
CLINICAL

Fibromyalgia is a syndrome of unknown etiology
characterized by chronic widespread joint and
muscle pain. Fibromyalgia was previously

referred to as fibrositis, a term coined by Sir William
Gowers1 in Europe referring to regional pain syndromes
associated with profound fatigue and sleep disturbance.
Fibromyalgia affects approximately 6 million people in
the United States,2 or up to 6% of the patients seen in
general medical practices.3 Patients are usually diag-
nosed between the ages of 20 and 50 years, but the inci-
dence rises with age so that, by age 80, approximately
8% of adults meet the classification criteria established
by the American College of Rheumatology.4 The ratio of
women to men with fibromyalgia varies between 9:15

and 20:1.6 One prospective study7 showed that patients
with fibromyalgia have approximately 10 outpatient
clinic visits per year, 1 hospitalization per 3 years, and
more than $2000 per year in medical costs. Another
prospective study8 showed that total annual costs for
fibromyalgia patients were close to $6000, compared
with $2500 for typical patients. Six percent of these

costs were attributable to fibromyalgia-specific claims.
However, there may have been other hidden costs relat-
ed to disability from fibromyalgia. This study also
showed that, for every dollar spent on fibromyalgia-spe-
cific claims, the employer spent $57 to $143 on addi-
tional direct and indirect costs.

The American College of Rheumatology’s criteria for
fibromyalgia include diffuse soft tissue pain of at least 3
months’ duration and pain on palpation in at least 11 of
18 paired tender points.4 These criteria are approxi-
mately 88% sensitive and 81% specific for the diagnosis
of fibromyalgia. Symptoms are often exacerbated by
exertion, stress, lack of sleep, and weather changes. In
half of all patients, symptoms appear after a flulike ill-
ness or after physical or emotional trauma.9

Approximately 30% of patients with fibromyalgia are
diagnosed as having concurrent depression or anxiety
disorders (Figure).10

DIAGNOSIS

The main challenge in evaluating patients with sus-
pected fibromyalgia is that there is no gold standard test
for diagnosis. It is primarily a diagnosis of exclusion,
established only after other causes of joint or muscle pain
are ruled out. The initial workup for patients who present
with widespread musculoskeletal pain should include a
complete blood count, erythrocyte sedimentation rate,
liver function tests, hepatitis C antibody, calcium, and
thyrotropin. Some experts recommend that patients with
suspected fibromyalgia have a limited amount of testing
before assigning the diagnosis. The clinician should keep
in mind that an antinuclear antibody is often of low yield
when other features of systemic lupus erythematosus or
other antinuclear antibody–associated diseases are
absent. In addition, false-positive results are common. In
one series, 10% of patients with fibromyalgia had a posi-
tive antinuclear antibody.11 Up to 30% of healthy women
may test positive as well.12 Similarly, imaging tests and
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neurophysiological studies are not recommended as ini-
tial screening tests.13

In most cases, the patient’s history can distinguish
fibromyalgia from other systemic illnesses. However,
fibromyalgia often coexists with and has a tendency to
mimic other illnesses. Estimates of its concomitance
with systemic lupus erythematosus range as high as
45%. In one study14 of patients with lupus, 22% of the
patients also met criteria for fibromyalgia. These
patients had no difference in the measures of their
lupus activity. However, they experienced greater dis-
ability associated with their illnesses. Twelve percent
of patients with rheumatoid arthritis and 7% of patients
with osteoarthritis meet the criteria for fibromyalgia.15

Twenty-five to 50% of patients with fibromyalgia have
Raynaud phenomenon or have symptoms consistent
with sicca syndrome.12 Patients with fibromyalgia may
initially be misdiagnosed as having seronegative
spondyloarthropathies, such as ankylosing spondylitis,
because they share the common complaints of neck,
spine, and back pain. However, in the absence of other
inflammatory disease, patients with fibromyalgia have
normal erythrocyte sedimentation rates and normal
findings on radiographic studies. In older adults, the
syndrome is most commonly confused with polymyal-
gia rheumatica, which typically presents with persist-
ent severe morning stiffness in the shoulders, pelvis,
and torso. The erythrocyte sedimentation rate will be
elevated in 80% to 90% of patients with polymyalgia
rheumatica, and its symptoms respond to low-dose sys-
temic corticosteroids. Fibromyalgia symptoms do not
respond to corticosteroids,16 consistent with the nonin-
flammatory nature of this disorder. However, patients
with polymyalgia rheumatica who are tapered off corti-
costeroids too rapidly can occasionally develop symp-
toms similar to those of fibromyalgia. Most patients
with chronic fatigue syndrome meet the criteria for
fibromyalgia, and 70% of fibromyalgia patients meet
criteria for chronic fatigue syndrome.17

In nonrheumatic illnesses, patients may present with
symptoms similar to fibromyalgia. Hypothyroidism can
present with muscle pain similar to fibromyalgia.12

Patients with hepatitis C have a higher prevalence of
fibromyalgia.18 Research suggests that Lyme disease can
also trigger fibromyalgia.19 In one study,20 patients with
fibromyalgia had a greater number of desaturations per
hour of sleep compared with healthy control subjects.
Those patients complaining of daytime hypersomno-
lence had a higher number of tender points, about twice
as many arousals per hour, and lower sleep efficiency
compared with the other patients.

In terms of psychiatric morbidity, an estimated 30%
of patients with fibromyalgia will have depression or

anxiety at some point during their lifetime. One study21

found that 40% of patients with fibromyalgia had
depression, compared with 29% of patients with
rheumatoid arthritis. The likelihood of depression in
patients with musculoskeletal complaints was highest in
patients with nonarticular diseases such as fibromyalgia
or myofascial pain syndrome.22 Fibromyalgia patients
demonstrate higher levels of anxiety and depression
than healthy control groups.23 This may exacerbate or
trigger their somatic complaints. However, according to
some investigations, measures of depression, anxiety,
and stress are comparable in patients with fibromyalgia
and patients with other chronic medical conditions.24

Therefore, patients with fibromyalgia may exhibit signs
and symptoms of anxiety and depression, and their
complaints should not be attributed to psychological ill-
ness alone.

PATHOGENESIS

The musculoskeletal system, the neuroendocrine
system, and the central nervous system, particularly the
limbic system, appear to play major roles in the patho-
genesis of fibromyalgia.

Figure. Tender Points in Fibromyalgia Patients

*Used with permission from the Arthritis Foundation.11
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Musculoskeletal
Many soft tissue injuries are thought to follow chron-

ic muscle-tendon overload and muscle fiber “microtrau-
ma.” Continual vibration or muscle twisting along with
repetitive muscle movements over time can lead to
muscle spasm and nerve irritation. In fibromyalgia
patients, it has been postulated that there is an inabili-
ty to relax the shoulder flexor muscles between isoki-
netic muscle contractions.25 This, over time, could lead
to muscular pain.

Some studies26,27 suggest that patients with fibromyal-
gia have abnormalities in muscle energy metabolism and
muscle tissue oxygenation. For example, in fibromyalgia
patients, biopsy specimens of tender areas of the trapez-
ius muscle contain more ragged red fibers and fewer
high-energy phosphate compounds than specimens of
nontender muscles in these patients.28 Some muscle
biopsies of the tissue surrounding tender points have
shown structural changes described as “moth-eaten
fibers,” mitochondrial changes, and type II atrophy,
indicating dysfunction in the muscle microcirculation.29

Together, these data may support the hypothesis that
local tissue hypoxia contributes to the pain associated
with fibromyalgia. However, it is not clear whether these
muscle changes are a cause or an effect of fibromyalgia.
The fact that local treatment of tender points is general-
ly ineffective suggests 1 of 2 possibilities: either
fibromyalgia is a systemic disease rather than an aggre-
gate of localized muscle disturbances, or we simply do
not have effective local therapies.30

Other more recent investigations show that there are
no differences between fibromyalgia patients and seden-
tary controls in terms of adenosine triphosphate levels,
lactate levels, muscle tension, hypoxia, or intracellular
pH.31 Results demonstrate that measures of muscle
function such as force generation and lactate produc-
tion during exercise, and muscle pain after exertion, are
similar between women with fibromyalgia and healthy
sedentary female control patients.31 This suggests that
the cause of fibromyalgia symptoms is unlikely to be a
pathologic abnormality of the muscle itself.

Neuroendocrine
The neuroendocrine dysfunction in fibromyalgia

involves the hypothalamic-pituitary-adrenal axis, the
hypothalamic-pituitary-thyroid axis, the growth hor-
mone axis, and the locus caeruleus–norepinephrine
sympathetic nervous system. With respect to the hypo-
thalamic-pituitary-adrenal axis, some findings suggest
that fibromyalgia patients may have low adrenal respon-
siveness.32 Griep et al33 showed that in these patients,
when corticotrophin-releasing hormone is released
from the hypothalamus, there is a disproportionately

high level of corticotropin released from the pituitary in
response and an unexpectedly small amount of cortisol
that are eventually released by the adrenal glands into
the bloodstream. This suggests that these patients may
have a blunting of the normal stress response and may
not react appropriately to events such as infection or
physical or emotional trauma.34

However, these same patients, when injected with
synthetic corticotropin, showed a similar increase in
their cortisol levels compared with healthy control sub-
jects.33 This shows that adrenal tissue in fibromyalgia
patients may have a differing sensitivity to exogenous
versus endogenous corticotropin. Therefore, perhaps
these patients have a blunted response to endogenous
corticotropin due to a downregulation of receptors, as
might be found in settings of chronic stress, rather than
true adrenal insufficiency. 

Multiple studies have shown that fibromyalgia
patients have elevated cortisol levels with a flattened
diurnal pattern35 and lack of suppression by dexa-
methasone.36 Results have shown that patients with
depression also have elevated levels of corticotropin and
cortisol, with a flattening of the diurnal pattern.37

Investigations of the hypothalamic-pituitary-thyroid
axis in fibromyalgia patients suggest that, when thy-
rotropin-releasing hormone is released, thyrotropin, tri-
iodothyronine, and thyroxine are secreted, but to a
lesser degree than expected.38 These data imply that
there is some pituitary dysfunction in these patients,
perhaps related to a dampened stress response.

It is also thought that sleep disorders may induce
neuroendocrine dysfunction, which, in turn, promotes
disease development. During stage 4 sleep, the body
produces most of its growth hormone. In patients with
fibromyalgia, stage 4 sleep is often disrupted.39 Although
factors such as weight and age were not controlled for,
the patients who were studied appeared to have a
decreased level of somatomedin C, the precursor to
growth hormone.40 It has been suggested that this rel-
ative growth hormone deficiency may account for
poor healing of muscle microtrauma, thereby con-
tributing to nociceptive input.40 It has been shown
that patients with fibromyalgia have increased levels
of corticotropin33 and that corticotropin increases the
secretion of somatostatin in the hypothalamus.41 Soma-
tostatin is one of the hormones that is able to inhibit
growth hormone via the hypothalamic-pituitary portal
system.42 This may also contribute to the relative
growth hormone deficiency in fibromyalgia patients.
Approximately 30% of patients with fibromyalgia have
growth factor deficiency if defined by low insulin-like
growth factor 1 levels.43 However, these low levels may
be more common than clinically significant growth hor-
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mone.43 Another study44 showed impaired reactivity of
the hypothalamic-pituitary axis in one third of the
patients with fibromyalgia, but did not show the pres-
ence of severe growth hormone deficiency. Some
patients have experienced pain relief with injections of
subcutaneous growth hormone versus placebo.45

Neurological
Fibromyalgia patients often exhibit allodynia, a phe-

nomenon whereby formerly innocuous stimuli become
painful. One showed that fibromyalgia patients have sig-
nificantly higher scores than controls on an index of
sensory discrimination for various mechanical stimuli
at tender and control points. This is consistent with the
theory that they receive increased neural input to stim-
uli relative to controls. Weigent et al34 showed that the
thresholds for detecting stimuli were similar between
fibromyalgia patients and healthy controls. However,
the points at which heat, electrical stimulation, and
pressure became painful were different. Regional blood
flow investigations using functional magnetic resonance
imaging showed that, when the patients had similar sub-
jective discomfort, they had the same level of blood flow
to the corresponding regions of their brains.46 For the
same amount of pressure applied, however, the
fibromyalgia patients experienced greater discomfort
and increased regional blood flow and neurological acti-
vation than healthy controls.

Fibromyalgia patients generally have a greater sensi-
tivity to stimuli diffusely, suggesting that there may be a
central or a peripheral nervous system disturbance.
This theory is supported by the fact that patients have
2 to 3 times normal levels of substance P, a pain modu-
lator, in their cerebrospinal fluid.47 Stress may potenti-
ate the nociceptive effects of substance P in fibromyalgia
by stimulating nerve growth factor. Fibromyalgia
patients may have an increased amount of this factor
in their cerebrospinal fluid.48 This, in turn, may pro-
mote peripheral nerve growth and abnormal pain per-
ception. These patients’ cerebrospinal fluid also
contains elevated levels of calcitonin gene–related
peptide and dynorphin A, which normally increase
after injury. Although there are multiple potential
explanations for this change, one possibility is that
there may have been an insult to the nervous system
in fibromyalgia patients.

Serotonin is a neurotransmitter in the spinal cord
that inhibits the transmission of pain. It is derived from
λ-tryptophan, an amino acid that appears to be
decreased in the cerebrospinal fluid of patients with
fibromyalgia.49

Research by the National Cardiology Institute of
Mexico has suggested that dysautonomia is frequent in

patients with fibromyalgia.50 They found that the sym-
pathetic nervous system is persistently hyperactive at
baseline, but hypoactive in response to stress. 

MANAGEMENT

The goal in treating fibromyalgia is to decrease pain
and to increase function without promoting polyphar-
macy. Brief interdisciplinary programs have been
shown to improve subjective pain. A high pretreatment
level of impairment was significantly associated with a
better response to treatment.51

Critical elements in developing a self-management
program for patients are improving self-efficacy, physical
training, and cognitive-behavioral techniques.51 In inves-
tigations of patients with rheumatoid arthritis, changes
in self-efficacy were shown to significantly predict
changes in pain, depression, and health status, regard-
less of changes in medical regimens.52 Self-efficacy is
promoted by mastery, modeling, social persuasion, and
physiological feedback. To develop mastery, patients
must have the chance to practice skills until they are
able to succeed at them and use incremental successes
as positive reinforcement for their continued efforts.
Finally, physiological feedback such as pain scales may
help patients visualize marginal improvements.52

Cognitive strategies that emphasize restructuring of
negative thoughts and catastrophic generalizations
about pain are powerful ways to cope with fibromyalgia
pain and fatigue.53

Patients with fibromyalgia may be aerobically unfit54

because of inactivity due to pain. Unaccustomed exer-
cise may exacerbate the pain and lead to delayed-onset
muscle soreness in the short run. Despite this, con-
trolled trials of exercise demonstrate that people with
fibromyalgia can increase their levels of physical fitness,
with associated decreases in pain.55,56 Bicycling, walk-
ing, and water aerobics are among the best-tolerated
exercises. Perhaps this is because aerobic exercise
increases the body’s production of endogenous opioids.
These powerful endorphins act through the limbic sys-
tem to decrease pain and to induce the euphoria com-
monly known as runner’s high. It has not been shown,
however, that endorphin levels are decreased in
fibromyalgia patients. Also, exercise facilitates sleep.
Because sleep dysfunction compounds the symptoms of
fibromyalgia, restoring sleep could disrupt the cycle in
which increased pain leads to decreased sleep, which
then results in increasing pain and disability. In addi-
tion, aerobic exercise increases oxygenation and circu-
lation to muscle tissue.56 Exercise can also have
psychologically beneficial effects, such as promoting a
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sense of well-being and a sense of accomplishment.
Randomized controlled trials have shown that exercise
improves mood and decreases disability in patients with
fibromyalgia.57 Therefore, patients should be encour-
aged to perform aerobic exercise at least 3 times a week.
Flexibility training alone can improve symptoms, but to
a lesser extent.58 A systematic review of randomized
controlled trials of nonpharmacological interventions in
fibromyalgia between 1980 and 2000 did not provide
strong evidence for any single treatment.59 However, it
showed moderate support for aerobic exercise as a ther-
apeutic intervention.

Almost all patients with fibromyalgia have sleep dys-
function characterized by light unrefreshing sleep.60

Tricyclic antidepressants may be helpful as a form of
treatment, perhaps because they improve sleep and
may reduce morning stiffness.61 They may also act by
inhibiting serotonin and norepinephrine reuptake,
thereby suppressing polysynaptic neuronal discharge.62

A randomized controlled trial of low-dose amitriptyline
hydrochloride and naproxen sodium showed that
patients improve with tricyclic antidepressants in terms
of pain, sleep difficulties, fatigue on awakening, and
tender point score.63 Nonsteroidal anti-inflammatory
drugs may have an additive effect,64 although their
effect may be analgesic rather than anti-inflammatory.
Fluoxetine hydrochloride may improve symptoms of
depression and fatigue, but has not been shown to
decrease the number of tender points.65 Amitriptyline
and fluoxetine may work better in combination than
either one alone.66 Trazodone hydrochloride has also
been shown to be effective, perhaps because it increas-
es the duration of stage 3 and stage 4 sleep and decreas-
es the alpha-delta sleep abnormality common in
fibromyalgia.67 Zolpidem tartrate does not appear to
improve the pain of fibromyalgia, but may improve
sleep and daytime energy.68 Cyclobenzaprine
hydrochloride may decrease the severity of pain and
improve the quality of sleep in fibromyalgia patients,
but it does not appear to alleviate the fatigue or morn-
ing stiffness.69 Opioids may be helpful in treating
fibromyalgia pain, but may be habit-forming, tolera-
genic, and associated with adverse effects such as con-
stipation, sedation, and nausea. 

Transcutaneous electrical nerve stimulation, laser
treatment, and acupuncture appear to have limited pain
efficacy. Although there are no controlled trials demon-
strating benefit, 1% lidocaine hydrochloride injections,
botulinum toxin injections, and dry needling are some-
times offered to patients with fibromyalgia.70 Despite a
suggestion of relative growth hormone deficiency in per-
sons with fibromyalgia and reports of improvement
after receiving injections of growth hormone, adverse

effects, frequent injections, and cost have dampened
enthusiasm for this approach. 

Relaxation strategies for the relief of muscle tension
and anxiety are also effective.70 Electromyograms with
feedback exercises and hypnosis are therapeutic modal-
ities that are being investigated. 

Treatment of concomitant conditions may improve
symptoms of fibromyalgia.  For example, fibromyalgia
may be particularly difficult to treat when untreated
depression, anxiety, or sleep apnea is also present.

PROGNOSIS

Follow-up of patients with fibromyalgia after 14 years
shows that patients may have minor change in their
symptoms, but do not develop progressive disability
from the disease.71 Remissions are rare after many years
of disease, but may occur in the first year or 2, espe-
cially in milder community-based settings. One study72

of ambulatory patients showed that 47% no longer ful-
filled the American College of Rheumatology’s criteria
for fibromyalgia syndrome. Remissions were identified
in 24.2% of patients. Therefore, patients who are based
in the community may have a good outcome. Thirty-
five percent of patients who are able to be managed by
their primary care physicians experience resolution of
symptoms after 2 years.73 One longitudinal prospective
study74 suggested that most fibromyalgia patients show
improvement in terms of overall status, pain, fatigue,
and function at 40 months. The only predictors for
favorable outcome in this study were younger age and
less sleep disturbance. However, it appears that patients
sent to referral centers generally have no change in
their pain, fatigue, sleep disturbance, anxiety, or
depression symptoms after 8 years.75

Problems that may interfere with the employment of
patients with fibromyalgia include difficulty in perform-
ing repetitive motor tasks, prolonged sitting or standing,
loss of mental acuity, anxiety about poor performance,
and workplace stressors.76 One study77 used computer-
ized workstations in simulated work environments to
physically stress the shoulders, spines, wrists, and
elbows of fibromyalgia patients, patients with rheuma-
toid arthritis, and healthy controls. Patients with
fibromyalgia could only perform 59% of the work per-
formed by their healthy counterparts, compared with
patients with rheumatoid arthritis, who could perform
62% of that workload.

Disability secondary to chronic pain appears to
result from a combination of patients’ past experiences,
self-esteem, motivation, psychological distress, fatigue,
ethnocultural background, education, income, and
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potential financial compensation.53 Disability in chron-
ic pain does not appear to be related to the severity of
the pain.78 Thirty percent of patients with fibromyalgia
are disabled, compared with 2% of the general popula-
tion.78 Patients with other forms of chronic pain have a
disability rate of approximately 10%.79

CONCLUSION

Fibromyalgia is a complex syndrome associated with
significant impairment on quality of life and function
and substantial financial costs. Although its cause is not
well understood, it is clear that interdisciplinary
approaches to its management are probably the most
beneficial. Therefore, once the diagnosis is made,
providers should aim to increase patients’ function and
minimize their pain complaints. This can be accom-
plished through different nonpharmacological and phar-
macological interventions. With proper management,
the rate of disability appears to be significantly reduced.  

REFERENCES

1. Gowers WR. A lesson on lumbago: its lessons and analogues. BMJ. 1904;1:117-
121.
2. Sprott H. What can rehabilitation interventions achieve in patients with primary
fibromyalgia? Curr Opin Rheumatol. 2003;15:145-150.
3. Wolfe F, Ross K, Anderson J, Russell IJ, Hebert L. The prevalence and charac-
teristics of fibromyalgia in the general population. Arthritis Rheum. 1995;38:19-28.
4. Wolfe F, Anderson J, Harkness D, et al. A prospective, longitudinal, multicenter
study of service utilization and costs in fibromyalgia. J Am Coll Rheumatol.
1997;40:1560-1570.
5. Burckhardt CS, Jones KD, Clark SR. Soft tissue problems associated with rheu-
matic disease. Lippincotts Prim Care Practice. 1998;2:20-29.
6. Schneider MJ. Tender points/fibromyalgia vs. trigger points/myofascial pain syn-
drome: a need for clarity in terminology and differential diagnosis. J Manipulative
Physiol Ther. 1995;18:398-406.
7. Wolfe F, Smythe HA, Yunus MB, et al. The American College of Rheumatology
1990 Criteria for the Classification of Fibromyalgia: Report of the Multicenter
Criteria Committee. Arthritis Rheum. 1990;33:160-172.
8. Robinson RL, Birnbaum HG, Morley MA, et al. Economic cost and epidemiolog-
ical characteristics of patients with fibromyalgia claims. J Rheumatol. 2003;30:
1318-1325.
9. Goldenberg DL. Do infections trigger fibromyalgia? Arthritis Rheum.
1993;36:1489-1492.
10. Hudson JI, Goldenberg DL, Pope HG Jr, Keck PE Jr, Schlesinger L.
Comorbidity of fibromyalgia with medical and psychiatric disorders. Am J Med.
1992;92:363-367.
11. Freundlich B, Leventhal L. The fibromyalgia syndrome. In: Schumacher HR,
Klippel JH, Koopman WJ, eds. Primer on the Rheumatic Diseases. 10th ed. Atlanta,
Ga: Arthritis Foundation; 1993.
12. Dinerman H, Goldenberg DL, Felson DT. A prospective evaluation of 118
patients with the fibromyalgia syndrome: prevalence of Raynaud’s phenomenon,
sicca symptoms, ANA, low complement, and Ig deposition at the dermal-epidermal
junction. J Rheumatol. 1986;13:368-373.
13. Goldenberg DL. Clinical manifestations and diagnosis of fibromyalgia in adults:
In: UpToDate [book on CD-Rom]. Wellesley, Mass: UpToDate; 2003.
14. Middleton GD, McFarlin JE, Lipsky PE. The prevalence and clinical impact of
fibromyalgia in systemic lupus erythematosus. Arthritis Rheum. 1994;37:1181-
1188.
15. Wolfe F, Cathey MA. Prevalence of primary and secondary fibrositis. J Rheumatol.
1983;10:965-968.
16. Clark S, Tindall E, Bennett RM. A double-blind crossover trial of prednisone
vs. placebo in the treatment of fibrositis. J Rheumatol. 1985;12:980-983.
17. Goldenberg DL, Simms RW, Geiger A, Komaroff AL. High frequency of
fibromyalgia in patients with chronic fatigue seen in a primary care practice.
Arthritis Rheum. 1990;33:381-387.

18. Goulding C, O’Connell P, Murray FE. Prevalence of fibromyalgia, anxiety, and
depression in chronic hepatitis C virus infection: relationship to RT-PCR status and
mode of acquisition. Eur J Gastroenterol Hepatol. 2001;13:507-511.
19. Hsu VM, Patella SJ, Sigal, LH. “Chronic Lyme disease” as the incorrect diagno-
sis in patients with fibromyalgia. Arthritis Rheum. 1993;35:1493-1500.
20. Sergi M, Rizzi M, Braghiroli A, et al. Periodic breathing during sleep in
patients affected by fibromyalgia syndrome. Eur Respir J. 1999;14:203-208.
21. Benjamin S, Morris S, McBeth J, et al. The association between chronic wide-
spread pain and mental disorder: a population-based study. Arthritis Rheum.
2000;43:561-567.
22. Goldenberg DL. Fibromyalgia syndrome a decade later: what have we learned?
Arch Intern Med. 1999;159:777-785.
23. Hawley DJ, Wolfe F. Depression is not more common in rheumatoid arthritis:
a 10-year longitudinal study of 6,153 patients with rheumatic disease. J Rheumatol.
1993;20:2025-2031.
24. Wells KB, Golding JM, Burman MA. Psychiatric disorder in a sample of the
general population with and without chronic medical conditions. Am J Psychiatry.
1988;145:976-981.
25. Sinkjaer T. Taking control of the injured nervous system. Paper presented at:
SMAU Conference; October 1996; Milan, Italy.
26. Bartels EM, Danneskiold-Samsoe B. Histological abnormalities in muscle from
patients with certain types of fibrositis. Lancet. 1988;1:755-757.
27. Bengtsson A, Henriksson K, Larsson J. Muscle biopsy in fibromyalgia: light
microscopical and histochemical findings. Scand J Rheumatol. 1986;15:1-6.
28. Larsson SE, Bengtsson A, Bodegard L, Henriksson G, Larsson J. Muscle
changes in work-related chronic myalgia. Acta Orthop Scand. 1988;59:552-556.
29. Abraham GE, Flechas JD. Managements of fibromyalgia: rationale for use of
magnesium and malic acid. J Nutr Med. 1992;3:49-59.
30. Simms RW. Fibromyalgia syndrome: current concepts in pathophysiology, clin-
ical features, and management. Arthritis Care Res. 1996;9:315-328.
31. Hakkinen A, Hakkinen K, Hannoneb P, Alen M. Force production capacity
and acute neuromuscular responses to fatiguing loading in women with fibromyal-
gia are not different from those of healthy women. J Rheumatol. 2000;27:1277-
1282.
32. Crofford LJ, Pillemer SR, Kalogeras KT, et al. Hypothalamic-pituitary-adrenal
axis perturbations in patients with fibromyalgia. Arthritis Rheum. 1994;37:1583-
1592.
33. Griep EN, Boersma JW, de Kloet ER. Altered reactivity of the hypothalamic-
pituitary-adrenal axis in the primary fibromyalgia syndrome. J Rheumatol.
1993;20:469-474.
34. Weigent  DA, Bradley LA, Blalock JE, Alarson GS. Current concepts in the
pathophysiology of abnormal pain perception in fibromyalgia. Am J Med Sci.
1998;315:405-412.
35. McCain GA, Tilbe KS. Diurnal hormone variation in fibromyalgia syndrome: a
comparison with rheumatoid arthritis. J Rheumatol Suppl. 1989;19:154-157.
36. Ferraccioli G, Cavalieri G, Salaffi F, et al. Neuroendocrinologic findings in pri-
mary fibromyalgia (soft tissue chronic pain syndrome) and in other chronic rheumat-
ic conditions (rheumatoid arthritis, low back pain). J Rheumatol. 1990;17:869-973.
37. Sachar EJ. Neuroendocrine abnormalities in depressive illness. In: Topics in
Psychoendocrinology. New York, NY: Grune & Stratton; 1975.
38. Neeck G. Thyroid function in patients with fibromyalgia syndrome. J Rheumatol.
1992;19:1120-1122.
39. Bennett RM, Cook DM, Clark SR, Burckhardt CS, Campbell SM.
Hypothalamic-pituitary-insulin-like growth factor-I axis dysfunction in patients with
fibromyalgia. J Rheumatol. 1997;24:1384-1389.
40. Bennett RM, Clark SR, Campbell SM, Burckhardt CS. Low levels of
somatomedin C in patients with the fibromyalgia syndrome: a possible link
between sleep and muscle pain. Arthritis Rheum. 1992;35:1113-1116.
41. Peterfreund RA, Vale WW. Ovine corticotropin-releasing factor stimulates
somatostatin secretion from cultured brain cells. Endocrinology. 1983;112:1275-
1278.
42. Wehrenberg WB, Janowski BA, Piering AW, Culler F, Jones KL. Glucocorti-
coids: potent inhibitors and stimulators of growth hormone secretion. Endocrinology.
1990;126:3200-3203.
43. Bennett RM. Adult growth hormone deficiency in patients with fibromyalgia.
Curr Rheumatol Rep. 2002;4:306-312.
44. Dinser R, Halama T, Hoffman A. Stringent endocrinological testing reveals
subnormal growth hormone secretion in some patients with fibromyalgia syndrome
but rarely severe growth hormone deficiency. J Rheumatol. 2000;27:2482-2488.
45. Bennett RM, Clark SC, Walczyk J. A randomized, double-blind, placebo-con-
trolled study of growth hormone in the treatment of fibromyalgia. Am J Med.
1998;104:227-231.
46. Gracely RH, Petzke F, Wolf JM, Clauw DJ. Functional magnetic resonance
imaging evidence of augmented pain processing in fibromyalgia. Arthritis Rheum.
2002;46:1333-1343.
47. Russell IJ. Cerebrospinal fluid biogenic amine metabolites in
fibromyalgia/fibrositis syndrome and rheumatoid arthritis. Arthritis Rheum.
1992;35:550-556.
48. Slavkin H. Chronic disabling diseases and disorders: the challenges of
fibromyalgia. 1997. Available at: http://www.talkaboutsleep.com/sleepdisorders/
fibromyalgia_challenges.htm. Accessed May 5, 2004.

A Review of Fibromyalgia



800 THE AMERICAN JOURNAL OF MANAGED CARE NOVEMBER 2004

49. Martinez-Lavin M, Hermosillo AG, Mendoza C, et al. Orthostatic sympathet-
ic derangement in subjects with fibromyalgia. J Rheumatol. 1997;24:714-718.
50. Worrel LM, Krahn LE, Sletten CD, et al. Treating fibromyalgia with a brief
interdisciplinary program: initial outcomes and predictors of response. Mayo Clin
Proc. 2001;76:384-390.
51. Burckhardt CS. Nonpharmacologic management strategies in fibromyalgia.
Rheum Dis Clin North Am. 2002;28:291-304.
52. Smarr KL, Parker JC, Wright GE, et al. The importance of enhancing self-effi-
cacy in rheumatoid arthritis. Arthritis Care Res. 1997;10:18-26.
53. Bennett RM. Multidisciplinary group programs to treat fibromyalgia patients.
Rheum Dis Clin North Am. 1996;22:351-367.
54. Klug GA. Factors influencing the development and maintenance of aerobic fit-
ness: lessons applicable to the fibrositis syndrome. J Rheumatol Suppl. 1989;19:
30-39.
55. Busch A, Schachter CL, Peloso PM, Bombardier C. Exercise for treating
fibromyalgia syndrome. Cochrane Database Syst Rev. 2002;3:CD003786.
56. Rooks DS, Silverman CB, Kantrowitz FG. The effects of progressive strength
training and aerobic exercise on muscle strength and cardiovascular fitness in
women with fibromyalgia: a pilot study. Arthritis Rheum. 2002;47:22-28.
57. Gowans SE. Effect of a randomized, controlled trial of exercise on mood and
physical function in individuals with fibromyalgia. Arthritis Rheum. 2001;45:
519-529.
58. Jones KD. A randomized controlled trial of muscle strengthening versus flexi-
bility training in fibromyalgia. J Rheumatol. 2002;29:1041-1048.
59. Sim J, Adams N. Systematic review of randomized controlled trials of non-
pharmacologic interventions for fibromyalgia. Clin J Pain. 2002;18:324-336.
60. Moldofsky H. Sleep, neuroimmune, and neuroendocrine functions in
fibromyalgia and chronic fatigue syndrome. Adv Neuroimmunol. 1995;5:39-56.
61. Carrette J, Bell MJ, Reynolds WJ, et al. Comparison of amitriptyline,
cyclobenzaprine, and placebo in the treatment of fibromyalgia: a randomized,
placebo-controlled, double-blind, clinical trial. Arthritis Rheum. 1994;37:32-40.
62. Ruddy S, Harris ED Jr, Sledge CB, eds. Kelley’s Textbook of Rheumatology.
6th ed. Philadelphia, Pa: WB Saunders Co; 2001.
63. Goldenberg DL, Felson DT, Dinerman H. A randomized, controlled trial of
amitriptyline and naproxen in the treatment of patients with fibromyalgia. Arthritis
Rheum. 1986;29:1371-1377.
64. Russell IJ. Treatment of primary fibrositis/fibromyalgia syndrome with ibupro-
fen and alprazolam: a double-blind placebo-controlled study. Arthritis Rheum.
1991;34:552-560.

65. Arnold LM, Hess EV, Hudson JI, Welge JA, Berno SE, Keck PE Jr. A random-
ized, placebo-controlled, double-blind, flexible-dose study of fluoxetine in the
treatment of women with fibromyalgia. Am J Med. 2002;112:191-197.
66. Goldenberg D, Mayskiy M, Mossey C, Ruthazer R, Schmid C. A randomized,
double-blind crossover trial of fluoxetine and amitriptyline in the treatment of
fibromyalgia. Arthritis Rheum. 1996;39:1852-1859.
67. Rice JR. Pain in the rheumatic diseases: practical aspects of diagnosis and
treatment. Rheum Dis Clin North Am. 1999;25:15-30.
68. Moldofsky H. The effect of zolpidem in patients with fibromyalgia: a dose-
ranging, double-blind, placebo-controlled, modified crossover study. J Rheumatol.
1996;23:529-533.
69. Bennett RM. A comparison of cyclobenzaprine and placebo in the manage-
ment of fibrositis: a double-blind controlled study. Arthritis Rheum. 1988;31:
1535-1542.
70. Goldenberg DL. Fibromyalgia, chronic fatigue syndrome, and myofascial pain
syndrome. Curr Opin Rheumatol. 1994;6:223-233.
71. Karjalainen K, Malmivaara A, van Tulder M, et al. Multidisciplinary rehabili-
tation for fibromyalgia and musculoskeletal pain in working age adults. Cochrane
Database Syst Rev. 2000;2:CD001984.
72. Granges G, Zilko P, Littlejohn GO. Fibromyalgia syndrome: assessment of
the severity of the condition 2 years after diagnosis. J Rheumatol. 1994;21:523-529.
73. Solomon DH, Liang MH. Fibromyalgia: scourge of humankind or bane of a
rheumatologist’s existence? Arthritis Rheum. 1997;40:1553-1555.
74. Fitzcharles MA, Costa DD, Poyhia R. A study of standard care in fibromyalgia
syndrome: a favorable outcome. J Rheumatol. 2003;30:154-159.
75. Wolfe F, Anderson J, Harkness D, et al. Health status and disease severity in
fibromyalgia: results of a six-center longitudinal study. Arthritis Rheum. 1997;
40:1571-1579.
76. Waylonis GW, Ronan PG, Gordon C. A profile of fibromyalgia in occupation-
al environments. Am J Phys Med Rehabil. 1994;73:112-115.
77. Cathey MA, Wolfe F, Kleinheksel SM, et al. Functional ability and work status
in patients with fibromyalgia. Arthritis Care Res. 1988;1:85-98.
78. Tait RC, Margolis RB, Krause SJ, Liebowitz E. Compensation status and symp-
toms reported by patients with chronic pain. Arch Phys Med Rehabil.
1988;69:1027-1029.
79. White KP, Speechley M, Harth M, Ostbye T. Comparing self-reported func-
tion and work disability in 100 community cases of fibromyalgia syndrome versus
controls in London, Ontario: the London Fibromyalgia Epidemiology Study.
Arthritis Rheum. 1999;42:76-83.

CLINICAL


