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Central Sensitivity Syndromes: A New Paradigm and Group
Nosology for Fibromyalgia and Overlapping Conditions, and the Related Issue of Disease versus Illness
Muhammad B. Yunus, MD
Objectives: To discuss the current terminologies used for fibromyalgia syndrome (FMS) and
related overlapping conditions, to examine if central sensitivity syndromes (CSS) is the appropriate nosology for these disorders, and to explore the issue of disease versus illness.
Methods: A literature search was performed through PubMed, Web of Science, and ScienceDirect using a number of keywords, eg, functional somatic syndromes, somatoform disorders, medically unexplained symptoms, organic and nonorganic, and diseases and illness. Relevant articles were then reviewed and representative ones cited.
Results: Terminologies currently used for CSS conditions predominantly represent a psychosocial construct and are inappropriate. On the other hand, CSS seems to be the logical nosology based on a biopsychosocial model. Such terms as “medically unexplained symptoms,” “somatization,” “somatization disorder,” and “functional somatic syndromes” in the context of CSS should be abandoned. Given current scientific knowledge, the concept of disease–illness dualism has no rational basis and impedes proper patient–physician communication, resulting in poor pa- tient care. The concept of CSS is likely to promote research, education, and proper patient management.
Conclusion: CSS seems to be a useful paradigm and an appropriate terminology for FMS and related conditions. The disease–illness, as well as organic/non-organic dichotomy, should be rejected.
© 2008 Elsevier Inc. All rights reserved. Semin Arthritis Rheum 37:339-352
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t is now known that fibromyalgia syndrome (FMS) overlaps, and is associated with, several other similar syndromes that  include chronic fatigue syndrome (CFS), irritable bowel syndrome (IBS), and tension type headaches (TTH) among others (Fig. 1). Collectively, I have called them central sensitivity syndromes (CSS) (1-3). Several names have been used in the literature for these conditions as a group. In this article, I discuss these terminologies and argue that CSS is a preferred
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nosology. I shall also discuss the related issueof diseases versus illness.
METHODS

Literature search was performed through  PubMed, Web of Science, and ScienceDirect using a number of keywords  that   included   “functional  syndromes,” “functional somatic  syndromes,” “medically unex- plained symptoms,” “somatoform disorders,” “somati- zation disorder,” “somatization,” “psychosomatic syn- dromes,”
“psychosomatic
pain,”
“organic
and nonorganic,” and “disease and illness.” Articles were also obtained by clicking Related Articles on a perti- nent citation shown in PubMed, and by the bibliogra- phy provided by the author(s). Relevant articles were
339

Abbreviations
CFS
Chronic  fatigue  syndrome

CNS 
Central  nervous  system

CRPS
Complex  regional  pain  syndrome

CS
Central  sensitization

CSS
Central  sensitivity syndrome

DSM
Diagnostic  and  statistical  manual  of mental disorders

FMS
Fibromyalgia  syndrome

HPA
Hypothalamic-pituitary-adrenal

IBS
Irritable bowel  syndrome

IC
Interstitial  cystitis

MPS
Myofascial pain  syndrome

MUS
Medically unexplained   symptoms

NEI
Neuroendocrine-immune NFR
Nociceptive  flexion reflex NGF
Nerve  growth  factor NMDA
N-methyl-D-aspartate

PMS
Premenstrual   syndrome

RA
Rheumatoid   arthritis

RSTPS
Regional  soft-tissue  pain  syndrome

SP
Substance  P TP(s)
Tender  point(s)

TMD
Temporomandibular    disorders

TTH
Tension-type   headaches

VVS
Vulvar vestibulitis  syndrome

WSP
Widespread   pain

reviewed and selected representative ones cited. Fi- nally, the author’s own views were incorporated.
RESULTS
Nosology   Used  in the
Literature   for  CSS Conditions
Nosology is not simply about names, but names that should meaningfully and ideally depict the essence of a disease or  a disorder, although such “meaning” may change over time. A misleadingname may result in mis- leading concepts and treatment that may be harmful. Not too long ago, some patients labeled as “fibrositis” were treated with corticosteroids (4), since it was considered an inflammatory disease.

Several terms have been used for CSS conditions, in- cluding “functional” (5), “functional somatic syndromes” (6,7), “fashionable diagnoses” (8), “nondisease” (8), “so- matization disorders” (8), “polysymptomatic somatizers” (9), “somatization spectrum conditions” (10), “psychoso- matic syndromes” (11,12), “medically unexplained symp- toms” (13-15), and  “idiopathic pain disorders” (16), among several others. However, these terms are irrelevant to the CSS concept that is based on mutual associations among the members with overlapping clinical features and are bound by a common pathophysiological glue of central sensitization (CS). A number of authors wrongly state that the CSS symptoms are not medically explicable and are psychiatric, psychological, or psychosocial in na- ture (6-14,17-20), with which I disagree.


Manu states that there is “absence of proven patho- physiological mechanisms” (6). Barsky and Borus’ de- scription of “functional somatic syndromes” disorders as psychosocial constructs (7) was widely criticized for ig- noring the  biophysiological basis of these syndromes (21,22). The term “idiopathic pain disorder” (16) in de- scribing CSS is also inaccurate, since recent research has advanced a fairly good understanding of the CSS disor- ders. They are no more “idiopathic” than some pain dis- orders with structural pathology, eg, complex regional pain syndrome (CRPS). To  tell a patient  with CSS (wrongly) that “we do not know the cause of your pain” would only accelerate her or his anxiety.

Of all the terms, “fashionable diagnoses” (8) is most reckless and disparaging, since it is dismissive of the very existence of the CSS disorders and the true suffering of the patients with these diseases. For this article, I use “disease” and “illness” synonymously, as will be discussed later.

Functional/Functional      Somatic   Syndromes

The term “functional” (as in “functional disorder” and “functional somatic syndromes”) is intriguing, consider- ing that there is dysfunction of the neuroendocrine system as well as dysfunction of normal daily activities in these
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Figure   1  Currently  proposed   members   of the  CSS family. The common   binding  glue of pathophysiology   among  them is central  sensitization.
IBS, irritable  bowel  syndrome;   T-T headache,    tension-type headache;   TMD, temporomandibular     disorders;  MPS, myo- fascial pain  syndrome;   PLMS, periodic  limb  movements    in sleep;  MCS, multiple  chemical  syndrome;   FUS, female  ure- thral  syndrome;   IC, interstitial  cystitis;  PTSD, posttraumatic stress syndrome.
Modified   from  Yunus  (120).   Premenstrual    syndrome    and vulvodynia/vulvar   vestibulitis  syndrome   also  belong   to the CSS spectrum   (see text).

disorders. If the word “functional” is supposed to mean a derangement of function, should it not be applied also to all “organic” diseases that result in an impairment of func- tion? “Functional somatic syndromes” have been inap- propriately explained by psychological or psychosocial mechanisms (6,7), and the term “functional” has a nega- tive connotation among patients (10).

Do CSS Disorders   Represent    Somatization?

Despite widespread use of the Diagnostic and Statistical Manual of Mental disorders (DSM), the DSM-IV-TR (Text Revision) criteria for somatizationdisorder (23) are fallacious and confusing (24-29). The current status of somatoform disorders is best characterized by stating that they are in a disorderly state of flux in search of meaning- ful and rational conceptual stability. Nearly 80% of pa- tients with somatoform disorders have overlapping de- pression and  anxiety by DSM-IV criteria (28),  thus raising the issue of the specificity of these disorders. Mar- tin talks of “dubious logic and the inconsistencies that underlie linking of the various diagnoses under the So- matiform Disorder rubric” (26). Mayou and colleagues suggest its abolition for future DSM-V (25). They instead describe them as “medically compatible” functional so- matic syndromes, with greater integration of psychiatric factors on  various axes. However, such terminology would be equally confusing and misleading. What is im- portant, however, is not to include any CSS condition under the label of somatoform disorders.

The term somatization has been defined as represent- ing physical expression of psychologic distress (8). Soma- tization disorder (a subcategory of somatoform disorders) is a psychiatric condition that is often interpreted by some physicians and their patients as being “all in the mind” (10). Historically this condition has been referred to as hysteria or Briquet’s syndrome (23). Patients resent being labeled a somatizer, which implies self-culpability, and it creates patient–physician hostility (24).  Physician re- searchers, who also care for CSS patients, have stated that CSS cannot be regarded a somatization or a somatoform disorder (30,31).

Let us examine if the CSS conditions represent soma- tization disorder. By DSM-IV-TR criteria it essentially consists of multiple symptoms (at  least 8  symptoms among many) that “cannot be fully explained by a known medical condition” (23). Multiple symptoms in a CSS condition are due to its association with multiple other CSS members affecting different systems, most of which can be explained by the CS mechanism (3). Without the recognition of CSS disorders as medical conditions, they are likely to satisfy the criteria for somatization disorder. However, what is and what is not a medical condition needs a fresh appraisal. I argue that CSS are medical con- ditions.

In somatization disorder, “physical examination is re- markable for the absence of objective findings,” and lab-


oratory tests “are remarkable for the absence of findings to support the subjective symptoms” (23). None of these 2 statements are true of CSS diseases. CSS disorders, par- ticularly FMS, have consistently demonstrated a greater number of tender points (TPs) than controls on physical examination (31). It has been stated that TPs are not true physical findings, since they depend on patient response to pressure, and are therefore subjective (8). This is also true, however, of tenderness elicited in a body part in many diseases with structural pathology (the so-called or- ganic diseases), eg, the joint in rheumatoid arthritis (RA) and abdomen in Crohn’s disease. Also, TPs are generally stable and reproducible on follow-up (32), and there is a good interrater reliability in TP examination (33,34). Im- portantly, the underlying hyperalgesia and allodynia rep- resented by TPs can be demonstrated by objective neuro- physiologic tests (35-39).

TPs Represent    CS (1-3)
The nonsubjective test for CS in the human pain labora- tory is an enhanced nociceptive (spinal) flexion reflex (NFR), that is obtained by directly stimulating the sural nerve electrically, and measuring the electromyographic response of the biceps femoris (35). NFR bypasses the peripheral nociceptors as well as the oral response of pain by the subjects. Oral response, however, is used to keep stimulus intensity within the tolerance level of a subject. Thus, it directly excites the nociceptive pathway and is regarded a specific and objective physiologic correlate of pain sensation (35). NFR is mediated by central mecha- nisms at the spinal cord level. An accentuated NFR (or decreased stimulus threshold) is indicative of CS and has been demonstrated in several CSS members, eg, FMS (35), IBS (38), TTH (39), and myofascial pain syndrome (MPS)/regional soft tissue pain syndrome (RSTPS) (36). The issue of response bias (eg, expectancy and hypervigi- lence) to different peripheral stimuli (eg, pressure, heat, and electric) has been raised. However, use of these stim- uli in ascending and random paradigms in FMS has dem- onstrated an absence of such bias (40). With the ascend- ing method, a patient may report increased or decreased pain sensitivity because of anticipation of a painful stim- ulus of the same intensity (as is usually the case in TP examination). Such a response bias is obviated with ran- dom stimuli of varying intensity (40).

The most consistent laboratory finding in CSS is the presence of CS that can be tested in the human pain laboratory. Other objective testing besides NFR includes functional magnetic resonance imaging and  cerebral evoked potential  recorded by  electroencephalography (2,3). CS is mediated by a number of neurotransmitters or neuromodulators that are measurable (3,41). Addition- ally, a number of neuroendocrine tests are abnormal in FMS and CFS (42). Several laboratory findings are also abnormal in IBS (43). The current laboratory tests in CSS are not specific, but this is also true of many diseases with

structural pathology. For example, a positive rheumatoid factor or an antinuclear antibody is not specific for any particular disease.
Among other features, somatization disorder must (em- phasis is mine) include symptom onset before age 30 years, and common associated features include loss (my emphasis) of touch and pain sensation, inconsistency in history, and antisocial behavior (23). Fibromyalgia symp- toms in most patients begin after the age 30 years; 1 study of elderly fibromyalgia patients showed that 45% of the patients had their symptom onset at or after the age of 60 years (44). In follow-up visits, patients with FMS and other CSS conditions give a remarkably consistent his- tory, along with consistent presence of TPs in FMS. CSS patients are not known for their antisocial behavior, and importantly, these patients show global hypersensitivity to touch (causing pain), pressure, and other stimuli, rather than a loss of these sensations (1-3).

Somatization has been defined as an illness behavior in which an individual communicates psychological distress through unexplained physical symptoms (8,45). Given the above definition, the term “somatization” continues to be used improperly as a psychological variable in the context of widespread pain (WSP) (an essential compo- nent of FMS) (46-48). The Somatic Symptom Checklist used to evaluate somatization (46) consists of 7 symp- toms, of which memory loss is associated with CFS and FMS (49); pain in fingers and toes are well known to be present in FMS and CFS as part of generalized pain; men- strual cramps are manifestations of dysmenorrhea (a member of the CSS family); and frequent vomiting is a symptom of functional dyspepsia (50). There is evidence for CS in all 4 of these conditions (2,3). Considering that CS has been clearly demonstrated in WSP (ie, reduced tourniquet tolerance, and decreased threshold to heat, cold pressure, and von Frey stimuli) (51), it is incorrect to state that somatization as a psychological phenomenon  is a risk factor for WSP (46). I suggest that the term “somati- zation” is replaced with “multiple symptom reporting” in the context of CSS. From the above discussion, it is clear that CSS do not represent a somatoform disorder, includ- ing somatization disorder.

Medically  Unexplained    Symptoms   (MUS)

Just why so many authors use the term MUS, that also includes CSS conditions (13-15), is unclear. MUS was probably first used by de Figueiredo in 1980 to describe a case of Briquet syndrome, a psychiatric disease (52). Since then, this term has been used to describe any condition that lacks structural pathology in the tissues (13-15). MUS is an inaccurate term for CSS, with false definition of organicity and pathology and no standardized criteria. Like many, Nettleton describes it as a pure psychosocial construct (13). Binder provides as many as 17 references in support of the statement that many experts regard MUS as “surrogates for psychological disorders” (14).


Such “psychocentric” position may perhaps be partly ex- plained by the fact that a good number of the authors come from a psychological or psychiatric background, understandably with greatest interest in their own special- ties.

The literature is burdened with a large number of arti- cles on MUS or similar tautological appellations, with little or no discussion of their biological aspects (6-14,17-
20). Common to most of these publications is the repet- itive claim of “no evidence for organic pathology” and “no explanation for symptoms.” I think both these assertions are fallacious, as I shall discuss below.

Pathophysiology     and
Explaining   the Symptoms   of CSS

Definition  of Pathology
Much of the problem is the outdated definition of pathol- ogy, born out of the curse of the Cartesian concept of mind– body dualism. The word “pathology” has come to mean structural pathology only. It has been defined as “the medical science, and specialty practice, concerned with all aspects of disease, but with special reference to the essential nature, causes and development of abnormal conditions,  as well as the  structural and  functional changes that result from disease process” (53). Two im- portant aspects of the above definition are “abnormalcon- ditions” and “functional changes,” that are true of the CSS. Since abnormality can be objectively and reproduc- ibly demonstrated in the neuroendocrine-immune (NEI) systems in CSS diseases by current brain imaging tech- niques as well as neurophysiological testing in the human pain laboratory, the definition of pathology should in- clude both structural and NEI changes. These changes in CSS conditions include CS (1-3,35-41,51,54-57) as well as neuroendocrine dysfunction (41,42). NEI pathology can be literally visualized by modern imaging techniques (3,37). With regards to NEI, the role of the immune system in pain physiology and CS (58) will be briefly described in the section below. An interaction between the nervous system, hormones, and immunity has been well described in the literature (59).

It is mysterious why only diseases with structural pa- thology are called “organic,” as if the spinal cord and brain cease to be organs if they show NEI pathology! I think the word “organic” should be replaced with “diseases with structural pathology” (versus diseases with NEI pathol- ogy).

Central Sensitization
Common to the pathophysiological mechanisms of CSS diseases is CS as stated above. CS is clinically and phys- iologically characterized by hyperalgesia (excessive sen- sitivity to a normally painful stimulus, eg, pressure), allodynia (painful sensation to a normally nonpainful stimulus, eg, touch and massage), expansion of the recep-

tive field (pain beyond the area of peripheral nerve sup- ply), prolonged electrophysiological discharge, and an af- ter-stimulus unpleasant quality of the pain (eg, burning, throbbing, tingling or numbness) (3,54,55). CS is medi- ated by the central nervous system (CNS).

The physiology of CS (3,54,55) involves activation of the nociceptors of the A-delta and C fibers at the periph- eral tissues by bradykinin, serotonin, prostaglandins, and substance P (SP) among others, following inflammation that may be causedby even minor trauma (3). C fibers are involved in chronic pain. The nociceptive impulses car- ried through these fibers travel to the wide dynamic
range neurons in the spinal cord. These second-order neurons contain both nociceptive and nonnociceptive fibers, so that intense activation of the nociceptive fi- bers may also activate the surrounding nonnociceptive fibers. The activated C fibers express, at their nerve termi- nals, several neurotransmitters or neuromodulators eg, SP, nerve growth factor (NGF), calcitonin gene-related peptide, vasoactive intestinal peptide, glutamate, aspar- tate, and brain-derived neurotrophic factor. These chem- icals cause a barrage of impulses at the synapse that now hyperexcite the postsynaptic receptors, eg, neurokinin 1, N-methyl-D-aspartate (NMDA),  metabotropic  gluta- mate, and protein kinase gamma. Activation of these re- ceptors results in a remarkable physiologic change in the postsynaptic nerve cells, including membrane changes, intracellular influx of calcium, protein kinase activation, and expression of c-fos. These changes cause an escalation of hyperexcitability of the second-order neurons, giving rise to hypersensitivity to various peripheral stimuli along with other characteristics of CS as stated before.

Parallel to CS, temporal summation takes place in the second-order neurons. It is characterized by a progressive increase in electrical discharges (and corresponding in- crease in pain) in response to each repetitive stimulation (more often than every 3 seconds) of peripheral C fibers. Summation has the typical elements of CS. NMDA re- ceptors mediate summation, and it can be inhibited by NMDA receptor antagonists, eg, ketamine and dextro- methorphan (3,54). NMDA receptors are believed to play an essential role in human chronic pain and are in fact vital for nervous system functioning, so that they are widely present in both the peripheral and the CNS tissues.
Increasingly, immunological mechanisms in  pain physiology are being recognized. Activation of immune- like glial cells in the CNS may release pro-inflammatory cytokines and enhance neuronal excitability, causing CS and pain (58).

It is important to remember that pain has an important psychological component, ie, the affective (unpleasant emotional feelings) dimension, as well as attentional and cognitive aspects, that  is based on  CNS  mechanisms (3,37,60). Emotion and selective attention enhances pain perception. This form of CS is mediated by the forebrain


with involvement of the descending pathways having a facilitatory effect on dorsal horn neurons (60).

CS is normally dampened by an inhibitory mechanism that involves descending as well spinal cord neurons. The neurotransmitters involved in such inhibition of pain in- clude serotonin, norepinephrine, enkephalins, gamma- amino-butyric acid, and dopamine (3,41,54). It follows that CS may result from excess neurochemicals that trans- mit pain (eg, substance P and NGF) or from a decrease in neurotransmitters that inhibit pain, such as serotonin, norepinephrine, and dopamine.

Multiple   Interacting Factors  in CSS

CS may not be the only pathophysiological mechanism for CSS diseases. Other factors, which may or may not be related to CS, include genetics, sympathetic overactivity, endocrine dysfunctions (eg, relative hypofunction of the adrenal cortex and decreased growth hormone), viral in- fection, peripheral nociception generators (eg, arthritis), poor sleep, environmental stimuli (weather, noise, chem- icals, adverse childhood experience), and psychosocial distress (3,47,48). CSS should perhaps be regarded not just as multifactorial but also as “factors multiplied,” im- plying that the several factors in combination may am- plify and sustain CS and/or cause symptoms through their interactive and synergistic actions. As examples, CS, in combination with genetic predisposition, predicts fu- ture  temporomandibular  disorders (TMD)   among asymptomatic subjects (61); dysfunction of the hypo- thalamic-pituitary-adrenal (HPA) axis in conjunction with psychological distress predicts future WSP (62); trauma from a motor vehicle collision in association with  preexisting psychological factors causes FMS (63). Genetic factors have been documented in almost all CSS conditions (3).
The  Concept of CSS

The Yunus criteria for CSS are based on (a) mutual asso- ciations (1-3,64) and (b) the presence of CS among the CSS members (1-3). Additionally, a CSS disorder should be based on NEI pathology; a concurrent disease with structural pathology is not an exclusion. Based on these criteria, studies have shown that premenstrual syndrome (PMS)  and  vulvodynia/vulvar vestibulitis syndrome (VVS) are also members of CSS, in addition to those shown in Figure 1. PMS is associated with FMS (65) and shows CS (66). VVS demonstrates association with FMS (67) as well as CS (68,69). CS has been demonstrated in various conditions by using different modalities of stim- uli, eg, pressure (including pressure by balloon distension in the rectum of IBS patients), heat, cold, electric, isch- emic, and laboratory-generated noise in a large number of studies (2,3). Just as a few examples, FMS patients showed hypersensitivity to pressure, cold, and electric stimuli (3,35,51,70); IBS patients to rectal pressure (71,72), rec- tal heat (71,72), and electric stimuli (38); TMD patients

showed hypersensitivity to thermal and ischemic stimuli (73); TTH patients to heat and pressure (74) as well as electric (39) stimuli; migraine patients to mechanical and heat stimuli (75); and MPS/RSTPS patients showed hy- persensitivity to pressure (76) and electricity (36).

The concept of CSS embraces both biology and psy- chology. CS may be modulated by psychological distress, although data are limited at this time (3). Anxiety predicts CS in healthy individuals (77). Catastrophizing in FMS is associated with decreased pain threshold and tolerance (78). Moreover, pain catastrophizing is associated with increased activity in certain brain areas (79). Psychologi- cal factors in CSS will be discussed at the end of the next section.

Explaining   the CSS Symptoms

Despite claims to the contrary (6-8,13,14,17-20), many symptoms of the CSS can be medically explained on the basis of current biological mechanisms that are likely to act, in a subgroup of patients, in concert with psychoso- cial factors. Such an interaction between biology and psy- chology is also true of all chronic diseases, irrespective of NEI or structural pathology. The most striking example in diseases with structural pathology is the consistent re- lationship between depression and coronary artery disease (80,81). The postulated mechanisms of this link are ab- normal blood coagulation, inflammation, and autonomic nervous system dysfunction (81), as well as a common genetic predisposition (81).

CSS can be explained by NEI pathology, although fur- ther studies are needed. Similar to many diseases with structural pathology, such explanation is incomplete at this time. Pain, either as a spontaneous symptom or re- sulting from a stimulus, is generally explicable by CS. Pain symptoms correlate with CS in FMS (82-84), IBS (85), chronic low back pain (86), and MPS/RSTPS following whiplash injury (87).

Some studies failed to find a correlation between CSS symptoms and CS (38,51,65,88). The issue of correla- tions between CSS symptoms and CS is not straightfor- ward, given that  both chronic pain and CS are very complex phenomena. CS depends on a large number of factors, including genetics, measurement of pain percep- tion versus threshold or tolerance, subgroups, intersubject variability of symptoms, types of tissues stimulated, psy- chosocial factors, and the types of stimuli used, eg, digital pressure, dolorimetry, heat, ischemia, or electricity (3). A better correlation may be found if all the above factors are addressed. Moreover, the nature of pain in the laboratory is transient as contrasted with chronicity of pain in CSS. Future research may show a cause– effect relationship be- tween CS and several symptoms.

In general, it seems that CS, despite its enormous com- plexity, may explainseveral symptoms of the CSS, includ- ing pain and poor sleep (discussed below), as well as hy- persensitivity to  environmental stimuli, eg, sound, as


tested by laboratory-generated noise in FMS (89) and IBS (90). Numbness, a symptom in FMS (31,44), may be explained by CS, since it is a manifestation of central pain (2,3,54). As part of CS, expansion of the receptive field may account for widespread pain, and prolonged postsyn- aptic dischargewith lingering pain may explain chronic- ity.

Enhanced neurotransmission and decreased pain inhi- bition in CS (both resulting in amplified pain) are medi- ated by several neurotransmitters or neuromodulators that may explain clinical pain. Neurotransmission medi- ated by SP, calcitonin gene-related peptide, vasoactive intestinal peptide, and NGF are increased in CSS condi- tions (91-95). On the other hand, serotonin, norepineph- rine, enkephalines, and dopamines are mediators of pain inhibition (3,54), and their decreased levels in CSS (96-
102) would enhance pain. This is further evidenced by the efficacy of serotonergic/norepinephric (103-106) and do- paminergic (107) drugs in CSS conditions. It is clear that the central analgesic effects of serotonergic and norepi- nephric drugs in CSS conditions are different from their antidepressant effects (103,104), and they likely work by modulating pain processing in the spinal cord (104).

Since sleep difficulties may result from serotonin defi- ciency, as shown in CSS (96-98), it is not surprising that serotonergic drugs would help restorative sleep (103). De- privation of sleep may cause enhanced nociception, as has been objectively demonstrated in the human sleep labo- ratory (108). This would suggest a causal relationship between sleep and CS. Sleep is correlated with CS assessed by algometry (109) and by TP examination (82,83). Sus- tained nocturnal sympathetic overactivity may also con- tribute to nonrestorative sleep in FMS (110), and such hyperactivity, as manifested in CRPS, demonstrates CS (111).

Fatigue in FMS cannot be satisfactorily explained by CS at this time. However, fatigue is correlated with CS (47,82,83). Fatigue is also related to poor sleep and psy- chological distress (31,112). Deficiency of serotonin, nor- epinephrine, and dopamine may partly explain fatigue, given that fatigue is significantly ameliorated by seroto- nergic/norepinephric (103,104) as well as dopaminergic (107) drugs.

Explanation of fatigue in CFS has been less convincing so far. A variety of abnormal neuroendocrine (56,113), immunological, and brain functions (112) have been demonstrated in CFS, but their causal relationship with fatigue remains to be determined. However, patients with CFS have demonstrated CS to electric stimuli irrespective of having musculoskeletal pain (114). Various aspects of NEI pathology, including CS, need further studies.

Psychological
factors
are
associated
with
CS (47,79,82,83). Apart from an association of catastrophiz- ing with low pain threshold and tolerance to pressure and heat stimuli in FMS (78), studies by functional magnetic resonance imaging in FMS have shown that pain cata- strophization, independent of depression, is significantly
associated with pressure pain-induced activation (“sensi- tization”) of several areas of the brain (eg, claustrum, me- dial frontal cortex, dorsal anterior cingulated cortex, and dorsolateral prefrontal cortex) that are related to emo- tional, anticipation, and attentional aspects of pain (79).

At this time the relationship between CS and the cog- nitive difficulties in CFS and FMS is not clear. Animal studies suggest that impairment of memory may be partly due to complex synaptic plasticity in the hippocampus that may result from stress (115).

Does CS cause CSS symptoms or does the chronicity of symptoms cause CS? The answer, actually, may be both. Several studies have demonstrated that  CS antedates symptoms. CS measured by thermal and ischemic stimuli among asymptomatic individuals at baseline, in combina- tion with 3 major haplotypes of the catechol-o-methyl- transferase gene, predicts future TMD (116). An equally interesting observation is that dysfunction of the HPA axis antedates new onset of CWP even after controlling for depression and other psychological distress (62,117), although a relationship between the HPA axis and CS is not clearly understood. Moreover, in FMS, the presence of CS precedes symptoms, since there is an increasing gradient of TP numbers between asymptomatic normal subjects, regional pain, and WSP (76). Additionally, the asymptomatic first-degree relatives of FMS patients have multiple TPs, many of who are likely to develop FMS at a later time, given a high prevalence of FMS among these relatives (118).

A probable causal relationship between CS and symp- toms of FMS is further suggested by the efficacy of several medications that decrease both symptoms (pain, poor sleep, fatigue) and CS (eg, number of TPs) in random controlled trials, as stated earlier. The known mechanisms of action of these drugs that inhibit descending pathways are compatible with their attenuation of CS (104). Taken together, it seems that an aberrant NEI function is the cause, rather than the effect, of the chronicity of CSS diseases. However, given an association between symp- tom duration and CS (76), it is possible that the chronic- ity of CSS may accentuate CS.

Psychosocial factors (eg,  anxiety, stress, depres- sion, and  poor coping skills) are common in  CSS (47,48,82,83,112,113,117,119,120), and their role in contributing to pain, fatigue, and poor sleep is well rec- ognized (46,48,111,117,120,122). However, psychoso- cial risk factors may operate through an interacting bio- logical mechanism (67,117).

Thus, based on the foregoing discussions, CSS should be regarded as medical conditions based on a biopsycho- social model, as is true of other chronic diseases based on structural pathology.

History  of CSS

It is now well accepted that the members of the CSS

family are interrelated. However, they were considered
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Figure   2  The  first  proposed    concept   of  overlapping    syn- dromes  shown  in a Venn diagram  in 1984.
THS, tension-type   headache;   IBS, irritable  bowel  syndrome; PDS, primary  dysmenorrhea    syndrome;   PFS, primary  fibro- myalgia  syndrome.
Reproduced   with permission  from Yunus (123).

heterogeneous, even in recent publications (6), under a nebulous and nonspecific umbrella of psychological or psychosomatic conditions. Although the associations be- tween the CSS are now accepted, the concept of their overlapping nature with mutual associations was not sug- gested until 1984 when Yunus first described the clinical overlap between FMS, IBS, TTH,  and primary dys- menorrhea and clearly depicted their interrelationships in a Venn diagram (123) (Fig. 2). This concept was received with skepticism at that time. “What is the connection between the skeletal muscles of fibromyal- gia and the smooth muscles of the bowel?” was a fre- quently asked question by medical residents as well as practicing physicians.
The first clue came in 1981 when fibromyalgia was shown to be associated with IBS, TTH,  and migraine when compared with normal controls (121). The associ- ations held even when an additional control group with chronic pain having structural pathology, eg, RA, was used (122). The hypothesized common binder of the FMS-associated conditions was thought  to be muscle spasm, muscle being present in these 4 conditions (123). At that time, the idea of muscle spasm was popularized by the Mayo Clinics (124), and little was known about CS in clinical medicine. However, such muscle spasm could not be  documented electrophysiologically  at  a  later time (125).

Since 1984, only a few other terminologies have been suggested that incorporated the 2 elements of the CSS concept, ie, mutual associations and a hypothesized com- mon physiologic binder. These are “stress-related syn- dromes” (126), “affective spectrum disorder”(127), “dys- functional spectrum syndromes” (120), and CSS (1-3). Although psychosocial stress plays an important role in CSS (47,48,119,120), associated with elevated corticotro- phin-releasing hormone  (128),  stress-related syndromes seems too general and vague, since stress may contribute to symptoms of many diseases with structural pathology as well. Affective spectrum disorder is generally inter-

Table 1  History of Central  Sensitivity Syndromes  (CSS)

Year
Description 
Reference

1981 
First data-based   demonstration    of associations  among  FMS and  TTH, migraine,  and  IBS
121
1984 
First conceptual   depiction  (by a Venn diagram)  of an interrelationship   among  several CSS members   with similar and  overlapping   features;  muscle  spasm  is theorized  to be the  common   pathophysiologic    link


123
	1985
	Use of the  terminology   “stress-related   syndromes”
	126

	1989
	“Affective” mechanism   is suggested   for FMS and  overlapping   syndromes,   including
	127


several medical  (“functional”)   as well as psychiatric  condition  described   as “affective spectrum   disorder”

1994 
The collective  term  “dysfunctional   spectrum   syndrome”   is suggested   implying  the dysfunction   of the  neurohormonal    system  as the  common   binding  mechanism among  the  CSS members

2000 
The nosology  “central  sensitivity syndromes”   is coined  based  on the  evidence  that FMS and  overlapping   members   of the  CSS family demonstrate    CS to multiple stimuli. CS is proposed   to be the  common   pathophysiological    binder  of the  CSS diseases
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1
preted as depression being the common link among the
CSS disorders. This term is not appropriate, given the fact that a minority subgroup of patients with CSS is de- pressed, and, as will be discussed later, depression is bio- logically different from many CSS diseases. Depression alone does not explain CSS, and it is present in diseases with structural pathology as well. The term dysfunctional spectrum syndromes was suggested because of the under- lying common link of dysfunction of the neuroendocrine systems, but this, too, is nonspecific.
The nosology “central sensitivity syndromes (CSS)” was first coined by Yunus in 2000 based on the observa- tion that the common pathophysiological link among its members is CS that was shown to be present among sev- eral CSS members in a number of studies (1). In an earlier article, Bennett had reviewed the evidence of CS in FMS (55). Since then the evidence for CS among the CSS diseases has been mounting (2,3). The history of CSS is shown in Table 1.

Disease  versus  Illness

Related to the topic of nosology is the issue of currently defined disease (based on structural pathology) versus ill- ness (absence of such pathology). Thus, CSS conditions are presently viewed as illnesses. Estersondefined illness as “an experience . . . It cannot be investigated by methods of bio-medicine because its study ultimately depends di- rectly on phenomenological analysis of experienced suf- fering through  individual self-reports and  behavior” (129). Disease, on  the  other hand,  “is demonstrable pathophysiology or pathochemistry, and is demonstrable by pathologic findings” (129). Since mental disorders as defined by American Psychiatric Association (130) are also referred to as mental illness (131), psychiatricdisor- ders, eg, depression and anxiety, will be included in the illness category for discussion.

With currently available methodology, eg, experiments in the human pain laboratory and sophisticated brain im-


aging procedures, the pathophysiology and pathochemis-

try of the CSS disorders can now be objectively demon- strated, as I have already discussed. These conditions, therefore, would qualify as diseases. The symptoms of CSS are not just phenomenological or purely subjective experiences.

The word “disease” is derived from ‘dis-ease’ and sim- ply means a lack or opposite of ease and has been defined as “an interruption, cessation, or disorder of bodily func- tions, systems, or organs” (132). CSS patients with dys- function of the NEI systemwould fit into this definition, and they suffer as much as those with a structural pathol- ogy.

The boundary between currently defined disease and illness is nebulous and highly porous, and the dualism challenges logic. In fact, DSM-IV-TR states that “a com- pelling literature documents that there is much “physical” in “mental disorders” and much “mental” in “physical” disorders” (130). Virtually every chronic disease with structural pathology has a psychological or psychiatric el- ement, and many with a currently defined illness also suffer from a disease with structural pathology. FMS, for example, is common among older patients with osteoar- thritis, and both conditions may contribute to joint pain.

There is a much increased and significant prevalence of FMS in several connective tissue diseases (3), eg, RA (133) and systemic lupus erythematosus (134). Thus, the same patient may have diseases with both structural and NEI pathology. The presence of a psychological or psychiatric condition (“illness”), eg, anxiety, depres- sion, stress, and other psychosocial factors, is common in coronary artery disease (80,81), diabetes mellitus, arthritis, and chronic pulmonary disease (135,136), RA (136), psoriatic arthritis (136), and systemic lupus erythematosus (137). In fact diseases having structural pathology with associated psychiatric conditions have in- creased morbidity  (133,134,136,137),  and  mortality (80). Giving the example of both diabetes mellitus and

schizophrenia, Engel, in his originally proposed biopsy- chosocial model, states that “. . . inclusion of somatic and psychosocial factors is indispensable for both” (emphasis is mine) (138).

So, the question is: why should one separate out cur- rently defined disease and illness when the same patients may have both, both are based on biopsychosocial mech- anisms, and their coexistence can influence morbidity and mortality? Biology and  psychology are  intertwined. Symptoms contributed by psychological factors may be mediated or modulated by neuroendocrine factors, such as hypofunction of the HPA axis (67,117), as stated ear- lier. Stress is also mediated biologically, eg, corticotro- phin-releasing hormone, locus ceruleus-norepinephrine, HPA axis, and the autonomic nervous systems (128,139). I think the distinction between diseases and illness is ar- tificial and a sophistry.

It is important to recognize that both biology and psy- chology, including an individual’s vulnerability to envi- ronmental stress, is determined by genes (2,3,116,140) and that behavioral modulation involving the threat of tissue damage utilizes the same forebrain, brainstem, and dorsal horn mechanisms as actual tissue damage (65,141). So, it is all biology anyway.

It is a mistake to treat every patient the same way. Subgroups, especially in chronic diseases, is a vital con- cept. All patients with a particular diagnosis are not alike. Subgroups in FMS have been recognized with variation in psychological distress (142,143), pain severity (144), and treatment outcome (143). Our subgroup analysis of FMS patients by factor analysis (145),  similar to  that  by Giesecke et al (142), showed that only one-third of the patients have significant psychological distress. It is well documented that psychological factors are not essential for the expression of FMS symptoms (120,146,147). Other  CSS diseases also show psychosocial difficulties only in a subgroup of patients (148).

Psychiatric disorders have overlapping NEI pathology with CSS, but they are not the same diseases. Depression is associated with CSS conditions, but most studies sug- gest that it is biologically different from FMS in several ways (3,31), eg, results of dexamethasone suppression test (149,150), function of the HPA axis (42,151), sleep elec- troencephalogram studies (108,152), and information processing (153). CS is mostly absent in depression de- spite associated pain symptoms, as discussed elsewhere (3). The relationship between CSS and psychiatric dis- eases needs further studies.

DISCUSSION

Is CSS the Appropriate    Term?

As stated above, different terms used for the CSS condi- tions (5-16) are psychocentric and inappropriate. Unfor- tunately a good part of the psychology literature on these conditions is replete with eloquent writing of confusion that provides little new insight. However, Barsky deserves

credit for conceptualizing amplification of bodily sensa- tions based on clinical observation alone 29 years ago (154). Such amplification can now be objectively demon- strated in the human experimental pain laboratory by documentation of CS at a biophysiological level (1-3,35-
41,51,54-57,70-76,78,79,84-90,109) in the CSS. Focus- ing on psychology alone and ignoring the well-docu- mented biological contributions is misleading and a great mistake. If CSS were based on a pure psychosocial con- struct, decades of psychotherapy and similar approaches would have cured them. In fact, the long Holy Grail quest by psychocentric patient caregivers for a psychosocial so- lution for the suffering of patients with CSS has been a failure (9).

In the nosology of “central sensitivity syndromes,” I prefer the term “sensitivity” rather than “sensitization.” The latter term, at the first thought, connotes a neuro- pathophysiological phenomenon, although it is really a biopsychological construct as stated earlier. Sensitization also implies that it is an active process that results from various stimuli, eg, trauma. On the other hand, the term sensitivity is a clinical manifestation of sensitization, ex- emplified by sensitivity or amplification response to vari- ous  nociceptive, nonnociceptive, and  environmental stimuli (3). It is possible that some patients are genetically hypersensitive (3,155,156) and do not require further physical stimulation, eg, inflammation, to develop CS. In summary, sensitization is a process, and sensitivity is the result, ie, clinical manifestations, of that process.

Analogous to the term “fibromyalgia” that succinctly states the clinical characterization of the syndrome, “sen- sitivity” is a clinical description, but it also indirectly im- plies the underlying pathophysiology of CS. In coining a term, 1 is on a more solid ground in describing the clinical pithy of a disease that is generally unchanging, rather than the pathological process that may end in quicksand be- cause of new research findings yearslater. As an example, the term “fibrositis,” coined by Gowers in 1904 (157), was readily accepted by the medical community when Stockman described “inflammation” in “fibrositis” in the same year in an open study (158). It took another 8 de- cades to convincingly demonstrate in a controlled and blinded study that there was no inflammation in FMS (159).

Another important aspect of the CSS is that these con- ditions are frequently associated with diseases with struc- tural pathology. Such an association may be related to CS in part. Chronic inflammation (eg, arthritis as a source of nociception) as well as NEI pathology in these diseases may lead to CS. This is of significance in clinical practice, since many “organic” focused physicians are unaware of these associations and fail to treat a coexistent CSS con- dition that requires a different management approach. For example, the inflammation of RA may be under con- trol, but a patient having both RA and FMS continues to have much joint and muscle pain due to the FMS com- ponent. The physician, unaware of the presence of FMS,

continues to treat this patient as having active RA with unwanted toxic drugs, such as corticosteroids, methotrex- ate, or biologics.
So, what is in a name? The answer is: a lot! Quoting McWhinney and coworkers (24), “. . . language both ex- presses and influences how we think and act.” I agree. Is it advantageous to use the term “central sensitivity syn- dromes (CSS)?” I would say “yes” for the following rea- sons:

1.  CSS is a clinical term, but it also alludes to the under- lying biopsychopathology.

2.  It is a useful paradigm that encompasses the overlap- ping nature of its members with a common mechanis- tic link, rather than viewing them as discrete condi- tions.

3.  It replaces such inaccurate, misleading, and even del- eterious terms as “somatization disorder,” “functional somatic syndromes,” and  “medically unexplained symptoms” that may lead to unsatisfactory patient care, since these terminologies are inaccurately de- scribed by many authors as psychosocial constructs (6-14,17-20), that is resented by patients (10,24).

4.  This term, CSS, that incorporates both biological and psychosocial components, will foster research in ap- propriate areas and improve physician–patient com- munication for optimal care.

5.  The significance of the terminology CSS is substantial and discussed below.

Significance   of CSS

The significance of the CSS has been elaborated elsewhere (1-3). CSS diseases have implications for proper physician education and patient management. The first place to start such education is the medical school where appro- priate and adequate teaching of CSS diseases must form a part of the curriculum both nationally and internation- ally, acknowledging that the CSS as a group are the most common conditions that a future physician will be asked to treat. Since the underlying pathophysiology of the CSS is similar (but not the same) (3), disease mechanisms and treatment elucidated in 1 CSS member may apply to the others. The CSS paradigm will direct attention to fruitful areas of research, ie, both biology and psychology. CSS conditions, eg, fibromyalgia, may coexist with other dis- eases with structural pathology (eg, RA, osteoarthritis, and systemic lupus erythematosus). Recognition of these associations is vital for appropriate management of a pa- tient as a whole. Since CS can be objectively and repro- ducibly demonstrated in a CSS disease, the effect of a drug on CS can be tested in a laboratory or by brain imaging techniques (3,37).

Disease  and Illness: Implication   for  Patient Care

Perhaps the single most destructive force in the practice of medicine today is the drumbeat dichotomization between


disease and illness (160,161). Unfortunately, this falla- cious dogma has gone mostly unchallenged. In the face of this unfortunate Cartesian curse, I join only a few who hold the view that it does not matter whether 1 has an illness or a disease in terms of patient care (5,162). The schism between “functional” versus “organic” or disease versus illness (vis-à-vis structural pathology versus NEI pathology) has resulted in a 2-class classification of pa- tients: those with a structural pathology are the “real” patients who deserve real care, and those without (such as CSS patients) are second-class patients (analogous to sec- ond-class citizens) not worthy of serious physician atten- tion.

There is little doubt that disease–illness dualism creates a negative attitude of many health care providers toward patients labeled as having an illness (or a diagnosis that implies illness). Such an attitude results in blaming the patients for their own suffering (8,13,18-20,24) and cre- ates tension and hostility between a physician and his or her patients (24,163). At the same time psychosocial fac- tors are often ignored in those having a currently defined disease (ie, those with structural pathology). With refer- ence to somatoform disorders, Kroenke makes the appro- priate observation that “the term itself has acquired a neg- ative connotation, with the implication that the physical symptoms are ‘all in the head’”(10). Similarly, the nosol- ogy “functional” (as in “functional somatic syndromes”) is viewed by patients as derisive (10).

The deleterious physician attitude is first implanted among the medical students and then reinforced during residency training by attending physicians. I have ad- dressed this vital issue in detail previously (163). The CSS paradigm embraces the important concept of person-cen- tered patient care (164) that takes into account the vary- ing degrees of both biology and psychosocial factors in a given patient.

It follows that, in the suggested new paradigm, ill- nesses are diseases as well. It must be emphasized that disease is not a reductionistic concept that embodies only pathology—structural or NEI.  Description of a chronic disease in a textbook of medicine includes the importance of psychosocial and functional elements as well (165-166).

James Bryce, a British historian and politician at the beginning of the last century, said: “Medicine is the only profession that labors incessantly to destroy the reason for its existence” (163). Not much has changed since. The reason for the existence of our profession is service to humanity, as stated in the World Medical Association Oath: “I solemnly pledge to consecrate my life to the service of humanity . . . . I will maintain the utmost re- spect for human life.” This or similar oaths taken by a physician nowhere states that service to humanity and showing respect to human life is limited only to those with structural pathology!

The  suffering caused by both  forms of pathology

(structural and NEI) are considerable and comparable.

Disease paradigms with both forms of pathology need to embrace Engel’s visionary concept of a biopsychosocial model (138).

Abolition of disease–illness dualism will encourage bet- ter communication between “psychocentric” and “bio- centric” researchers and patient care providers and offers a bridge between them for the greater good of the suffering patients. It is important that health care providers who are involved in managing the CSS patients are equally knowl- edgeable in both the biological and the psychosocial com- ponents of the CSS diseases. Adopting a biopsychosocial approach with equal attention to biology and psychology in an individual patient, irrespective of the type of pathol- ogy, would help physicians to strengthen their commit- ment to the Oath and not abandon it.

REFERENCES
1.  Yunus MB. Central sensitivity syndromes: a unified concept for fibromyalgia and other similar maladies. J Indian Rheum Assoc
2000;8:27-33.

2.  Yunus MB. The concept of central sensitivity syndromes. In: Wallace DJ, Clauw DJ eds. Fibromyalgia and other central syn- dromes. Philadelphia: Lippincott Williams & Wilkins; 2005, p.

29-44.

3.  Yunus MB. Fibromyalgia and overlapping disorders: the unify- ing concept of central sensitivity syndromes. Semin Arthritis Rheum 2007;36:335-56.

4.  Clark S, Tindall E, Bennett RM. A double blind crossover trial of prednisone versus placebo in the treatment of fibrositis. J Rheu- matol 1985;12:980-3.

5.  Lipkin M. Functional or organic? A pointless question Ann In- tern Med 1969;71:1013-7.

6.  Manu P (editor). Functional somatic syndromes: etiology, diag- nosis and treatment. Cambridge: Cambridge Univ. Press; 1998.

7.  Barsky AJ, Borus JF. Functional somatic syndromes. Ann Intern

Med 1999;130:910-21.

8.  Ford CV. Somatization and fashionable diagnoses: illness as a way of life. Scand J Work Environ Health 1997;23(suppl 3):

7-16.

9.  Allen LA, Escobar JI, Lehrer PM, Gara MA, Woolfolk RL. Psy- chosocial treatments for multiple unexplained symptoms: a re- view of the literature. Psychosom Med 2002;64:939-50.

10.  Kroenke K. Physical symptom disorder: a simpler diagnostic category for somatization-spectrum conditions. J Psychosom Res 2006;60:335-9.

11.  Kellner R. Psychosomatic syndromes, somatization and somato- form disorders. Psychother Psychosom 1994;61:4-24.

12.  Rubin JJ. Psychosomatic pain: new insights and management strategies. South Med J 2005;98:1099-110.

13.  Nettleton S. “I just want permission to be ill”: towards a sociol- ogy of medically unexplained symptoms. Soc Sci Med 2006;62:

1167-78.

14.  Binder LM. Medically unexplained symptoms and neuropsy- chological assessment. J  Clin  Exp  Neuropsychol 2004;26:

369-92.

15.  Smythe HA. Temporomandibular joint disorder and other med- ically unexplained symptoms in rheumatoid arthritis, osteoar- thritis, and fibromyalgia. J Rheumatol 2005;32:2288-90.

16.  Diatchenko L, Nackley AG, Slade GD, Fillingim RB, Maixner W. Idiopathic pain disorders—pain pathways of vulnerability. Pain 2006;123:226-30.

17.  Abbey SE, Garfinkel PE. Neurasthania and chronic fatigue syn- drome: the role of culture in the making of a diagnosis. Am J Psychiatry 1991;148:1638-46.


18.  Bohr T. Problems with myofascial pain syndrome and fibromy- algia syndrome. Neurology 1996;45:593-7.

19.  Ehrlich GE. Pain is real; fibromyalgia isn’t. J Rheumatol 2003;

30:1666-7.

20.  Hadler NM. “Fibromyalgia” and the medicalizationof misery.

J Rheumatol 2003;30:1668-70.

21.  Hedrich TE. Functional somatic syndrome. Ann Int Med 2000;

132:327.

22.  Clemenger K. Functional somatic syndrome. Ann Int  Med

2000;132:327-8.

23.  American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. DSM-IV-TR. Somatoform disor- ders, ,Washington DC: American Psychiatric Association; 2000, p. 485-51.

24.  McWhinney IR, Epstein RM, Freeman TR. Rethinking soma- tization. Ann Int Med 1997;26:747-50.

25.  Mayou R, Kirmayer LJ, Simon G, Sharpe M. Somatoform dis- orders: time for a new approach in DSM V. Am J Psychiatry
2005;162:847-55.

26.  Martin RD. The somatoform conundrum: a question of noso- logical values. Gen Hosp Psychiatry 1999;21:177-86.

27.  Sykes R. Somatoform disorders in DSM-IV: mental or physical disorders? J Psychosom Res 2006;60:341-4.

28.  Henningsen P, Jakobsen T, Schiltenwolf M, Weiss MG. Soma- tization revisited: diagnosis and perceived causes of common mental disorders. Nerv Ment Dis 2005;193:85-92.

29.  Heinrich TW. Medically unexplained symptoms and the con- cept of somatization. WMJ 2004;103:83-7.

30.  Winfield JB. Does pain in fibromyalgia reflect somatization?

Arthritis Rheum 2001;44:751-3.

31.  Yunus MB, Inanici F. Fibromyalgia syndrome: clinical features, diagnosis, and biopathophysiololgic mechanisms. In: Rachlin ES, Rachlin IS, editors. Myofascial pain and fibromyalgia: trig- ger point management. Philadelphia: Mosby; 2002, p. 3-31.

32.  Yunus MB, Masi AT, Aldag JC. Short-term effects of ibuprofen in primary fibromyalgia syndrome:a double blind, placebo con- trolled trial. J Rheumatol 1989;16:527-32.

33.  Cott A, Parkinson W, Bell MJ, Adachi J, Bedard M, Cividino A, et al. Interrater reliability of the tender point criterion for fibro- myalgia. J Rheumatol 1992;19:1955-9.

34.  Tunks E, McCain GA, Hart LE, Teasell RW, Goldsmith CH, Rollman GB, et al. The reliability of examination for tenderness in patients with myofascial pain, chronic fibromyalgia and con- trols. J Rheumatol 1995;22:944-52.

35.  Desmeules JA, Cedraschi C, Rapiti E, Baumgartner E, Finckh A, Cohen P, et al. Neurophysiologic evidence for a central sensiti- zation in patients with fibromyalgia. Arthritis Rheum 2003;48:

1420-9.

36.  Banic B, Petersen-Felix S, Andersen OK, Radanov BP, Villiger PM, Arendt-Nielsen L. Evidence for spinal cord hypersensitivity in chronic pain after whiplash injury and in fibromyalgia. Pain

2004;107:7-15.

37.  Gracely RH, Petzke F, Wolf JM, Clauw DJ. Functional mag- netic resonance imaging evidence of augmented pain processing in fibromyalgia. Arthritis Rheum 2002;46:1333-43.

38.  Coffin B, Bouhassira D, Sabate J-M, Barbe L, Jian R. Alteration of the spinal modulation of nociceptive processing in patients with irritable bowel syndrome. Gut 2004;53:1465-70.

39.  Langemark M, Bach FW, Jensen TS, Olesen J. Decreased noci- ceptive flexion reflex threshold in chronic tension-type head- ache. Arch Neurol 1993;50:1061-4.

40.  Petzke F, Clauw DJ, Ambrose K, Khine A, Gracely RH. In- creased pain sensitivity in fibromyalgia: effects of stimulus type and mode of presentation. Pain 2003;105:403-13.

41.  Russell IJ. Neurotransmitters, cytokines,hormones and the im- mune system in chronic neuropathic pain. In: Wallace DJ, Clauw DJ, editors. Fibromyalgia and other central syndromes. Philadelphia: Lippincott Williams & Wilkins; 2005, p. 63-79.

42.  Neeck G, Crofford LJ. Neuroendocrine perturbations in fibro- myalagia and chronic fatigue syndrome. Rheum Dis Clinics North Am 2000;26:989-1002.
43.  Hasler WL, Owyang C. Irritable bowel syndrome. In: Yamada T, editor. Textbook of gastroenterology. Philadelphia: Lippin- cott Williams and Wilkins; 2003, p. 1817-42.
44.  Yunus MB, Holt GS, Masi AT. Fibromyalgia syndrome among the elderly: comparison with younger patients. J Am Geriatr Soc
1988;35:987-95.
45.  Bhui K, Hotopf M. Somatization disorder. Br J Hosp Med
1997;58:145-9.
46.  McBeth J, Macfarlane GJ, Hunt IM, Silman AJ. Risk factors for persistent chronic widespread pain: a community-based study. Rheumatology (Oxford) 2001;40:95-101.
47.  McBeth J, Macfarlane J, Benjamin S, Morris S, Silman A. The association between tender points, psychological distress and ad- verse childhood experiences. Arthritis Rheum 1999;42:1397-404.
48.  Bradley LA. Psychiatric comorbidity in fibromyalgia. Curr Pain
Headache Rep 2005;9:79-86.
49.  Park DC, Glass JM, Minear M, Crofford LJ. Cognitive function in fibromyalgia patients. Arthritis Rheum 2001;44:2125-33.
50.  Talley NJ. How to manage the difficult-to-treat dyspeptic pa- tient. Nat Clin Pract Gastroenterol Hepatol 2007;4:35-42.
51.  Carli G, Suman AL, Biasi G, Marcolongo R. Reactivity to su- perficial and deep stimuli in patents with chronic musculoskel- etal pain. Pain 2002;100:259-69.
52.  de Figueiredo JM. Biquet syndrome in a man with chronic in- tractable pain. Johns Hopkins Med J 1980;147:102-6.
53.  X. Steadman’s medical dictionary: pathology. Philadelphia: Wil- liams & Wilkins; 1995, p. 1312.
54.  Staud R, Rodriguez ME. Mechanisms of disease: pain in fibro- myalgia syndrome. Nat Clin Pract Rheumatol 2006;2:90-8.
55.  Bennett RM. Emerging concepts in the neurobiology of chrome pain: evidence of abnormal sensory processing in fibromyalgia. Mayo Clin Proc 1999;74:385-98.
56.  Vandenheede M, Schoenen J. Central mechanisms in tension- type headaches. Curr Pain Headache Rep 2002;6:392-400
57.  Price DD, Zhou Q, Moshiree B, Robinson NE, Verne GN.
Peripheral and central contributions to hyperalgesia in irritable bowel syndrome. Pain 2006;7:529-35.
58.  Wieseler-Frank J, Maier SF, Watkins LR. Immune-to-brain communication dynamically modulates pain: physiological and pathological consequences. Brain  Behav Immun  2005;19:
104-11.
59.  Kelley KW, Weigent DA, Kooijman R. Protein hormones and immunity. Brain Behav Immun 2007;21:384-92. Epub 2007
Jan 2.
60.  Zusman M. Forebrain-mediated sensitization of central pain pathways: “non-specific” pain and a new image of MT. Manual Ther 2002;72:80-98.
61.  Diatchenko L, Slade GD, Nackley AG, Bhalang K, Sigurdsson A, Belfer I, et al. Genetic basis for individual variations in pain perception and the development of for a chronic pain condition. Hum Mol Genet 2005;14:153-43.
62.  McBeth J, Silman AJ, Gupta A, Chiu YH, Ray D, MorissR, et al.
Moderation of psychological risk factors through dysfunction of the hypothalamic pituitary adrenal stress axis in the onset of chronic widespread pain. Arthritis Rheum 2007;56:360-71.
63.  McLean SA, Williams DA, Clauw DJ. Fibromyalgia after motor vehicle collision: evidence and implications. Traffic Inj Rev
2005;6:97-104.
64.  Aaron LA, Burke MM, Buchwald D.  Overlapping conditions among patients with chronic fatigue syndrome, fibromyalgia, and temporomandibular disorder. Arch Intern Med 2000;160:221-7.
65.  Shaver JL, Wilburn J, Robinson FP, Wang E, Buntin MS.
Women’s health issues with fibromyalgia syndrome. J Women’s
Health (Larchmt) 2006;15:1035-45.
66.  Chae Y, Kim HY, Lee HJ, Park HJ, Hahm DH, Ahn KE, Lee H.

The alteration of pain sensitivity at disease-specific acupuncture points in premenstrual syndrome. J Physiol Sci 2007;Epub 2007
March 24.
67.  Arnold LD, Bachmann GA, Rosen R, Kelly S, Rhoads GG.
Vulvodynia: characteristics and associations with comorbidities and quality of life. Obstet Gynecol 2006;107:617-24.
68.  Pukall CF, Binik YM, Khalife S, Amsel R, Abbott FV. Vestibular tactile and pain thresholds in women with vulvar vestibulitis syndrome. Pain 2002;96:163-75.
69.  Giesecke J, Reed BD, Haefner HK, Giesecke T, Clauw DJ, Gracely RH. Quantitative sensory testing in vulvodynia patients and increased peripheral pressure pain sensitivity. Obstet Gy- necol 2004;104:126-33.
70.  Lautenbacher S, Rollman GB, McCain GA. Multi-method as- sessment of experimental and clinical pain in patients with fibro- myalgia. Pain 1994;59:45-53.
71.  Mertz H, Naliboff B, Munakata J, Niazi N. Altered rectal per- ception is a biologic marker of patients with irritable bowel syn- drome. Gastroenterology 1995;109:40-52.
72.  Verne GN, Robinson ME, Price DD. Hypersensitivity to vis- ceral and cutaneous pain in the irritable bowel syndrome. Pain
2001;93:7-14.
73.  Maixner W, Fillingim R, Booker D, Sigurdsson A. Sensitivity of patients with painful temporomandibular disorders to experi- mentally evoked pain. Pain 1995;63:341-51.
74.  Langemark M, Jensen K, Jensen TS, Olesen J. Pressure pain thresholds and thermal nociceptive thresholds in chronic ten- sion-type headache. Pain 1989;38:203-10.
75.  Burstein R, Yarnitsky D, Goor-Aryeh I, Ransil BJ, Bajwa ZH.
An association between migraine and cutaneous allodynia. Ann
Neurol 2000;47:614-24.
76.  Granges G, Littlejohn G. Pressure pain threshold in pain-free subjects in patients with chronic regional pain syndromes, and in patients with fibromyalgia syndrome. Arthritis Rheum 1993;36:
642-6.
77.  Robinson ME, Wise EA, Gagnon C, Fillingim RB, Price DD.
Influences of gender role and anxiety on sex differences in tem- poral summation of pain. J Pain 2004;5:77-82.
78.  Geisser ME, Casey KL, Brucksch CB, Ribbens CM, Appleton BB, Crofford LJ. Perception of noxious and innocuous heat stimulation among healthy women and women with fibromyalgia: association with mood, somatic focus, and catastrophizing. Pain 2003;102:
243-50.
79.  Gracely RH, Geisser ME, Giesecke T, Grant MA, Petzke F, Williams DA, et al. Pain catastrophizing and neural responses to pain among persons with fibromyalgia. Brain 2004;127 (Pt. 4):
835-43. Epub Feb 11.
80.  Shimbo D, Davidson KW, Haas DC, Fuster V, Badimon JJ.
Negative impact of depression on outcomes in patients with coronary artery disease: mechanisms, treatment considerations, and future directions. J Thromb Haemost 2005;3:897-908.
81.  McCaffery JM, Frasure-Smith N, Dube MP, Theroux P, Rou- leau GA, Duan Q, et al. Common genetic vulnerability to de- pressive symptoms and coronary artery disease: a review and development of candidate genes related to inflammation and serotonin. Psychosom Med 2006;68:187-200.
82.  Wolfe F. The relation between tender points and fibromyalgia symptom variables: evidence that fibromyalgia is not a discrete disorder in the clinic. Ann Rheum Dis 1997;56:268-71.
83.  Croft P, Schollum J, Silman A. Population study of tender point counts and pain as evidence of fibromyalgia. BMJ 1994;309:
696-9.
84.  Staud R, Robinson ME, Vierck CJ Jr, Cannon RC, Mauderli AP, Price DD. Ratings of experimental pain and pain-related negative affect predict clinicalpain in patients with fibromyalgia syndrome. Pain 2003;105:215-22.
85.  Kuiken SD, Lindeboom R, Tytgat GN, Boeckxstaens GE. Re- lationship between symptoms and hypersensitivity to rectal dis-
tension in  patients with irritable bowel syndrome. Aliment
Pharmacol 2005;15:22:157-64.
86.  Clauw DJ, Williams D, Lauerman W, Dahlman M, Aslami A, Nachemson AL, et al. Pain sensitivity as a correlate of clinical status in individuals with chronic low back pain. Spine 1999;24:
2035-41.
87.  Sterling M, Jull G, Vicenzino B, Kenardy J. Characterization of acute whiplash-associated disorders. Spine 2004;29:182-88.
88.  Munakata J, Naliboff B, Harraf F, Kodner A, Lembo T, Chang L, et al. Repetitivesigmoid stimulation induces rectal hyperalge- sia in patients with irritable bowel syndrome. Gastroenterology
1997;112:55-63.
89.  McDermid AJ, Rollman GB, McCain GA. Generalized hyper- vigilance in fibromyalgia: evidence of perceptual amplification. Pain 1996;66:133-44.
90.  Dickhaus B, Mayer EA, Firooz N, Conde F, Olivas TI, Fass R, et al. Irritable bowel syndrome patients show enhanced modula- tion of visceral perception by auditory stress. Am J Gastroenterol
2003;98:135-43.
91.  Vaeroy H, Helle R, Forre O, Kass E, Terenius L. Elevated CSF levels of substance P and high incidence of Raynaud phenome- non in patients with fibromyalgia: new features for diagnosis. Pain 1988;32:21-26.
92.  Russell IJ, Orr MD, Littman B, Vipraio GA, Alboukrek D, Michalek JE, et al. Elevated cerebrospinal fluid levels of sub- stance P in patients with the fibromyalgia syndrome. Arthritis Rheum 1994;37:1593-601.
93.  Sarchielli P, Alberti A, Floridi A, Gallai V. Levels of nerve growth factor in cerebrospinal fluid of chronic daily headache patients. Neurology 2001;57:132-4.
94.  Giovengo SL, Russell IJ, Larson AA. Increased concentration of nerve growth factor in cerebrospinal fluid of patients with fibro- myalgia. J Rheumatol 1999;26:1564-69.
95.  Palsson OS, Morteau O, Bozymski EM, Woosley JT, Sartor RB, Davies MJ, et al. Elevated vasoactive intestinal peptide concen- trations in patients with irritable bowel syndrome. Dig Dis Sci
2004;49:1236-43.
96.  Russell IJ, Michalek JE, Vipraio GA, Fletcher EM, Javors MA, Bowden CA. Platelet 3H-imipramine uptake receptor density and  serum  serotonin levels in  patients  with  fibromyalgia/ fibrositis syndrome. J Rheumatol 1992;19:104-9.
97.  Russell IJ, Vaeroy H, Javors M, Nyberg F. Cerebrospinal fluid
biogenic amine metabolites in fibromyalgia/fibrositis syndrome and rheumatoid arthritis. Arthritis Rheum 1992;35:550-6.
98.  Hrycaj P, Stratz T, Muller W. Platelet 3H-imiprmine uptake receptor density and serum serotonin levels in patients with fi- bromyalgia/fibrositis syndrome. J Rheumatol 1993;20:1986-8.
99.  Panerai AE, Vecchiet J, Panzeri P, Meroni P, Scarone S, Pizzi- galo E, et al. Peripheral blood mononuclear cell beta-endorphin concentration is decreased in chronic fatigue syndrome and fi- bromyalgia, but not in depression: preliminary report. Clin J Pain 2002;18:270-3.
100.  Julien N, Goffaux P, Arsenault P, Marchand S. Widespread pain in fibromyalgia is related to a deficit of endogenous pain inhibi- tion. Pain 2005;114:295-302.
101.  Leone M, Sacerdote P, D’Amico D, Panerai AE, Bussone G.
Beta-endorphin concentrations in the peripheral blood mono- nuclear cells of migraine and tension-type headache patients. Cephalalgia 1992;12:154-7.
102.  Wood PB, Patterson JC II, Sunderland JJ, Tainter KH, Glabus MF, Lilien DL. Reduced presynaptic dopamine activity in fibro- myalgia syndrome demonstrated with positron emission tomog- raphy: a pilot study. J Pain 2006 Oct 3; [Epub ahead of print; PMID: 17023218].
103.  O’Malley PG, Balden E, Tomkins G, Santoro J, Kroenke K, Jackson JL. Treatment of fibromyalgia with antidepressants. J Gen Intern Med 2000;15:659-66.
104.  Gendreau RM, Thorn MD, Gendreau JF, Kranzler JD, Ribeiro

S, Gracely RH, et al. Efficacy of milnacipran in patients with fibromyalgia. J Rheumatol 2005;32:1975-85.
105.  Jackson JL, O’Mally PG, Tomkins G, Balden E, Santoro J, Kroenke K. Treatment of functional gastrointestinal disorders with antidepressant medications: a meta-analysis. Am J Med
2000;108:65-72.
106.  Gobel H, Hamouz V, Hansen C, Heininger K, Hirsch S, Lind- ner V, et al. Chronic tension-type headache: amitriptyline re- duces clinical headache-duration and experimental pain sensitiv- ity but does not alter pericranial muscle activity readings. Pain
1994;59:241-9.
107.  Holman AJ, Myers RR. A randomized, double-blind, placebo- controlled trial of pramipexole, a dopamine agonist, in patients with fibromyalgia receiving concomitant medications. Arthritis Rheum 2005;52:2495-505.
108.  Moldofsky H, Scarisbrick P, England R, Smythe H. Musculo- skeletal symptoms and non-REM sleep disturbance in patients with “fibrositis syndrome” and healthy subjects. Psychosom Med 1975;37:341-51.
109.  Agargun MY, Takeoglu I, Gunes A, Adak B, Jra H, Ercan M.
Sleep quality and pain threshold in patients with fibromyalgia. Compr Psychiatry 1999;40:226-8.
110.  Martinez- Lavin M, Hermosillo AG. Autonomic nervous system dysfunction may explain the multisystem features of fibromyal- gia. Semin Arthritis Rheum 2000;29:197-99.
111.  Sieweke N, Birklein F, Riedl B, Neundorfer B, Handwerker
HO.  Patterns of hyperalgesia in complex regional pain. Pain
1999;80:171-7.
112.  Nicassio PM, Moxham EG, Schuman CE, Gevirtz RN. The contribution of pain, reported sleep quality, and depressive symptoms to fatigue in fibromyalgia. Pain 2002;100:271-9.
113.  Komaroff AL, Buchwald DS. Chronic fatigue syndrome: an up- date. Annu Rev Med 1998;49:1-13.
114.  Vecchiet L, Montanari G, Pizzigalo E, Iezzi S, de Bigontina P, Dragani L, et al. Sensory characterization of somatic parietal tissues in humans with chronic fatigue syndrome. Neurosci Lett
1996;208:117-20.
115.  Kim JJ, Diamond DM.  The stressed hippocampus, synaptic plasticity and lost memories. Neuroscience 2002;3:453-62.
116.  Diatchenko L, Slade GD, Nackley AG, Bhalang K, Sigurdsson A, Belfer I, et al. Genetic basis for individual variations in pain perception and the development of for a chronic pain condition. Hum Mol Genet 2005;14:153-43.
117.  McBeth J, Chiu YH, Silman AJ, Ray D, Moriss R, Dickens C, et al. Hypothalamic pituitary adrenal stress axis function and the relationship with chronic widespread pain and its antecedents. Arthritis Res Ther 2005;7:R992-1000.
118.  Buskila D, Neumann L. Fibromyalgia (FM) and nonarticular tenderness in relatives of patients with FM. J Rheumaol 1997;
24:941-4.
119.  Elsenbruch S, Thompson JJ, Exton MS, Orr WC. Behavioral and psychological sleep characteristics in women with irritable bowel syndrome. Am J Gastroenterol 2002;97:2306-14.
120.  Yunus MB. Psychological aspects of fibromyalgia syndrome: a component of the dysfunctional spectrum syndrome. Baillieres Clin Rheumatol 1994;8:811-37.
121.  Yunus MB, Masi AT, Calabro JJ, Miller KA, Feigenbaum SL.
Primary fibromyalgia (fibrositis): clinical study of 50 patients with matched normal controls. Semin Arthritis Rheum 1981;11:
151-71.
122.  Yunus MB, Masi AT, Aldag JC. A controlled study of primary fibromyalgia syndrome: clinical features and association with other functional syndromes. J Rheumatol 1989;suppl 19:62-71.
123.  Yunus MB. Primary fibromyalgia syndrome: current concepts.
Compr Ther 1984;10:21-8.
124.  Thompson JM. Tension myalgia as a diagnosis at the Mayo Clinic and its relationship to fibrositis, fibromyalgia, and myo- fascial pain syndrome. Mayo Clin Proc 1990;65:1237-48.
125.  Zidar J, Backman E, Bengtsson A, Henriksson KG. Quantitative EMG and muscle tension in painful muscles in fibromyalgia. Pain 1990;40:249-54.
126.  Yunus MB, Masi AT. Association of primary fibromyalgia syn- drome  with  stress-related syndromes. Clin  Res 1985;33(4) (Abstr): 923A.
127.  Hudson JI, Pope HG Jr. Fibromyalgia and psychopathology: is fibromyalgia a form of “affective spectrum disorder”? J Rheuma- tol Suppl 1989;19:15-22.
128.  Posserud I, Agerforz P, Ekman R, Bjornsson ES, Abrahamsson H, Simren M. Altered visceral perceptual and neuroendocrine response in patients with irritable bowel syndrome during men- tal stress. Gut 2004;53:1102-8.
129.  Esterson A. The leaves of spring: a study in the dialectics of madness. Part II: inter-experience and interaction. Harmond- sworth, England: Penguin; 1972, p. 213-98.
130.  American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. DSM-IV-TR. Definition of men- tal disorders, Washington, DC: American Psychiatric Associa- tion; 2000. p. xxx-xxxi.
131.  Segal DL, Coolidge FL, Mincic MS, O’Riley A. Beliefs about mental illness and willingness to seek help: a cross-sectional study. Aging Ment Health 2005;9:363-7.
132.  Steadman’s medical dictionary: Disease. Philadelphia: Williams
& Wilkins; 1995, p. 492.
133.  Wolfe F, Michaud K. Severe rheumatoid arthritis (RA), worse outcomes, comorbid illness, and sociodemographic disadvan- tage characterize RA patients with fibromyalgia. J Rheumatol
2004;31:695-700.
134.  Buskila D, Press J, Abu-Shakara M. Fibromyalgia in systemic lupus erythematosus: prevalence and clinical implication. Clin Rev Allergy Immunol 2003;25:25-8.
135.  Wells KB, Golding JM, Burnam MA. Affective, substance use, and anxiety disorders in persons with arthritis, diabetes, heart disease, high blood pressure, or chronic lung conditions. Gen Hosp Psychiatry 1989;11:320-7.
136.  Scharboo M, Kaptein AA, Weinman J, Hazes JM, Williams LN, Bergman W. Illness perceptions, coping and functioning in pa- tients with rheumatoid arthritis, chronic obstructive pulmonary disease and psoriasis. J Psychsom Res 1998;44:573-85.
137.  Warm MM, Marx AS, Barry NN.  Psychological distress and changes in the activity of systemic lupus erythematosus. Rheu- matology (Oxford) 2002;41:184-8.
138.  Engel GL. The need for a new medical model: a challenge for biomedicine. Science 1977;196:129-36.
139.  Tsigos C, Chrousos GP. Hypothalamic-pituitary-adrenal axis, neuroendocrine factors and stress. J Psychosom Res 2002;53:
865-71.
140.  Segman RH, Shefi N, Golster-Dubner T, Friedman N, Kamini- ski N, Shalev AY. Peripheral blood mononuclear cell gene ex- pression profiles identify emergent post-traumatic stress disor- ders among trauma survivors. Mol Psychiatry 2005;10:500-13.
141.  Dubner R ,Ren KE. Endogenous mechanisms of sensory mod- ulation. Pain 1999; (suppl 6):S45-S53.
142.  Giesecke T, Williams DA, Harris RE, Cupps TR, Tian X, Tian TX, et al. Subgrouping of fibromyalgia patients on the basis of pressure-pain thresholds and  psychological factors. Arthritis Rheum 2003;48:2916-22.
143.  Turk DC, Okifuji A, Sinclair JD, Starz TW. Differential re- sponses by psychosocial subgroups of fibromyalgia syndrome patients to an interdisciplinary treatment. Arthritis Care Res
1998;11:397-404.
144.  Harris RE, Williams DA, McLean S, Sen A, Hufford M, Gend- reau RM, et al. Characterization and consequences of pain vari-

ability  in  individuals with  fibromyalgia. Arthritis  Rheum
2005;52:3670-4.
145.  Yunus MB, Aldag JC, Frye A. Subgrouping of fibromyalgia syn- drome (FMS) by clustering technique. Arthritis Rheum 2003;48 (Abstr):S503.
146.  Clark S, Campbell SM, Forehand ME, Tindall EA, Bennett RM. Clinical characteristics of fibrositis. II. A “blinded,” con- trolled study using standard psychological tests. Arthritis Rheum
1985;28:132-7.
147.  Ahles TA, Khan SA, Yunus MB, Spiegel DA, Masi AT. Psychi- atric status of patients with primary fibromyalgia, patients with rheumatoid arthritis, and subjects without pain: a blind compar- ison of DSM-III diagnoses. Am J Psychiat 1991;148:1721-6.
148.  Walker EA, Roy-Byrne PP, Katon WJ. Irritable bowel syndrome and psychiatric illness. 1990;147:565-72.
149.  Arana GW, Ross JB, Ornstein M. The dexamethasone suppres- sion test for diagnosis and prognosis in psychiatry. Arch Gen Psychiatry 1985;42:1193-204.
150.  Griep EN, Boersma JW, de Kloet ER. Altered reactivity of the hypothalamic-pituitary-adrenal axis in the primary fibromyalgia syndrome. J Rheumatol 1993;20:469-74.
151.  Dinan TG, Scott LV. Anatomy of melancholic depression: focus on hypothalamic-pituitary-adrenal axis overreactivity and the role of vasopressin. J Anat 2005;207:259-64.
152.  Benca RM, Cirelli C, Rattenborg NC, Tononi G. Basicscience of sleep. In: Sadock BJ, Sadock VA, editors. Kaplan and Sadock’s comprehensive text book of psychiatry. Philadelphia: Lippincott Williams and Wilkins; 2005, p. 294-5.
153.  Sletvold H, Stiles TC, Landro NI. Information processing in primary fibromyalgia, major depression and healthy controls. J Rheumatol 1995;22:137-42.
154.  Barsky AJ. Patients who amplify bodily sensations. Ann Int Med
1979;91:63-70.
155.  Buskila D, Neuman L, Press J. Genetic factors in neuromuscular pain. CNS Spectr 2005;24:941-4.
156.  Zubieta JK, Heitzeg MM, Smith YR, Bueller JA, Xu K, Xu Y, et al. COMT val158met genotype affects mu-opioid neurotrans- mitter responses to a pain stressor. Science 2003;299:1240-3.
157.  Gowers WR. Lumbago: its lessons and analogues. BMJ 1904;1:
117-21.
158.  Stockman R. The causes, pathology, and treatment of chronic rheumatism. Edinb Med J 1904;15:107-16.
159.  Yunus MB, Kalyan-Raman UP, Masi AT, Aldag JC. Electron microscopic studies of muscle biopsy in primary fibromyalgia syndrome: a controlled and blinded study. J Rheumatol 1989;
16:97-101.
160.  Jennings D. The confusion between disease and illness in clinical medicine. CMAJ 1986;135:865-70.
161.  Van Houdenhove B. Fibromyalgia: a challenge for modern med- icine. Clin Rheumatol 2003;22:1-5.
162.  Drossman DA. Functional versus organic: an inappropriate di- chotomy for clinical care. Am J Gastroenterol 2006;101:1172-5.
163.  YunusMB. Suffering, science and sabotage. J Musculoskele Pain
2004;12:3-18.
164.  Masi AT. Patient-centered approach to care, teaching, and research in fibromyalgia syndrome: justification from biopsychosocial per- spectives in populations. Semin Arthritis Rheum 2002;32:71-93.
165.  Powers AC. Diabetes mellitus. In: Kasper DL, Fauci AS, Longo DL, Braunwald E, Hauser SL, editors. Harrison’s principles of internal medicine. New York: McGraw Hill; 2005, p. 2152-80.
166.  Longo DL. Approach to the patient with cancer. In: Kasper DL, Fauci AS, Longo DL, Braunwald E, Hauser SL, editors. Harri- son’s principles of internal medicine. New York: McGraw Hill;
2000, p. 435-41.
I














