criteria; and the main symptom that dis-
tinguishes FM is now pain, which must be diffuse
(affecting both sides of the body, above and below
the waist, and the axial skeleton involving at least
one of the cervical, dorsal and lumbar regions of the
spine), chronic (present for at least three months),
and capable of being evoked by pressure at specific
sites (TPs) (4). In our view, developments in our
knowledge of the pathogenetic mechanisms of the
central pain syndromes, together with the reduced
importance of TPs for diagnostic purposes, now al-
low the definition to be reformulated as follows:
“Fibromyalgia is a central sensitisation syndrome
characterised by dysfunctions in the neurocircuits
involving the perception, transmission and pro-
cessing of nociceptive afferents, with the prevalent
manifestation of pain at the level of the muscu-
loskeletal system. In addition to pain, there may be
a multitude of accompanying symptoms (asthenia,
sleep disturbances, abdominal pains…) that are
common to other central sensitisation syndromes.
Particular genetic characteristics and a reduced in-
dividual capacity to tolerate “stressors” predispose
individuals to the onset of the disease”.

DIAGNOSTIC CRITERIA

In 1990, the ACR carried out a study involving 558
FM patients attending 16 centres with the aim of
standardising the syndrome’s diagnostic criteria
(4); this study identified the most sensitive, specific
and accurate criteria for diagnosing FM:
1) A history of widespread pain: chronic, wide-
spread, musculoskeletal pain lasting longer than
three months in all four quadrants of the body
(“widespread pain” was defined as pain above and
below the waist, and on both sides of the body),
with the additional presence of axial skeletal pain
in the cervical spine, anterior chest, thoracic spine
or low back.

2) Pain in 11 of 18 tender sites upon digital pal-
pation: there are 18 TPs that doctors assess to con-
firm the diagnosis of FM (see Figure 1), and ac-
cording to the ACR requirements, a patient must
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endorse at least 11 as painful upon application of
approximately four kg/cm2 of pressure.
As the ACR criteria suggest, a diagnosis of FM re-
quires the “hands-on” evaluation of a patient by a
skilled medical professional, typically a rheuma-
tologist, although other specialists are becoming
quite knowledgeable in this area. Patients are usu-
ally aware of the specific anatomical origins of the
pain in their bodies; however, self-diagnosis is not
advised.
The authors also stated that, from a clinical per-
spective, primary and secondary FM were indis-

tinguishable and, therefore, they proposed abol-
ishing the term “secondary fibromyalgia”. A diag-
nosis of FM may be present concomitant with oth-
er rheumatic diseases, but in this way, the “sec-
ondary” FM remains clinically indistinguishable
from the primary form and is an unnecessary clas-
sification.
In the absence of diagnostic laboratory tests or X-
rays, the ACR diagnostic criteria were a milestone
in the recognition and study of FM. For the first
time, researchers around the world could identify
and study FM patients using standardised measures,
thus enabling comparison of results. In the clinic
setting, patients who had fallen through the cracks
of medical science could finally be diagnosed.
Nevertheless, the criteria were not without their
drawbacks:
• the TP paradigm suggested that FM patients on-
ly experienced pain in anatomically-specific
sites, but later studies (such as those reported by
Granges and Littlejohn in 1993) suggested that
they were sensitive to painful stimuli throughout
the body. Today, widespread body pain is com-
monly associated with FM (14);

• it quickly became evident that tenderness varied
from day to day and from month to month, which
meant that TP counts fluctuated above and below
the required 11 depending on when the count
was made. Furthermore, patients did not always
manifest pain in all four body quadrants: some
had unilateral pain, and/or pain solely in the up-
per or lower half of the body;

• Staud has shown that, although everyone with
FM has TPs, the number of TPs does not reflect
the level of pain patients experience; in short,
TPs do not correlate with pain (15);

• Clauw and Crofford have commented that the
ACR criteria focus only on pain and do not in-
clude many other FM symptoms (fatigue, cogni-
tive disturbance, irritable bowel syndrome, etc.);
as a result, the criteria “fail to capture the essence
of the FM syndrome” and allow for “greater vari-
ability in studies of physiologic mechanisms oth-
er than pain processing” (16);

• the number of TPs is greatly influenced by the
demographic and psychological characteristics
of patients with FM. Women are only 1.5 times
more likely to experience chronic widespread
pain but are 11 times more likely to have 11 or
more TPs, which means that they are approxi-
mately 10 times more likely to satisfy the ACR
criteria. However, most men who experience
chronic widespread pain but are not tender

Figure 1 - Fibromyalgia tender points identified by the American Col-
lege of Rheumatology in 1990 (at digital palpation with an approxi-
mate force of 4 kg).

A) Occiput: bilateral, at the suboccipital muscle insertions.
B) Low cervical: bilateral, at the anterior aspects of the inter-
transverse spaces at C5-C7.
C) Trapezius: bilateral, at the midpoint of the upper border.
D) Supraspinatus: bilateral, at origins, above the scapula spine
near the medial border.
E) Second rib: bilateral, at the second costochondral junction, just
lateral to the junctions on upper surfaces.
F) Lateral epicondyle: bilateral, 2 cm distal to the epicondyles.
G) Gluteal: bilateral, in upper outer quadrants of buttocks in an-
terior fold of muscle. 
H) Greater trochanter: bilateral, posterior to the trochanteric
prominence.
I) Knee: bilateral, at the medial fat pad proximal to the joint line.
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enough to meet FM criteria probably have the
same underlying pathophysiology;

• another unintended consequence of diagnosing
FM on the basis of chronic widespread pain and
at least 11 TPs is that many people with FM ex-
perience high levels of distress. Wolfe has de-
scribed TPs as a “sedimentation rate for distress”
because population-based studies have shown
that TPs are more common in distressed indi-
viduals (17). Distress is considered a combina-
tion of somatic and anxiety and/or depression
symptoms, and it has been assumed that, as TPs
are associated with distress, the same is true of
tenderness (i.e., sensitivity to mechanical pres-
sure). However, recent evidence suggests that the
association is probably due to the standard TP
technique of applying steadily increasing pres-
sure until reaching 4 kg and, in this situation,
people who are anxious or “expectant” have a
tendency to “bail out” and report tenderness;

• TP examinations require skill and, when per-
formed incorrectly (in the wrong place or with
too much or too little digital pressure), they lead
to erroneous results. Unfortunately, the TPs of
FM are also sometimes confused with the trigger
points of myofascial pain syndrome (MPS), and
the two are not uncommonly mistaken for each
other.

To complicate the clinical picture further, FM pa-
tients often have symptoms that overlap with those
of other systemic syndromes (CFS, psychogenic
syndrome, etc) or localised syndromes (MPS, irri-
table bowel syndrome, etc.), and many rheumatol-
ogists doubt that the current 1990 ACR criteria de-
fine a specific disease.

CLINICAL SUBSETS

In 2003, first Hazemeijer and Rasker (18), and then
Ehrlich (19), raised considerable doubts about the
very existence of FM. In particular, Ehrlich con-
sidered it only a mental construct: “When one has
tuberculosis, one has tuberculosis, whether or not
it is diagnosed. The same is true for cancer,
rheumatoid arthritis, hookworm infestation - real-
ly, of the gamut of diseases. But not for FM. No-
one has FM until it is diagnosed.“
However, given the indisputable existence of peo-
ple affected by a central painful syndrome, the pos-
itivist position of Wolfe has a point: “fibromyalgia
will always exist regardless of the name given to
the syndrome” (20).

Setting aside the philosophical issue raised by
Hazemeijer and Rasker concerning the need for a
specific change in the social setting, or “therapeu-
tic dominion”, it has always been clear that pa-
tients diagnosed as having FM on the basis of the
1990 ACR criteria fall into a series of heteroge-
neous subgroups.
Fukuda, et al., studied Air Force veterans from the
first Gulf War in 1990-1991, and defined the com-
plex of symptoms as “chronic multisymptom ill-
ness“ (21). In 1996, Turk, et al. (22), first demon-
strated the existence of “subsets” of FM patients
that could be identified using the Multidimension-
al Pain Inventory (MPI) and that would respond to
different therapies. In addition to psychosocial  and
cognitive factors, they identified a number of spe-
cific neurobiological factors that could better ex-
plain the fundamental mechanism of the pain caus-
ing hyperalgesia and allodynia. 
In 2003, Giesecke, et al. (23), more precisely sep-
arated FM patients on the basis of differences in
their perception of pain and other psychological
factors. They studied 117 FM patients aged 18-60
years (88% women) by evaluating the characteris-
tics and perception of pain (VAS, individual pain
thresholds, the number of tender points), and the
way in which it was interpreted emotionally (anx-
iety, depression and catastrophising) (see Figure
2). They quantitatively analysed six parameters for
each patient (anxiety, depression, catastrophising,
ability to control pain, pain scale, and tenderness
to a light touch) and identified three different clus-
ters.
The most frequent (51.5%) was cluster 1 (long
dashed line), in which all levels of all parameters
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Figure 2 - Subgrouping of fibromyalgia patients on the basis of pres-
sure-pain thresholds and psychological factors (23).
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were medium. This probably represents the ma-
jority of patients who consult a general practition-
er (GP) because of widespread pain and who gen-
erally respond better to prescribed medical thera-
py. 
Cluster 2 (continuous line) represents 32% of the
enrolled patients, a group that was characterised by
high levels of anxiety, depression and cata-
strophising, the lowest level of control over pain,
and significant tenderness to light touch.
Cluster 3 (dotted line) accounted for only 16.5% of
the patients, a group that showed the lowest levels
of anxiety, depression and catastrophising, but al-
so the lowest pain threshold (see Figure 3).
This study showed that patients diagnosed on the
basis of the 1990 ACR criteria fall into different
categories and may have different reactions to the
available therapeutic options.
However, it also strongly suggested that, although
they had represented an unquestioned diagnostic
platform for more than ten years, the 1990 ACR
criteria alone were not sufficient to define FM pa-
tients and, therefore, necessitated further research. 
At the beginning of 2006, the ACR criteria were
used by Katz, et al. (24) to verify their concordance
with the clinical diagnosis alone and with the “sur-
vey criteria.” To this end, they studied 206 patients
evaluated on the basis of TPs using the pooled di-
agnosis of FM (Regional Pain Scale score >8 and
fatigue score >6) and clinical history, and found
that 49% met the criteria for a clinical diagnosis,
29.1% met the 1990 ACR criteria, and 40.3% met
the survey criteria. The clinical and survey criteria
were concordant in 74.8% of cases; the clinical and
1990 ACR criteria were concordant in 75.2% of

cases; and the survey and 1990 ACR criteria were
concordant in 72.3% of cases. Tenderness to light
touch of at least 11 of the 18 ACR TPs was not pre-
sent in the clinical and survey diagnostic criteria but
was shown to be very useful in the clinical diag-
nosis. Therefore, the authors concluded that the
three sets of criteria (clinical, ACR and survey)
were moderately concordant (72-75%). 
As there is no diagnostic “gold standard” for FM,
all of the mentioned criteria are equally useful, and
the survey criteria have the undoubted advantage of
not requiring a physical examination.

DIAGNOSIS

It is clear that a diagnosis of FM cannot be based
exclusively on the 1990 ACR criteria. Many sub-
jects may not have pain throughout the body or at
least 11 TPs upon physical examination, but their
psychological characteristics and associated symp-
toms clearly suggest a form of FM or, at any rate,
a central sensitisation syndrome of which FM is
clearly a part. As there are no specific laboratory
markers, imaging techniques or objective signs,
constitutional symptoms are the only parameters
that can be used.

Characteristics of pain
In clinical practice, FM should be suspected in all
patients describing multifocal pain that has an ori-
gin which is not justified by the presence of tissue
damage or inflammation at the painful sites. In
many cases, the main clinical manifestation is mus-
culoskeletal pain; but it may be much more gener-
alised because it is known that mechanisms of sen-
sory amplification underlie pain of central origin.
This explains why chronic headache, atypical chest
pain, and chronic abdominal or pelvic pain are very
common findings in FM patients; FM should be
suspected in all patients who complain of chronic
pain sine materia at these sites. As pain is the fun-
damental element of FM, it is necessary to inves-
tigate its characteristics and to differentiate it from
pain induced by other diseases. Fibromyalgia pain
is typically diffuse or multifocal, varies in intensi-
ty during the course of the day, and sometimes mi-
grates from one body region to another; its exac-
erbations are influenced by various external phys-
ical and/or psychological factors. These are the
characteristics of central pain, which differ from
the more constant localization and intensity of pe-
ripheral pain. Patients sometimes perceive stimuli

Group 1 (n = 50)

• Low tenderness

• Moderate depression/anxiety

• Moderate catastrophizing

• Moderate control over pain

Group 2 (n = 31)

• High tenderness

• High depression/anxiety

• High catastrophizing

• Low control over pain

Group 3 (n = 16)

• High tenderness

• High depression/anxiety

• High catastrophizing

• High control over pain

Figure 3 - Subgrouping of fibromyalgia patients on the basis of pres-
sure-pain thresholds and psychological factors (23).
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that are usually innocuous, such as wearing clothes,
as painful; if adequately questioned, they fre-
quently report associated paresthesia or dysesthsia
(Tab. I).

Other symptoms
Pain may be accompanied by numerous other
symptoms that are apparently unrelated. Asthenia,
sleep disturbances, weakness, labile attention and
memory deficits, intolerance of cold or heat, visu-
al and hearing disorders, vestibular symptoms, the
sensation of dry mucosae, and inexplicable changes
in weight are only the most frequent. “Allergic”
phenomena such as rhinitis, sinusitis, nasal con-
gestion and lower respiratory airway symptoms are
reported more frequently by FM patients than con-
trols, although these are almost always due to hy-
persensitivity and not immunoglobulin E (IgE)-
mediated immune reactions. The most frequent co-
morbidities in women are dysmenorrhea, intersti-
tial cystitis, vestibulitis and vulvodynia; in men,
non-bacterial prostatitis is most common.

Physical examination
Physical examination is usually negative with the
exception of hyperpathia upon pressure, particu-
larly at the TPs. However, the semiology of the
musculoskeletal system must always be complet-
ed for the purposes of differential diagnosis.

Laboratory tests
Generally, lab tests are not useful except for dif-
ferential diagnosis. One criterion for deciding
which and how many laboratory tests to perform is
the duration of the disease: if the diagnosis was
made several years ago, it is possible to limit the
number of tests, whereas more recent or current
diagnosis may require thorough investigation for
accuracy (Tab. II).

Other investigations
These are not usually necessary unless indicated on
the basis of findings from the physical examination
and laboratory screening (see Figure 4).

DIFFERENTIAL DIAGNOSIS

FM is often part of a wider syndrome encompass-
ing many symptoms from different organs other
than muscles. Its clinical diagnosis is not easy be-
cause fibromyalgia-like symptoms are frequently
found, and differential diagnosis with other caus-
es of chronic pain is essential (Tabs. III, IV). When

Table I - Characteristics of central and peripheral pain.

Central Peripheral

Site Diffuse Localised
Intensity Variable Constant
Stimulus/response ratio Non-proportional Conserved
Modifying factors Environmental and/or psychological factors Mechanical factors
Concomitant sensitivity alterations (dysesthesia/paresthesia) Present Absent

Table II - Laboratory tests recommended at first observation.

Symptom onset <12 months Symptom onset >12 months

ESR ERS
CRP Hemochrome
Hemochrome TSH
ANA
CPK
TSH
Liver and renal function

Figure 4 - Algorithm for the diagnosis of fibromyalgia. Modified from:
Clauw D. Fibromyalgia: defining the disorder and its diagnostic and
treatment approach. www.medscape.com, 2007.

Fibromyalgia-like symptoms >3 months

Normal work-up

Diagnose or “label”
fibromyalgia

Manage accordingly
(may have comorbid

fibromyalgia)

Abnormal work-up

Evaluate for other disorders
Complete physical examination:
• Check ESR, CRP, chemistry panel, TSH
• Avoid ANA, RF unless indicated
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the pain involves a large number of joints, it may
be confused with the widespread pain of FM. The
degree of pain as measured by a visual analogue
scale is not helpful in distinguishing FM from oth-

er conditions such as arthritis or osteoarthritis (25).
Furthermore, as FM can exist in association with
immunoinflammatory diseases, many rheumatic
and non-rheumatic diseases can easily be misdiag-

Causes of focal muscle pain

With swelling or induration
Neoplasm
Trauma (hematoma)
Torn tendon
Ruptured Baker’s cyst
Thrombophlebitis
Infection
Streptoccal myositis
Gas gangrene
Pyomyositis
Trichinosis, hydatid cyst, sparganosis
Painful weakness in children with influenza

Inflammation
Localised nodular myositis
Proliferative myositis
Pseudo-malignant myositis ossificans
Eosinophilic fasciitis
Sarcoidosis (nodular)

Ischemia
Muscle necrosis due to arterial occlusion
Diabetes (thigh muscle infarction)
Embolism (marantic endocarditis)
Azotemic hyperparathyroidism 

Toxic and metabolic disorders
Acute alcoholic myopathy
Myoglobinuria in drug-induced coma
Drug-induced damage
Effort-induced muscle damage (in normal subjects 

or subjects with metabolic myopathies)
Motor unit hyperactivity (stiff man syndrome, tetanus, 

strychnine poisoning) 

Without swelling or induration
Effort myalgia
Normal subjects
Claudicatio intermittens
Metabolic myopathies

Acute brachialgia
Ischemic mononeuropathy
Parkinsonism
Resting leg pain of obscure cause
Growing pains
Restless legs
Painful legs and tips of the fingers
Idiopathic leg pain

Causes of generalised muscle pain

With muscle weakness
Inflammation (dermatomyositis and polymyositis)
Infection
Toxoplasmosis
Trichinosis
Toxic myopathy (viral infections, leptospirosis, 
Gram-negative infections, toxic shock syndrome, 
Kawasaki’s syndrome)

Poliomyelitis
Toxic and metabolic disorders 
Acute alcoholic myopathy 
Hypophosphatemia 
Potassium deficiency
Total parenteral nutrition
Carcinoma-induced necrotic myopathy
Hypothyroid myopathy
Drugs (e-aminocaproic acid, clofibrate, emetine)
Carnitine palmitoyltransferase deficiency
Amyloidosis
Bone pain and myopathy (osteomalacia, 
hyperparathyroidism)
Acute polyneuropathy (Guillain-Barré syndrome, porphyria)

Without muscle weakness
Rheumatic polymyalgia
Painful muscle fasciculation syndrome
Myalgia in infections or fever
Myalgia in collagenovascular disease
Discontinuation of steroids
Hypothyroidism
Primary myalgia
Fabry’s disease
Parkinsonism

Table III - Possible causes of muscle pain.

Modified from: Layzer RB: Muscle pain, cramps and fatigue. In Engel AG, Banker BQ (eds.): Myology. New York, McGraw-Hill, 1986, pp. 1907-1922.
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nosed as FM. A recent study (26) has provided
some evidence concerning inaccuracy in diagnos-
ing FM in a cohort of patients referred to a rheuma-
tology clinic: FM was confirmed in only 34% of
patients presenting with musculoskeletal pain, with
a 66% diagnostic error rate. TPs (p<0.0001) and fa-
tigue (p=0.0003) were the symptoms that discrim-
inated FM from the non-FM patients, whereas pro-
longed early morning stiffness was a clinically dis-
criminating feature of the non-FM patients (al-
though this feature was present in a quarter of those
with FM). Given the high rate of error in diagnos-
ing FM, the authors concluded that a wider spec-
trum of diseases should be considered in the dif-
ferential diagnosis of ill-defined aches and pain.
There is a general agreement about this. Rheumat-
ic autoimmune diseases such as Systemic Lupus
Erythematosus (SLE), Sjögren’s syndrome, other
connective tissue diseases (CTDs), rheumatoid
arthritis (RA) and spondyloarthritis, and non-
rheumatic diseases such as hypothyroidism, ane-
mia, Lyme disease, hepatitis C virus infection
(HCV), chronic fatigue syndrome (CFS) and occult
malignancy, are all possible etiologies for symp-
toms of vague and diffuse musculoskeletal pain as-
sociated with marked fatigue (27).
The differential diagnosis of SLE and FM may pose
a dilemma as such patients may have common
symptoms (28, 29), including musculoskeletal pain,
fatigue and stiffness, cold-induced vasospasm, sic-
ca symptoms, cognitive dysfunction, and depres-
sion (30, 31). Furthermore, some studies have re-
ported the coexistence of SLE and FM. Middleton
(30) and Morand (31), respectively, found a preva-
lence of FM of 22% and 25% in their groups of SLE
patients, and Akkasilpa (32) reported the presence
of more than 11/18 TPs in 17% of 173 SLE pa-
tients. Differential diagnosis is more difficult when
a patient with FM is positive for antinuclear anti-
bodies (ANAs) because, although sensitive, ANA
positivity is not specific for SLE or CTDs (28). In
a recent study of 450 FM patients, Kotter did not

find any significant difference in the frequency of
ANAs or thyroid antibodies between patients and
controls, and concluded that there is no predisposi-
tion for autoimmune diseases in FM; on the other
hand, in order not to overlook early CTD, other spe-
cific differential diagnostic tests should be consid-
ered in ANA-positive FM patients (33). Finally, FM
does not correlate with SLE disease activity, but the
clinical features of FM may contribute to a misin-
terpretation of such activity (34). 
FM is mainly discussed as an early symptom of
Sjogren’s syndrome in the literature, but the data are
rather controversial (35). In FM patients with Sjö-
gren’s syndrome features, Schirmer and Saxon’s
test, salivary gland biopsies, capillary microscopy
and specific laboratory tests should be considered
for the purposes of differential diagnosis (33, 34).
Patients with Sjögren’s syndrome probably have
concomitant FM, which may dominate their com-
plaints and, thus, be diagnosed before Sjögren’s
syndrome. This has also been described in the case
of other inflammatory rheumatic conditions such
as RA and spondylitis in which pain, fatigue and
stiffness are common (30, 34, 36, 37). 
Many other rheumatic and non-rheumatic diseases
may be confused with FM (28). Polymyalgia
rheumatica is characterised by widespread pain and
morning stiffness, but the hallmark is the erythro-
cyte sedimentation rate (ESR); it is reported that
ESR was not increased in 20% of patients (38-39).
Inflammatory myopathies and osteomalacia may
be confused with FM, but a correct diagnosis can
be helped by clinical findings, laboratory findings
and diagnostic procedures (creatine kinase levels,
muscle biopsy, hypophosphatemia, and radi-
ographic changes) (40, 41).
Other medical diseases associated with widespread
pain should be considered in the differential diag-
nosis of FM (25) as they may be confused with FM
or truly overlap it. Patients with thyroid dysfunction
may experience profound fatigue, muscle weakness
and general achiness (28); and a recent study of
thyroid abnormalities and autoimmunity in FM pa-
tients found the presence of thyroid antibody in
41% of the patients, thus, suggesting an association
between autoimmune thyroiditis and FM (42).
In a cohort of 287 patients with Lyme disease that
was followed for 3.5 years, 8% of patients had as-
sociated FM; although the differential diagnosis is
based on serological testing, Lyme disease may
trigger FM (43).
FM has been reported in 5-19% of patients with
HCV infections. However, it is still debated

Table IV - Conditions that simulate fibromyalgia.

Common Less common

Hypothyroidism Hepatitis C
Polymyalgia rheumatica Sleep apnea
Early in course of autoimmune 
disorders: e.g. rheumatoid arthritis 
or SLE Chiari malformation

Sjogren’s syndrome
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whether HCV infection is associated with FM,
since there is no proof of an epidemiological link
between the two (44). 
CFS frequently overlaps FM (Tab. VI). More than
70% of FM patients have CFS symptoms, and the
patients who meet the criteria for both FMS and
CFS have a worse overall health status (45).
Myofascial pain syndrome has been defined as
chronic pain accompanied by trigger points (TrPs)
in one or more muscles or group of muscles (Tab.
V). TrPs may easily be mistaken for TPs and, thus,
lead to the overdiagnosis of FM; therefore, physi-

cians must be able to distinguish TrPs and TPs with
the aid of a pain drawing (25). 

CONCLUSIONS

In the light of current knowledge, we can define
FM as a “central sensitisation syndrome charac-
terised by dysfunction in the neurocircuits involv-
ing the perception, transmission and processing of
nociceptive afferents, with the prevalent manifes-
tation of pain at the level of the musculoskeletal
system”.
Together with pain, which is characterised by hy-
peralgesia and allodynia, symptoms of debilitating
fatigue, disrupted or non-restorative sleep, func-
tional bowel disturbances, and a variety of neu-
ropsychiatric problems including cognitive dys-
function, anxiety and depressive symptoms com-
bine to define FM (46). Women are the most af-
fected, and the disease has a familial connection
linked to genetic variances in the serotonin,
dopamine and catecholamine intracerebral system
(47). The physical symptoms of FM express them-
selves primarily in the presence of a psychological
condition that reduces the individual capacity to
tolerate stessors (48).
Despite widespread criticism, the diagnostic crite-
ria of FM are still based on the 1990 ACR recom-
mendations, which require a specific case history
(widespread pain lasting more than three months,
sleep disturbance, debilitating fatigue, paresthesia),
and tenderness upon pressure (4 kg/cm2) in at least
11 of the 18 TPs distinguishing the disease, on both
sides of the body and simultaneously above and be-
low the waist. On the basis of these diagnostic cri-

Table V - Clinical criteria for a diagnosis of myofascial pain syndrome caused by active trigger points.

To make a clinical diagnosis of myofascial pain syndrome, the findings should include the five main criteria and at least one of the three
minor criteria. The five main criteria are:
1. Reported symptom of regional pain.
2. Symptoms of pain or altered sensation in the expected distribution, or pain transferred from a myofascial trigger point.
3. Palpable tense fascia in an accessible muscle.
4. Point of great tenderness along the tense fascia.
A certain limitation in the amplitude of movement, when measurable.
The three minor criteria are:
1. Clinical symptom of pain or altered sensitivity reproduced by pressure on the tender point.
2. Provocation of local contraction response by means of sharp transversal palpation on the tender point, or the insertion of a needle in
the tender point of the tense fascia.

3. Pain relived by lengthening (stretching) the muscle or by injecting the tender point (trigger point).

Note: Additional symptoms are often present, such as sensitivity to the weather, disturbed sleep and depression, but they are not diagnostic because they may be attributable to
chronic severe pain perpetuated by numerous mechanical and/or systemic factors. From: Simons AG: Muscular pain syndromes. In : Friction JR, Awad EA (eds.), Advances in
Pain Research and Therapy, Vol. 17: Myofascial Pain and Fibromyalgia. New York, Raven Press, 1990, p. 18.

Table VI - Diagnostic criteria for chronic fatigue syndrome.

• Clinically ascertained, persistent, recurrent and unexplai-
nable chronic fatigue

• of recent onset or temporally identifiable
• not due to an ongoing period of effort
• not relievd by rest
• occupationally, socially or personally disabling.
The concomitant presence of at least four of the following
symptoms, each of which must have been present continuou-
sly or have recurred occasionally for at least six or more con-
secutive months of disease, and not prevailing over the fati-
gue:
• patient report of a deterioration in short-term memory that
is sufficiently severe as to cause a reduction in previous
working, scholastic, social or personal activities

• pharyngodynia
• cervical or axillary lymphadenopathy
• muscle pain
• polyarticular pain without tumefaction or reddening
• headaches with new characteristics or of different severity
• unrefreshing sleep
• malaise following effort and lasting more than 24 hours. 



12 M. Cazzola et al.

teria, three subsets of FM patients can be identified
based on individual pain-emotional and neurobio-
logical characteristics that respond differently to
specific therapeutic strategies.
Many common musculoskeletal conditions can
mimic FM and, thus, may be misdiagnosed as FM.
Moreover, many patients do not completely satis-
fy the FM criteria; rather, they only present with a
few symptoms. FM may co-occur or overlap sev-
eral rheumatic and non-rheumatic conditions. In
patients with widespread pain and fatigue, it is nec-
essary to rule out the presence of any other med-
ical condition or disease known to cause these
symptoms (27, 28). 
A simple and rational approach to evaluating these
patients should include a complete clinical history,
a physical examination and laboratory tests; and
patients with a history that suggests FM should un-
dergo further investigation of their vital signs; TPs;
joints and tendons; neurological, abdominal and
thyroid status; and signs of connective tissue or
other concomitant diseases (49). Laboratory as-
sessments should include a complete blood cell

count for common anemias, infections and bone
marrow diseases. Although ESR and C-reactive
protein are non-specific, they can help to confirm
systemic inflammation or infection. Patients pre-
senting with fatigue and widespread pain should
undergo routine thyroid function tests. A standard
chemistry panel (liver and kidney function, serum
fasting glucose, blood lipids) is useful to evaluate
overall systemic health. If the physical examination
findings suggest joint involvement and soft tissue
inflammation, additional serological tests such as
rheumatoid factor, ANAs or others should be per-
formed (27). There is agreement that the differen-
tial diagnosis of FM should be ruled out as far as
possible by adding a number of simple blood tests
to the physical examination, which would be jus-
tified if the history and physical examination sug-
gest another concomitant or associated condition.
Finally, FM should be diagnosed on the basis of its
own characteristics and not just by exclusion; the
presence of a concomitant disease such as arthritis
or hypothyroidism does not exclude a diagnosis of
FM (25,49).

SUMMARY

Ever since it was first defined, fibromyalgia (FM) has been considered one of the most controversial diagnoses in the
field of rheumatology, to the point that not everybody accepts its existence as an independent entity. The sensitivity
and specificity of the proposed diagnostic criteria are still debated by various specialists (not only rheumatologists),
whose main criticism of the 1990 American College of Rheumatology criteria is that they identify subsets of particu-
lar patients that do not reflect everyday clinical reality. Furthermore, the symptoms characterising FM overlap with
those of many other conditions classified in a different manner. Over the last few years, this has led to FM being con-
sidered less as a clinical entity and more as a possible manifestation of alterations in the psychoneuroendocrine sys-
tem (the spectrum of affective disorders) or the stress reaction system (dysfunctional symptoms). More recently, doubts
have been raised about even these classifications; and it now seems more appropriate to include FM among the cen-
tral sensitisation syndromes, which identify the main pathogenetic mechanism as the cause of skeletal and extra-skele-
tal symptoms of FM and other previously defined “dysfunctional” syndromes.

Key words - Diagnosis, ACR criteria, overlap syndrome, dysfunctional syndromes.
Parole chiave - Diagnosi, criteri ACR, sindrome da overlap, sindromi disfunzionali.
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La sindrome fibromialgica (FM) è una comune condizione di dolore cronico che interessa almeno il 2% della popo-
lazione. Il dolore cronico diffuso è l’elemento caratterizzante la FM, ma i pazienti possono riferire una varietà di al-
tri sintomi, compresi disturbi del sonno, astenia, sindrome da colon irritabile, cefalea, e disturbi del tono dell’umore.
L’eziologia della FM non è completamente conosciuta e la sindrome viene influenzata da una varietà di fattori quali
stress, malattie mediche e una molteplicità di condizioni dolorose. Stabilire la diagnosi può essere difficile a causa
della natura multiforme della sindrome e della sovrapposizione con altre sindromi dolorose croniche. Un’ipotesi uni-
ficatrice è che la FM risulti dalla sensibilizzazione del sistema nervoso centrale; questo nuovo concetto potrebbe giu-
stificare la varietà di caratteristiche cliniche della sindrome. I sintomi della FM possono essere muscolo scheletrici,
non-muscoloscheletrici o una combinazioni di entrambi e molti pazienti sperimentano un insieme di sintomi o condi-
zioni cliniche. I criteri classificativi ACR si focalizzano solamente sul dolore e non considerano altri sintomi impor-
tanti, ma tre sintomi-chiave, dolore, astenia e disturbi del sonno sono presenti praticamente in ogni paziente affetto
da FM. Parecchi altri disturbi associati comprendenti i sistemi circolatorio, nervoso, digestivo, e genito-urinatio so-
no probabilmentre parte della cosiddetta sindrome da sensibilizzazione centrale. Una minoranza dei pazienti (30-40%)
ha un significativo disturbo psicologico. I disturbi psichiatrici più comunemente descritti sono i disturbi del tono
dell’umore, ma le patologie psichiatriche non costituiscono un fattore necessario nella eziopatogenesi della FM.
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Symptoms and signs in fibromyalgia syndrome
I segni e i sintomi della sindrome fibromialgica
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INTRODUCTION

Fibromyalgia (FM) is currently classified as
chronic widespread pain with widespread al-

Corresponding author:
Fabiola Atzeni, MD, PhD
Rheumatology Unit
L. Sacco University Hospital, Milan, Italy
E-mail: atzenifabiola@hotmail.com

lodynia/hyperalgesia to pressure pain and is cate-
gorized among the large group of soft-tissue pain
syndromes. FM remains an elusive condition of
unknown etiology in which patients report not on-
ly chronic widespread pain but also a variety of
other complaints, so that it is one of several rela-
tively common overlapping syndromes character-
ized by otherwise unexplained chronic pain and fa-
tigue (1, 2).



16 G. Cassisi et al.

The cardinal features are chronic widespread pain
in the presence of multiple tender points through-
out the body on physical examination.
FM, as defined by the American College of
Rheumatology (ACR) 1990 definition for clinical
trials, is a chronic widespread pain condition with
characteristic tender points on physical examina-
tion, often associated with a constellation of symp-
toms such as fatigue, sleep disturbance, headache,
irritable bowel syndrome, and mood disorders. The
ACR defined 2 major compulsory criteria for clas-
sifying FM in adults. The first criterion is a histo-
ry of widespread pain for at least 3 months. The
second criterion requires patient report of tender-
ness in at least 11 of 18 defined tender points when
digitally palpated with about 4 kg per unit area of
force (3). 
Diagnosis is on the contrary made by a combina-
tion of patient history, physical examination, labo-
ratory evaluations, and exclusion of other causes
for symptoms attributed to FM. 
It has also been noted that the ACR classification
criteria focus only on pain and disregard other im-
portant symptoms of FM, including fatigue, cog-
nitive disturbance, sleep disturbance, and psycho-
logical distress, and that focusing strictly on pain
may fail to capture the “essence” of this syndrome
(4). Three key features pain, fatigue and sleep dis-
turbance are present in virtually every patient with
FM (5) even if the hallmark symptom that differ-
entiates FM from most other medical conditions is
the pronounced tenderness to even mildest palpa-
tion or physical touch, i.e. allodynia (6, 7).
A recent study provided some evidence of the se-
riousness of improper diagnosis, criticizing the dis-
turbing diagnostic error rate (66%) (8). With regard
to this, the principal author of the 1990 ACR Cri-
teria recently published an editorial article entitled
“Stop using the ACR Criteria in the Clinic” (9).
In a very recent study, in order to develop a new
definition of FM based on symptoms and without
tender points, the authors concluded that the key
symptoms are chronic widespread pain, non-
restorative sleep and subjective disabilities, im-
plying that FM is more than just a pain disorder
(10).
In the late ’80s, Yunus proposed that preliminary
clinical criteria for FM should include some his-
torical features besides the tender point count, a
description of pain as “hurt all over,” anxiety and
stress, non restorative sleep, fatigue, irritable bow-
el symptoms, and pain referred by patients in sev-
en sites (11).

In 1992 a consensus document (the Copenhagen
declaration) identified FM is part of a wider syn-
drome involving headaches, bruxism, irritable bow-
el, irritable bladder, sleep disorders, dysmenorrhea,
depression and anxiety disorders, cold sensitivity,
Raynaud’s phenomena, restless legs, atypical pat-
terns of numbness and tingling, complaints of
weakness, exercise intolerance, cognitive dysfunc-
tion, autonomic nervous system or neuroendocrine
dysregulation (12).

Fibromyalgia
syndrome

Chronic
fatigue

syndrome

Irritable
bowel

syndrome

Tension-
type

headache

Migraine

Multiple
chemical
sensitivity

Primary
dysmenorrhea

Periodic limb
movement
disorder

Restless
legs

syndrome

Temporo-
mandibular
pain and

dysfunction
syndrome

Regional
fibromyalgia/
Myofascial

pain
syndrome

CSS

Figure 1 - Central Sensitivity Syndrome and its members with over-
lapping features. From Yunus MB.Psychological aspects of fi-
bromyalgia syndrome: a component of the dysfunctional spectrum
syndrome. Baillieres Clin Rheumatol. 1994; 8(4): 811-37. In Rachlin
ES, Rachlin IS. Myofascial Pain and Fibromyalgia, Trigger Point Man-
agement. 2nd ed. St. Louis: Mosby, 2002 (adapted).

Table I - Full OMERACT 8 group responses in percentages (13).

Domain A B C

Pain 94 3 3
Fatigue 86 13 1
Patient Global 81 12 7
Sleep 64 26 10
Multidimensional function 60 28 12
HRQOL 52 34 14
Tenderness 50 27 24
Depression 44 34 21
Treatment side effects 40 34 26
Anxiety 22 43 35
Dyscognition 21 42 37
Stiffness 13 35
52

A: essential for core set for all clinical studie. B: necessary but not mandatory for
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OMERACT 8 workshop on FM in 2006, of which
the principal objective was to work towards con-
sensus on core domains for assessment in FM stud-
ies, identified key domains of pain, fatigue, sleep
disturbance, multidimensional function, quality of
life, mood disorders, and cognitive dysfunction.
An additional domain highlighted by patients was
stiffness (13) (Table I). At last we cannot ignore the
evolving idea of central sensitivity syndrome
(CSS), which is based on neuroendocrine aberra-
tions interacting with psychosocial factors. CSS
becomes an important new concept that embraces
the biopsychosocial model of disease as a useful
paradigm and an appropriate terminology for FM
and related conditions (14, 15) (Fig. 1).

THE SYMPTOMS

The most common and characteristic symptoms of
FM are generalized pain, stiffness, fatigue, and
poor sleep. Other symptoms are a swollen feeling
in soft tissue and paresthesia. Several associated ill-
nesses, more common in FM patients than in nor-
mal population (as well as in those with other
chronic pain conditions) have been well described
(16).

MUSCULOSKELETAL SYMPTOMS

Pain
As mentioned, the defining symptom of FM re-
mains widespread chronic pain that lasts at least
three months, usually present in all four limbs, as
well as the upper or lower back. About two thirds
of the patients state that they “hurt all over”; this
symptom has been found to be useful in differen-
tiating FM from other conditions (11).
Pain may be described as any combination of burn-
ing, searing, tingling, shooting, stabbing, deep
aching, sharp and feeling bruised all over (17).
Some authors, using an adapted McGill Pain Ques-
tionnaire, found that pain in FM had a greater spa-
tial distribution and involved a greater number of
pain descriptors compared to other pain syndromes
(18). 
Common sites of pain are low back, neck, shoul-
der region, arms, hands, knees, hips, thighs, legs,
feet (19), and anterior chest (20). However, pain is
usually generalized and in “non-anatomical” dis-
tribution or regional; it does not follow any definite
structural or nerve root distributions, it is perceived

as originating in the muscle or deep in bones (17),
although in a subgroup of patients it is predomi-
nantly articular (21).
Characteristics of FM pain include allodynia, hy-
peralgesia, persistent pain, summation effects, hy-
perpatia in the skin and tenderness on examina-
tion.
Pain is often aggravated, like stiffness, by cold or
humid weather, anxiety or stress, overuse or inac-
tivity, poor sleep (19, 22) and noise (20). The worst
times for an FM patient are in the morning, the lat-
ter half of the afternoon, and evening (23).

Myalgia and muscle dysfunctions
Pain often includes widespread myalgia that is not
necessarily confined to the tender points, and with
characteristics that vary widely even in an individ-
ual patient. It can also appear as low back pain,
sometimes simulating sciatica; in this case there
may be a concomitant myofascial pain syndrome
(piriformis, gluteus).
Approximately 40% of FM patients reported leg
cramps in comparison to 2% of controls (24).
Myalgia can be accompanied by muscle weakness
and fasciculations with or without general weak-
ness. Muscle function is globally impaired (most of
all aerobic processes) (25) and strength is general-
ly reduced in the hand and quadriceps, in particu-
lar (26).
Many studies failed to demonstrate typical and spe-
cific muscle abnormalities. Bioptic studies (27-29)
revealed only non-specific signs of muscle pathol-
ogy without pathognomonic flags of FM. Needle
electromyography found minor and, again, non-
specific changes looking for pathological evidence
of motor unit recruitment (no loss of motor units
and no fiber degeneration) (30). Multichannel sur-
face electromyography seems to be of some inter-
est, giving original information about acute alter-
ation of motor unit recruitment strategies and
chronic modification of muscle fiber type distribu-
tion, number or size (31, 32). Muscle alteration
that is clinically expressed as fatigue could be the
peripheral aspect of a central alteration of the sen-
sory-motor interaction. 
Muscles in a patient with FM probably undergo a
pathologic remodelling related to an altered
suprasegmental control (33). Because of this, their
function is incorrect and ineffective. 
However, these results are not strictly related to fi-
bromyalgic muscle; they have also been recorded,
for example, in healthy, deconditioned elderly pop-
ulations (34).
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Stiffness
In FM patients, stiffness, typically, is not only ar-
ticular but also generalized (global stiffness) and is
common; but unlike in rheumatoid arthritis, it is
worse upon awakening and in the evening. The in-
cidence of morning stiffness lasting more than fif-
teen minutes has been reported in as many as 83%
of patients (35).
Morning stiffness does not correlate with severity
of FM (19), but it does correlate with pain (36).

Swollen feeling in tissue
Swelling of the hands and feet is often present in
FM and is sometimes accompanied by numbness
and tingling. Generalized swelling may be present
as the result of inactivity as well.
In many patients, the sensation of swelling is pre-
sent (22), even if no objective joint swelling is pre-
sent on physical examination. In some patients, the
skin overlying a muscle with known myofascial
pain syndrome can exhibit the characteristic or-
ange peel skin; however, trophic edema does not
“pit” upon digital pressure in these cases.

NON-MUSCULOSKELETAL SYMPTOMS

Fatigue
Fatigue is quite common in FM; it is generally
worse in the morning and patients often awaken
feeling more exhausted than when they went to
bed. Moderate or severe fatigue occurs in about
75% to 90% of patients (35, 36). Patients will typ-
ically describe their fatigue using the expression,
“I’m always tired.” Other descriptors for fatigue
include exhaustion, tiredness, lack of energy, and
sometimes, a global feeling of general weakness. 
Fatigue in these patients seems to be unexpected or
inappropriate with a delayed reactivity following
physical exertion (next day or even later). After ex-
ercise FM patients can feel worse rather than bet-
ter. Normal physical or intellectual exertion may
take an inordinate amount of time to regain the pre-
exertion level of function and competence. Fatigue
may be generated by many different mechanisms.
Arousal fatigue is a typical cause of fatigue in FM;
it results from an inadequate quantity or quality of
sleep or from some medications. Muscular fatigue
is commonly seen in FM, and motivational fatigue
is usually associated with depression, which is pre-
sent in about 30% or more of FM patients (17). Fa-
tigue is also associated with pain severity and func-
tional disabilities (37).

Sleep dysfunction
Non restorative sleep is common in FM. About
75% of patients describe sleep disturbances that
may include early, middle or late insomnia; hyper-
somnia; frequent awakening; light sleep with ir-
regular diurnal rest; or reversed or chaotic sleep
rhythms. Poor sleep may aggravate pain and may
also contribute to disturbed sleep. There is a rela-
tionship, in fact, between poor sleep and pain, and
sleep disturbances are important in the genesis of
tender points (37, 38).
Loss of deeper phases of sleep (stages three and
four) is characteristic of FM and leads to the loss
of restorative feelings on awakening.
Polysomnographic studies have shown that, com-
pared to controls, FM patients experience a reduced
portion of deep sleep, REM sleep, and total sleep
time, a greater number of awakenings and a sig-
nificant pattern indicating the intrusion of alpha
waves on delta rhythm (39).
Some researchers have suggested that alpha intru-
sion is an intrinsic characteristic of non-REM sleep
in FM patients (40-42). Others, however, do not
agree because this phenomenon may be observed
in normal individuals and in patients with other
chronic pain syndromes, such as rheumatoid arthri-
tis and chronic fatigue syndrome (41, 43). Still oth-
er researchers have demonstrated a poor presence
of alpha waves intrusion during deep sleep in FM
patients (44, 45).
From these varied studies, a reasonable conclusion
is that fragmented sleep is an important factor for
the physiopathology of FM symptoms; and al-
though an excess of alpha intrusion is not specific
for FM, it may be considered a sensitive marker for
non-restorative sleep nevertheless.
Restless legs syndrome or periodic limb movement
disorder may also contribute to sleep disturbances.
Restless legs syndrome has been reported in ap-
proximately 30% of FM patients compared to 2%
of controls (24). Periodic limb movement disorder
is another common sleep disturbance that affects
about 30% of patients over the age of 50. It is of-
ten independent of the presence of FM and is char-
acterized by transient episodes (0.5 to 5 seconds)
of partial bending of the ankles, knees, or hips (46).
This disorder is common, but is not as significant
in FM patients.
Sleep apnea syndrome and other breathing condi-
tions, like periodic breathing during sleep, might be
observed in FM patients. Sleep apnea syndrome is
characterized by recurring episodes of upper
breathing apparatus (mouth and nose) obstruction
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during sleep with significant ipopnea or apnea (47).
About 2% of women and 44% of men with FM are
affected by sleep apnea syndrome (48). In spite of
this, apneas are unlikely culprits for FM symptoms
(49).

Paresthesia
Paresthesia has been shown to appear in as many
as 84% of FM patients (50) and occurs predomi-
nantly in the extremities. In some patients these
symptoms can be quite severe but without sensory
deficits on physical examination. This symptom is
described as tingling, “pins and needles,” or numb-
ness. Paresthesia may have a radiating quality that
mimics a neurologic disorder but without radicu-
lar distribution. Electromyographic and nerve con-
duction velocity studies are normal in these pa-
tients (50).

ADDITIONAL CLINICAL SYMPTOMS

The clinical presentation of FM may vary some-
what, and the additional symptoms, though not re-
quired for ACR criteria, are still clinically impor-
tant (Table II).

Neurologic manifestations
FM patients often report symptoms that are neuro-
logical in nature. Muscle dysfunction often mani-
fests as a hypertonic or hypotonic state, an abnor-
mal twitch response, cramps, weakness and fasci-
culation. Headaches, temporomandibular joint dis-
order, perceptual disturbances, spatial and tempo-
ral instability and sensory overload phenomena of-
ten occur. In particular, the patient may be hyper-
sensitive to light, sound, noise, speed, odours and
other mixed sensory modalities. Perceptual distur-
bances may include dizziness, numbness, tinnitus,
nausea or shooting pain (17).

Neurocognitive manifestations
Neurocognitive disturbances are usually present in
FM patients. These include impaired concentration
and short-term memory consolidation, reduced per-
formance speed, inability to multi-task, dis-
tractibility and cognitive overload. Complaints of
cognitive “fog” (fibro-fog) or simple confusion,
linguistic performance impairment, dyslexia when
fatigued, and difficulty with writing, reading, math-
ematics, word retrieval and speaking are especial-
ly common. It is easy for patients to lose track of
things and to forget many things (17).

FM patients have cognitive function that is worse
than that in age-matched controls (51) and similar
to that in adults 20 years older with respect to long-
term memory and working memory (i.e. the
amount of information a person can store and
process simultaneously) (52).
FM patients are able to perform at a similar level
as healthy controls, but this is only due to more ex-
tensive neural activation in frontal and parietal
brain regions (53). This supports the hypothesis
that FM patients show an aging effect that requires
increased use of cognitive resources to maintain
comparable levels of performance as their same-
aged peers. 
The finding of an acceleration of age-related brain
changes has been supported by the observation that
FM patients had significantly less total gray mat-
ter volume and 3.3 times greater age-associated de-
crease in gray matter than healthy controls. The
longer the individuals had had fibromyalgia, the
greater the gray matter loss, with each year of fi-
bromyalgia being equivalent to 9.5 times the loss
in normal aging (54). 
This is probably due to the mechanism of neuro-
toxicity (neuronal apoptosis).

Table II - Symptoms in Fibromyalgia Syndrome Based on Several Lar-
ge Series.

Symptoms Mean*

Musculoskeletal
Pain at multiple sites 100
Stiffness 78
“Hurt all over” 64
Swollen feeling in tissue 47

Nonmusculoskeletal
General fatigue 86
Morning fatigue 78
Poor sleep 65
Paresthesia 54

Associated syndrome
Headaches 53
Dysmenorrhea 43
Irritable bowel syndrome 40
Restless legs syndrome 31
Sicca syndrome 15
Raynaud’s phenomenon 13
Female urethral syndrome 12

*Mean values derived from percentage figures reported in several studies. In Ra-
chlin ES e Rachlin IS Myofascial pain and fibromyalgia: trigger point management
(30). Modified from Yunus MB, Masi AT: Fibromyalgia, restless legs syndrome,
periodic limb movement disorder and psychogenic pain. In McCart DJ Jr, Koop-
man WJ (eds): Arthritis and Allied Conditions: A Textbook of Rheumatology, 12th
ed. Philadelphia, Lea & Febiger, 1993, pp 1383-1405.



Autonomic and neuroendocrine manifestations
These manifestations indicate a general loss of in-
ternal homeostasis and adaptation. They include
cardiac arrhythmias, hypotension, dizziness, sense
of lightheadedness, vertigo, vasomotor instability,
sicca syndrome, temperature instability, heat or
cold intolerance, respiratory disturbances, intesti-
nal and bladder motility disturbances, dysmenor-
rhea, loss of adaptability and tolerance for stress,
emotional flattening, and reactive depression (17).

Associated symptoms and conditions and central
sensitivity syndrome
Chronic headaches, irritable bowel, irritable blad-
der and female urethral syndromes, primary dys-

menorrhea, restless legs syndrome, and sicca syn-
drome have been often described in FM, more com-
mon than in pain-free normal controls (3). But sev-
eral other similar syndromes, including FM, are
now considered to form a spectrum of illnesses
with central sensitivity, described previously as
CSS (15) (Table III).

Psychiatric disorders and psychological factors
Psychological factors are an important determi-
nant of any form of pain including chronic pain,
irrespective of the cause, and FM is no exception.
Psychological distress perpetuates pain, and
chronic pain may cause psychological distur-
bance.
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Table III - Symptoms that may be present, not included as part of the criteria for diagnosis (17).

Musculoskeletal system
Generalized stiffness
Muscle cramps
Chest pressure and pain
TMJ dysfunction

Nervous system
Persistent fatigue
Lack of endurance
Migraines or new onset headaches
Sensory
Hypersensitivity to pain
Hyperresponsiveness to noxious stimulus
Perceptual and dimensional distortions
Feeling of burning or swelling
Sensory overload phenomena
Loss of cognitive map
Dyspnea

Cognitive
Difficulties processing information
Slowness in cognitive processing
Concentration problems
Difficulties with word retrieval
Confusion and word mix-ups
Short-term memory difficulties

Motor and balance
Muscle weakness and paralysis
Poor balance, ataxia and tandem gait
Clumsiness and tendency to drop things
Difficulty in tandem gait
Atypical numbness or tingling

Neuroendocrine system
Marked weight change
Heat/cold intolerance
Neuropsychological
Mood swing, anxiety
Reactive depression

Visual and auditory disturbances
Visual changes or eye pain
Double, blurred and wavy vision
Dry or itchy eyes
Photophobia
Tinnitus-buzzing or ringing in ears
Hyperacusis and interference from background noise
Sleep disturbances
Sleep disorder, hyper or insomnia
Non-refreshing sleep

Circulatory system
Neurally-mediated hypotension
Fainting or vertigo
Palpitations and tachycardia
Fluid retention
Bruising

Digestive system
Lump in throat
Nausea
Heart burn
Abdominal pain
Irritable bowel syndrome

Urinary system
Irritable bladder
Overactive bladder

Reproductive syndrome
Dysmenorrhea
Pre-menstrual syndrome or irregular cycles
Loss of sexual libido or impotence
Anorgasmia
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A minority subgroup of patients (30-40%) has a
significant psychological disturbance (55).
Several studies provide evidence that psychiatric
disorders occur at significantly higher rates in sub-
jects with FM compared with other pain patients or
healthy controls. Other studies contend that the fre-
quency of such distress is similar to that in other
chronic disease, such as rheumatoid arthritis (55).
Studies examining psychiatric comorbidity in com-
munity samples of subjects with FM found elevat-
ed levels of psychopathology (56, 57), although
psychiatric illness is not a necessary factor in the
etiopathogenesis of FM.
Psychiatric disorders most commonly described
are mood disorders.
Current major depression has been detected in 14-
36% of patients with FM (58, 59) compared to 6.6
% of healthy subjects in a community sample (60).
Family history studies indicate a higher prevalence
of mood disorders in first degree relatives of pa-
tients with FM compared to first degree relatives of
patients with rheumatoid arthritis and healthy con-
trols (61, 62).
Subjects with FM report childhood traumatic ex-
periences more frequently than medically ill or
healthy controls; and they report a high prevalence
of emotional neglect or abuse (48%) and physical
maltreatment (23%) as well (63).
Job-related stress or or physical stressors may act
as precipitating factors, but the impact of these
stressors may only be realized if they have strong
personal significance. An etiopathogenetic link be-
tween FM and life stress is also suggested by the
comorbid occurrence of post-traumatic stress dis-
order.
Post-traumatic stress disorder symptoms were
founded in 56% of patients with FM (64).
Research on personality traits in FM has yielded in-
consistent results, but no personality disorders have
been associated with FM (65).
Despite all of this, cognitive styles are increasing-
ly being recognized as important factors in the ex-
perience of pain. For example, catastrophizing,
which is characterized by pessimistic beliefs about
oneself, others, and the future and by defining pain
as awful and unbearable, is a common cognitive
style that is known to modulate pain reports and
pain-related disability. It seems to play a substan-
tial role in the development of pain chronicity and
in the experience of chronic pain and pain-related
disability. It is an independent factor that is only
partially associated with depression.
Catastrophizers hardly shift their attention away

from painful or threatening stimuli, and they at-
tach more threator harm to non-painful stimuli than
is warranted (66).

THE SIGNS

The most significant finding related to FM is the
presence of multiple tender points (3). Tender
points are best elicited by manual palpation, specif-
ically by digital pressure using an approximate to-
tal force of four Kg. A small subgroup of patients
is diffusely tender all over. It is necessary to un-
derline that the tender point never aches sponta-
neously.
Other physical signs, though not necessary for di-
agnosis, are skinfold tenderness, which is assessed
by pinching a fold of skin and subcutaneous tis-
sue on tender point sites, cutaneous hyperaemia
at the tender point site after examination, and
reticular discoloration (livedo reticularis) in the
extremities.
Negative findings are the absence of joint swelling,
a normal range of joint motion and muscle strength,
and normal sensory function and reflexes (56).

CONCLUSION

FM is a chronic pain condition in which patients
report not only widespread pain but also a variety
of other complaints. The cardinal features are
chronic widespread pain in the presence of multi-
ple tender points throughout the body on physical
examination. The ACR 1990 definition for clinical
trials proposed compulsory criteria for classifying
FM in adults and was not intended to be used for
clinical diagnosis.
On the contrary, diagnosis is made by a combina-
tion of patient history, physical examination, labo-
ratory evaluations, and exclusion of other causes
for symptoms attributable to FM.
Three key features - pain, fatigue and sleep distur-
bance - are present in virtually every patient with
FM. The hallmark symptom that differentiates FM
from most other medical conditions is allodynia to
even the mildest palpation or physical touch. The
tender point, which never aches spontaneously, is
the only cardinal sign, and it can be elicited by
manual palpation via digital pressure.
FM symptoms can be summarized in muscu-
loskeletal, non-musculoskeletal, and additional
clinical symptoms. 



Associated symptoms and conditions must be con-
sidered in patient’s evaluation because several as-
sociated illnesses are more common in FM patients
than in the normal population.
The evolving idea of CSS, which is based on neu-
roendocrine aberrations interacting with psy-
chosocial factors, will be an important new concept

to consider in the daily diagnosis of FM and relat-
ed conditions.
The Wolfe editorial entitled “Stop using the ACR
Criteria in the Clinic” is a great article that will en-
courage physicians to obtain complete knowledge
of all common and uncommon FM symptoms to
minimize improper diagnosis.
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SUMMARY

Fibromyalgia syndrome (FM) is a common chronic pain condition that affects at least 2% of the adult population. Chron-
ic widespread pain is the defining feature of FM, but patients may also exhibit a range of other symptoms, including
sleep disturbance, fatigue, irritable bowel syndrome, headaches, and mood disorders. The etiology of FM is not com-
pletely understood and the syndrome is influenced by factors such as stress, medical illness, and a variety of pain con-
ditions. Establishing diagnosis may be difficult because of the multifaceted nature of the syndrome and overlap with
other chronically painful conditions. A unifying hypothesis is that FM results from sensitization of the central nervous
system; this new concept could justify the variety of characteristics of the syndrome. FM symptoms can be muscu-
loskeletal, non-musculoskeletal, or a combination of both; and many patients will also experience a host of associat-
ed symptoms or conditions. The ACR classification criteria focus only on pain and disregard other important symp-
toms; but three key features, pain, fatigue and sleep disturbance, are present in virtually every patient with FM. Sev-
eral other associated syndromes, including circulatory, nervous, digestive, urinary and reproductive systems are prob-
ably a part of the so called central sensitivity or sensitization syndrome. A minority subgroup of patients (30-40%) has
a significant psychological disturbance. Psychological factors are an important determinant of any type of pain, and
psychological comorbidity is frequent in FM. Psychiatric disorders most commonly described are mood disorders, but
psychiatric illness is not a necessary factor in the etiopathogenesis of FM.

Key words - Fibromyalgia, symptoms, sleep disorders, restless leg syndrome, chronic pain, fatigue.
Parole chiave - Fibromialgia, sintomi, disturbi del sonno, syndrome delle gambe senza riposo, dolore cronico, fatica.
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INTRODUCTION

Fibromyalgia syndrome (FMS) is a common
chronic condition of widespread pain with

causal mechanisms that are largely unknown. It is
characterized by moderate to severe musculoskel -

etal pain and allodynia, but its pathogenesis ap-
pears confined to the nociceptive structures of the
central nervous system. 
From a pathogenetic point of view, indeed, no clear
muscle pathology has been demonstrated in FMS
(1, 2), while increasing evidence suggests a distur-
bance in pain perception that is genetically condi-
tioned. In our review we will consider five “key-
points” that we think determine the origin and
maintenance of the pain syndrome that we define
as fibromyalgia: “triggers,” “genetics,” “central
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RIASSUNTO

La sindrome fibromialgica (FMS) è una comune condizione cronica di dolore diffuso con meccanismi causali larga-
mente sconosciuti, ma la sua patogenesi appare associata ad una alterazione del sistema nocicettivo a livello del si-
stema nervoso centrale. La FMS è spesso scatenata da influenze ambientali negative, specialmente se presenti nell’in-
fanzia. In un feto, questi triggers ambientali possono influenzare lo sviluppo del sistema nervosa autonomo (ASN) e
dell’asse ipotalamo-ipofisi-surrene (HPA). Frequente è la comorbidità di condizioni psicologiche che comprendono
la depressione, gli attacchi di panico, l’ansia e il disturbo post-traumatico da stress (PTSD). Recenti evidenze sugge-
riscono che fattori genetici possano giocare un ruolo nella patogenesi della FMS. La sensibilizzazione centrale è sta-
ta da tempo associata con il dolore fibromialgico. Questo fenomeno descrive l’aumentata eccitabilità dei neuroni del-
le corna dorsali, che porta alla trasmissione di alterate informazioni nocicettive al cervello. La comprensione delle
vie patogenetiche della FMS è supportata dall’osservazione delle risposte dei pazienti alle terapie neurofisiologica-
mente mirate e dalla ricerca di base.
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sensitization,” “neuroendocrine abnormalities” and
“nervous autonomic amplification.” (Fig. 1).

The “triggers”
Fibromyalgia is often triggered by negative envi-
ronmental influences, especially if they occur in
childhood. In a fetus, these environmental triggers
may influence the development of the autonomic
nervous system (ANS) and the hypothalamic-pitu-
itary-adrenal axis (HPA), which represent the key
components of the neuroendocrine response to
stressors. Their functional alteration constitutes the
main factor that predisposes individuals to devel-
op many stress-related diseases in adulthood, in-
cluding FMS (3).
Low birth weight also correlates with hyperactivi-
ty of the HPA in males and sympathetic hypertone
in females; therefore, it seems that these individu-
als have a more intense cardiovascular response to
stressors (4). A history of childhood adversity, vi-
olence or stressors may cause a higher incidence of
certain co-morbid conditions in adult patients with
FMS such as major depression (5, 6). 
Likely the reaction to the stress induced by these
traumatic events, which occurs in a critical period
for the development of specific synapses, induces
alterations in the central nervous system (7).
Although a direct causal relationship between in-
fectious diseases and FMS has not been demon-
strated, it seems reasonable, however, that infec-
tions can, in some way, act as triggering agents.
The onset of FMS, in fact, has been allied with
multiple vaccinations for infectious diseases, virus-
es or bacteria (8). It is possible that the hypotheti-
cal infectious, natural or attenuated agent acts by
indirectly stimulating production of cytokines that
take part in the multiple physiological functions
that are altered in patients with FMS. 
Evidence supports a high prevalence of FMS
among patients with numerous chronic infections,
including Epstein Barr virus, herpes 6-virus, HIV
and, recently, HTLV-I virus (9, 10).
Sleep disturbance could trigger mechanisms of
FMS. Moldofsky (11), in fact, artificially repro-
duced fibromyalgia-like symptomatology in
healthy volunteers by using an acoustic stimulus of
an intensity that was insufficient to provoke awak-
ening yet was able to disturb non-REM sleep. How-
ever, just as altering sleep physiology can induce
the appearance of musculoskeletal pain, the inverse
is also true: nociceptive muscular stimulation ap-
plied to healthy volunteers during sleep can alter
EEG patterns (12).

The risk of developing FMS seems to be increased
in patients with chronic painful conditions of an-
other nature; more than 80% of patients, in fact, re-
port that they have suffered from a chronic local-
ized painful condition before the generalization of
pain (13). In patients affected by symptomatic hip
osteoarthritis abnormalities of the inhibitory system
for nociception, similar to that documented in FMS
patients, have been found; these abnormalities nor-
malize following successful prosthetic treatment
of the hip (14). Nociceptive persistent inputs are
sufficiently intense; therefore, they could induce
the generalization of pain and insurgence of FMS
in predisposed subjects.
A particular sensitivity to multiple chemical sub-
stances would be the cause of multiple chemical
sensitivity syndrome, a dysfunctional syndrome
that is closely associated with FMS and chronic
fatigue syndrome. Mercury, nickel, and silicone,
which is commonly used in surgical breast im-
plants, are substances that are frequently cited as
possible causes of dysfunctional syndromes, such
as FMS (15, 16).
Of particular importance as triggers of FMS are
psychological conditions that can lead to catastro-
phizing of pain (17, 18) or life events and, there-
fore, cause additional stress. There is increasing
evidence supporting the comorbidity of FMS and
psychological conditions. These conditions include
depression, panic disorders, anxiety, and post-trau-
matic stress disorder (PTSD). The nature of the re-
lationship between depression and FMS is not ful-
ly understood. Depression is a common denomi-
nator among chronic painful conditions (15); it has
been hypothesized that chronic pain causes de-
pression, or vice versa, and that chronic pain syn-
dromes are variants of depression. A link between
PTSD symptoms and FMS has been reported, and
both conditions share similar symptomatology and
pathogenetic mechanisms (19). 
The preexistence of chronic stressful conditions
prior to the onset of FMS is frequently demon-
strated. The symptomatology that is reported by fi-
bromyalgia patients seems to be influenced nega-
tively by chronic stressful situations, while positive
correlations with acute stressful events have not
been found (20). In addition, FMS patients show
higher levels of stress compared to controls (21).

Genetics
Recent evidence suggests that genetic factors may
play a role in the pathogenesis of FMS (22-24).
Certain environmental factors (“stressors”) may
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trigger the development of FMS in genetically pre-
disposed individuals (25).
A number of studies published over recent years
have documented increased incidence of FMS
among family members of patients suffering from
this syndrome (26-28). 
Buskila et al. found that 28% of offspring of FMS
patients fulfill the American College of Rheuma-
tology (1990) classification criteria for the diagno-
sis of FMS (26). Buskila et al. reported another
study, we reported that the prevalence of FMS
among blood relatives of patients with FMS was
26%, and that FMS prevalence in male and female
relatives was 14% and 41%, respectively (27).
Arnold and colleagues (28) tested the hypotheses
that FMS and measures of pain and tenderness ag-
gregate in families and that FMS co-aggregates
with major mood disorder. They performed a fam-
ily interview study of 78 probands with FMS and
40 probands with rheumatoid arthritis (RA). They
assessed FMS and major mood disorder in a total
of 533 first degree relatives of FMS probands and
a total of 272 first degree relatives of RA probands.
FMS was found to aggregate strongly in families: the
odds ratio measuring the odds of FMS in a relative
of a proband with FMS versus the odds of FMS in
relative of a proband with RA was 8.5. The clear fa-
milial aggregation in FMS and related conditions
may represent either genetic or environmental in-
fluence, or most likely a combination of both.
Based on the strong evidence of a familial aggre-
gation in FMS, a considerable amount of research
has been conducted in search of the genetic un-
derpinnings of this phenomenon. At present no ev-
idence has emerged to suggest a monogenic mode
of transmission, and a multifactorial mode of trans-
mission is generally presumed. 
Research done in recent years has demonstrated a
role for polymorphisms of genes in the serotoner-
gic, dopaminergic and catecholaminergic systems
in the etiology of FMS.
Offenbaecher and colleagues (29) analyzed the
genotypes of the promoter region of the serotonin
transporter gene (5-HTT) in 62 patients with FMS
and 110 healthy controls. A significantly higher
frequency of the S/S genotype of the serotonin
transporter promoter region was found in FMS pa-
tients (31%) compared with healthy controls
(16%). The S/S subgroup exhibited higher mean
levels of depression and psychological distress. It
was suggested that the results support the notion of
altered serotonin metabolism in at least a subgroup
of patients with FMS.

In another study, these researches reported on a
significantly different genotype distribution in FMS
patients with a decrease in T/T and an increase in
both T/C and C/C genotypes compared to the con-
trol population (30). 
Cohen and colleagues (31) performed genotyping
in a group of 99 female FMS patients from two Is-
raeli ethnic groups. Additionally, each patient was
assessed with the Tridimensional Personality Ques-
tionnaire (TPQ). The results of this study confirm
the association between FMS and the serotonin
transporter promoter region (5 - HTTLPR) poly-
morphism in two ethnic groups in Israel, Jewish
and Bedouins. A significant association between 5
- HTTLPR polymorphism and anxiety-related per-
sonality traits was found as well (31).
Zubieta and colleagues (32) examined the influ-
ence of a common functional genetic polymor-
phism affecting the metabolism of catecholamines
on the modulation of responses to sustained pain
in humans. Individuals homozygous for the Met
158 allele of the catechol - O methyltransferase
(COMT) polymorphism (Val 158 Met) show di-
minished regional mu-opioid system responses to
pain compared with heterozygotes. These effects
were accompanied by higher sensory and affective
ratings of pain and a more negative internal affec-
tive state. 
It was concluded that the COMT Val 158 Met poly-
morphism influences the human experience of pain
and may underlie interindividual differences in the
adaptation and responses to pain and other stress-
ful stimuli (32).
Gursory and colleagues (33) have reported on the
involvement of COMT gene polymorphism in pa-
tients with FMS. Recently, Vargas-Alarcon et al.
(35) reported that in a group of Spanish patients,
there was an association between FMS and the
COMT haplotype. However, this association was
not observed in Mexican patients.
Buskila and colleagues (35) reported a significant
decrease in the frequency of the 7 repeat allele in
exon III of the DR receptor gene in FMS patients
and also demonstrated an association between the
polymorphism and the low novelty seeking per-
sonality trait. Altogether, recent evidence suggests
a role for polymorphism of genes in the serotoner-
gic, dopaminergic and catecholaminergic systems
in the etiopathogenesis of FMS.
Thus recent evidence suggests a role for genetic
and familial factors in the development of FMS.
The mode of inheritance in FMS is unknown, but
it is most probably polygenic. Recognition of these
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gene polymorphisms may help to better subgroup
FMS patients and to guide a more rational phar-
macologic approach.

Central sensitization
Central sensitization has long been considered to be
associated with FMS pain (36) (Fig. 1). It describes
enhanced excitability of dorsal horn neurons, then
transmission of altered nociceptive information to
the brain. “Wind-up“ (temporal summation) is the
second mechanism increasing pain: a painful stim-
ulus is applied steadily but the pain is perceived as
increasing in intensity while applied subsequently
(37, 38). Receptor fields increase as well, resulting
in a larger distribution of the pain (39-41).
These phenomena of functional neuroplasticity are
predominantly mediated by activation of N-methyl-
D-aspartate (NMDA) receptors (42-44). Persistent
activation of NMDA receptors may lead into struc-
tural alterations/reorganisation of the whole dorsal
horn synapse. Again, the result may be chronic
spinal amplification of the nociceptor input.
A descending pain inhibitory system originates in
neurons of the periaqueductal gray matter, with de-
scending projections to the nucleus raphe magnus
and other nuclei in the rostral medulla. The neurons
in these nuclei project via the dorsolateral funicu-
lus to the spinal dorsal horn with projections in dif-
ferent nuclei of the rostral medulla, where they in-
hibit nociceptive neurons by releasing (among oth-
er neuropeptides) serotonin. But also noradrener-
gic neurons in the medulla are involved. NE and 5-
HT are key neurotransmitters in descending in-
hibitory pain pathways. Increasing the availability
of NE and 5-HT may promote pain inhibition cen-
trally (45-48).

As the system acts predominantly on the nocicep-
tive input from deep tissues, an impairment of the
descending inhibition will increase the ongoing ac-
tivity and excitability particularly in dorsal horn
neurons that process information from deep noci-
ceptors. In patients, this may result in spontaneous
pain and tenderness mainly in deep tissues. As the
terminations of the descending neurons have a
widespread distribution in the spinal cord, a dys-
function of the descending system may result in, or
contribute to, the symptom of widespread pain ob-
served in FMS (49).
A recent study by Harris et al. (50) compared a sam-
ple of 17 FMS patients and 17 age- and sex-matched
healthy controls using mu-opioid receptor (MOR)
positron emission tomography. It demonstrated that
FMS patients display reduced MOR within several
regions that play an important role in pain regula-
tion, such as the nucleus accumbens, the dorsal cin-
gulate, and the amygdala. These results indicate al-
tered endogenous opioid analgesic activity in FMS
and explain why exogenous opiates appear to have
reduced efficacy in this population.
A previous study by the same group (51) suggested
that pain catastrophizing is significantly associated
with increased activity in some brain areas related
to anticipation of pain (medial frontal cortex, cere-
bellum), attention to pain (dorsal ACC, dorsolater-
al prefrontal cortex), and emotional aspects of pain
(claustrum, closely connected to amygdala). These
results suggest that catastrophizing influences pain
perception by altering attention and anticipation,
and heightening emotional responses to pain. 
Also some neurotransmitters play an important role
in the central sensitization of the widespread pain
that characterizes FMS. Serotonin is crucial in me-

Figures 1 - Modified from Van Houdenhove (106) - and 2 synthesize our proposal for the pathogenesis of FMS. From exposed it’s probable that
triggers cause a central sensitization when they interact in genetically predisposed individuals. Then central sensitization creates a vicious cir-
cle by provoking neuroendocrine abnormalities and nervous autonomic amplifications, which subsequently cause a chronic maintenance painful
syndrome.
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diating pain pathways; it was the first neuropeptide
to be studied extensively in FMS and hypothesized
to be involved in abnormal pain processing (52,
53). The co-morbidity of psychiatric conditions,
such as depression, and the alterations of sleep-
wake cycles, mediated by 5-HT, seemed to sup-
port 5-HT dysregulation (54).
Levels of 5-HT, its precursor tryptophan, and its
metabolites 5-HIAA and 5-HTP were measured in
the blood, in the cerebrospinal fluid (CSF), and in
the urine of FMS patients. The most consistent re-
sults of all attempts to confirm an abnormality in
5-HT neurotransmission were derived from CSF
samples. The pioneering studies did not measure 5-
HT directly but found decreased levels of 5-HIAA
in FMS patients as compared to controls, includ-
ing both pain-free and low back pain subjects (55-
57). The results from studies measuring 5-HT lev-
els in the serum of patients with FMS were less
consistent. One group documented higher 5-HT
levels in FMS patients versus controls (58), even
using platelet-rich plasma for the assay, whereas
another group found lower serum 5-HT levels in
FMS than in RA patients (54). The hypothesis was
that increased platelet activation may lead to a re-
lease of 5-HT into the plasma fraction. FMS pa-
tients with a high plasma-to-serum 5-HT ratio pre-
sented with a higher frequency of orofacial pain
and anxiety (59). Similarly in another study, the
number of tender points and serum 5-HT levels
significantly correlated inversely, comparing FMS
patients with both RA patients and healthy con-
trols (52). Whether or not the inconsistency may be
explained by changes within the serotonin trans-
porter has been discussed. A polymorphism in the
5-HT transporter gene regulatory region (S/S geno-
type) is associated with decreased 5-HT transporter
messenger RNA transcription and decreased 5-HT
uptake in vitro. As mentioned previously, this poly-
morphism has been shown to have a significantly
higher distribution in FMS cohort (29). 
To summarize, a dysregulation of 5-HT metabo-
lism in FMS is likely but has not been proven to be
the sole cause of central sensitization of FMS.
Substance P, an 11-amino-acid neuropeptide, acts
as a neuromodulator via the NK1 receptor. It sen-
sitizes the neurons to the effects of other neuro-
modulators. Stimulating the release of 5-HT in the
spinal cord decreases the release of substance P in-
to the spinal cord (60).
Substance P levels in the CSF of FMS patients have
been found to be reproducibly high in five differ-
ent studies (61-64). A trend toward correlation of

CSF substance P levels and pain severity in FMS
over time has been suggested (65). Other chronic
pain states, such as low back pain and painful neu-
ropathy, present with low levels of CSF substance
P (66-69). High CSF concentration of substance P
represents the most prominent neurochemical ab-
normality found in FMS patients.
There are significant negative correlations between
levels of substance P and 5-HT, its precursor tryp-
tophan (TRP), and its primary metabolite 5-HIAA
in the serum of patients with FMS. High serum
concentrations of 5-HIAA and TRP showed a sig-
nificant relation to low pain scores. Low levels of
5-HIAA and high concentrations of substance P
were both positively correlated with more severe
sleep disturbance (70). Nerve growth factor (NGF),
which stimulates the production of substance P in
small, afferent, unmyelinated neurons, was found
to be elevated in the CSF of FMS patients with pri-
mary FMS, but not in FMS with an associated
painful inflammatory condition (secondary FMS)
(71). This finding addresses the clinical finding of
subgroups in FMS (72-74). Elevated CSF sub-
stance P could be a common link between prima-
ry and secondary FMS, but the groups differ with
regard to the mechanism responsible for the ele-
vated substance P. In primary FMS, NGF seems to
induce the elevated CSF substance P from central
interneurons. In secondary FMS, the peripheral in-
flammation, so characteristic of the underlying
rheumatic or infectious conditions, may be re-
sponsible for the elevated CSF substance P. For
these reasons, NGF could be critical to the initia-
tion or perpetuation of the painful symptoms of
primary but not secondary FMS (71).

Neuroendocrine abnormalities
The neuroendocrine system, together with the au-
tonomic nervous system and immune system, plays
a fundamental role in the maintenance of the home-
ostasis of the organism in a large variety of envi-
ronmental situations, namely stressful events of
both physical and psychological origin. FMS is fre-
quently associated with a rich history of stress-
ful/traumatic events (75) and is characterized by a
number of symptoms similar to those typical of
stress-related conditions, such as irritable bowel
syndrome or chronic fatigue syndrome.

The hypothalamic-pituitary-adrenal axis 
(HPA-axis)
FMS patients have been shown to present with
HPA axis alterations (76-80). Compared to con-
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trols, they present low 24-h serum cortisol levels;
abnormal circadian pattern of cortisol concentra-
tion and blunted serum cortisol responses to corti-
cotropin-releasing hormone (CRH), i.e., when
CRH is released by the hypothalamus, there is a
disproportionately high release of corticotrophin
by the pituitary gland and disproportionately small
release of cortisol by the adrenal gland. This latter
result suggests an abnormal response of FMS pa-
tients to stress, and thus, an inadequate reaction to
a number of stressful events, such as trauma or in-
fection (81). Interestingly, when synthetic CRH is
injected in FMS patients this abnormal response is
not present, and the patients behave like normal
control subjects. This suggests that there might be
a different sensitivity of adrenal tissue to endoge-
nous and exogenous CRH in FMS. On the whole,
however, there is no evidence to support any struc-
tural abnormality in the endocrine organs which
comprise the HPA axis; thus, it seems that the
changes found in hormone production under acti-
vation of the axis are functional in patients with
FMS (82).
Dysregulation of the HPA axis can potentially ac-
count for several symptoms in FMS, including fa-
tigue, primarily, as well as depression and sleep
disturbance; these symptoms are often present in
subjects with a reduced activity of the axis (as in
withdrawal from glucocorticoid therapy, or in Ad-
dison’s disease) or in individuals with genetically
altered HPA axis function (83). A link with pain is
also present. For instance, a recent study by
McLean et al. (84) showed a significant association
between levels of CRH in CSF and pain levels in
patients with FMS. 
Increased central levels of CRH also produce anal-
gesia in animals (85). Activation of the HPA axis
stimulates the release of the opioid beta-endorphin,
corticotrophin, and cortisol, which, thanks to its
anti-inflammatory properties, has the potential of
reducing pain (83), though it should be underlined
that in FMS, specifically, corticosteroids are not
effective (86).

The hypothalamic-pituitary-thyroid axis 
(HPT-axis)
The hypothalamic-pituitary-thyroid axis function
would seem altered in FMS patients as the release
of thyrotropin-releasing hormone stimulates less
thyrotropin, triiodothyronine and thyroxin produc-
tion than normal. This is possibly the result of some
pituitary dysfunction secondary to the document-
ed impaired stress response in FMS (87).

The hypothalamic-pituitary-gonadal axis 
(HPG-axis)
Though not many studies have been performed in
this area, the results of those available so far pro-
vide no evidence for any abnormality in go-
nadotropin secretion or gonadal steroid levels in
FMS (88, 89). Thus a deficit of sex hormones does
not appear to be part of the manifestations of FMS.

Growth hormone (GH)
A number of research studies have been devoted to
evaluation of circulating levels of growth hormone
in FMS. These levels tend to be normal during
waking hours and are slightly reduced during sleep.
It is well known that stage 4 of sleep is disrupted
in FMS, and this is the phase when GH is secret-
ed; it remains to be established if the decreased
GH is the consequence of disrupted sleep or of a
decreased GH-stimulation by sleep. FMS patients
have increased levels of corticotrophin, and corti-
cotrophin increases hypothalamic somatostatin se-
cretion. Since somatostatin is one of the hormones
that inhibits GH via the hypothalamic-pituitary por-
tal system this may also contribute to their relative
GH insufficiency. Supplementation with GH has
provided relatively positive results, at least in a
subpopulation of FMS patients; however, the high
costs of the hormone, combined with the unpleas-
antness of the modality of administration do not en-
courage the use of this therapy on a large scale
(90). 
FMS patients have been shown to present with
many neurochemical alterations, e.g., norepineph-
rine deficit, lower concentrations of beta-endorphin
in peripheral blood mononuclear cells (91), low
serum serotonin levels and low level of the sero-
tonin metabolite (5-HIAA) (92) in the CSF, in-
creased levels of substance P and nerve growth fac-
tor (NGF) - a promoter of substance P synthesis -
in CSF (93, 94), abnormal dopaminergic transmis-
sion. Regarding the latter, a recent review by Wood
(95) focused on the mesolimbic dopaminergic sys-
tem as a possible contributor to central pain states;
in animals acute stress activates mesolimbic
dopamine neurons inducing analgesia; however,
prolonged stress decreases mesolimbic dopamin-
ergic output and creates a hyperalgesic state. A re-
cent study by Malt et al (96) compared the response
of female patients with FMS and healthy controls
to buspirone, showing an increased prolactin re-
sponse in the FMS group, a result that was attrib-
uted by the researchers to altered dopamine sensi-
tivity in FMS. 
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Collectively, these neurotransmitter abnormalities
may play a role in HPA function and control in FMS
(97).
To date, however, the means by which HPA axis
dysfunction develops in FMS still remains unclear.

Autonomic nervous system (ANS) 
amplification
The ANS is the principal regulatory system of the
body; it maintains essential involuntary functions,
e.g., the vital signs (blood pressure, pulse, respira-
tion, and temperature) and balances the function of
all internal organs. It is a complex network acti-
vated by nerve centers located in the spinal cord,
brain stem, hypothalamus and thalamus; centers
that also receive input from the limbic area and
other higher brain regions. 
Emotions such as fear or anger, therefore, produce
immediate biological responses, such as pupil di-
latation or tachycardia. Through their neurotrans-
mitters (catecholamines for the sympathetic sys-
tem), the two divisions of the peripheral autonom-
ic system, sympathetic and parasympathetic, have
antagonistic actions on most functions of the body,
but their proper balance is essential to preserve
homeostasis (98).
A number of studies have demonstrated alterations
of the ANS in FMS, the most recent ones using
methodologies such as power spectrum analysis of
heart rate variability (HRV) and tilt table test.
Vaeroy, et al. (99) demonstrated a decreased sym-
pathetic response to painful and auditory stimuli.
Studies with power spectrum analysis of HRV
showed decreased 24-h HRV with persistent noc-
turnal sympathetic hyperactivity associated with
increased number of awakenings, decreased sym-
pathetic response to several stressors and abnormal
sympathovagal responses during postural changes.
The HRV studies reflect a basal autonomic state of
hyperactivation characterized by increased sympa-
thetic and decreased parasympathetic tone (i.e., a
sympathetic basal hyperactivity with hyporeactiv-
ity) (100, 101). Abnormal HRV in FMS, consistent
with excessive sympathetic activity, especially in
women, has been reported by several investigators
(99). In a recent study, Furlan, et al. (102) investi-
gated whether FMS is characterized by alterations
in the cardiovascular autonomic response to grav-
itational stimulus (using the stepwise tilting); they
found a reduced ability to enhance the sympathet-
ic activity to the vessels and withdraw the vagal
modulation to the sino-atrial node. 
The dysautonomia in FMS would thus be charac-

terized as a sympathetic nervous system that is
persistently hyperactive but is hyporeactive to
stress. This apparent paradox (sympathetic hyper-
activity with hyporeactivity) nevertheless agrees
with the basic physiological principle showing that
chronic hyperstimulation of the beta-adrenergic
receptors leads to receptor desensitization and
down-regulation (99). It has been suggested that
the dysautonomia in FMS could be at least in part
responsible for the pain of the syndrome - similarly
to what happens in classic sympathetic-maintained
pain conditions. 
ANS dysfunction may also explain a number of
the other clinical symptoms of FMS. Due to a ceil-
ing effect, the hyperactive sympathetic nervous
system in FMS would become unable to further re-
spond to different stressors, thus explaining the
constant fatigue and morning stiffness. Relentless
sympathetic hyperactivity may explain sleep dis-
orders, anxiety, pseudo-Raynaud’s phenomenon,
sicca symptoms, and intestinal irritability. 
Further studies support the altered sympathetic
function in FMS. Anderberg, et al. (103) found
high serum levels of neuropeptide Y (NPY) in FMS
vs healthy controls, which was interpreted as a sign
of increased sympathetic activity (prolonged and/or
repeated stress) since NPY is co-released with no-
radrenaline from sympathetic neurons. Wallace, et
al. (104) showed high serum concentrations of IL-
8 in FMS vs healthy controls, another interesting
finding since IL-8 has been associated with sym-
pathetically dependent hyperalgesia. Along the
same line, Martinez-Lavin (98) showed that a sub-
cutaneous injection of noradrenaline induced pain
more frequently and with a higher intensity in FMS
patients vs RA patients or vs healthy controls.
The HPA axis and the ANS have multiple sites of
interaction. At present it is not clear if decreased
ANS activity and altered neuroendocrine function
may contribute to the pain and related symptoms
of the syndrome or if they are the consequence of
pain. 
It is frequent for FMS patients to present a history
of emotional or physical trauma before the onset of
FMS symptoms (105). Stress is known to reduce the
neuroendocrine and ANS stress response; therefore,
stressful events may represent the triggering factor
for the neuroendocrine and ANS abnormality in
FMS. However, it is also possible that the symptoms
of FMS (pain, sleep disturbance, fatigue, etc.), ex-
perienced on a chronic basis, may affect the func-
tion of the HPA axis and ASN. As a matter of fact,
a number of studies have shown that a reduction of
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stress, obtained, for instance, through relaxation
training or exercise training, produces a decrease in
the sympathetic activity (as evaluated via spectral
analysis, resting heart rate, circulating levels of cat-
echolamines). 
Pain may also explain the reduced neuroendocrine
and ANS responsiveness since there is a high level
of substance P in the CSF in FMS, and substance P
is a potent inhibitor of CRH. 

CONCLUSIONS

Understanding of pathogenetic pathways in FMS
has advanced from observing patient responses to
neurophysiologically targeted therapies and basic
research. The model of central sensitization repre-
sents the most common and most accepted hy-
potheses about the underlying mechanisms in the
pathogenesis of FMS.

SUMMARY

Fibromyalgia syndrome (FMS) is a common chronic condition of widespread pain with causal mechanisms that are large-
ly unknown. It is characterized by moderate to severe musculoskeletal pain and allodynia, but its pathogenesis appears
confined to the nociceptive structures of the central nervous system. FMS is often triggered by negative environmental
influences, especially if they occur in childhood. In a fetus, these environmental triggers may influence the development
of the autonomic nervous system (ANS) and the hypothalamic-pituitary-adrenal axis (HPA). Increasing evidence sup-
ports the comorbidity of psychological conditions including depression, panic disorders, anxiety, and post-traumatic
stress disorder (PTSD). Recent evidence suggests that genetic factors may play a role in the pathogenesis of FMS. Cen-
tral sensitization has long been associated with FMS pain. It describes enhanced excitability of dorsal horn neurons, which
leads to transmission of altered nociceptive information to the brain. Understanding of pathogenetic pathways in FMS
has advanced beyond observing patient responses to neurophysiologically targeted therapies and basic research.

Key words - Central sensitization, neuroendocrine abnormalities, genetic factors, autonomic nervous system.
Parole chiave - Sensibilizzazione centrale, alterazioni neuroendocrine, fattori genetici, alterazioni del sistema nervoso.
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RIASSUNTO

La sindrome fibromialgica (FM) è una condizione di frequente riscontro nella pratica clinica caratterizzata da dolo-
re muscoloscheletrico cronico e diffuso, sensazione di tensione e/o di rigidità muscolare e articolare, affatticabilità,
disturbi del sonno, alterazioni del tono dell’umore e dolore alla digitopressione di almeno 11/18 tender points (TPs).
Fino ad oggi, non disponiamo né di esami strumentali né di marcatori specifici per effettuare la diagnosi di FM; in-
fatti, la maggior parte degli esami attualmente disponibili sono utili solo ai fini di ricerca. La maggior parte delle dia-
gnosi differenziali può essere effettuata mediante un accurato esame clinico e anamnestico. Se consideriamo il possi-
bile overlap tra la FM ed altre malattie, il medico curante dovrebbe sottoporre tutti i pazienti con sospetta FM a ra-
diografia del torace ed ecografia dell’addome, oltre ad un accurato esame obiettivo. La risonanza magnetica funzio-
nale ha messo in evidenza diverse alterazioni sovraspinali nei pazienti affetti da FM, una condizione clinica a pato-
genesi sconosciuta. Nei pazienti affetti da FM sono diversi i trattamenti utilizzati, ma valutarne il loro effetto è diffi-
cile poiché questa sindrome presenta molteplici aspetti. Al fine di identificare un “core outcome domains”, l’iniziati-
va dell’ IMMPACT e il workshop OMERACT ha convocato un meeting per sviluppare le raccomandazioni utili per i
trials clinici sul dolore cronico.

Reumatismo, 2008; 60: Supplemento 1: 36-49

The evaluation of the fibromyalgia patients
La valutazione del paziente fibromialgico

F. Atzeni1, F. Salaffi2, L. Bazzichi3, R.H. Gracely4, R. Carignola5, R. Torta6, R. Gorla7, A. Marsico8,
F. Ceccherelli9, M. Cazzola10, D. Buskila11, M. Spath12, M. Di Franco13, G. Biasi14, G. Cassisi15,
S. Stisi16, R. Casale17, L. Altomonte18, G. Arioli19, A. Alciati20, G. Leardini21, F. Marinangeli22,

M.A. Giamberardino23, P. Sarzi-Puttini1 (Italian Fibromyalgia Network)
1Rheumatology Unit, L. Sacco University Hospital, Milan, Italy; 2Department of Rheumatology, Polytechnic University of the Marche
Region, Ancona, Italy; 3Department of Internal Medicine, Division of Rheumatology, S. Chiara Hospital, University of Pisa, Italy;

4Department of Medicine, University of Michigan Health System, Ann Arbor, Michigan, USA; 5Department of Neuroscience, University
of Turin, A.S.O. San Giovanni Battista of Turin, Turin, Italy; 6Department of Neuroscience, University of Turin, A.S.O. San Giovanni
Battista of Turin, Turin, Italy; 7Rheumatology and Clinical Immunology, Spedali Civili and University of Brescia, Italy; 8Rheumatology
Unit, Hospital of Taranto, Taranto, Italy; 9IOV (Veneto Cancer Institute), IRCCS, Department of Pharmacology and Anesthesiology,
University of Padua, Italy; 10Unit of Rehabilitative Medicine “Hospital of Circolo”, Saronno (VA), Italy; 11Department of Medicine H,

Soroka Medical Center and Faculty of Health Sciences, Ben Gurion University, Beer Sheva, Israel; 12Friedrich-Baur-Institute,
University of Munich, Munich, Germany; 13Chair of Rheumatology, University la Sapienza Rome, Rome, Italy; 14Unit of Rheumatology,
University of Siena, Siena, Italy; 15Rheumatology Branch, Specialist Outpatients’ Department, Belluno, Italy; 16Rheumatology Unit,

“G.Rummo” Hospital, Benevento, Italy; 17Department of Clinical Neurophysiology and Pain Rehabilitation Unit, Foundation Salvatore
Maugeri, IRCCS, Scientific Institute of Montescano, Montescano (PV), Italy; 18UOC of Rheumatology Hospital S. Eugenio, Rome, Italy;

19Division of Rehabilitative Medicine and Rheumatology, General Hospital of Pieve di Coriano (Mantua), Italy;
20Department of Psychiatry, L. Sacco University Hospital, Milan, Italy; 21Rheumatology Unit, SS Giovanni e Paolo Hospital, Venice,

Venice, Italy; 22Department of Anesthesiology and Pain Medicine, L'Aquila University, L’Aquila, Italy;
23Ce.S.I. “G. D’Annunzio” Foundation, Department of Medicine and Science of Aging, “G. D’Annunzio”, University of Chieti, Italy

Competing interests: none declared

Corresponding author:
Fabiola Atzeni, MD, PhD
Rheumatology Unit
L. Sacco Hospital, Milan, Italy
E-mail atzenifabiola@hotmail.com

INTRODUCTION

Fibromyalgia (FM) is a rheumatic disease char-
acterized by musculoskeletal pain, chronic dif-

fuse tension and/or stiffness from joints and mus-

cles, easy fatigue, sleep and emotional disturbances,
and pressure pain sensitivity in at least 11 of 18 ten-
der points (TP) (1, 2). This disease has an incidence
of 2% in the general population, but it is found more
often in middle-aged women (3.4%) (3, 4). The
etiopathogenesis of FM has not been clarified yet.
FM patients have a dysregulation of pain neuro-
transmitters and neurohormone-mediated associa-
tion with irregularities in the physiology of sleep.
The American College of Rheumatology (ACR)
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ward general evaluation of all patients with sus-
pected FM. An individualized, multidisciplinary
range of treatments should be employed to treat
the various symptoms that patients experience. Al-
though some of these therapies have been tested in
randomized controlled trials (RCT), there has been
little standardization in the approach to these trials
and in the outcome measures used. Evaluating ther-
apeutic effects in FM patients is difficult because
of the many facets of the syndrome. To address the
identification of core outcome domains, the Initia-
tive on Methods, Measurement, and Pain Assess-
ment in Clinical Trials (IMMPACT) (8) and Out-
come Measures in Rheumatoid Arthritis Clinical
Trials (OMERACT) (9) workshop convened a
meeting to develop consensus recommendations
for chronic pain clinical trials. 

LABORATORY AND INSTRUMENTAL
EVALUATIONS IN PATIENTS WITH FM

In clinical studies and observational research stud-
ies, FM is usually diagnosed by application of the
ACR criteria (1). Moreover, diagnosis is made by a
combination of patient history, physical examina-
tion, laboratory evaluations and exclusion of other
causes for symptoms attributed to FM (10, 11).

BIOMARKERS IN FM

Serum
Compared to healthy subjects or patients with oth-
er diseases, FM patients present with high an-
tipolymer antibodies (APA) (12) and antiserotonin
antibody (13) values, with contrasting results in
the Italian population. The APA positivity in a re-
cent work appears to be less than that evidenced in
the USA, and it appears to correlate with the sever-
ity of the disease; this result could be due to a dif-
ferent ethnic origin of the populations studied. Oth-
er antibodies (antiganglioside and antiphospho-
lipids) were identified in FM patients compared to
healthy subjects, but the sensitivity and specificity
was not clear. Patients with FM have a higher fre-
quency of anti-thyroid antibodies, and their values
seem to be correlated with the presence of certain
symptoms (14). Recent studies have shown higher
hyaluronic acid values in FM patients compared to
healthy controls, but this data has not been con-
firmed (15, 16). Alterations of branched-chain
amino acids (valine, leucine, isoleucine), pheny-

criteria diagnostic criteria for FM are based upon
chronic widespread pain and tenderness in 11 of 18
defined muscular sites (1). Recent evidence sug-
gests that the tenderness component of FM is not
confined to these sites; rather, it is present through-
out the body, including non-muscular sites such as
the thumb. The widespread nature of spontaneous
pain in FM implicates general mechanisms that may
involve spinal or supraspinal modulation of normal
peripheral input, or effector mechanisms that alter
pain sensitivity at the periphery. These mechanisms
are likely observed at supraspinal sites. Functional
neuroimaging of the brain has opened a window in-
to the supraspinal processes in health and disease
(5). With a few exceptions, these methods infer
neural activity in the brain by changes in regional
cerebral blood flow (rCBF). This inference is based
on the principle that localized brain activity signals
a discreet increase in rCBF to meet the metabolic
demands of this increase in neural activity. The in-
crease in rCBF occurs after a hemodynamic delay
of a few seconds and is closely coupled to the mag-
nitude and duration of the activity. Most function-
al imaging methods are based on the evaluation of
the time course of changes in rCBF throughout the
brain (6). 
The absence of anatomopathological lesions and
biohumoral abnormalities, demonstrated with clas-
sical instrumental methods, has led to considerable
difficulties in diagnosis. The diagnostic criteria fre-
quently overlap with those of other diseases; in
fact, some patients with chronic fatigue syndrome
(CFS) meet the criteria for FM, and an FM-like
framework may be present even in non-rheumatic
diseases. 
For example, patients with hypothyroidism show
musculoskeletal pain that is similar FM. The diag-
nosis based on the ACR criteria, therefore, must be
accompanied by the exclusion of diseases that have
symptoms, but not causes, in common with FM as
evidenced by the evaluation of markers and hu-
moral scans (miositis, rheumatic polmyalgia,
spondyloarthritis, etc.) (7). Often, FM is comorbid
with other diseases that act as confounding and ag-
gravating factors (Sjögren, systemic lupus eriythe-
matosus (SLE), rheumtoid arthritis (RA), thyroid
disease). There are no instrumental tests to con-
firm the diagnosis of FM; and many differential di-
agnoses may be excluded by an extensive clinical
examination and patient history. Considering the
overlap of FM with other medical conditions, treat-
ing physicians should be vigilant: chest-X-rays and
abdominal ultrasonography are the first steps to-
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lalanine (17), and collagen cross links, and partic-
ularly, a reduction in the ratio of pyridinoline to de-
oxypyridinoline as well as decreased levels of hy-
droxipyroline (18) were also found. Neopterin has
been suggested as an inflammation marker, which
has an inversely proportional relationship with L-
tryptophan availability. Other studies showed low
serum levels of 5-HT in FM patients compared to
both healthy controls and patients with rheumatic
diseases such as RA. These studies provide indirect
evidence supporting the alteration of 5-HT metab-
olism in FM subjects. In a recent study, FM patients
exhibited a tendency to have lower serotonin lev-
els than patients with RA and healthy controls; but
the variation of serotonin levels within the disease
groups is too broad to differentiate FM from other
conditions, especially depression (19). There is al-
so evidence to suggest that FM patients may have
alterations in the expression of 5-HT transporters
due to a transcriptional polymorphism in the region
that could lead to an increase of the same tran-
scriptional region (20). Another study has sug-
gested that an alteration of the growth hormone
(GH), an indirect modulator of the immune system
that interacts with the hormonal system, seems to
protect the body from the immunosuppressive ef-
fects of glucocorticoids during stress (21) and
favours IGF1-mediated muscle repair. Altered
serum cortisol and melatonin levels were found;
these hormone secretions are closely associated
with the circadian rhythms. The study also found
alterations of 5-HT, somatomedin C, calcitonin
gene-related peptide, calcitonin and cholecys-
tokinin which are possible indicators of FM wide-
spread pain (22). Studies conducted on FM patients
showed an increase in plasma levels of IL-6 and IL-
8 compared to healthy controls, an increased pro-
duction of IL-1 and TNF-alpha, and a reduced pro-
duction of IL-2 and IFN-alpha, which highlights an
immune activation and a down-regulation of the
HPA. A study showed an increase in plasma IL-10,
IL-8 and TNF-alpha in FM patients independent of
the presence of psychiatric comorbidity; this sup-
ports the hypothesis of an activation of the immune
system (23). Abnormal levels of ACTH, 5-HT,
IGF-1 and FT4 were found, which suggests an al-
teration of the endocrine system in this disease
(14). The role of free radicals in FM is controver-
sial, as this could suggest that FM is also an ox-
idative disorder; studies have shown high levels of
malondialdehyde, markers of oxidative damage,
and low levels of superoxide dismutase, an intra-
cellular antioxidant (24) in FM.

Urine
The stress factor is probably crucial in this condi-
tion and alterations of the urinary corticotropin-re-
leasing factor (CRF)-L1, catecholamine, cortisol,
with the haplotypes of catecholamine COMT gene
(25) were recently found; as in the serum, cross-
links of collagen, a reduction in the ratio of pyridi-
noline to deoxypyridinoline and decreased levels of
hydroxyproline (18) were found in the urine.

Cerebrospinal fluid
In FM subjects, substance P levels increase in cere-
brospinal fluid and this event leads to the release
of IL-6. Substance P induces the production of IL-
8, a pro-inflammatory cytokine, which stimulates
the passage of neutrophils through the vascular
walls. Altered levels of serotonin and increased
corticotropin-releasing hormone (CRH) and a pool
of proteins (alpha-1-macroglobulina, keratin 16,
orosomucoide, amyloid precursors etc.) were also
found in the cerebrospinal fluid of FM patients
(26). Among FM patients, pain, but not fatigue,
was associated with the concentration of CRF in
the cerebrospinal fluid (27). 
These data support the hypothesis that abnor-
malities in the stress response are associated with
FM pain. In FM subjects, a reduction of glial cell-
derived neurotophic factor was also found (28);
this result could be related to the role of this neu-
rotophic factor in preventing and reversing ab-
normalities that develop in chronic pain condi-
tions. 
Somatostatin levels appear to be reduced in the
cerebrospinal fluid of FM patients and significant-
ly correlated with reduced levels of neurotophic
factor.

Isolated cells
Alterations of the immune cells have been studied
in FM patients, highlighting an abnormal lympho-
cyte and cytokine (IL-6-8-10 TNF-alpha) response
related to FM. Specifically, the number of T lym-
phocytes and the immunoglobulin M level appear
to be altered, and the number of natural killer cells
appears to be reduced. In FM patients, reduced ac-
tivation of T lymphocytes was also found. The cell
receptors, especially the peripheral benzodiazepine
receptor (PBR), the 5-HT receptors and the 5-HT
re-uptake system were altered. Studies conducted
on platelets have shown a reduced receptor densi-
ty and functionality of 5-HT and its carrier, which
were identified by lower 5-HT re-uptake rate from
the synaptic cleft (29). Other research has shown
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an up-regulation of PBR, also related to the sever-
ity of illness (30). In the platelets of FM patients
increased intracellular concentrations of calcium
and magnesium ions and decreased ATP levels
were also found. In a recent study (31), a compar-
ison was made between FM patients, subjects with
complex regional pain syndrome (CRPS) and
healthy controls regarding the influence of pain on
subpopulations, lymphocyte number, and the ratio
of Th1 to Th2 cytokine in T lymphocytes. The lym-
phocyte number did not differ between groups, but
there was a significant reduction of cytotoxic CD8+
lymphocytes in FM and CRPS patients.

Tissues
In skin biopsies an increase of activated mast cells
has been observed (25). It appears that muscle tis-
sue does not exhibit alterations at the cellular lev-
el; and while the data appear inconsistent, inflam-
matory infiltrates have not been found. The skin of
FM patients shows unusual patterns of unmyeli-
nated nerve fibers as well as Schwann cells; if these
results are replicated in a larger study, these ab-
normalities may contribute to the lower pain thresh-
old of FM subjects (32).

INSTRUMENTAL STUDIES

Studies that employ existing or innovative testing
devices or methodologies are usually negative, and
these testing methodologies are not recommended
for purposes of screening or diagnosis (33); how-
ever, imaging tests can be used to exclude con-
comitant illnesses that could resemble FM.
The following overview of comorbidities highlights
the need for improved instruments for accurate as-
sessment of FM. Environmental factors can influ-
ence both the development of FM and a number of
“stressors” that are temporally correlated with the
onset of the syndrome, including trauma, infec-
tions (e.g., hepatitis C virus, HIV, and Lyme dis-
ease), emotional stress, catastrophic events (e.g.,
war), autoimmune diseases and other pain condi-
tions (34, 35). FM has been reported to coexist in
25% of patients with RA, 30% of patients with
SLE and 50% of patients with Sjogren’s syndrome
(36-38).
The most common rheumatic diseases that could
overlap and be confused with FM are: osteoarthri-
tis (OA), RA, ankylosing spondylitis (AS),
polymyalgia rheumatica (PMR), SLE, Sjogren’s
syndrome, osteomalacia, polymyositis.

OA is observed most often in people over age 50
(most of them are asymptomatic); OA, together
with FM, is among the most prevalent (7%)
rheumatic syndromes in clinical practice (39). OA
can be confused with FM because it causes arthral-
gias of the whole body and could be associated
with significant limitation of activity. It has a clear
predilection for certain joints, in particular, the first
carpometacarpal joints, cervical and lumbar spine,
hips, knees and metatarsophalangeal joints (40).
Radiographically, OA has classic changes that in-
clude osteophyte formation, joint space narrowing,
subchondral sclerosis, and subchondral cysts (41).
It may seem reasonable to study the painful region
on radiograph, but radiographs are not necessarily
correlated with clinical symptoms and must be in-
terpreted correctly in the clinical context. 
RA is an inflammatory arthritis; the patients pre-
sent with inflammatory symptoms. The historical
evaluation and the physical examination are fun-
damental to determine, for example, if real syn-
ovitis is present. The radiographic manifestations
of RA have been well described (marginal erosions,
joint space narrowing, joint destruction), and dis-
ease-specific alterations that can be seen during the
clinic visit (e.g., soft tissue swelling, deformities,
subluxations) could be partially found on radi-
ographs. In fact, it takes months or years to devel-
op these alterations, which emphasizes the impor-
tance of developing new instrumental assessments
that will facilitate early diagnosis of RA. Magnet-
ic resonance imaging (MRI) is the gold standard for
confirming the diagnosis of RA, but is too expen-
sive for normal management. Muscoloskeletal ul-
trasonography is easy to perform, can be repeated
without X-ray exposure risks for patient, and rep-
resents the best compromise between cost and re-
sult (42-44). The ultrasonography evaluation of the
patient could help the clinician to identify the ele-
ments for RA or FM diagnosis. 
AS usually begins with an insidious onset of chron-
ic inflammatory back pain symptoms in adoles-
cence or early adulthood (45). AS can be easily
mistaken for FM, because both diseases occur in
young patients who may have constitutional symp-
toms such as malaise, fatigue and impaired sleep
(45). The hallmark of AS is sacroiliitis as identi-
fied radiographically via conventional pelvic X-
ray, although this condition may not be evident in
the early stages of the illness (46). Sacroiliitis does
not occur in FM, though, so its presence is funda-
mental in distinguishing AS from FM. Recent re-
ports indicate that the role of MRI has become
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clearer and it may be a better tool for early identi-
fication of these patients (47). 
PMR is characterized by widespread pain and pro-
found morning stiffness. Patient’s historical fac-
tors (age, distribution of pain and stiffness) and
laboratory tests can help to distinguish FM from
PMR. The response to prednisone therapy is dra-
matic in PMR (24 to 48 hours), whereas no re-
sponse is present in FM. Instrumental tests are not
helpful to diagnose both diseases.
FM could mimic SLE as demographic and clinical
features overlap: young women, fatigue, dermato-
logical involvement, arthralgias (48, 49). Howev-
er, organ system involvement such as malar rash
and photosensitivity, fever, serositis, haematologi-
cal alterations, and neurological signs typically oc-
cur in SLE whereas these elements are not present
in FM (50). Conventional X-rays, ultrasonography,
computed tomography, MRI help clinicians to di-
agnose SLE and to distinguish SLE from FM.
Fatigue and generalized arthralgias are common for
Sjogren’s syndrome and FM. The fundamental clin-
ical features of Sjogren’s syndrome are dry eyes
and dry mouth. In FM mucosal dryness is related
to sympathetic hyperactivity (51). Sjogren’s syn-
drome is also characterized by damage to the eye
epithelium whereas no damage is evident in patients
with FM. Rose bengal and/or fluorescein dyes are
used by oculists to identify this hallmark feature. In
recent years, salivary gland ultrasonography be-
came a simple and noninvasive test for the detection
of gland involvement in Sjogren’s syndrome; color
doppler sonography can also increase diagnostic
accuracy (52). Both methods are important to dif-
ferentiate Sjogren’s syndrome from FM.
The radiographic evidence of osteopenia with pseu-
dofractures distinguishes osteomalacia from FM
(24). Bone density in FM patients is comparable to
healthy controls (53).
Profound proximal muscle weakness with mild
pain is typical of polymyositis. The muscle biopsy
is the gold standard in the diagnosis of this in-
flammatory myopathy. The histological features of
polymyositis include variability in muscle fiber
size, scattered necrotic and regenerating fibers and
endomysial inflammation with invasion of non-
necrotic muscle fibers (54). Use of electromyogra-
phy increases spontaneous and insertional activity
with fibrillation potential, complex repetitive dis-
charges, positive sharp waves, small polyphasic
motor unit potentials and early recruitment (54).
Muscle biopsy and electromyography are normal
in FM patients.

Nonrheumatic syndromes that could overlap and be
confused with FM include thyroid dysfunction and
hepatitis B and C virus infection.
Thyroid dysfunction. Hypo- and hyperthyroidism
are characterized by profound fatigue and muscle
weakness. Anxiety may be presented in hyperthy-
roidism. 
There are significant similarities between the clin-
ical findings in FM and the symptoms of thyroid
dysfunction (55). Many studies report that a con-
siderable proportion of FM patients has problems
in the production or utilization of thyroid hormones
(56); therefore, signs of thyroid dysfunction must
be investigated in FM patients. When clinically in-
dicated, thyroid function tests may be performed.
Gland ultrasonography can be helpful, but the in-
strumental results are not necessarily indicative of
disease as thyroid tissue abnormalities can be pre-
sent in healthy subjects, too.
Hepatitis B and C virus (HBV/HCV) infection. Pa-
tients with HCV infection may frequently present
some rheumatologic manifestations such as FM
(57). Diffuse musculoskeletal pain is present in ap-
proximately half of HB antibody positive patients
and approximately 25% of HB antigen positive pa-
tients present with FM syndrome (58). Hepatic ul-
trasonography indicates liver alterations and is an
important test for differentiating FM from hepati-
tis B or C infections.
Generalized pain is a feature of many malignant
diseases, including multiple myeloma, and
metastatic breast, lung and prostatic cancer (59).
Usually FM does not predict cancer, but an in-
creased risk of breast cancer was found among
those female patients that did not satisfy the ACR
criteria for FM (60). Clinicians must be vigilant of
those patients that develop any symptoms of breast
malignancy and thoroughly screen using proce-
dures such as mammography.

Tilt test
The tilt table test is another useful tool to study or-
thostatic intolerance and syncope. The method is
based on the physiological changes that occur af-
ter adopting an upright posture with pooling of ap-
proximately 700 ml blood in the lower parts of the
body. In normal circumstances, the autonomic ner-
vous system quickly compensates for this relative
volume loss by increasing vascular tone and cardiac
output. This mechanism serves to prevent hy-
potension and inadequate cerebral perfusion. Tilt
table testing examines this response in a controlled
environment. 
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With passive orthostasis, additional stress is exert-
ed on the sympathetic nervous system by blocking
the influence of muscle contraction that could in-
crease venous return. Subjects are supine for 30
minutes in the first step. The subject is then tilted
upright for 30-45 minutes at an angle of 60-80°.
Pharmacological stimulation with isoproterenol is
sometimes used as an additional step. The normal
responses to tilting consist of an increase in heart
rate of 10-15 beats per minute, an elevation of di-
astolic blood pressure of about 10 mmHg, and lit-
tle change in systolic pressure. There are two types
of abnormal responses. One response is orthostat-
ic hypotension, defined as a reduction of systolic
blood pressure of at least 20 mmHg or a reduction
of diastolic blood pressure of at least 10 mmHg.
This hypotension may induce syncope (61). The
other type of abnormal response is postural ortho-
static tachycardia, which consists of a sustained in-
crease in heart rate of at least 30 beats per minute
or a sustained pulse rate of 120 beats per minute. 
Tilt table testing has been used mostly to study
syncope in patients with no evidence of structural
heart disease. Furlan et al. (62) showed that, while
recumbent, patients with FM seemed to experience
a global increase of central cardiovascular sympa-
thetic activity and a blunted enhancement of sym-
pathetic activity. A blunted enhancement of sym-
pathetic modulation to the vessels and impaired
cardiac vagal withdrawal characterized their auto-
nomic profiles during gravitational stress and may
have accounted for the excessive rate of syncope
they experienced upon standing.

Polysomnography
Patients with FM often complain of poor sleep
quality. Polysomnography (PSG) is a recording of
sleep stages and architecture that is used to inves-
tigate underlying pathology, including sleep apnea.
Sarzi-Puttini et al. (63) reported that FM patients
complaining of daytime hypersomnolence had a
higher number of TPs, a greater score of subjective
pain and more fatigue than FM patients with no
daytime hypersomnolence. Moreover, hypersom-
nolent patients slept significantly less efficiently,
had a lower proportion of stages 3 and 4 sleep, and
had twice as many arousals per hour of sleep com-
pared to patients with no hypersomnolence. Rizzi
et al. (64) reported that FM patients experience an
increased cyclic alternating pattern (CAP) rate,
which indicates poorer quality of sleep. Further,
these data are strongly correlated with severity of
symptoms.

FUNCTIONAL NEUROIMAGING

The first studies that used functional neuroimaging
to evaluate brain processing in fibromyalgia pa-
tients used the method of single photon emission
computed tomography (SPECT). SPECT quanti-
fies regional cerebral blood flow (rCBF) by de-
tecting the distribution of a radioactive tracer that
is infused before the scan. Mountz et al. (65) eval-
uated baseline levels of rCBF in ten patients with
FM and in seven healthy control subjects. After the
tracer infusion the participants sat quietly for the
duration of the 32-minute SPECT scan. This
method produced images with a resolution of about
8.5 mm in predefined regions of interest (ROI) cor-
responding to the right and left thalamus and right
and left head of the caudate nucleus. Patients, rel-
ative to controls, had lower rCBF in both the right
and left thalamus and in both the right and left cau-
date nucleus. Kwiatek et al. (66) subsequently per-
formed a similar study using SPECT in 17 patients
with FM and in 22 healthy control subjects and
found decreased rCBF in the right thalamus but no
decreases in either the left thalamus or in the cau-
date nuclei of FM patients. Additional activations
were found in the inferior pontine tegementum and
near the right lentiform nucleus of patients. The
consistent finding of reduced baseline rCBF in the
right thalamus was replicated by Cohen-Gadol et
al. (67) and has been observed in patients with pain
associated with traumatic peripheral neuropathy
(68) and metastatic breast cancer (69). 
During the time of these initial SPECT studies in
FM, functional magnetic resonance imaging (fM-
RI) methods were being developed to assess brain
activity with greater temporal and spatial resolution
than either SPECT or positron emission tomogra-
phy (PET). The commonly used fMRI method of
blood oxygen level dependent (BOLD) imaging
has the further advantage of not requiring the in-
fusion of a radioactive tracer. The first study to ap-
ply fMRI to the evaluation of FM evaluated brain
responses to painful blunt pressure applied to the
thumb (6). This study assessed the pressure pain
sensitivity in patients and control subjects before
and during the fMRI experiments. For each of 16
FM and 16 control participants, this study deter-
mined pressures that evoked pain described as near
“slightly intense” on a calibrated pain scale (6, 70).
The comparison of the effects of these subjective-
ly equal evoked pain sensations (produced by ap-
proximately half the pressure in the fibromyalgia
patients) defined the equal pain contrast. The
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healthy control subjects received an additional scan
in which they received the same low pressures that
were delivered to the patients (equal pressure con-
trast). These pressures provoke ratings of “slight-
ly intense” pain by the FM patients, and ratings of
“not painful” or “faintly painful” by the control
subjects. Pressures were applied to the thumbnail
by a 1-cm diameter hard rubber probe attached to
a hydraulic cylinder. The thumb site was chosen for
its dense innervation and its large representation in
the primary somatosensory cortex. The thumb was
also chosen to test the concept that tenderness in
FM is not due to muscle sensitivity or confined to
muscles at specific tender point sites, but rather, it
is a property of deep tissue and is found through-
out the body in these patients. 
The patients underwent an fMRI scan during which
30 seconds of painful pressure (e.g., 2 kg) was al-
ternated with 30 seconds of non-painful pressure
(e.g., 0.5 kg) for the duration of the 10–minute
scan. Control participants underwent the same type
of scan whereby painful pressure alternated with
nonpainful pressure (equal pain control), and an
additional scan in which the painful pressure was
reduced to the values delivered to the patients
(equal pressure control). All participants also re-
ceived a conventional anatomical MRI of the head
to facilitate localization of the fMRI-derived brain
activity. During the anatomical session complete
functional images of the entire brain and cerebel-
lum were obtained every 5 seconds, with a resolu-
tion of 3 mm in all three dimensions. These data
were processed by standard methods (6), and the
result is a statistical volume, or map, of each sub-
ject’s brain that represents the statistical results of
the difference between painful and nonpainful pres-
sure. To perform group analyses, each of these vol-
umes was converted to standard coordinates and
presented as group activity for each group or as a
statistical difference between groups. The results
show that a similar experience of pain (the equal
pain contrast), which was produced using about
half the amount of pressure in patients compared
to controls, was associated with similar activations
in a number of brain regions that are usually acti-
vated in pain imaging experiments. These include
contralateral primary (SI) and secondary (SII) so-
matosensory cortex, insular cortex and inferior
parietal lobule. In this case the brain response ap-
pears to be consistent with the verbal reports of the
subjects. A second analysis evaluated the effects of
the equal pressure contrast by identifying regions
in which the same pressure produced greater effects

in one of the groups. The relatively low pressure of
2 kg evoked significantly greater activity in a num-
ber of brain regions in FM patients, including both
regions found in the first analysis and additional re-
gions such as anterior cingulate cortex. 
This result with painful pressure has been found
with painful heat as well. Cook et al. (5) adminis-
tered similarly painful, 10-second heat stimuli to
the left hand of nine female FM patients and nine
female healthy controls. The reduced heat tolerat-
ed by patients (mean 47.4°C) compared to controls
(48.3 °C) resulted in no significant differences in
brain activation. This study also showed evidence
of increased activity in the contralateral insular cor-
tex of patients. 
Additional studies have characterized regions that
show graded responses to stimulus intensity and re-
gions that appear to show a binary response to
painful stimulation, i.e., turning on at some thresh-
old level of stimulation (71). Both patients and con-
trols have shown graded responses to stimulus pres-
sure in regions that are involved in processing the
sensory-discriminative dimension of pain sensa-
tion, including contralateral (right) thalamus, and
primary (SI) and secondary (SII) somatosensory
cortex. 
These initial studies explored the effects of the
amount of painful stimulation on the pattern and
magnitude of brain responses. A large body of ev-
idence indicates that pain perception and behavior
are much more complex and influenced by a num-
ber of variables such as mood and cognition. An
additional group of studies have begun to investi-
gate this complexity by using fMRI to evaluate the
modulation of evoked pain by mood or cognitive
variables that have been shown to influence pain
and pain behavior.
Depression is a significant factor in the expression
of pain and response to treatment. Giesecke, et al.
(72) evaluated the effects of depression on brain re-
sponse to pressure pain in FM. Thirty FM patients
and 7 control participants received fMRI scans dur-
ing alternating pressure and no pressure stimulation
using methods similar to the initial fMRI study de-
scribed above by Gracely, et al. (6). However, in-
stead of comparing two groups, the first analysis
compared three groups: 7 age- and gender-matched
control subjects, 7 FM patients diagnosed with ma-
jor depressive disorder, and 7 matched fibromyal-
gia patients without major depressive disorder.
Equally painful stimuli, produced by significantly
lower stimulus pressures in the FM patients, re-
sulted in similar activations in all three groups.
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These activations were in regions implicated in pro-
cessing the sensory-discriminative dimension of
pain, including contralateral SI and SII. The pa-
tients with major depressive disorder showed ad-
ditional activations in bilateral amygdala and in a
specific region of the contralateral anterior insula.
A second analysis examined the influence of de-
pression using a correlational method in all 30 FM
patients in which the level of pain-induced brain ac-
tivation for each subject was correlated with the
symptoms of depression, as measured by the Cen-
ter for Epidemiological Studies Depression Scale
(CES-D). No associations between depression and
pressure pain sensitivity were found in brain re-
gions associated with processing the sensory dis-
criminative dimensions of pain. CES-D scores,
however, were significantly associated with pain-
evoked activity in brain regions implicated in pro-
cessing the motivational-affective dimensions of
the pain experience, specifically the contralateral
anterior insula and bilateral amygdale, the same
regions identified in the between groups analysis.
These results suggest that depression modulates
pain-evoked activity in structures involved in pro-
cessing affective characteristics of pain experience. 
Similar correlation analyses have been applied to
the cognitive variable of catastrophizing, which is
emerging as a significant variable predicting pain
chronicity and poor treatment response (73). Since
this cognitive style has been linked to depression,
the analysis controlled for depression statistically.
The results correlating catastrophizing with pain-
evoked activity in each subject found significant as-
sociations in brain regions related to the anticipa-
tion of (contralateral medial frontal cortex, ipsilat-
eral cerebellum) and attention to (contralateral an-
terior cingulate gyrus, bilateral dorsolateral pre-
frontal cortex) pain, and to both emotional (ipsi-
lateral claustrum, interconnected to the amygdala)
and motor (contralateral lentiform nuclei) re-
sponses (74). These results suggest that the effects
of negative cognitions are mediated through a num-
ber of separate mechanisms. Successful treatment
may involve identification of the relevant and most
responsive mechanisms. 
The field of brain neuroimaging continues to ad-
vance at a fast pace, and both old and new meth-
ods have been applied to the evaluation of FM. In
an application of the older method of structural
MRI, Kuchinad, et al. (75) have found that the size
of specific brain regions is significantly reduced in
patients with FM. A PET study of opioid receptors
showed significant differences in endogenous opi-

oid activity in FM (76), and the neuroimaging
method of magnetic resonance spectroscopy
(MRS) showed differences in the concentrations
of metabolites related to neural activity in the in-
sula (Harris, unpublished observations). Newer fM-
RI methods such as arterial spin labeling (ASL)
have indentified insular mechanisms in patients that
are related to increased activity at rest in the ab-
sence of painful stimulation and differences in the
interconnections of the pain network at rest. A re-
cent multi-center European trial has found that long
term treatment with milnacipran results in changes
in pain-evoked brain activity not observed with
placebo treatment. 

CLINIMETRIC APPROACHES 
IN FIBROMYALGIA

A range of treatments are employed to treat the
various symptom facets of FM. Although some of
these therapies have been tested in randomized
controlled trials (RCT), there has been little stan-
dardization of an approach to trials or of the out-
come measures used, and evaluating therapeutic
effects on widely varying symptoms is difficult. To
address the identification of core outcome domains,
the Initiative on Methods, Measurement, and Pain
Assessment in Clinical Trials (IMMPACT) (9) and
Outcome Measures in Rheumatoid Arthritis Clin-
ical Trials (OMERACT) (8) workshop convened a
meeting to develop consensus recommendations
for chronic pain clinical trials. The consensus of
these groups has been that key outcomes should in-
clude pain, physical functioning, emotional func-
tioning, patient global ratings of satisfaction,
health-related quality of life, and adverse events
(8, 9).

Pain Assessment
Chronic generalized pain is a core feature of FM
(77, 78). A number of tools are available for the as-
sessment of pain, including the visual analogue
scale, the daily pain diary, and the McGill Pain
Questionnaire (MPQ). Important issues that may
influence assessment of pain in patients with FM
include recall bias, use of paper versus electronic
diaries to assess pain experiences, and pain scaling
methods (79). The standard visual analogue scale
is a 10 cm scale with a border on each end. The left
end may be anchored by a numeric (i.e., “0”) and/or
verbal (e.g., “No pain at all”) indicator. The right
end may be anchored by a numeric (e.g., “10”)
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and/or verbal (e.g., “Pain as bad as it could be”) in-
dicator. There are occasional distortions through
photocopying and printing, but adjustments can be
made so that the highest score is 10. Huskisson et
al. (80) also suggested that an alternative descrip-
tive pain relief scale based on the indications “com-
plete relief” “moderate relief,” “slight relief” and
“no pain relief” was possible, but this would be
much less sensitive than the visual analogue scale.
A number of studies have established that data from
self-report visual analogue scales are reproducible.
With the development of optical scanning technolo-
gy for the automated computer entry of scores, visual
analogue scales can be presented in a format of 11
small boxes or circles for patients to assess their pain
from 0-10 (or 100) (81). Although formal direct com-
parative studies have not been performed to analyze
the results of automated optical scanning, this scal-
ing format appears to have criterion validity. 
The visual analogue pain scale has proven to be a
great advance in the assessment of pain. A daily di-
ary has been used to assess the impact of pain in
patients with FM and has been reported to be use-
ful for demonstrating the manner in which pain in-
fluences activities of daily living in these individ-
uals. The MPQ can provide detailed information on
the characteristics of pain in FM (82). It includes
78 pain adjectives that are divided into 4 major cat-
egories (sensory, affective, evaluative, and miscel-
laneous sensory) (82, 83). This index takes 10 to
15 minutes to complete. Tender point assessment
is a demonstrably useful part of the official ACR
criteria for the diagnosis of FM. However, TPs are
not unique to the syndrome. Tenderness is wide-
spread in patients with FM rather than being con-
fined to specific anatomic regions, and these indi-
viduals may also demonstrate more hypersensitiv-
ity to heat, cold, and electrical stimulation. Some
methods of assessing tenderness (e.g., dolorimetry)
may demonstrate increased pain sensitivity in pa-
tients with FM more objectively than palpation and
are relatively independent of biasing factors or pa-
tient distress. In addition to tender point count, as-
sessment of tender point intensity or score has been
developed as an assessment tool. For example, the
FM Intensity Score (FIS) is obtained by averaging
the pain intensity scores (on a 0-10 scale) for the
18 sites assessed in the Manual Tender Point Sur-
vey (84).

Psychological and behavioural assessment
Psychological evaluation of the patient can provide
useful information about the psychological and be-

havioural features that may influence their pain and
dysfunction and, conversely, provide a sense of the
impact of pain, fatigue, and other symptoms on their
psychological health (85, 86). It is often presumed
that patients with greater psychological impairment
and/or psychiatric pathology may be more sympto-
matic or resistant to improvement with therapeutic
intervention. However, this assumption may be true
only in some cases. Both in clinical practice and in
drug trials, it is important to diagnose and effec-
tively treat concomitant depression, anxiety, bipo-
lar states, and especially, suicidal tendencies. In ad-
dition to a careful history, a number of screening
tools are available for both clinical and research
purposes, including the Multidimensional Pain In-
ventory, the Pain Behaviour Scale, the Dartmouth
Pain Questionnaire, the Coping Strategies Ques-
tionnaire, the Ways of Coping Scale and the Illness
Behaviour Questionnaire (79, 85).

Fatigue assessment
Fatigue is one of the core features of FM, and its
measurement is important in both research and
clinical settings. A variety of measures exist and
have proven useful in measuring fatigue in other
rheumatic diseases, such as RA and AS (87). These
include the Multidimensional Fatigue Index, which
measures various types of fatigue including phys-
ical and emotional (87); the Functional Assessment
of Chronic Illness Therapy (FACIT) system, which
has been validated in a number of disease states and
may be customized to certain disease indications
(88); And the Fatigue Severity Scale, which was
originally developed for multiple sclerosis and lu-
pus fatigue assessment (89). The advantage of such
tools is their ability to explore the multiple dimen-
sions of fatigue. More simple, single-question fa-
tigue assessments are embedded within such com-
posite instruments as the FM Impact Questionnaire
(FIQ).

Sleep assessment
Multiple dimensions of sleep quality have been as-
sessed in FM trials, including quantity, quality, ease
of falling asleep, frequency of waking, and feeling
refreshed upon awakening. Sleep quality can be
assessed on a 100 mm linear scale with “sleep is
no problem” at one extreme and “sleep is a major
problem” at the other extreme. Similar scales can
be used to rate number of awakenings, and “rest-
edness” on awakening in the morning. The Med-
ical Outcome Study (MOS) sleep scale is an ex-
ample of an instrument used in an FM trial.
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Quality of life and functional assessment
Measurement of global sense of well being, qual-
ity of life, and functional capacity in multiple di-
mensions (physical, vocational, social, emotional)
is a key area of assessment and is considered es-
sential by regulatory agencies when contemplat-
ing approval of medications for chronic pain states
(90, 91). Assessment with the MOS Short Form-
36 (SF-36) Health Survey (SF-36) has shown that
patients with FM have reduced physical function-
ing, physical role functioning, body pain, general
health, vitality, and social functioning compared to
healthy subjects. 
The SF-36 is a generic instrument with scores that
are based on responses to individual questions,
which are summarized in eight scales (bodily pain,
physical functioning, general health perception,
role function - physical aspect, role function - emo-
tional aspect, vitality, social functioning, and men-
tal health), each of which measures a health con-
cept (92). These scales, weighed according to nor-
mative data, are scored from 0 to 100, with higher
scores reflecting a better quality of life. The SF-36
has been validated for use in Italy, and it can be
completed within 15 min by most people. The Not-
tingham Health Profile (NHP) is intended for pri-
mary health care to provide a brief indication of a
patient’s perceived emotional, social and physical
health problems (93). 
The questionnaire consisted of two parts, but only
part I is now used: it contains 38 yes/no items that
can be grouped into 6 domains (physical mobility,
pain, sleep, social isolation, emotional reactions, and
energy level) with each question weighted for sever-
ity. The sum of all weighted values in a given do-
main represents a continuum between 0 (best health)
and 100 (worst health). The FM Impact Question-
naire (FIQ) is an assessment instrument designed to
measure the components of health status that are be-
lieved to be most affected by FM patients. It is com-
posed of 20 items and is used to measure FM patient
status, progress and outcomes (93, 94). The FIQ is
a brief, self-administered instrument that takes ap-
proximately 5 minutes to complete (90, 91). 

Response criteria
It is not known whether improvement in pain inten-
sity alone should define response to treatment in FM,
given that the syndrome is characterized by multiple
and varying symptoms. In an attempt to develop a
multi-component criterion for response to treatment
in FM patients, Simms, et al. (95) proposed that a
meaningful response to treatment should be consid-

ered to have been achieved if patients met 4 of the 6
following criteria: 50% reduction in pain, sleep, fa-
tigue, patient global assessment, or physician global
assessment; and an increase of 1 kg in mean total
myalgic score. Application of these criteria in a trial
that compared amitriptyline, cyclobenzaprine, and
placebo in patients with FM indicated that about one-
third of patients had at least short-term responses to
active treatment. These authors attempted to improve
the definition for a response to FM therapy by test-
ing criteria using a known, effective treatment as a
gold standard (96). 
A set of preliminary criteria was developed using
data from a placebo-controlled clinical trial of
amitriptyline versus naproxen. The outcome mea-
sures with the highest sensitivity in discriminating
between patients receiving amitriptyline versus
placebo or naproxen were change in physician
global assessment, change in tender point score,
and patient sleep assessment. 
This analysis resulted in the response criteria com-
posed of physician global assessment, patient-as-
sessed sleep score, and tender point score. More re-
cently, Dunk,l et al. (97) proposed preliminary cri-
teria for identifying responders in FM clinical tri-
als that were based on a study of magnetic therapy
in patients with this disease (Table I). These pre-
liminary criteria identified responders with a sen-
sitivity of 70.5% and specificity of 87.5%; howev-
er, these criteria have not been validated in other
clinical trials.

CONCLUSIONS

At present, there are no specific markers for FM;
in fact, many of the existing factors are significant

Table I - Proposed preliminary response criteria for fibromyalgia.

Improvement in at least 3 of the 4 measures; and at least 3 of
the post-treatment scores must satisfy the respective cutoffs:
1. FIQ score <5 (range 0 = no impact to 80 = maximum im-

pact)
2. Pain intensity rating <5 (11 point numeric rating scale; 0 =

no pain, 10 = very severe pain)
3. Tender point count <14 (4 kg/cm2 pressure is applied with

a dolorimeter and the patient rates pain from 0 [no pain] to
10 [worst pain ever experienced]; positive tender point de-
fined as pain intensity at >2)

4. Total tender point pain intensity score <85 (sum of pain in-
tensity scores for the 18 ACR defined sites; range 0 to
180)

FIQ: Fibromyalgia Impact Questionnaire. ACR: American College of Rheumato-
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for study purposes only. The presence of these fac-
tors, however, helps researchers and clinicians to
understand the pathogenetic mechanisms and to
identify patient subgroups. Some of these factors
could be used as indices of disease severity. The
current literature is engaged in identifying and sug-
gesting serological alterations or instrumental in-
vestigations as new, specific markers of FM; but it
is necessary to identify precise biomarkers of dis-
ease in accordance with the criteria of feasibility
and reproducibility for diagnostic and therapeutic
purposes. Unfortunately, the symptoms of FM are
not specific and there are no instrumental diagnos-
tic tests for FM. Many differential diagnoses may
be excluded via extensive clinical examination and
patient history, and considering the overlap of FM
with other medical conditions, treating physicians

should be vigilant: chest-X-rays and abdominal ul-
trasonography are the first steps of general evalu-
ation for all patients with suspected FM. Functional
neuroimaging methods have revealed a large num-
ber of supraspinal effects in FM, a disorder medi-
ated by mechanisms that are essentially unknown.
The goal of future studies will be to assess whether
these findings are associated with the mechanisms
that initiate and maintain this disorder, or whether
they represent supraspinal consequences of these
unknown mechanisms. Evaluating therapeutic ef-
fects in FM is difficult because of the many facets
of the syndrome. To address the identification of
core outcome domains, the IMMPACT and
OMERACT workshops are working to develop
consensus recommendations for chronic pain clin-
ical trials.

SUMMARY

Fibromyalgia (FM) is a rheumatic disease characterized by musculoskeletal pain, chronic diffuse tension and/or stiff-
ness in joints and muscles, easy fatigue, sleep and emotional disturbances, and pressure pain sensitivity in at least 11
of 18 tender points. At present, there are no instrumental tests or specific diagnostic markers for FM; in fact, many of
the existing indicators are significant for research purposes only. Many differential diagnoses may be excluded by an
extensive clinical examination and patient history. Considering overlap of FM with other medical conditions, the treat-
ing physicians should be vigilant: chest-X-rays and abdominal ultrasonography are the first steps of general evalua-
tion for all the patients with suspected FM. Functional neuroimaging methods have revealed a large number of
supraspinal effects in FM, a disorder mediated by mechanisms that are essentially unknown. Many treatments are used
in FM patients, but evaluating their therapeutic effects in FM is difficult because the syndrome is so multifaceted. To
address the identification of core outcome domains, the Initiative on IMMPACT and OMERACT workshop convened
a meeting to develop consensus recommendations for chronic pain clinical trials.

Key words - Biomarkers, functional magnetic resonance, clinimetric approaches, polysomnography, tilting test.
Parole chiave - Biomarkers, risonanza magnetica funzionale, clinimetria, polisonnografia, tilting test.
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INTRODUCTION

Fibromyalgia (FM), also known as fibromyalgia
syndrome (FMS), is a frequently observed sys-

temic disorder characterized by widespread muscu-
loskeletal pain (1, 2). Its prevalence in the general

population is 1-3%, and it is more common among
females than males. The American College of
Rheumatology (ACR) classification criteria defines
it as widespread pain with patients endorsing at least
11 of 18 tender points as painful (3). Although its
defining feature is chronic, widespread pain, FM pa-
tients may also have a number of other symptoms
including sleep disturbance, fatigue, irritable bowel
syndrome, headache and mood disorders (1). 
Current evidence advocates a multifaceted program
emphasizing patient education, medications for im-
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Il trattamento farmacologico della sindrome fibromialgica (FM) si è gradualmente arricchito di nuove molecole; tut-
tavia, nessun farmaco da solo è in grado di controllare  completamente la costellazione dei sintomi che caratterizza-
no tale sindrome. Attualmente non è possibile trarre conclusioni definitive sul migliore approccio farmacologico per
trattare la FM, poiché i risultati degli studi clinici controllati presentano limitazioni metodologiche e vi è una consi-
stente eterogeneità nelle strategie terapeutiche, che rendono gli studi di difficile confronto. Una varietà di trattamen-
ti farmacologici, che comprendono antidepressivi, farmaci antiinfiammatori non steroidei (FANS), oppioidi, sedativi,
rilassanti muscolari e anti-epilettici vengono utilizzati per trattare la FM con risultati contrastanti. In questa review,
si parlerà principalmente dei farmaci che hanno mostrato i risultati clinici più significativi. La natura della FM sug-
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proving symptoms, and aggressive use of exercise
and cognitive-behavioural approaches to retain or
restore function (4-6). Physicians and patients
should be educated about current theories regard-
ing the underlying pathophysiologic mechanisms
of FM, and then set realistic goals for all modali-
ties of treatment. 
However, it is not possible to draw definite con-
clusions concerning the best approach to managing
FM because results of randomized clinical trials
present methodological limitations, and therapeu-
tic programs are consistently heterogeneous, which
renders them difficult to compare (7,8). However,
a variety of pharmacological treatments, including
analgesics, antidepressants, antiepileptics and
many other drugs have been used to treat symptoms
of FM with mixed results (8). In this review, we
will discuss those drugs that have produced the
most significant clinical results in treating FM pa-
tients.

Analgesics
The use of steroids and nonsteroidal anti-inflam-
matory drugs (NSAIDs) in FM has had disap-
pointing outcomes (1, 8). NSAIDs, which are com-
monly used for arthritic conditions, may be less ef-
fective for FM because pain associated with FM is
not caused by muscle or joint inflammation. There
is no scientific evidence that NSAIDs are effective
when used alone in FM patients, although they may
be useful adjuncts for analgesia when combined
with tricyclic medications (1); the combination of
NSAIDs with benzodiazepines, however, gave in-
consistent results (1, 7-9). 
The central nervous system (CNS) mechanisms for
the disorder, specifically, central sensitization, cen-
tral disinhibition and a dysfunctional hypothalam-
ic-pituitary-adrenal axis, could justify the relative-
ly reduced efficacy of NSAIDs and opioids, the
latter being more effective for “peripheral” pain
(7). However, NSAIDs can be helpful in reducing
pain that flares with excessive physical activity,
tendinitis or bursitis; but they should be used only
as needed to avoid side effects. COX2 inhibitors
have much fewer side effects, but have less effica-
cy in pain.
Acetaminophen acts differently for FM patients; it
has a degree of strength for FM and is safe for use
over long periods (9). Wolfe et al. surveyed
rheumatic disease patients about their preferences
for NSAIDs versus acetaminophen in terms of ef-
ficacy and side effects (10). There was a consider-
able and statistically significant preference for

NSAIDs among patients; but the authors stress that
if safety and costs are issues, then the recommen-
dation of the American College of Rheumatology
that acetaminophen be the first choice, primarily
for mild pain, seems appropriate given the long du-
ration of safe use (11).
The use of NSAIDs or acetaminophen, with or
without opioids, is always justified when patients
who already suffer from FM have other peripheral
sources of pain (osteoarthritis, inflammatory arthri-
tis, degenerative disk disease) (11).
Opioids are meant to improve function in FM pa-
tients who are impaired by pain, even though there
is an open debate about their usefulness and safe-
ty as a “specific” medication for fibromyalgia pa-
tients (12-14). 
Few clinical trials exist that address the use of opi-
oids to treat persistent pain in FM patients, but
those trials show that these drugs are helpful for re-
lieving FM pain; moreover, opioids can help to re-
duce sleep disturbances, anxiety and depression
and to increase mobility and enjoyment of life (13,
15). 
Potential side effects tend to decline over time, and
addiction has been disproven by the scientific lit-
erature.
Opioids that are available on the Italian market in-
clude codeine, tramadol, oxycodone, hydromor-
phon, morphine, buprenorphine and fentanyl. 
Furlan et al. (15) conducted a meta-analysis of 41
randomized trials (6019 patients, 7% affected by
FM) to evaluate the efficacy of opioids ranging in
duration from 1-16 weeks. They found that opi-
oids were more effective than placebo for both pain
and functional outcomes; and strong opioids were
significantly superior to naproxen and nortripty-
line, but only for pain relief. Despite the relative
brevity of the trials, more than 1/3 of the partici-
pants abandoned treatment (15). 
Tramadol, in particular, was beneficial for FM pa-
tients (8, 9, 12-14). It is an atypical pain reliever
that differs from other narcotics in its action on the
central nervous system, specifically, on reuptake
of serotonin and norepinephrine. Its most common
side effects are drowsiness, dizziness, constipation
and nausea, and it should not be given in combi-
nation with tricyclic antidepressants. 
Tramadol, used alone or in combination with ac-
etaminophen, is commonly prescribed for relief of
fibromyalgia pain (16-18) in a dose of 200-300
mg/d. A small double-blind, placebo-controlled tri-
al initially suggested that tramadol was effective
and well-tolerated in patients with FM (16). 
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A larger RCT (n=69) reported decreased visual
analogue pain scores, improved pain relief and de-
creased pain threshold after tramadol treatment.
Another study compared a combination of 37.5 mg
tramadol/325 mg acetaminophen tablets with
placebo in 315 patients with FM. Pain and physi-
cal functioning improved significantly in the tra-
madol/acetaminophen-treated subjects. The aver-
age dose of tramadol/acetaminophen was 4.0±1.8
tablets per day with an attrition rate of 19% (n=29)
due to adverse events. The attrition rate in the
placebo-treated subjects was 12% (n=18). This
study suggested that the combination of tra-
madol/acetaminophen was effective in treating FM
patients’ pain without causing serious adverse
events (17). 
Bennett et al. (18) examined efficacy data to com-
pare the impact of tramadol/acetaminophen versus
placebo on quality of life; the authors concluded that
moderate-to-severe fibromyalgia pain significantly
impairs health-related quality of life (HRQOL) in
placebo-treated patients.
A recent study has demonstrated that transdermal
buprenorphine, a strong opioid, has beneficial ef-
fects on severe widespread pain (VAS >6/10), but
it is less effective on other symptoms that are typ-
ical of the disease (19).
FM that is diagnosed according to the ACR crite-
ria seems to include patients with different pain
processing mechanisms. Screening for disorders
that may initiate or exacerbate symptoms of FM is
critical; if comorbid disorders are not identified
early and treated appropriately, therapies that tar-
get FM, only, may be ineffective.
In fact, there is a subset of FM patients that do not
respond to opioids, while other patients, who may
have overlapping conditions such as diabetes,
chronic myofascial pain, temporomandibular joint
disorder, arthritis, degenerative disc disease and
other diseases, may benefit quite significantly from
opioids (8, 18).
Physicians should obtain a careful medical and psy-
chological profile of the patient before prescribing
opioids (17, 18). Therapy with these drugs should
be initiated after an adequate trial of aceta-
minophen for nociceptive pain and of tricyclic an-
tidepressants or anticonvulsants. 
To obtain a synergistic effect on analgesia, some
patients may be prescribed combinations of differ-
ent pain relievers (multimodal analgesia) with dif-
ferent effects on pain pathways, but not for man-
aging side effects. Patients should be asked to give
informed consent for treatment; even though it is

not necessary for legal purposes, it would help to
educate patients and give them a sense of respon-
sibility (18).
It is appropriate to increase doses of immediate-re-
lease opioids slowly until pain reduction is
achieved and then switch patients to controlled-re-
lease opioids, considering that most patients with
chronic, non-malignant pain can be managed with
<200-300 mg/d of morphine (or equivalent).
When opioids prove to be necessary, they must, of
course, be used with extreme caution. Patients
should be evaluated periodically for continuing
pain relief, side effects and indications of depen-
dence. They must be closely monitored, must agree
to seek psychotherapy and must complete a signed
agreement to communicate with a single prescrib-
ing physician and a single dispensing pharmacy. 
As with any chronic pain syndromes, patients
should be carefully selected for opioid therapy, and
a plan for appropriate follow-up and monitoring
for pain reduction, outcome improvement, side ef-
fects and misuse should be clearly outlined. The in-
terdiction of all opioid medications is inappropri-
ate because some patients cannot achieve a rea-
sonable quality of life and daily functioning with
any other treatment. 
Harris, et al. (20) have tried to investigate the ap-
parent insensitivity of FM patients to opioids. Us-
ing positron emission tomography (PET), they
found that FM patients, compared to healthy,
matched controls, had reduced µ-opioid-receptor
(MOR)-binding potential (BP) in the nucleus ac-
cumbens, the anterior cingulate and the amygdala.
These areas of the brain are known to play a role
in pain modulation (14). 
These findings indicate altered endogenous opioid
analgesic activity in FM and suggest a possible ex-
planation for the reduced efficacy of exogenous
opioids in this population.

Antidepressants
The treatment of pain requires a multimodal ap-
proach that has to consider not only somatic aspects
(i.e., pain onset, location, quality, quantity, dura-
tion, aggravating and alleviating factors), but also
emotional aspects (i.e., mood and anxiety), cogni-
tive aspects (i.e., coping styles, beliefs about pain),
and environmental aspects (i.e., social context and
patients’ relationships) (1, 2, 8). The hypothesis
that pain, anxiety, chronic stress and depression
share common pathogenetic backgrounds which
are represented by neurotransmitters and immune
response is noteworthy. As such, depression must
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be considered as a systemic disease that is related
not only to neurotransmission imbalance, but also
to other neurotrophic, neurosteroidal, CNS hor-
monal modifications and diffuse, autonomic, im-
munologic, and metabolic somatic changes (8, 21).
According to this hypothesis, antidepressants re-
store neurotransmitter levels and modulate recep-
tor expression in the hypothalamus, which nor-
malizes hyperactivity of the hypothalamic-pitu-
itary-adrenal (HPA) axis (18, 1). An over-activation
of the HPA axis is observed in depression and in
chronic stress, both of which are frequently present
in patients with long-term pain disorders. Con-
versely, the response to stress is considered to play
a crucial role in the pathogenesis of several syn-
dromes, such as FM, chronic fatigue syndrome and
irritable bowel syndrome (22, 23). Similarly, auto-
nomic system alterations, such as sympathetic
overactivity, are present in both depression and FM
(21). Finally, pro-inflammatory cytokines within
the CNS play a role in the pathophysiology of
mood disorders (and pain), and modulating these
cytokines via chronic antidepressant treatment con-
tribute to improve depression (and pain) (24). 
Several studies reported high frequency of mood
disorders in FM patients (25, 26) compared to con-
trols (27). Short-term clinical studies have shown
efficacy for antidepressants in the treatment of FM
(28). 
Abnormalities in central monoaminergic neuro-
transmission that are observed in depression might
play a role in FM pathophysiology because dys-
function of 5-HT– and NE-mediated descending
pain-inhibitory pathways is an important mecha-
nism related to the pain experienced by FM pa-
tients. Antidepressants that increase 5-HT and NE-
mediated neurotransmission are commonly used to
treat FM and other chronic pain conditions, partic-
ularly neuropathic pain. Inhibition of both the 5-HT
and NE reuptake transporters using tricyclic anti-

depressants (TCA) or SNRIs (serotonergic and no-
radrenergic reuptake inhibitors), seems more ef-
fective in treating pain, and FM, in general, than in-
hibition of either transporter alone using selective
serotonergic (SSRIs) or noradrenergic (NARIs) re-
uptake inhibitors (29-31). 
However, the efficacy of TCAs is counterbalanced
by side effects (32, 33), while the better-tolerated
SSRIs demonstrate less effectiveness in treating fi-
bromyalgia (34-37).
Antidepressants acting both on NE and 5HT in-
duce a contextual increase of the endogenous opi-
oid system response that raises the pain threshold
at the periacqueductal level and increases the gate
control of nociception at the spinal cord level (38).
Antidepressants usually produce a fast, direct anal-
gesic effect (on opioid, enkephalinergic, substance
P) that is independent of mood state; it first ap-
pears after a few hours and can be achieved with
low doses. 
After a longer period of 2-3 weeks, a more robust
analgesic effect develops when antidepressants
have a more profound influence on mood and anx-
iety, and the affective and cognitive components of
pain become regulated. This effect can only be pro-
duced with full doses that are easier to achieve with
the new generation of antidepressants, such as SS-
RIs and SNRIs (39, 40).
Concerning the use of antidepressants in fi-
bromyalgia, Perrot and colleagues (41) identified
forty-nine publications on the use of antidepres-
sants to treat painful rheumatologic conditions (in-
cluding 37 studies and 12 meta-analyses) that were
considered valid and used to develop the following
considerations: the analgesic effect is higher for
TCAs than SSRIs; clear evidence concerning dose-
response does not exist; the onset of action occurs
within a week; the route of administration is oral;
and side effects are more prevalent in TCAs than
SSRIs. Unfortunately, this review included studies

Table I - Summary of the controlled studies of dual reuptake inhibitors (SNRI).

Authors References Drug N. Pts Weeks Dose Outc. Results

Arnold, 2004 43 DUL vs PLA 207 12 120 FIQ DUL > PLA
Russell, 2008 44 DUL vs PLA 520 24 20-120 BPI DUL > PLA

PGI
Vitton et al., 2005 45 MIL vs PLA 125 4 200 PGI MIL > PLA

FIQ
Arnold, 2005 46 DUL > PLA 354 12 60-120 BPI DUL > PLA

VLF = venlafaxine; DUL = duloxetine; MIL = milnacipran; dose in mg/day; outc. = outcome measures: VAS = Visual Analog Scale; FIQ = Fibromyalgia Impact Questionnaire;
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from 1966 to 2003 and did not consider new anti-
depressants such as SNRIs that are less effective
than TCAs but remarkably more tolerated, partic-
ularly in long-term treatment (42).
Antidepressants that act on both NE and 5HT, i.e.,
SNRIs (Serotonergic and Noradrenergic Reuptake
Inhibitors), are venlafaxine, duloxetine and mil-
nacipran (milnacipran is not marketed in Italy).
Only a few controlled studies are available to date;
these are summarized in Table I (43-46). All of
these controlled studies demonstrated a significant
superiority of the SNRI over placebo, and report-
ed few and mild side effects (more frequent nau-
sea, dry mouth and constipation in the first two
weeks of treatment) (47). 
Cyclobenzaprine, a tricyclic muscle relaxant, has
also proven to be moderately effective in FM pa-
tients at a dose of 10-40 mg/day (48). This has re-
cently been confirmed by a meta-analysis of five
randomised, placebo-controlled trials (49), which
showed that patients treated with cyclobenzaprine
were approximately three times as likely to report
symptom improvement, but there was a high
dropout rate and the duration of the studies was
short (49).
In our experience treating cancer pain with antide-
pressants, we have found that the impact of anti-
depressants on emotion and cognition is quite in-
teresting: after a month of treatment, especially
when brief psychotherapy is also included, patients
who have pain as well as maladaptive coping styles
(such as despair or hopelessness) begin to adopt
positive coping styles (such as fighting spirit). This
change is obtained by improving mood and re-
shaping beliefs about pain, both of which are ex-
tremely important in malignant pain diseases (50).
A final consideration involves the placebo effect in
pain treatment. 
In a medical model placebo is manly considered an
inert substance, and at present, it is well known
that the placebo effect on pain is mediated by an
opioid mechanism (51). 
In clinical practice, however, we consider that a
placebo effect is also an adjunct response to an ac-
tive drug: the individual expectation of a positive
response will increase the pharmacological action
of the drug, while a negative expectation will re-
duce the effectiveness of the therapy (nocebo ef-
fect). 
The placebo effect is highly related to the rela-
tionship between patient and physician (52), a re-
lationship that is also important in affecting phar-
macological treatments as well. 

Anticonvulsants/antiepileptic drugs
Antiepileptic drugs (i.e., gabapentin and prega-
balin) act at a number of sites that may be relevant
to pain. The precise mechanism of their analgesic
effect remains unclear, but it is thought that they
limit neuronal excitation and enhance inhibition
(53). The relevant sites of action include voltage-
gated ion channels (i.e., sodium and calcium chan-
nels), ligand-gated ion channels, excitatory recep-
tors for glutamate and Nmethyl-D-aspartate, the
inhibitory receptors for gamma-aminobutyric acid
(GABA) and glycine (54).
In preclinical pain models, gabapentin is a struc-
tural analogue of the neurotransmitter GABA; it ex-
erts robust analgesic and anti-allodynic effects in
syndromes that are secondary to sensitization of
pain responses but has minimal effects in models
of acute, transient pain (55). Taylor, et al. (56) sug-
gested that gabapentin did not appear to reduce
acute pain from injury, but appeared to be effective
in reducing abnormal hypersensitivity (allodynia
and hyperalgesia) induced by inflammatory re-
sponses or nerve injury. The antinociceptive effects
of gabapentin are hypothesized to be mediated by
modulation of calcium channels via 2 binding, mod-
ulation of transmission of GABA, and possibly oth-
er additional unidentified mechanisms.
Arnold, et al. (57) conducted a 12-week, random-
ized, double-blind study that was designed to com-
pare gabapentin (1,200-2,400 mg/day; n=75 pa-
tients) versus placebo (n=75 patients) for efficacy
and safety in treating pain associated with FM. Pa-
tients who were treated with gabapentin displayed
significantly greater improvements in the Brief
Pain Inventory (BPI) average pain interference
score, the Fibromyalgia Impact Questionnaire
(FIQ) total score, the Clinical Global Impression of
Severity, the Patient Global Impression of Im-
provement, the Medical Outcomes Study (MOS)
Sleep Problems Index, and the MOS Short Form 36
vitality score; but they did not show improvements
in the mean tender point pain threshold or the
Montgomery Asberg Depression Rating Scale.
Gabapentin was generally well tolerated by these
FM patients. 
Pregabalin is an α2-δ ligand that has analgesic, anx-
iolytic-like, and anticonvulsant activity in animal
models. Biochemical studies identified α2-δ (type
1) as the primary binding site for both pregabalin
and the related compound, gabapentin (57). Al-
pha2-delta is an auxiliary protein associated with
voltage-gated calcium channels. Potent binding of
pregabalin at the α2-δ site reduces calcium influx
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at nerve terminals (58) and, therefore, reduces the
release of several neurochemicals, including glu-
tamate, noradrenaline, and substance P (58, 59).
The reduced neurotransmitter release caused by
drug binding at the α2-δ site is presumed to ac-
count for the the analgesic, anticonvulsant, and
anxiolytic-like actions of pregabalin in animal
models. Reduction of neurotransmitter release from
neurons in the spinal cord and brain is also pro-
posed as the mechanism of action that may result
in clinical benefit for patients with FM. In an 8-
week, multicentre, double-blind, randomised,
placebo-controlled clinical trial, Crofford, et al.
(61) compared the effects of pregabalin (150, 300
and 450 mg/day) on pain, sleep, fatigue and health-
related quality of life in 529 FM patients, and found
that it was superior to placebo in reducing the
scores for pain, SF-MPQ, sleep index, fatigue, pa-
tient and clinician global impression of change,
and four of the eight SF-36 domains. The most fre-
quent adverse events were dizziness and somno-
lence. 
Arnold, et al. (62) conducted a study to assess
symptoms of anxiety and depression in a large co-
hort of FM patients to determine the impact of
these symptoms on pain during a course of prega-
balin treatment. The results indicated that anxiety
symptoms were more common than depressive
symptoms in this cohort, and that the pain treatment
effect of pregabalin did not depend on baseline
anxiety or depressive symptoms, which suggests
that pregabalin improves pain in patients with or
without these symptoms. Finally, much of the pain
reduction appears to be independent of improve-
ments in anxiety or mood symptoms.
In a multicenter, double-blind, placebo-controlled
trial, Mease, et al. (63) randomly assigned 748 FM
patients to receive placebo or pregabalin (300, 450,
or 600 mg/day, dosed twice daily) for 13 weeks.
The pregabalin groups showed statistically signifi-
cant improvements in mean pain score and in Pa-
tient Global Impression of Change (PGIC) com-
pared to the placebo group. Improvements in FIQ-
Total Score for the pregabalin groups were numer-
ically but not significantly greater than those for the
placebo group. Compared with placebo, all prega-
balin treatment groups showed statistically signifi-
cant improvement in assessments of sleep and in
patients’ impressions of their global improvement.
Dizziness and somnolence were the most fre-
quently reported adverse events. The study con-
cluded that pregabalin monotherapy provides clin-
ically meaningful benefit to patients with FM.

Other drugs
Serotonergic receptors have been implicated in pro-
cessing information and in the development of pain
in FM, and randomised, controlled trials have
found that tropisetron, a 5-hydroxytryptophan in-
termediate metabolite of L-tryptophan, is more ef-
fective than placebo (64, 65)
In a pilot study, Papadopoulos, et al. (66) found that
tropisetron might be effective in treating pain in FM
patients, but Koeppe, et al. (67) did not observe
any significant change in the intensity of habitual
pain following local injection of tropisetron in FM
patients who took part in a pre- and post-treatment,
double-blind study of pain perception and central
processing.
In an open trial of pindolol, a mixed serotonin (5-
HT)(1A) presynaptic autoreceptor/beta-adrenergic
receptor antagonist, at a dose of 7.5 mg/day (titrat-
ed to a maximum of 15 mg/day) for a total of 90
days in 20 female FM patients, Wood, et al. (68)
demonstrated a significant improvement in prima-
ry tender point counts (p<0.001), tender point
scores (p<0.001), and FIQ (p<0.005). The depres-
sion and anxiety scores did not significantly change
among the women who completed the study, and
the impact on cardiovascular parameters was clin-
ically insignificant (68). 
Despite the suggestion of relative growth hormone
(GH) deficiency in FM patients and reports of im-
provements after the administration of GH injec-
tions, the enthusiasm for this approach has been
dampened by the appearance of adverse effects,
the need for frequent injections, and its high cost
(69). 
Low doses of a β-blocker have been tried in se-
lected cases with prominent autonomic symptoms,
such as palpitations and orthostatic tachycardia;
however, the effects are not known (68).
Lidocaine hydrochloride injections, botulinum tox-
in injections, are sometimes offered to patients with
FM (1, 8, 70, 71).

CONCLUSIONS

The  success of the current treatments for FM is
still limited, and there is a need for the develop-
ment of new drugs that are targeted at the CNS, and
that undergo efficacy and  toxicity testing in long-
term, comparative trials involving large numbers of
patients. Recent data concerning polymorphisms
of the genes in the serotonergic and dopaminergic
systems may facilitate the development of a more
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SUMMARY

Pharmacological treatment has been gradually enriched by a variety of compounds; however, no single drug is capa-
ble of fully managing the constellation of fibromyalgia (FM) symptoms. Currently, it is not possible to draw definite
conclusions concerning the best pharmacological approach to managing FM because results of randomized clinical tri-
als present methodological limitations and therapeutic programs are too heterogeneous for adequate comparison. How-
ever, a variety of pharmacological treatments including antidepressants, nonsteroidal anti-inflammatory drugs
(NSAIDS), opioids, sedatives, muscle relaxants and antiepileptics have been used to treat FM with varying results. In
this review, we will evaluate those pharmacological therapies that have produced the most significant clinical results
in treating FM patients.
The nature of FM suggests that an individualized, multimodal approach that includes both pharmacologic and non-
pharmacologic therapies seems to be the most appropriate treatment strategy to date.

Key words - Pharmacologic approach, non-pharmacologic approach, opioids, antiepileptics, nonsteroidal anti-in-
flammatory drugs.
Parole chiave - Terapia farmacologica, terapia non-farmacologica, oppiodi, antiepilettici, anti-infiammatori non
steroidei.
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INTRODUCTION

To fully answer the complex question of what
modes of non pharmacological treatments are

useful for fibromyalgia (FM) one should ask dif-

ferent layers of questions, and as with peeling lay-
ers of onions, be prepared to shed some tears.
The first painful question, or layer of the onion, is
related to understanding patients’ complaints. Pa-
tients who experience recurrent as well as persis-
tent physical symptoms without any objective ev-
idence are too often classified as “psychosomatic
disorders” or worse as “non disease” (see Sarzi this
issue). This is often the case with FM. This leads
to the use of alternative medicines such as physi-
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zione con sostanziali costi economici. Una volta che la diagnosi venga fatta, il personale sanitario dovrebbe cercare
di migliorare le funzioni del paziente e di minimizzare il dolore. I pazienti affetti da fibromialgia frequentemente uti-
lizzano terapia complementari, indicando con questo la loro insoddisfazione e la sostanziale inefficacia della terapia
medica tradizionale, in particolare quella farmacologica. Attualmente, le terapie farmacologiche presentano uno sco-
raggiante rapporto costo/beneficio sia in relazione allo scarso controllo dei sintomi sia per l’alta incidenza di effetti
collaterali. I programmi di terapia interdisciplinare hanno evidenziato di migliorare la sintomatologia in maniera più
significativa rispetto alle monoterapie. Le terapie fisiche, la riabilitazione e le terapie alternative sono generalmente
percepite per essere più “naturali”, per avere meno effetti collaterali, e in qualche modo, per essere più efficaci. In
questa review, l’esercizio fisico e la terapia cognitivo-comportamentale multimodale sono presentate come le forme
più accettate e più efficaci nell’area della terapia non farmacologica.

Reumatismo, 2008; 60: Supplemento 1: 59-69

Non pharmacological treatments in fibromyalgia
Il trattamento non farmacologico della sindrome fibromialgica

R. Casale1, M. Cazzola2, G. Arioli3, R.H. Gracely4, F. Ceccherelli5, F. Atzeni6, S. Stisi7, G. Cassisi8,
L. Altomonte9, A. Alciati10, G. Leardini11, R. Gorla12, A. Marsico13, R. Torta14, M.A. Giamberardino15,

D. Buskila16, M. Spath17, F. Marinangeli18, L. Bazzichi19, M. Di Franco20, G. Biasi21, F. Salaffi22,
R. Carignola23, P. Sarzi-Puttini6, (Italian Fibromyalgia Network)

1Department of Clinical Neurophysiology and Pain Rehabilitation Unit, Foundation Salvatore Maugeri, IRCCS, Scientific Institute of
Montescano, Montescano (PV), Italy; 2Unit of Rehabilitative Medicine “Hospital of Circolo”, Saronno (VA), Italy; 3Division of

Rehabilitative Medicine and Rheumatology, General Hospital of Pieve di Coriano (Mantua), Italy; 4Department of Medicine, University
of Michigan Health System, Ann Arbor, USA; 5IOV (Veneto Cancer Institute), IRCCS, Department of Pharmacology and

Anesthesiology, University of Padua, Italy; 6Rheumatology Unit, L.Sacco University Hospital, Milan, Italy; 7Rheumatology Unit,
“G.Rummo” Hospital, Benevento, Italy; 8Rheumatology Branch, Specialist Out-patients Department, Belluno, Italy;

9UOC of Rheumatology Hospital S. Eugenio, Rome, Italy; 10Department of Psychiatry, L. Sacco University Hospital, Milan, Italy;
11Rheumatology Unit, SS Giovanni e Paolo Hospital , Venice, Italy; 12Rheumatology and Clinical Immunology, Spedali Civili and
University of Brescia, Italy; 13Rheumatology Unit, Hospital of Taranto, Taranto, Italy; 14Department of Neuroscience, University of

Turin, A.S.O. San Giovanni Battista of Turin, Turin, Italy; 15Ce.S.I. “G. D’Annunzio” Foundation, Department of Medicine and Science
of Aging, “G. D’Annunzio”, University of Chieti , Italy; 16Department of Medicine H, Soroka Medical Center and Faculty of Health
Sciences, Ben Gurion University, Beer Sheva, Israel; 17Friedrich-Baur-Institute, University of Munich, Germany; 18Department of

Anesthesiology and Pain Medicine, L'Aquila University, L'Aquila, Italy; 19Department of Internal Medicine, Division of Rheumatology,
S. Chiara Hospital, University of Pisa, Italy; 20Chair of Rheumatology, University la Sapienza Rome, Rome, Italy; 21Unit of

Rheumatology, University of Siena, Siena, Italy; 22Department of Rheumatology, Polytechnic University of the Marche Region, Ancona,
Italy; 23S.C.D.U. Internal Medicine I, Department of Clinical and Biological Science, University of Turin, Italy

Competing interests: none declared



60 R. Casale et al.

cal exercise and other therapies that are used in
fancy and pseudophilosophical ways, and it renders
evaluation of possible positive results nearly im-
possible in the absence of a defined diagnosis and
recognised treatment protocols.
The second onion layer is related to the possible
presence of FM subset as well as to the erratic pre-
sentation of multiple painful muscle spots and cor-
related symptoms (1). 
A third layer recognizes the presence of different ap-
proach to management objectives and treatment
choices by the various medical professionals in-
volved in the treatment of FM. For instance occu-
pational therapists consider an increasing level of ac-
tivity as the major treatment objective, followed by
pain control and fatigue management while physi-
cal therapists are more concerned with improving
exercise tolerance and fitness followed by pain con-
trol and functional abilities. Fatigue management
and endurance exercise are the most frequent inter-
ventional targets across both professions (2).
The last and most important layer addresses the
presence of a neuropathic component in the mani-
festation of pain in FM. In other words, if the pain
expression in FM is only due to nociceptive pain
(peripheral and related to an activation in muscle
nociceptors), or if the pain felt by FM patients in
their muscle is more or less dependent on func-
tional alteration in the sensory decoding of affer-
ent inputs as well as in altered descending pain
control systems. These last theories have gained
strength recently based on several studies as well
as clinical reports (see other chapters in this issue).
This is the most important point to keep in mind
when prescribing non pharmacological treatments
in FM, as the two types of pain, namely neuro-
pathic and nociceptive, require different non phar-
macological approaches (3). Unfortunately, this
concept is rarely considered when tailoring non
pharmacological treatments for pain control, in
general, and particularly, in FM. This oversight can
result in inappropriate application of otherwise use-
ful non pharmacological pain control techniques..
For the sake of systematic organization, the most
commonly used forms of non pharmacological
treatment in FM can be divided into four major
categories:
- Physical therapies
- Movement and exercises.
- Cognitive-behavioural treatments.
- Complementary and alternative treatments.
Of note, the majority of non pharmacological treat-
ment studies utilise multimodal therapies, which

renders comparison and critical analysis on the ef-
ficacy of a single treatment difficult and a possible
guideline on these techniques a source of major
criticism.

PHYSICAL THERAPIES

The definition of physical therapies encompasses
all treatment using a physical activity or technique
to induce some therapeutic effect. These techniques
are mainly used in a rehabilitation context, al-
though some are also used as complementary and
alternative treatments. These two approaches are
quite divergent, however. In the rehabilitation con-
text, physical therapies are used on the basis of
their ascertained mechanism of action (i.e., the ac-
tivation of the spinal gate, release of endogenous
opiates, local metabolic action, etc.), but when used
as alternative treatments this linkage is complete-
ly lost. 
Physical therapies include thermal (both heat and
cold), mechanical, light, electrical and magnetic
stimulation. In this context, acupuncture as well as
mechanical stimulation that is induced by some
form of massage (i.e. connective tissue massage)
can be considered as particular forms of physical
treatment. Each technique claims its own mecha-
nism of action, although peer-reviewed evidence of
their effectiveness in FM is lacking and recent re-
views have reached non homogeneous conclusions.
While some reviews, based only on few random-
ized, controlled trials, are cautious in stating effi-
cacy, they strongly suggest conducting more sound
studies and demonstrating a long-term, effective
intervention for managing the symptoms associat-
ed with FM (4). Other reviews, which have in-
cluded anecdotal evidence or small, observational
physiotherapy studies, indicate that physical ther-
apies can be efficacious for different symptoms (5). 

Heat and cold
Although beneficial in other forms of muscle pain,
local application of cold therapy by means of ice
cubes or cooling sprays does not seem to have any
efficacy in FM. Cold sprays are used within the
stretch and spray techniques (see below). On the
contrary whole body criotherapy at -67°C seems to
have some short-term effect on the number of ac-
tive trigger points and intensity of pain. No data are
available on its long-term efficacy (6). Superficial
heat and deep heat with infrared and ultrasound ap-
plication as well as the local thermal effect induced
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by stroking massages have been always reported as
beneficial by FM patients (7, 8). When deep heat
has been compared with sertraline, an antidepres-
sant, it fails to show any better results (9). Heat is
also a fundamental factor in balneotherapy (see be-
low). The real efficacy of both superficial as well as
deep heat is still matter for research, however. 

Electrical stimulation & TENS
Electrical currents are, by far, the most used phys-
ical therapy in pain medicine. In fibromyalgia they
have been applied transcutaneously to stimulate
peripheral nerves (TENS) (10, 11) as well as to
transcranially to stimulate cortical areas of the brain
(12). Stimulation of motor cortex areas is better
achieved through magnetic stimulation. Prelimi-
nary but encouraging results have been obtained by
this newly introduced methodology (13, 14). Tra-
ditional electrical currents have been used at high
and low intensity (12) as well as at high and low
frequency (10, 11) and by applying interferential
patterns (7). Hydrogalvanic baths have historical
merit, although they are evidently still in use with
some success in treating pain (15). One review ar-
ticle quotes TENS as a useful methodology to con-
trol specific symptoms such as localised muscu-
loskeletal pain (5) while a more recent review is
more cautious on the general efficacy of electrical
current (4). What can be said is that TENS and re-
lated techniques can be beneficial in treating spe-
cific, contingent and localized pain problems while
they do not have any sort of effect on FM as a
whole. This concept is extensible to most of the non
pharmacological treatments considered in this re-
view.

Laser Light
Few and conflicting data are available on the use
of LASER in FM although a possible mechanism-
based efficacy has been demonstrated (16). Some
studies have reported no effects (17, 18) while oth-
ers have found a statistically significant reduction
in both spontaneous and mechanically evoked pain
(19, 20). Comparison of various treatment proto-
cols is difficult, however, due to varying lengths of
emission wave and emission power across differ-
ent, non-standardised protocols. Moreover almost
all studies that employed laser treatment used low
power laser that cannot reach deep muscle layers
where taught band and trigger points are usually lo-
cated.
As far as we know only one study has used light
bathing (exposure to a source of with light) as a

therapy; however, results in FM patients did not dif-
fer from those in the placebo group (21).

Massage
The efficacy of massage varies depending on the
type and intensity of mechanical stimulation ex-
erted. Connective tissue massage is a technique
that applies mechanical stimulation of varying in-
tensity in a predetermined pattern rather than fol-
lowing the trigger point sites identified by the pa-
tient. This technique uses two different stimulation
intensities, and the mechanism of action relies on
gate control as well as on the release of endogenous
opiates. Connective tissue massage has been shown
to improve pain and reduce the number of trigger
points (22-24) while other forms of massage, i.e.,
relaxation massages, only result in a general sen-
sation of pleasantness and wellness (25); although
this is very much appreciated by patients (26, 27),
it does not reflect a clinical improvement. Relax-
ation massage, therefore, is more appropriately des-
ignated as an alternative treatment than a physical
therapy. 

Acupuncture
In single clinical trials acupuncture shows interest-
ing results (28, 29) that are confirmed by systemat-
ic reviews (30). Acupuncture has been shown not
only to decrease the number and intensity of painful
spots but also to modify neuro-hormonal parame-
ters in these patients (29). It is worth noting that
some FM patients do not like the acupuncture sen-
sation; and in some cases, exacerbation of symp-
toms has been reported, which confirms the clini-
cal observations of the extreme instability of the
sensory-reaction system in these patients (30, 31).
Dry needling is a form of acupuncture performed
with normal needles that are usually used for in-
jected therapies (28 gauge). Dry needling of trig-
ger points seems to have some long lasting effect
on trigger-point pain in nearly 30% of patients (32);
this may be due to activation of the endogenous
opioid system as its analgesic effect is reversed by
naloxone. A systematic review and meta-analysis
of randomised controlled trials on dry needling and
acupuncture in the management of myofascial trig-
ger point pain has been published recently and fo-
cuses on the substantial need for more extensive,
controlled studies (33).

Balneotherapy
Thermal therapy is one of the oldest treatment
modalities for osteoarthropathies. Historically, the
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definition of “balneotherapy” has been used only
to define treatments with thermal or mineral waters,
while the definition of hydrotherapy was reserved
for water therapy without particular thermal or
mineral contents. More recently, the definition of
balneotherapy has been applied to all therapeutic
procedures performed in water. This placed bal-
neotherapy midway between physical therapy and
cognitive behavioural therapy in as much as the
environment (thermal resorts), the water tempera-
ture (37°C) and the execution of exercise can con-
tribute to the positive results of this treatment in
FM. The exact amount of efficacy of each single
component has been challenged by a recent study
in which balneotherapy alone and balneotherapy
plus water exercise did not differ in results (34). To
render evaluation more difficult, exercise in water
versus a dry environment does not result in sub-
stantial differences (35). Positive results can be per-
ceived after 6 weeks to 6 months according to dif-
ferent authors (36-38). Sauna and mud bath treat-
ments have been used with some positive results in
uncontrolled studies; these results may be related
to some sort of stress induced analgesia (39, 40). 

MOVEMENT AND EXERCISES

The majority of FM patients complain of severe
functional limitations in activities of daily living
(41), and not surprisingly, most FM patients are
physically deconditioned (42). Active as well as
passive mobilization have been used although re-
cent reviews do not provide clear results on their
efficacy. Active physical exercise, both aerobic and
anaerobic, has been identified as one of the pivotal
treatments in FM, although patients quite often
have difficulties in starting and maintaining exer-
cise programs (43). 
The internet provides access to so many types of
physical training and exercises that is almost im-
possible to take all them into account. Moreover,
sometimes terms such as “movement” or “physical
exercise” are proposed without giving any specifics
concerning the type of exercise that should be done,
the duration, or the intensity of the training. In this
respect the term physical exercise is similar to the
term “drug”. 
In both cases describing a treatment as aerobic or
anaerobic or drug is not enough, specific details of
the treatment must be provided. A very recent
meta-analysis reviewed all studies that were iden-
tified on the Cochrane Central Register for Con-

trolled Trials up to July 2005 suggesting moderate
evidence that aerobic-only exercise training at
American College of Sports Medicine (ACSM)-
recommended intensity levels has positive effects
on global well-being and physical function, pri-
marily, and, also a possible effect on pain and ten-
der points. Strength and flexibility remain under-
evaluated; however, strength training may have a
positive effect on FM symptoms. This meta-analy-
sis suggests that aerobic-only training has benefi-
cial effects on physical function and some FM
symptoms. 
Strength-only training may improve FM symp-
toms, but requires further study (44). Table I pro-
vides an overview of data from the Cochrane Re-
view on exercise for FM (45). However, data on the
long-term efficacy of movement and exercise in
controlling the clinical picture are still lacking.
Aerobic exercises can be performed in a tradition-
al “dry” environment as well as in water via deep
water running programs, hydrokinesis therapy in
heated water, and in the Spa environment (35, 46,
47). In general, both aerobic and anaerobic exer-
cises have been associated with educational and
occupational programs (48-52). While the short-
term efficacy of exercise is generally accepted, the
critical issue appears to be long-term compliance.
Most studies report a lack of persistent effects as-
sociated with a failure to maintain the exercise pro-
gram (53). 
Passive movements induced by manipulative tech-
niques have been also used. They encompass sev-
eral methodologies such as vertebral manipula-
tions, finger pressure on trigger points, craniosacral
manipulation techniques and other forms of chiro-
practics. 
A controlled study on the efficacy of chiropractics
has shown a reduction in pain and disability levels
assessed using the Oswestry Pain Disability Index
and Neck Disability Index. Although positive, these
results should be considered with caution and a
generalization of the efficacy of these practices is
untenable (54). Stretch and spray technique is a
popular form of myofascial pain therapy in reha-
bilitation. 
The technique combines the effect of rapid cooling
of the overlying skin using a vapocoolant such as
fluorimethane with passive elongation of muscles.
Despite its popularity only one study reports a re-
duction of pain at the trigger points measured by
pressure algometer and VAS in myofascial pain pa-
tients; as far as we know no data are available on
FM patients. 
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COGNITIVE BEHAVIORAL THERAPY

Along with physical exercise training, cognitive be-
havioral therapy is a recognized treatment for FM. 
Cognitive behavioral therapy (CBT) is a compos-
ite of two approaches, cognitive therapy and be-
havioral therapy. Today CBT refers to a large num-
ber of component methods. The term CBT is non-
specific and similar to the term “drug”. Similar to
the generic term “physical exercise” discussed
above, describing a treatment as CBT or drug is not
enough, specific details of the treatment must be
provided.
The behavior therapy component of CBT includes
a number of techniques that are centered on the

core tenants of operant and classical conditioning
in psychology. In applications to treatment, the
classification is expanded to a number of methods
that include relaxation, sleep hygiene, pacing of
activity, scheduling social and leisure activities,
pain coping, education, and assertiveness training
(55). The combination of this large group of pro-
cedures along with cognitive therapy provides the
components of the CBT “toolbox”. This concept of
a toolbox is important when considering CBT for
FM patients since meaningful discussion and eval-
uation must take into account the specific tools that
are used.
Co-morbidities including stiffness, fatigue; and
problems with sleep, concentration and memory

Table I - Major findings of Cochrane revision on “Exercise for treating fibromyalgia syndrome” from: Busch AJ, Barber KAR, Overend TJ, Pelo-
so PMJ, Schachter CL. Exercise for treating fibromyalgia syndrome. Cochrane Database of Systematic Reviews 2002, Issue 3.

Aerobic 4 studies Aerobic fitness/performance improved on average by 17% in patients who did aerobic 
exercise cycling, walking, exercises and 0.5% in patients who did not 

whole body - thresholds to pain improved on average by 28% in patients who did aerobic exercises 
or dance aerobics but worsened by 7% in patients who did not
over 6 to 20 weeks - pain intensity decreased on average by 11% in patients who did aerobic exercises 
(2 studies tested but increased by 1.6% in patients who did not
at 2 or 4.5 years - overall well-being improved in patients who did aerobic exercises
also). - sleep, fatigue, sense of well-being, confidence in performing tasks and physical function 

improved in some studies but did not in other studies 
- psychological function, such as depression or anxiety, improved equally in patients 
who exercised and in patients who did not

Strength One study - pain, muscle fitness and mood improved in patients who did strength exercises more than

exercises squats, knee in patients who did not
and trunk extensions - sleep and fatigue changed about equally in patients who exercised and in patients 
and bench press who did not
over 21 weeks

Combined One study - aerobic fitness and thresholds to pain improved more in patients who had a combined 
exercises Aerobic program exercise program compared to patients who did not

(walking) strength
and flexibility
exercises
over 6 weeks

Combination Two studies - there were no differences between the patients who exercised with biofeedback or without

of exercise Aerobic exercise biofeedback
and another plus education
treatment and aerobic exercise

plus biofeedback

Longer Three studies that - One study showed that patients reported better physical function and greater confidence 
follow-up tested exercises for in performing daily tasks after 1 year of exercise.

longer than 21 weeks - The other study showed that patients who exercised for 6 months had greater confidence
in performing daily tasks, had less fatigue and showed more improvement in the 6-minute
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are more or less associated in almost all FM pa-
tients. It is not surprising that many patients expe-
rience interpersonal distress and behavioral deficits.
Since CBT has been shown to be particularly ef-
fective in distress and behavior disorders, it is log-
ical to apply CBT methods to FM. This approach
assumes that a patient can be helped significantly
by addressing the many non-pain aspects of FM. 
A growing literature describes CBT treatment of
FM and has been addressed by meta analyses and
reviews (55-59). 
A similar literature describes CBT approaches to
related disorders such as irritable bowel syndrome,
and the concepts learned in these disorders are use-
ful for the treatment of FM. The available evidence
can be divided into studies of CBT alone, CBT in
combination with other pharmacological and non-
pharmacological therapies, the nature of CBT ef-
fects, patient subgrouping and tailoring CBT com-
ponents to specific treatment.
Data emerging from these reviews and meta-analy-
ses suggest that such single method CBT (smCBT)
treatments may be the least efficacious in terms of
multiple outcome measures (60). 
Several studies of education programs and relax-
ation have not demonstrated effects that persist in
follow up evaluations. Improved results have been
obtained with multiple method CBT (mmCBT),
which can include a number of components such
as cognitive restructuring, pain-coping, problem
solving, goal setting, increasing activity levels, pac-
ing, stress management, and adjustment of pain
medications in addition to education and relaxation
(60, 61). 
The effectiveness of this approach was demon-
strated in a study in which two groups received
“standard” care of pharmacological therapy and
exercise instruction, and one of these groups re-
ceived a minimal package of six, one-hour group
sessions of CBT that focused on improving func-
tion. At one year, twice the number of patients re-
ceiving standard care plus CBT reported significant
improvement in comparison to the group receiving
standard care only. At two years most patients con-
tinued to report benefits.
The principle that mmCBT is superior to smCBT
can be extended to multi-dimensional therapy in
which mmCBT is paired with other traditional ther-
apies. 
The two most common are pharmacological treat-
ment and exercise therapy (see this chapter). Most
reviews have discussed the positive effects of drugs
associated with various form of CBT. One issue is

that the efficacy is coupled with the short-term ef-
fects of these drugs such that improvements may
be lost if the drug is discontinued.
Many reviews of CBT for fibromyalgia conclude
that the effects are modest. It is important to note
that this is true for all treatments of FMS, includ-
ing the new generation of pharmacological agents.
The fact that only one-third of participants respond
to an active therapy is a challenge for the develop-
ment of future treatments. 
It also raises interesting questions such as whether
there is a small responder group that responds to
any form of treatment, or a broader group, subsets
of which respond to different treatments. MmCBT
targets significant components of FM and related
disorders, enjoys superior compliance in compari-
son to exercise, and results in positive effects that
persist after treatment.

COMPLEMENTARY AND ALTERNATIVE
TREATMENTS

As many as 87% of the general population of ter-
tiary care patients have tried at least one comple-
mentary and alternative treatment (62) (Table II).
Terms such as non-conventional, complementary
and alternative treatments encompass all therapeu-

Table II - Use of complementary and alternative medical treatments
at a tertiary care center (62).

Techniques and unconventional N° patients (289)
treatments %

Physical exercises 48
Prayer 45
Massage 44
Chiropractics 37
Weight control 20
Relaxation techniques 17
Aromatherapy 15
Music therapy 12
Acupuncture 11
Counseling & therapeutic groups 11
Homeopathy 10
Acupressure 10
Magneto therapy 9
Plantar reflexology 9
Pranotherapy 8
Biofeedback 8
Therapeutic painting 5
Others 8
Patients using at least one of the listed therapies 87



Non pharmacological treatments in fibromyalgia 65

tic and healing techniques that are not recognized
by the scientific community due to lack of patho-
physiological evidence and mechanisms of action
that are able to support their supposed efficacy. All
of the treatments cited below are popular with pa-
tients and available (with payment) on several sites
on the web; our search terms simply matched the
treatment type with “fibromyalgia”.
Five of these are considered complementary or al-
ternative treatments that are more or less openly
used in FM:
a) complete theoretical systems such as home-

opathy, naturopathy and anthroposophy, tradi-
tional Chinese medicine, and ayurvedic medi-
cine;

b) body-mind techniques;
c) nutriceutics;
d) physical manipulation;
e) energetic medicine encompassing pranotherapy,

reiki, and healing touch. 
On a recent American survey (62) the most popu-
lar alternative treatments included physical exercise
(48%), prayer (45%), massage (44%), and chiro-
practics (37%). Along with these treatments 83%
of these patients use at least one vitamin and 52%
use some sort of food supplementation.

Complete therapeutic systems
Among complete therapeutic systems, homeopathy
is used the most. Its efficacy in FM, as for almost
of its clinical application, has never been demon-
strated in clinically controlled trials (63). 
Ayurvedic, anthroposophy and traditional Chinese
medicine as well as homeopathy are based on prin-
ciples that are alien to Western biology and too far
from the writer’s competence to be reasonably and
fully reported here.

Body-mind techniques
This definition encompasses those techniques that
are used to improve mental control over bodily
functions. 
Some of them have been accepted already and used
in the context of traditional Western medicine such
as behavioural and cognitive therapies, support
groups, and music therapy in its broader meaning,
while others are still outside official medicine such
as meditation, therapeutic prayer, and mentally-
driven healing techniques. 
Although not considered in this review, it is worth
noting the interesting results obtained by these
body-mind techniques: they seem to be able to di-
minish the number and the pain intensity of tender

points, and they can improve depression, anxiety
and physical performance for over two years (64).
Apparently, similar results have been obtained with
meditation techniques (65). 
Some clinical benefits have been obtained in a ther-
apy-resistant group of FM patients by means of
hypnosis (66). 

Nutriceutics and dietary supplementation
As many as 52% of FM patients use some form of
alimentary supplementation including vitamins C
(35%), E (31%), and B complex (25%) and Mag-
nesium (29%). 
Green tea (24%) is popular as an antioxidant;
weight control programs (20%) are also popular.
Some alimentary supplements have demonstrated
some utility in reducing pain intensity and fatigue
such as methionin (67-69) and magnesium (70, 71),
while others did not show any improvement (72). 
Moreover, there are various other nutraceutics that
claim some success in controlling FM-related
symptoms such as sleep disturbance and early sen-
sation of fatigue. 
Unfortunately, as for almost all of the treatments re-
ported in this section, controlled studies are lack-
ing. 
Some benefits have been claimed using melatonin
(73), hypericum perforatum (St. John’s wort) and
dietary control (74).

Physical manipulation
Chiropratics and other forms of manipulation
based on mobilization or even manipulation of
body segments like manual medical techniques
(Meigne) and all forms of non medical massage. It
seems that the chiropractic approach is useful in the
treatment of FM. 
One study compared FM patients who experienced
4 weeks of treatment to patients on a wait list and
registered a temporary decrease in cervical and
lumbar pain in the treated group. These patients
were also taking medication (75).

CONCLUSIONS

FM patients frequently use alternative therapies,
strongly indicating their dissatisfaction with tradi-
tional medical therapies as well as the substantial
ineffectiveness of these traditional therapies, espe-
cially pharmacological treatment. 
At present, pharmacological treatments for FMS
have a rather discouraging ratio poor symptom con-
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trol associated with a high incidence of side ef-
fects. Physical therapy, rehabilitation and alterna-
tive therapies are generally perceived to be more
“natural,” to have fewer adverse effects, and in
some way, to be more effective. In this context
physical exercise and multimodal cognitive be-
havioural therapy seem to be the more accepted
and beneficial forms of non pharmacological ther-
apy. Anedoctal evidence and small observational
studies using physical therapies, show some good
results.
These results are encouraging premises for larger,
more systematic and methodologically sound, ran-
domised, controlled clinical trials which will eval-
uate the real effectiveness of physical therapy
modalities for managing FM.
It is clear that, similar to successful treatment of
other disorders, the most efficacious treatment of
FM will combine the major elements of pharma-
cotherapy, exercise, physical therapy and mmCBT.
Evidence that efficacy is inversely related to dis-
ease duration suggests that this treatment program
should be initiated as quickly as possible after di-
agnosis. 
As noted above, multi-modal treatment may suc-
ceed for a number of reasons. The results of recent
studies that have identified distinct subgroups in
FM and studies that predict treatment response in-
dicate that it will be useful, if not essential, to tai-
lor the choice of treatment components to individ-
ual patients. 
Current knowledge is beginning to suggest predic-
tion criteria for treatment success, and future stud-
ies that include detailed genotyping and phenotyp-
ing promise to vastly increase the ability to match
treatment packages to patients. Such knowledge

will also identify healthy individuals who are at
risk for developing FM and signal prophylactic
treatment in a manner that is similar to current in-
terventions for diabetes or heart disease. Current
evidence suggests that CBT, exercise and to a less-
er extent, physical therapies will remain important
components in these individualized treatments by
playing a pivotal role in the long-term management
of FM.
The need for multimodal therapy in FM comes
from different sources. It relies on several factors:
first, the potential that all patients possess the same
mechanistic disorder, but specific patients only re-
spond to specific treatments and the probability of
receiving this specific treatment is greater when a
multidisciplinary approach has been planned; sec-
ond, pain and dysfunction may be mediated by
different mechanisms, and these different mecha-
nisms are targeted by the different therapeutic
components; third, specific patients may need to
be exposed to multiple methods to achieve im-
provement, and such multiple methods are natu-
rally provided by multimodal therapies; fourth, the
outcome measures may only assess a subset of the
relevant domain of the disorder, and multiple
methods are more likely to target these evaluated
domains. 
While there seems to be no single best treatment
option, a multidisciplinary approach combining
these therapies in a well-balanced program may be
the most promising strategy. 
Non-pharmacological treatments can be recom-
mended in the treatment of FM, although in the in-
terest of time or financial restrictions it is essential
to focus medical prescriptions only on those ther-
apies that are supported by scientific evidence.

SUMMARY

Fibromyalgia is a complex syndrome associated with significant impairment in quality of life and function and with
substantial financial costs. Once the diagnosis is made, providers should aim to increase patients’ function and mini-
mize pain. Fibromyalgia patients frequently use alternative therapies, strongly indicating both their dissatisfaction with
and the substantial ineffectiveness of traditional medical therapy, especially pharmacological treatments. At present,
pharmacological treatments for fibromyalgia have a rather discouraging cost/benefit ratio in terms of poor symptom
control and high incidence of side effects. The interdisciplinary treatment programs have been shown to improve sub-
jective pain with greater success than monotherapy. 
Physical therapies, rehabilitation and alternative therapies are generally perceived to be more “natural,” to have few-
er adverse effects, and in some way, to be more effective. In this review, physical exercise and multimodal cognitive
behavioural therapy are presented as the more accepted and beneficial forms of nonpharmacological therapy.

Key words - Multimodal cognitive behavioural, rehabilitation, alternative therapies.
Parole chiave - Terapia cognitivo-comportamentale, riabilitazione, terapia alternativa.
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INTRODUCTION

Fibromyalgia (FM) is a central pain syndrome
that is characterized, in part, by specific tender

points (TPs) in the musculoskeletal system which
are exceptionally sensitive to pressure. Pain, specif-
ically characterized as hyperalgesia and allodynia,
is the cardinal symptom of FM; however, most pa-
tients also experience additional symptoms such
as debilitating fatigue, disrupted or nonrestorative
sleep, functional bowel disturbances, and a variety
of neuropsychiatric problems, including cognitive
dysfunction, anxiety and depressive symptoms (1).
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RIASSUNTO

Diversi sono i problemi associati al concetto di prevenzione primaria nella FM. I criteri diagnostici o classificativi
non sono universalmente accettati e risulta difficile stabilire l’esordio e la durata della malattia. Nel caso della FM,
la prevenzione primaria potrebbe essere intensa come il trattamento del dolore acuto o dei disturbi affettivi data la
mancanza di test di laboratorio o strumentali specifici predittivi per lo sviluppo della FM. L’obiettivo della preven-
zione secondaria è nei pazienti ancora sintomatici la diagnosi e il trattmento precoce. Lo screening consente nei pa-
zienti che possono sviluppare la FM, di identificare la malattia latente o i fattori di rischio quali i TPs, il Fibromyal-
gia Impact Questionnaire (FIQ), l’intensità e la sede del dolore, l’astenia e disturbi del sonno. Per prevenzione ter-
ziaria si intende trattare la malattia al fine ridurne la disabilità e le possibili complicanze. Gli obiettivi terapeutici so-
no il controllo del dolore e miglioramento della funzionalità attraverso trattamenti farmacologici e non. I pazienti af-
fetti da FM determinano un utilizzano notevole delle risorse sanitarie, e conseguentemente un aumento della spesa
sanitaria. Il grado di disabilità e il numero delle malattie associate determina un marcato aumento dei costi. La dia-
gnosi precoce permettebbe di ridurre i costi e il numero delle indagini, consentendo un risparmio effettivo da parte
del sistema sanitario nazionale. Tuttavia, l’intervento sociale è strettamente correlato con il livello socio-economico
della popolazione generale e la legislazione del paese nel quale il paziente risiede.

Reumatismo, 2008; 60: Supplemento 1: 70-77
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(e.g., physical or psychological trauma); or it can
begin with localized pain (e.g., neck or low-back
pain) and develop further through pain amplifica-
tion (8, 9).
One major problem with primary prevention stems
from the simple fact that no markers of disease ex-
ists; a variety of clinical symptoms can be present
at onset and chronic widespread pain may or may
not develop into FM as defined by the 1990 ACR
criteria.
In conclusion, the goal of primary prevention is to
reduce the incidence of FM in a population that
may have a diathesis toward developing FM but has
not presented with symptoms. This can be accom-
plished through diet and exercise, prevention and
cure of trauma, prevention and cure of anxiety and
depression, and finally, immunization against virus-
es and bacteria (Table I).

Secondary prevention of fibromyalgia
The U.S. Guide of Clinical Preventive Services
(Ed. 1996) describes secondary prevention mea-
sures as those that “identify and treat asymptomatic
persons who have already developed risk factors or
preclinical disease but in whom the condition is
not clinically apparent”.
The purpose of screening is to identify an unrec-
ognized disease or risk factor (10). In general,
screening tests include history (e.g., asking if a pa-
tient smokes), physical examination (e.g., blood
pressure determination), lab tests (e.g., serum cho-
lesterol level) and procedures (e.g., colonscopy).
Such tests are not intended to be diagnostic and
should not be performed unless the patient and the
clinician are committed to further investigation and
treatment of abnormal results.
For patients in whom FM is suspected, preventive
strategies should be performed to identify risk fac-
tors or predictors of chronicity.

Table I - Predictors for chronicity (fibromyalgia) in recurrent wide-
spread pain.

Recurrent pain episodes
Pain reports from other locations
Sleep alterations
Anxiety
Depression
Headache 
Gender
Age
Fatigue
Trigger and tender points
Stress events

Women are the most affected and the disease has
a familial connection that is linked to the genetic
variance of serotonin, dopamine and catecholamine
intra-cerebral system (2). The physical symptoms
of FM often express themselves in conjunction
with psychological conditions, which causes a re-
duction in the individual capacity to tolerate stres-
sors (3).
Despite some criticism, the diagnosis for FM is
based on the American College of Rheumatology
(ACR) 1990 criteria, which require a specific his-
tory (widespread pain lasting more than three
months, sleep disturbance, debilitating fatigue,
paresthesia) and tenderness to light touch
(4 kg/cm2) of at least 11 of 18 specific tender points
(4).

PREVENTION OF FIBROMYALGIA

FM has a general population prevalence of 2-4 %,is
more common among females than males (5), and
results from a combination of genetic aspects and
stressful events. Prevention may occur in clinical,
community or population settings and is often clas-
sified into primary, secondary and tertiary types.

Primary prevention of fibromyalgia
In general, primary prevention includes measures
that help avoid onset of a given health care prob-
lem (6, 7). In the case of FM, primary prevention
might include immediate care of acute pain
episodes and of somatoform disturbances. At pre-
sent, specific laboratory or instrumental markers
of FM do not exist, and many open questions re-
main concerning the concept of primary prevention
in FM.
Over time, several issues have arisen with the ex-
isting diagnostic or classification criteria: a) crite-
ria are not likely to be applied uniformly by un-
trained assessors; b) patients may have the requi-
site TPs and yet not have FM; and c) TPs and wide-
spread pain do not capture the essence of FM; this
disorder is known for its multiple and varying
symptoms, which include fatigue, sleep distur-
bance and cognitive dysfunction, predominantly. 
The road of onset and development of FM can be
long and winding. In fact, there are a variety of dif-
ferent clinical histories that can describe the FM
road: a female FM patient may develop headaches
and dysmenorrhea in her 2nd or 3rd decade of life
and present with widespread pain and tenderness
later in life; FM can also start after a stressful event
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In a clinical setting special attention should be paid
to previous pain episodes, pain reports from vari-
ous locations on the body, tender points, distress,
somatisation, fatigue, and sleep disturbances. Pres-
ence of these symptoms may predict development
of chronic pain (8, 9).
The development and persistence of chronic mus-
culoskeletal pain may also be predicted by several
socio-demographic, lifestyle and psychosocial risk
factors. 
Family history of chronic pain, low educational
level, low socioeconomic group and lack of social
support are other common risk factors.
Some ethic groups and immigrants have also been
shown to have an increased risk for development
of chronic pain (11).
Smoking, sedentary lifestyle and obesity are pre-
dictive factors that could be targets for intervention
(12).
A number of stressors have been temporally cor-
related with the onset of the syndrome, including
trauma, infection (e.g., hepatitis C virus, HIV, Ly-
me disease), emotional stress, catastrophic events
(e.g., war), autoimmune diseases and other pain
conditions (13, 14).
In conclusion, the goal of secondary prevention is
to facilitate early detection of disease development
when patients are asymptomatic and intervention
improves outcome. Early detection methods for
FM patients include analysis of tender points, Fi-
bromyalgia Impact Questionnaire (FIQ), pain lo-
cation and intensity, fatigue and sleep complaints
(15, 16). 

Tertiary prevention of fibromyalgia
Tertiary prevention inhibits further deterioration or
reduces complications after the disease has de-
clared itself. In FM the aim of treatment is to man-
age symptoms, specifically, to decrease pain and in-
crease function, via multimodal therapeutic strate-
gies, which, in most cases, include pharmacologi-
cal and non-pharmacological interventions (17,
18). As FM patients typically present with complex
symptoms and co-morbid conditions, they cannot
be managed realistically by primary care providers,
alone, but require the assistance of multidiscipli-
nary teams with expertise in a variety of physical,
cognitive, behavioural and educational strategies
(17).
In conclusion, prevention strategies for FM may be
of paramount importance. In fact, since no cure is
currently available, primary and secondary pre-
vention strategies may greatly reduce the preva-

lence of this syndrome. Tertiary prevention will en-
able patients to implement therapeutic approaches
as early as possible, to monitor the results and to
prevent the secondary effects of chronic wide-
spread pain and the ancillary symptoms.

The economic impact of fibromyalgia
Few studies have analyzed the economic impact of
FM in terms of costs of disease and pharmacoeco-
nomic balance.
A literature search using keywords “Fibromyalgia”
and “Costs and Cost Analysis” identified only 51
publications; of these, only 9 addressed pharma-
coeconomic aspects (19-27) and 8 addressed dis-
ease costs both as direct costs, i.e., charged to pub-
lic health systems and to patients for diagnosis and
medical assistance, and as indirect costs, i.e., fi-
nancial consequences of reduced productivity by ill
patients (28-35). No publications analyzed the cost
or consequence of reduced quality of life for pa-
tients. 
Over the last decade, the annual direct costs of FM
have increased considerably. Today, these costs
range between 4.500 and 7.500€ per patient (28-
35). The variability in this range is due to different
methods being used to evaluate costs in different
years and in different socio-economic conditions of
FM patients. The same study, however, concludes
that the most important determinant of costs are co-
morbidities, subjective and objective health state,
emotional state and social conditions of the patient
(21, 24, 28).
Health costs comprise about 1/3 of direct costs, a
proportion that is accompanied by several causes
for concern. First, the cost of admission to the hos-
pital for diagnosis can have a significant impact on
overall costs due to the complexity of the clinical
symptoms. 
Second, therapy can be quite expensive given the
overall poor response to treatment among many
patients (31, 32, 35). The lack of validated thera-
peutic protocols may explain the frequent use of
physiotherapy or alternative therapy without a cor-
responding increase in costs for the public health
system (26). 
Social support, whether support groups or person-
al networks, and education programs are inexpen-
sive and useful avenues for facilitating psycholog-
ical well being and optimizing available health re-
sources (23).
The indirect costs of FM range between 2.000 to
7.000 € per patient per year. Only one of three
economic studies in our search indicated that the
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indirect costs of FM were higher than the direct
costs, as is generally the case for other rheumatic
diseases (31, 32, 35).
If the body of literature for disease costs seems in-
sufficient for FM, the pharmacoeconomic litera-
ture is even more inadequate. The majority of these
studies have described the methodology of inves-
tigation rather than analysed the specific expenses
(19-25). Conclusions are not definitive and it is not
possible to define the best investment. The justifi-
cation for this is that well-defined indicators for
evaluating achievement of predetermined goals or
validated therapeutic protocols were not available.
Further, improvements from a specific therapy
were too short-lived to draw meaningful conclu-
sions (23, 26, 27).

Disability and employment in FM patients
It is difficult to assess disability and employment
in FM patients, given the limited data in the scien-
tific literature. Every social assessment is closely
related to the socio-economic level of the general
population and to the legislation of the country in
which the FM patient lives. 
In clinical investigations, FM is well known and
studied; the case worker, however, is accustomed
to evaluating laboratory and physical data objec-
tively and may have reasonable doubts in evaluat-
ing the FM patient for insurance purposes and abil-
ity to work. 
Therefore, it is understandable that there may be
fundamental differences in the assessment of dis-
ability and employment between Italy and other
countries, just as it is understandable that there may
be differences between the clinical and medical-le-
gal evaluation of FM patients.
Several difficult issues cloud the ability to estimate
the effect of FM in Italy with accuracy. The first is-
sue is the fundamental recognition of disease: Is
FM universally recognized by physicians or is it
identified with other diseases? How many diag-
noses of osteoarthtritis (OA) or how many depres-
sive syndromes or cases of “early arthritis” over-
lap with FM in clinical practice?
The second issue is the comparison of statistical da-
ta. In Italy, it is difficult to compare data from cen-
tralized databases that are involved in different as-
pects of public health: ISTAT (Central Statistic In-
stitute) (36), Ministry of Health, INPS (National In-
stitute of Social Insurance) (37), INAIL (National
Board for the Insurance against Accidents in In-
dustrial Work, responsible for occupational dis-
eases) (38).

The ISTAT manages data from sample surveys re-
garding the influence of chronic diseases; and it
suggested the atypical classification of “osteoarth -
ritis-arthritis” that combines diseases which are
substantially different. FM has no place in this clas-
sification despite its significant incidence among
rheumatic diseases and chronic diseases. This in-
cidence of FM has been reported in Italian clinical
studies and has been confirmed in the internation-
al scientific literature.
INPS and INAIL do not include FM in their sta-
tistical data concerning the granting of partial and
total disability as paid by the two larger Italian pub-
lic insurance institutes. 
In 1980, the International Classification of Impair-
ments (ICF), Disability and Health (ICDH) in-
cluded distinctions between impairment, disabili-
ty and handicap. In 2001, a new International Clas-
sification of Functioning (ICF), Disability and
Health was officially endorsed by 191 World
Health Organization Member States during the
54th World Health Assembly as “the international
standard to describe and measure health and dis-
ability” (38). The general aim of ICF is to develop
a common metric system to describe and measure
individual health conditions and contextual factors,
which are described by physical, individual, and
social perspectives and divided into Functions,
Bodily Structures, Participation and Activity. Fur-
thermore, the classification accounts for the envi-
ronmental factors that can impact the individual’s
life and interact to determine disability, and it is de-
fined as the consequence or the result of a complex
relationship between the health conditions, per-
sonal factors and environmental factors represent-
ing the circumstances where the individual lives.
ICF does not simply view disability only as a “med-
ical” or “biological” dysfunction; rather, it provides
a mechanism to document the impact of the social
and physical environment on a person’s function-
ing.
The clinical evaluation of disability involves spe-
cific assessments such as the FIQ (40), which has
been validated in Italy (15). Nevertheless, it is dif-
ficult to apply this and other evaluations in legal
medicine, especially if they do not refer to labora-
tory data. Then the claim of disability can lead to
additional difficulty for the FM patient if she ex-
periences negative feedback from official Institu-
tions that may not recognize the illness.
Aside from chronic pain, the FM patient may com-
plain of various, specific symptoms that may re-
duce work performance of the subject. For exam-
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ple, weakness and susceptibility to fatigue are sig-
nificant in manual laborers , morning stiffness in
subjects who begin working early in the morning,
such as farm workers, can be debilitating to their
livelihood; Raynaud phenomenon can pose severe
challenges to operators who are exposed to sudden
changes of temperature. Patients who work in ex-
ternal environments can be severely affected by
many weather elements such as wind, cold, and
rain. Several epidemiological surveys performed
in recent years in Great Britain and in Scandinavia
demonstrated that FM is greatly disabling and may
lead to early termination of employment, regardless
of whether this was voluntary or dictated by a med-
ical-legal decision. 
In Italy, FM is not recognized as a disabling illness
by Insurance Disability (ID), Pensionable Disabil-
ity (INPS) or Accident or Professional Illness (IN-
AIL). FM is not listed in the ID table of accepted
illnesses; therefore, the clinician or medical exam-
iner may refer only to illnesses that are, in a sense,
“equivalent” to FM and are included in the assess-
ment table such depressive syndrome and anxiety,
or neurosis with varying degrees of severity. It is
necessary to indicate comorbidity among illnesses
(e.g., FM with anxious syndrome or depressive
syndrome). 
The same is true in INPS Pensionable Disability,
although it must be said that this social Institute
grants hydrotherapy for extra-articular rheumatic
diseases, including FM. With regard to hydrother-
apy we notice that INPS is granted to regular enti-
tled workers as a prevention of pensionable dis-
ability and not as non-pharmacologic therapy. In
INAIL, FM is not recognized as an industrial injury
or an occupational disease, and hydrotherapy is not
granted. 
For some years, however, INAIL has given special
attention to working musculoskeletal disorders
(WMSD) that developed from both “heavier” labor,
as the manual handling of cargo, and “lighter” la-
bor, as the poor posture or repetitive movement
(RSI Repetitive Strain injury) of assembly line
workers, monitor operators, check-out clerks (see
Legge 626/94 Title V). 
In INAIL it would be useful to compare WMSD in
a population that is not affected by FM versus FM
patients in whom it has been reported that symp-
toms often get worse as a result of having bad pos-
ture or disregarding ergonomics rules. Visitors to
the institutional INAIL site can download a useful
guide for WMSD (41). The next evaluation of dis-
ability and employment in FM could target differ-

ent populations such as housewives and students,
too (42).
A final consideration, which is also a concrete, pos-
itive issue, comes from the Main Office in Health
Plan of Ministry of Health contemplated the pro-
posed inclusion of FM in Decree 329799 on chron-
ic disease, as a result of the criteria provided by De-
cree 124/98 (severity, chronicity and economic bur-
den). It could be a first step towards a new approach
to the medico-legal evaluation of FM.
Table II lists web data with regard to the number of
hits from various search engines using certain terms
from this chapter; web search dated 12/02/08. 

Patient associations, mass media and internet
Although fibromyalgia is a reasonably common
clinical condition, it is often left undiagnosed. Un-
fortunately, this syndrome is not well known to the
general practitioner or to physicians, in general.
Many patients have suggested the diagnosis to their
doctor after they have discovered the syndrome on
the internet or after the reading about it in maga-
zines or newspapers. 
Prior to diagnosis, FM patients will often undergo
many specialist consultations, laboratory exami-
nations, instrumental examinations and pharmaco-
logic therapies. 
Patients are often frustrated by the lack of diagno-
sis and the meager credibility that physicians and
other family members assign to symptoms. Often,

Table II - Web hits from a search of the following terms and search
engines conducted on 12/02/08.

Google (Italian pages)
Osteoarthritis 226.000
Early arthritis 1.900
Fibromyalgia 30.600
Tendinitis 17.600
Disability 778.000

INAIL (Internal internet search)
Osteoarthritis 14
Rheumatoid arthritis 1
Fibromyalgia 0
Tendinitis 15
Disability 126

INPS (Internal internet search)
Osteoarthritis 3
Early arthritis 0
Fibromyalgia 0
Tendinitis 0
Disability 1079
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self-assessment loses its credibility for patients
who face disbelief from others and quickly become
vulnerable to depression.
In such cases, the satisfaction of a clear diagnosis
begins as relief from the fear of an occult neopla-
sia, but evolves to anger for the unnecessary time
spent researching this easy diagnosis, for the mon-
ey spent without benefit and, finally, for the lack of
recognition of this disease. 
This aspect, in particular, gives patients a strong
motivation to participate in organized volunteer as-
sociations. 
Voluntary participation in patient associations is
not only a social obligation to encourage acknowl-
edgement of FM but also a new social endeavor
with a substantial therapeutic benefit.

Patient Associations
The primary mission of patient associations is to
defend patient rights. The main entities to address
are governing medical Institutions (Ministry of the
Health, regional Councillor of the Health, Local
Health Committee, Hospital Committee and
Rheumatology Units), and the main goal is to gain
acknowledgment of FM as a clinical entity and as
a rheumatic disease (43). A search of the Ministry
of Health website of using the terms, “fibromyal-
gia” or “fibromyalgic” did not yield any results. At
present, the only region that recognizes FM is the
Trentino-Alto Adige.
The main request that FM patient associations have
for the Institutions includes exemption for expens-
es for pathology, the specialized consultations nec-
essary for diagnosis, for follow-up and monitor-
ing, for rehabilitation and for the purchase of spe-
cific drugs. 
From Rheumatologists, patient associations request
specific outpatient activity for FM patients and co-
ordination of other professional specialists that are
beneficial to the care of the FM patient, in partic-
ular, psychologists and physiotherapists. Patient
associations may also provide information to physi-
cians and to the public. They may also request that
in-depth study of FM be provided in Rheumatol-
ogy and Internal Medicine courses at the Univer-
sity. 
The Associations promote collaboration between
rheumatologists, general practitioners and other
specialists for the early diagnosis of FM, which
can be achieved via regular meetings sponsored the
by Local Health Committee. For easy admittance
to gymnasiums and pools for patients to participate
in aerobic exercise programs (44, 45), participation

of the Local Sport Committee is important. Patient
associations monitor information on the internet to
protect patients against speculative or incorrect in-
formation.
The fundamental solidarity of patient associations
promotes the sense of community and connection
among patients. Patient associations promote local
meetings and also take advantage of electronic me-
dia, like chat rooms, discussion forums and self-
help group training (46).
To consolidate their power, FM patients may con-
sider themselves as rheumatic patients and coordi-
nate their voluntary associations with the national
associations of rheumatic patients; for example,
The Italian Association of FM is supported by the
National Association of Rheumatic Patients and by
the Italian Rheumatology Society.

Internet and Media
One of the most significant examples of coordina-
tion of information, research, care and voluntary as-
sociation came from the USA. 
The ACR website offers information both to doc-
tors and to patients (47); and it highlights the
Rheumatology Units and the Rheumatologists of
reference along with links to the principal patient
associations (48, 49) and the National Institute of
Health (NIH). In this virtual strategy, the ACR in-
forms the medical, scientific and public communi-
ties about scientific progress; the NIH manages and
funds research projects; and the associations help
patients through community initiatives, public
awareness and collection of resources for research
(50). 
This example is not followed in Italy, however;
with the exception of Rheumatology Units’ web-
sites and the official Italian Association of Fi-
bromyalgia Syndrome (51), where scientific infor-
mation is available without taking advantage of the
patient news, we can find news that is without sci-
entific merit, is exaggerated or is directed at sell-
ing products without regulatory oversight. People
who suffer from an illness often believe in mirac-
ulous cures (e.g., surgical or other alternatives to
drugs) that are not supported with any scientific
validity. 
Scientific societies and patient associations are
watchful and denounce deceptive publicity of such
treatments, but an official medical effort is neces-
sary to control or monitor nonconventional medi-
cines that may be useful for FM patients. It is im-
portant to encourage Rheumatology Units to con-
sider meditation techniques and complementary
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treatments derived from traditional Chinese medi-
cine or from other disciplines.
Finally, a website developed by Dr. Weiss (52) pro-
vides interesting, evidence-based, accepted infor-
mation for FM patients This site provides a video
of exercise and muscle relaxation techniques that
patients can learn and use at home on TV; in addi-
tion, the site provides evidence for the positive ef-
fects crio-therapy on pain perception in FM pa-
tients. 

CONCLUSION

Prevention may occur in clinical, community or
population settings and is often classified into pri-
mary, secondary and tertiary types. Few studies
have analyzed the economic impact of FM in terms
of costs of disease and pharmacoeconomic balance.
The internet is one of the most significant examples
of coordination of information, research, care and
voluntary patient advocacy of FM.

SUMMARY

There many open questions concerning the concept of primary prevention in FM. Diagnostic or classification criteria
are not universally accepted, and this leads to difficulties in establishing the onset and duration of the disease. In the
case of FM, primary prevention may consist of the immediate care of acute pain or treatment for affective disturbances
as we do not have any specific laboratory or instrumental tests to determine risk factors of the disease. The goal of sec-
ondary prevention is early detection of the disease when patients are largely asymptomatic and intervention improves
outcome. Screening allows for identification of an unrecognized disease or risk factor, which, for potential FM pa-
tients, includes analysis of tender points, Fibromyalgia Impact Questionnaire (FIQ), pain location and intensity, and
fatigue and sleep complaints. Tertiary prevention inhibits further deterioration or reduces complications after the dis-
ease has developed. In FM the aim of treatment is to decrease pain and increase function via multimodal therapeutic
strategies, which, in most cases, includes pharmacological and non-pharmacological interventions. Patients with FM
are high consumers of health care services, and FM is associated with significant productivity-related costs. The de-
gree of disability and the number of comorbidities are strongly associated with costs. An earlier diagnosis of FM can
reduce referral costs and investigations, thus, leading to a net savings for the health care sector. However, every social
assessment is closely related to the socio-economic level of the general population and to the legislation of the coun-
try in which the FM patient resides.

Key words - Prevention, economic aspects, screening, disability.
Parole chiave - Prevenzione, aspetti economici, screening, disabilità.
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