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UNEXPLAINED CLINICANDITIONS

Medically urexplained symptoms of pain and bodily dysfunctma the single most prevalent class of
symptoms in primary care, and they also have a high prevalence in specialist care. Thsgparsible for a
significant proportion of disability in theorkforce. In general medicine, théunctional somatic syndromes
(FSS) include chronic fatigue syndrome (CFS), fioromyalgia (FM), nervous stomach, irritable bowel syndrome,
multiple chemical sensitivity, electrical sensitivity, mold exposure, environmentabtmcity,

! psychosom Med2007 Dec;69(9):859. The association or otherwise of the functional somatic syndroriesaan RALepine JP
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temporomandibular joint pain, tension headache, interstitial cystitis, complex regional pain syndrome, repetitive
strain injury and persistent postconcussion syndromé. y LJA& OKAF GNBE S GKS NBf SO yd OF
RA a2 NR S NiEedl to BeN:Blled; hystekiai whatever you call it, it is the tendency some people have to express
emotional discontent in terms of physical symptoms. The degree to which patients with one or another of the FSS
merits the diagnosis of somatoform disordsrsitill a matter of controversy.
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unreasonable to consider them together, because they share numerous features, including symptoms of fatigue
and pain, disabily out of proportion to physical findings, inconsistent demonstration of laboratory abnormalities,
and an apparent association with "stress" or other psychosocial factors. The syndromic definitions and symptoms
show considerable overlap, and patients withe unexplained condition often meet criteria for a second. The
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their occurrence in many if not most of the patients who are affected.

No oneargues that there is an association between FSS and psychiatric disorders, but the nature of that
association is unclear. Patients with medicatigxplained physical symptoms are repeatedly showmeaize
increased rates of depression and anxiety. Aavsatalysis of 244 studies of patients with irritable bowel
syndrome, nonulcer dyspepsia, fibromyalgia, and chronic fatigue syndrome indicated strong associations between
the four functional somatic syndromes and depression/anxiety. The association wiisaig even when the
psychiatric disorders were defined without their usual somatic symptoms. Consulting behavior and severity of
somatization was related to higher levels of anxiety and depression.

Many, if not most patients with chronic fatigue and/filbromyalgia are depressegiand who, burdened
thus by pain and disability, would not be? This explanation is understandable, but it is inconsistent with the finding
that FSS patients have higher rates of psychiatric illness, in particular depresdianxaety, even before their
somatic syndromes develop. There is also a desponse relationship between the severity of premorbid
psychiatric symptoms and the likelihood of later PsS.

The argument that the FSS are, in fact, somatoform disofdersonsidered hopelessly incorrect these
days, certainly by advocacy groups, but also by physicians, including phgsieiatists, who labor tirelessly in the
vineyard with afflicted patients. They point out, quite correctly, that psychiatric treatrigerarely successful in
diminishing fatigue, pain or other symptorﬁs.They cite studies showing theepression does not influence the
sensorydiscriminative dimension of pain FM. Sure,here is an affective component to pain syndromes, of
whateve nature, but the networks that process the sensory and affective components of pain are indepé&ndent.

2 Ann Intern Med.2001 May 1;134(9 Pt 2):8681. A review of the evidence for overlap among unexplained clinical conditid@son
LA Buchwald D

® Disabil Rehabil2006 Mar 30;28(6R51-62. Clinical expression profiles of complex regional pain syndrome, fibromyalgia-and a
specific repetitive strain injury: more common denominators than paMarinus JVan Hilten 1J

* Psychosom Med2003 JwAuUg;65(4):5283. Medically unexplained physical symptoms, anxiety, and depression: a-anetigtic
review. Henningsen PZimmermann TSattel H

5 Psychol Med2007 Nov 2;:18 The relationship between prior psychiatric disorder and chronic fatigue: evidence from a national
birth cohort study.Harvey SBWadsworth M Wessely SHotopf M.

6 Psychosom Med2003 JwAug;65(4):5283. Medically unexplained physical symptoms, anxiety, and depression: a-arethytic
review. Henningsen PZimmermann TSattel H

7 J Affect Disord1999 Oct;55(23):1438. The role of depression in pain, psychophysiological syndromes and medically unexplained
symptoms associated with chronic fatigue syndroniMorriss RKAhmed M Wearden AJMullis R Strickland PAppleby L.
Campbell ITPearson D

8 Giesecke T, Gracely RH, Williams DA, Geisser M, Petzke F, Clauw DJ. The relationship between ddpriessipainc and
experimental pain in a chronic pain cohort. Arthritis Rheum. 2005;52:453848
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medicineand psychiatry. The premise here is thateither the mental nor the physical symptoms deserve
primacy. Rather, anxiety/depression and unexplained somatic symptoms are different manifestations of
distressError! Bookmark not defined® The new designation would be "common distress disorders," referring
equally tobodily and mental suffering. In some cases, anxiety and deprdssiareaction to bodily pain and
distress; in others, depressiamd anxiety may lower the threshofdr experiencing or complaining about somatic
symptoms.

In the following sections, we shall address two FSS, chronic fatigue and fiboromyalgia. The best | can do is
assume that heterogeneity underlies both conditioris.some cases, the physical compohianso overwhelming
that psychological distress is inevitable; in others, in others, a profound degree of psychological weakness
magnifies the impact of a trivial physical derangement. External factors, especially the compensation system, are
a source bendless distortion. Both conditions have prominent cognitive components, which is why we are
compelled to address them. But the discussion will take us to some interesting places, like the pathological impact
of stress and personality traits that comfeulnerability and resilience. At the end of it all, the importance of
cognition should be evident.

CHRONIC FATIGUE

Chronic fatigue syndrome (CFS) is characterized by persistent, debilitating fatigue, lasting more than six
months and resulting in marklereduction in the level of daily activity. Besides fatigue and a variety of somatic
symptoms (e.g., sore throat, painful lymph nodes, myalgias, arthralgia, and fever), CFS patients often complain of
cognitive deficits, which may or may not be demonsteaby objectives tests ™

The point prevalence of CFS has been estimated to be between 98 and 267 cases per'fa®/afggh
a recent CDC study discovered that people in the state of Georgia suffer from CFS at a rate thatis 6 to 10 times
higher than pevious populatiorbased estimate4® The CDC concluded that CFS was a major public health
problem leading to severe personal suffering and loss. The median duration of iliness is 7 years, a quarter of
people with the iliness are unemployed or receivingadhility, and the average affected family forgoes about
$20,000 in annual earnings and wages. Fewer than 20 per cent of those unhappy Georgians received medical care
for CFS®

The luminaries at CDC, having digested more than 3,000 articles on the subject in theywesed
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observation of a retionship between neurally mediated hypotension and CFS in a subgroup of individuals, but

9 Psychosomatic Medicin@5:528533 (2003) Medically Unexplained Physical Symptoms, Anxiety, and Depression: -Amdgféc
Review Peter Henningsen, MD, Thms Zimmermann, DiplPsych and Heribert Sattel, DiplPsych

10Komaroff AL, Buchwald D: Symptoms and signs of chronic fatigue syndrome. Rev Infect Dis 13(St8ipl1p88 Schluederberg A,
Straus SE, Peterson PK, et al: Chronic fatigue syndrome research: Definition and medical outcome assessment. Ann Intern
Med 117:325-331, 1992

11Holmes GP, Kaplan JE, Gantz NM, et al: Chronic fatigue syndrome: A working case definition. Ann Intern Me<B&03:988

12 Buchwald D, Umali P, Umali J, et al: Chronic fatigue and the chronic fatigue syndrome: Prevalence in [ddPdmifest health
care system. Ann Intern Med 123:&l 1995

13 Popul Health Metr2007;5: 5. Prevalence of chronic fatigue syndrome in metropolitan, urban, and rural Georgia William C
Reeveil,l James F Jones,1 Elizabeth Maloney,1 Christine Heim,2 De\adglin,3 Roumiana S Boneva,1 Marjorie
Morrissey,4 and Rebecca Devlin4
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whether that is cause or result of the disorder is not cléafhere are no diagnostic laboratory abnormalities or
clinical tests, and there is no public health amior prevention strategy for CF3.

Investigations into the underlying cause of chronic fatigue syndrome have advanced the field
considerably. Recent research has evaluated genetic signatures, described biologic subgroups, and suggested
potential targeted treatments. Acute viral infection studies found that initial infection severity was the single best
predictor of persistent fatigue. Genomic studies showed that persistent cases express Epstein Bapewiifics
genes and demonstrate abnornigis of mitochondrial function. Studies of immune dysfunction extended
observations of natural killer cytotoxic cell dysfunction of the cytotoxic T cell through quantitative evaluation of
intracellular perforins and granzymes. Other research has focusedsobgroup of patients with reactivated viral
infection’

CFS patients are frequently depressed, but the relationship between CFS and depression remains a matter
of debate; it turns on whether depression is a cause, result, or covariate of the CFS syﬁﬁ&averal
researchers have argued that CFS is an atypical presentation of depression, anxiety, or somatizatior®disdrder
others think that it is a distinct medical illness caused by immune system dysregujl%ltiBatients with CFS have
concurrentpsychiatric disorders at a higher rate than the general population, but studies have consistently found
that 20% or more of CFS patients do not have any psychiatric disordef*aCHB patients exhibit patterns of
seasonal symptom variation, mood ratings, and activation of the hypothalpituiitary-adrenal axis different
from those of individuals with major depression.

CFS is associated with prominent q@aints of cognitive impairment, and neuropsychological studies
have indicated impairments in abstract thinking, memory, learning new material, psychomotor speed, reaction
time, working memory, processing speed and attenfi®ri / 2 Iy A G A @S &ibf@ndafioff @racéssig NI 4 f 2 6
speed has been proposed as a central deficelective and sustained attenti@me largelyintact in CFS patients
but arousa effort, span of apprehensioandworkingmemoryare more commonly impairetf. This pattern
suggests wakness in the energetics of attention and cognitive processing. Accordingly, CFS patients show more
variability in their performance on neurocognitive teStsand they are more likely to have deficits in cognitive
tasks that are more demandirfg.

14BowHoulaigah I, Rowe PC, Kan J, et al: The relationship between neurally mediated hypotension and the chronic fatigue
syndrome. JAMA 274:96967, 1995

15 Popul Health Metr2007;5: 5. Prevalence of chronic fatigue syndrome in metropolitan, urban, and rural Georgia William C
Reevelel James F Jones,1 Elizabeth Maloney,1 Christine Heim,2 David C Hoaglin,3 Roumiana S Boneva,1 Marjorie
Morrissey,4 and Rebecca Devlin4

16 Curr Rheumatol Ref2007 Dec;9(6):48Z. Chronic fatigue syndrome: inflammation, immune function, and neuroendocrine
interactions. Klimas NGKoneru AO

176Abbey SE, Garfinkel PE: Chronic fatigue syndrome and depression: Cause, effect, or covarinfecRais 13(Suppll):S7383,
1991 7Ray C: Interpreting the role of depression in chronic fatigue syndrome. In Jenkins R, Mowbray JF (edsi| Post
Fatigue Syndrome. New York, John Wiley & Sons, 1991193

188Katon W, Buchwald D, Simon GE, et aycRitric illness in patients with chronic fatigue syndrome and those with rheumatoid
arthritis. J Gen Intern Med 6:27285, 1991 9Kreusi MJP, Dale J, Straus SE: Psychiatric diagnoses in patients who have
chronic fatigue syndrome. J Clin Psychiatry 566631989 10Manu P, Lane TJ, Matthews DA: Somatization disorder in
patients with chronic fatigue. Psychosomatics 30:385, 1989

1911Hickie I, Lloyd A, Wakefield D, et al: The psychiatric status of patients with chronic fatigue syndrome. Br J Psyéh&3dy 15
540, 1990

20 Michiels, J Clin Exp Neuropsych 1996; Marshall, PsychosomMed, 1997; Michiels, J Clin Exp Neuropsychol, 1997

21 MossMorris et al, JneurolNeurosurgPsych 1996

22 Cognitive Slowing and Working Memory Difficulties in Chronic Fatigue Syndrome

PAUL S. MARSHALL, PHD, MICHELE FORSTOT, BA, ALLAN CALLIES, BA, PHILLIP K. PETERSON, MD, AND CARLOS H. SCHENCK, MD
Psychosomatic Medicine 59:585 (1997)

23 Fuentes, Clin Neuropsychol, 2001

24 Dobbs et al JINS 2001
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Although many, if not most patients with CFS are depressed, and many, if not most have cognitive
impairment, the two are not necessarily relatét”® In fact, there is nothing about the cognitive profile of CFS
that reliably distinguishes the condition from giession. Indeed, it is not clear that the condition has is a typical
cognitive profile at all, and many CFS patients have the subjective experience of cognitive impairment, absent
objective findings on neurocognitive test@ne plausiblexplanation maye that somatically focused individisal
aremore likely to be watchful for any new or additiorsigins ofphysical or mentdiailure, becausat would affirm
their view that something inside is terribly wrong. When they are assured thatateegotcognitively impaired
this may be taken badly; it is as if the physician wewalidating their experiencef illness?’

FIBROMYALGIA

Fibromylagia (FM) is a painful musculoskeletal disorder composed of core features that are always
present (widespread pairand tenderness), characteristic features that are present more than 75 per cent of the
time (fatigue, nonrefreshed sleep, and morning stiffness), and common features that are present more than 25 per
cent of the time (paresthesia, irritable bowel, funciel disability)z.8 The American College of Rheumatology has
I OOSLIISR RALFIAy2aiGA0O ONRGSNAI F2N) Ca GKFEG FNB JFAR (2 K
However, many FM patients are also diagnosed with sleep disorders, chrbgiefarritable bowel syndrome,
headache, and mood disorde?$.In fact, the problem of diagnosis is formidable; many patients who are supposed
to have FM actually have some undiagnosed rheumatoid disease (e.g., inflammatory spondyloarthropathy,
polymyalda rheumatica, seronegative polyarthritis, rheumatoid arthritis, hypermobility, tendonitis, degenerative
arthritis, antiphospholipid antibody syndrome, chronic fatigue syndrome, costochondritis, depression, myopathy,
radiculopathy and thoracic outlet syrmilne).31 There is no diagnostic test for FM. The etiology is unknown, and
may be different in different patients. Most rheumatologists accept that FM is a clinical entity, but that it is more
properly regarded as a syndrome rather than a disédse.

FM is a common cause of chronic pain and affects at least 2% of the adult population in the USA and other
regions in the world where FM is studieBrevalence ratesdve not been ascertained in many countries; they are
likely to be influenced by differences in cultural norms regarding the definition and attribution of chronic pain
states?®® FM is foundn 2.1 per cent of family practice clinic patients, 5 per cent of general medical patients, and
10 to 20 per cent of rheumatic disease clinic patie‘?}"lti.he frequencyf FMincreases linearly with aégeand it
occursmostly among women; only about 10% of patients are men. (On public radio today | heard them talking
Fo2dzi CaX I GRASBI a8YS¥O¥ARRC SMelcdmBonlfatigie, Boming fatigue,3S Y
"hurt all over," a greater total number of symptoms, and greater number of tender points. Similar gender

25Marcel, Biol Psychiatry, 1996

26 Daly, AppNeuropsychol, 2001

27 Cognitive Functioning in Chronic Fatigue Syndrome and Depression: A Preliminary Comparison KAREN B. SCHMALING, PHD,
JEANNIE D. DICLEMENTI, PSY D, C. MUNRO CULLUM, PHD, AND JAMES F. JONES, MD Psychosomatic-888&licine 56:383
(1994) 383

28 Rheum Dis Clin North Ari989 Feb;15(1)-18. Fibromyalgia: the clinical syndromé/olfe F

29 Can J Physiol Pharmacdf91 May;69(5):67Z. Fibromyalgia-a clinical entity?Henriksson K@engtsson A

30.30J Rheumatol Supp2005 Aug;75:&1. Fibromyalgia syndrome: review of clinical presentation, pathogenesis, outcome
measures, and treatmentMease P

31Am J Med1997 Jul;103(1):4%0. The overdiagnosis of fiboromyalgia syndronteitzcharles MAEsdaile JM Rheumatology
(Oxfad). 2003 Feb;42(2):263. Inaccuracy in the diagnosis of fibromyalgia syndrome: analysis of referffétzcharles
MA, BoulosP

32Rheum Dis Clin North Art989 Feb;15(1)-1L8. Fibromyalgia: the clinical syndrom@/olfe F


javascript:AL_get(this,%20'jour',%20'Rheum%20Dis%20Clin%20North%20Am.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Wolfe%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Can%20J%20Physiol%20Pharmacol.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Henriksson%20KG%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bengtsson%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'J%20Rheumatol%20Suppl.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mease%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Am%20J%20Med.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Fitzcharles%20MA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Esdaile%20JM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Rheumatology%20(Oxford).');
javascript:AL_get(this,%20'jour',%20'Rheumatology%20(Oxford).');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Fitzcharles%20MA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Fitzcharles%20MA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Boulos%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Rheum%20Dis%20Clin%20North%20Am.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Wolfe%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus

MILDCOGNITIVIEISORDERS 14. UNEXPLAINEDQLINICAICONDITIONS

differences have been reported in the other FSS, and the reason why is not RhdWhalso occurs in children
(primary juvenile fibromyalgia syndrome) and, when it does, it is usually accompanied by ftigue.

Until something firm is known about the etiology or pathophysiology, students of FM will continue to rely
2y Y2RSt &T T2 NJ Setrobislagic8 disordek arigsing h fespange taial-physical or environmental
stressor (e.g., a viral illness, a car accident, emotional trauma) and that disrupts hypothgitamscy-adrenal
axis function, resulting in a cascade of disabling symptomisidimg pain and measurable cognitive dysfunctidh.
LG A& alAR (KIFId aCa NBadzZ G6&4 FNRY aSyairdaAairidirzy 2F GKS
neurotransmitter and neuroendocrine disturbances, including reduced levels of biogenic anihé@screased
concentrations of excitatory neurotransmitters like substancéé P.

SOFdzaS Ca Aada YlIAyfte Foz2dzi LI Ay 3IKSP yES yaikne dzt Ry SSNEA 2Sdgsii
AY LI GASYyGaQ SELISNASYOS 2F LIAYS FyR GKSNB SOARSYyOS (Kl
processing. Considené diagnostic criteria for FMhichare, in part, based upon a demonstration of tenderness
in 110of 18 defined muscular siteS.enderness in FMowever, is not confined to these sites, but can be observed
throughout the body, including nemuscular sites such as the thurfb FM patients normally detect and
experience a full range of perceived paiagnitude; but sensations become unpleasant at stimulus intensities that
are significantly lower than those observed in healthy contErmr! Bookmark not defined.

Individuals with FMand/or chronic fatigue syndrome (CFS) report arthralgias and myalgias. However, only
persons with FM alone exhibit abnormal pain responses to mild levels of stimulation, or all87d§m|1a.general
and widespread nature of pain FM, and the presence aflodynia,strongly suggest the involvement of central
mechanisms that increase sensitivity to pairdtimuli. (In some experiments, the pain is blunt pressure applied to
the thumb, a method that permits concurrent functional imaging of the brain.JjM, these underlying central
mechanisms are likely to be reflected in altered supraspinal processing and may oraisafgaspinal
sitesError! Bookmark not defined.

PaIN

In healthy peple, the sixbrain regionghat are activated byainarethe primary (SI) and secondary (SlII)
somatosensory corticesheinsular cortex (IC}he anterior cingulate corteXACG, the prefrontal cortex(PF¢and
the thalamus® These regions are involved in the formation of cognitive and affective representations of pain
involving memories of past events and understandings of the present and future implications of events signaled by
pain.39 Chronic pain stateare difficult to studywith functional imagingbut summary impressions suggest that
relative to acute pain processing, chronic pain processing reflects decreased sensory proceasohgI(Sih favor
of enhanced activation of regions associated with cognitive, emolj@mal introspective processing of everits.

33J Gend Specif Me@002 MarApr;5(2):427. Gender diferences in fibromyalgia and other related syndromé&&ainus MB

34 Clin Infect Dis1994 Jan;18 Suppl 1:S31 Primary juvenile fibromyalgia syndrome and chronic fatigue syndrome in adolescents.
Bell D$SBell KM Cheney PR

35 Crofford LJ, Demitrack MA. Evidence that the abnormalities of central neurohormonal systems are key to understanding
fiboromyalgia and chronic fatigue syndrome. Rheum Dis Clin North Am 1996; 284267

36 Arthritis Res Ther. 2006; 8(6): 224. Biology and therapy of fibromyalgia. Functional magnetic resonance imaging findings in
fioromyalgia David A Williams and Richard H Gracely

37 Cur Rev Pain2000;4(2):14857. Pain complaints in patients with fibromyalgia versus chronic fatigue syndrdsmadley LA
McKendreeSmith NI Alarcon GS

*®apkarian AV, Bushnell MTreede RD, Zubieta JK. Human brain mechanisms of pain perception and regulation in health and disease.
Eur J Pain. 2005;9:46384

* Koyama T, McHaffie JG, Laurienti PJ, Coghill RC. The subjective experience of pain: where expectations become ratty. Proc
Acad Sci USA. 2005;102:129%0955
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FM patients are similar to healthy controls in their response to experimental pain. The same brain
structures ae activated and therare simila increases in neural activity, relative to the perceived intensity of the
painful stimulus. The difference is that FM patients perceive the stimulus to be painful at a lower level of intensity
than the healthy controls d& This is apparent when the stimulus is blunt pressure or heat pain. The brain
activation patterns are similar in FM patients and healthy controls, but they arise in the patients at 47°C and in the
controls at 48°C. Even nonpainful warm stimuli (betw84PC and 42°C) evoke greater activity in FM patients in
the PFC, supplemental motor areas and &@C"

The caudate nucleugceives a large nociceptive input from spinal pain pathways, including both
nociceptivespecific neurons that signal the preserafepain, and widedynamicrange neurons that provide
graded responses throughout the range of innocuous and painful stimul&tidihe caudatend the thalamus
seem to beintrinsic analgesia systen?$** and chronic pain is associated witthibition of actvity there. FM
patientsshow reduced baselinevels of neural activitin the thalamus and/or caudate, measured by resting
cerebral blood flow. So do patients whose chronic pain is the restrhwfatic peripheraheuropathy
metastatic cancerspinal cord injunandrestless legsyndrome36 Reduced basal activity in caudate and
thalamus iconsistent with a mechanism of tonic inhilbih maintained by persistent excitatory inpftbm ongoing
pain. Tlus,FMand other chronic pain conditioretivate pain inhibitory mechanisms, and one consequence of
this inhibition is reduced restingnd evokedhctivity in the thalamusnd caudate36 Reduced basal levels of
activity, however, could indicate either lack of evoked pain responsivity (inhibited system) or increased pain
sensitivity(greater response range; that is, activity can increase further before encountering a physiological
‘ceiling’)40 In FM, the latter is moreKely to be the case.

Theweight of the evidence supports an FM d& of centrally augmented pain processi@gnd to this
point psychological studies have been brought to besttitudes and beliefs such as locus of control and
catastrophizing are calieupon to explairwhy FM patients process pain in such an unfavorable way.

Locus of control refers to patients' perceptions about their personal ability to cotitedl lives. The locus
is either internal (personal resources) or external (factors beypnylS Qa LIS NBA sthidies ddgageitNe f O @
with chronic pain, a stronger belief in internal locus of control for pain has been associated with lower levels of
physical and psychological symptoms, and better response to théfalmystudies of patients with FM, internal
locus of control has been associated with better affect, reduced symptom severity, and less disability in upper and
lower extremity function and generally improved levels of functional statest patients with FMhowever, are
more external in their locus of control comparedgatients withother rheumatological conditions or with chronic
pain generally®“®*’ %% whey Ca 62NJ NBfl G§SR O2yRAGAZ2YAa0 Aa RSIKTfQ
locus of control is necessarily externalized, and with predictable results.

““Gracely RH, Petzke F, Wolf JM, Clauw DJ. Functional magnetic resonance imaging evidence of augmented pain processing in
fiboromyalgia. Arthritis Rheum. 2002;46:1331343

“Cook DB, Lange G, Ciccone DS, Liu WGeistef], Natelson BH. Functional imaging of pain in patients with primary fibromyalgia. J
Rheumatol. 2004;31:36878

“2Chudler EH, Sugiyama K, Dong WK. Nociceptive responses in the neostriatum and globus pallidus of the anesthetized rat. J
Neurophysiol. 193;69:189@1903

“|ineberry CG, Vierck CJ. Attenuation of pain reactivity by caudate nucleus stimulation in monkeys. Brain Res. 1975388:119

¢ Acupuncture Anesthesia Coordinating Group. Observations on electrical stimulation of the caudate nuclensoftirain and
acupuncture in treatment of intractable pain. Chin Med J (Engl). 1977;8124/

“Lipchik GL, Milles K, Covington EC. The effects of multidisciplinary pain management treatment on locus of control agliéfsain b
in chronic nonterminal pain Clin J Pain. 1993;9:457

“® pastor MA, Salas E, Lopez S, Rodriguez J, Sanchez S, Pascual E. Patients' beliefs about their lack of pain control in primary
fibromyalgia syndrome. Br J Rheumatol. 1993;32#89. McCarberg B, Wolf J, Oliver K, FakhrydiemMH, Cronan T.
The relationship between health locus of control and wing in fiboromyalgia patients. J Pain. 2002;3:A1.
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Another cognitive factor known to modulate pain reports is catastrophizing, an attributional
style/behavior in which pain is characterized as awful, horrible and unbearable. Catastrophizing appears to play a
substantial role in the development of pain chroniciynd occurs independent of depression or depressive
symptoms It has been found thata®NE&E 2 y Q& ( Sy R Sy OprediGtedthédéveldpmeéntotBradnl A T S ¢
pain from an acute pain evenit. In one fMRI studycatastrophizingamplifiedevokedpain activity in a number of
brain structures releed to the anticipation of paipattention to pan, and to both emotional and motor responses.
These findings suggest that pain catastrophiivilgiencespain processingn a waythat is independent of the
influence of depressianitsupports the hypothesis that catastrophizing influences pain pdreeghrough
altering attention and anticipation, and heightening emotional responses to wm.

HBROFOG

Patients with FMoften complainof an overall impaired cognitive state thigtsometimes calletlibro fog'.
The precise nature of this symptom is hard to know, because of predictable problems with definition, como
conditions, medications and a dearth of critical studiedhe usal complaints patients have are with attention
and memory° and there is plenty of objective evidence to that effétt>>® In addition, deficits in working
memory are routinely discovered, and information processing speed is sometimes, but not alwa)re(it1517p5‘3i59
The cognitivabilitiesof FM patients have been compared to those of healthy people who are 20 years8fder
The patients themselves may describe their thinking as fuzzy or foggy or slow.

FM patients sometimes have the subjective experieniceognitive impairment, that is, they feel that
they are cognitively impaired, while objective tests fail to elicit any such defiétsResearchers have also not
however, that in some patients cognitive function, objectively measured, does correlate with patient r@ports
Even when FM patients perform well on mental tests, though, they may have to work harder tofhitiit.

“” Gustafsson M, Gastedohansson F. Pain intensity and health locus of control: A comparison of patients with fibronsyaldiame
and rheumatoid arthritis. Patient Educ Couns. 1996;29clIB3

“8 Burckhardt CS, Bjelle A. Perceived control: A comparison of women with fibromyalgia, rheumatoid arthritis, and systemic lupus
erythematosus using a Swedish version of the Rheumatoidgjudes Index. Scand J Rheumatol. 1996;25¢306.

“McCarberg B, Wolf J, Oliver K, Fakhry F, Walen H, Cronan T. The relationship between health locus of contrebairdyirell
fiboromyalgia patients. J Pain. 2002;3:A1l.

% Burton AK, Tillotson KMJlain CJ, Hollis S. Psychosocial predictors of outcome in acute and subchronic low back trouble. Spine.
1995;20:722728

I Gracely RH, Geisser ME, Giesecke T, Grant MA, Petzke F, Williams DA, Clauw DJ. Pain catastrophizing and neural responses to p
amongpersons with fiboromyalgia. Brain. 2004;127:8833

*2 Cognitive function in fibromyalgia patients Denise C. Palknnifer M. Glass, Meredith Minear, Leslie J. Crofford

*Rollman G, Lautenbacher S. Hypervigilance effects in fibromyalgia: pain expegigth@ain perception. In: Vaeroy H , Merskey H ,
editors. Progress in fiboromyalgia and myofascial paftmsterdam: Elsevier; 1993. p. 1589.

* Sletvold H, Stiles TC, Landro NI. Information processing in primary fibromyalgia, major depression and betihs; &
Rheumatol1995;22: 137-42

**Grace GM, Nielson WR, Hopkins M, Berg MA. Concentration and memory deficits in patients with fibromyalgia syh@bmExp
Neuropsyct999;21: 477-87

¢ | andro NI, Stiles TC, Sletvold H. Memory functioning ifept with primary fiboromyalgia and major depression and healthy
controls.J Psychosom R&897;42: 297-306

*"Sletvold H, Stiles TC, Landro NI. Information processing in primary fibromyalgia, major depression and healthy &ontrols.
Rheumatoll995;22: 137-42

58Cognitive function in fibromyalgia patients Denise C. Patknnifer M. Glass, Meredith Minear, Leslie J. Crofford

* Grace GM, Nielson WR, Hopkins M, Berg MA. Concentration and memory deficits in patients with fiboromyalgia syh@bmExp
Neuropsychl999;21: 477-87

60J Rheumatol Supp2005 Aug;75:81. Fibromyalgia syndrome: review of clinical presentation, pathogenesis, outcome measures,
and treatment. Mease P

61 Cognitive function in fiboromyalgia patients Denise C. Padennifer M. Glass, Meredith Minear, Leslie J. Crofford

62J Clin RheumatoR002 Apr;8(2):774. Cognitive and dissociative manifestations in fiboromyaldieavitt F Katz RSMills M,
Heard AR
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indicatesthat in order to achieve a level of cognitive performarecpial to healthy controlsn a test of working
memory, FM patients show more extsive neural activation in frontal and parietal regions, including bilateral
activation in the middle frontal gyrus and righide activation in medial frontal gyrus, superior parietal lobe, ar
precentral gyrus®® They have tautilize more extensive brairesources than samaged peers in order to achiev
comparable performance on cognitive tasks.

Pain, by itself,interfereswith the ability to thinkclearlyand toprocess information Memory impairment
in FM patients appears to be mediated largely by inattention, and the attentional system is uniquely vulner:
pairrinduced hyperarouséﬁ Pain affects sleep, FM patients are walown to have impairedisep, and chronic
sleep deprivation also has cognitive effects, especially attention. In fact, when FM patients are compared |
patients with rheumatoid arthritis and patients with musculoskeletal pain, they are no more impaired than tl
other two groups.They are, however, more anxious and more somatically alaBepression is neither
necessary nor sufficient to explain the cognitive difficulties of FM pafiéritst cognitive impairment in more
common and more severe in FM patients who are depres&éd.

¢g2 GSYLISNIYSyGEt GNIXAGazZ t20dza 2F O2y i NBf |
The cognitive symptoms of Fpétients are also affected by psychological factors, and also by the mere fact
chronic pain. That they have to expend more extensive brain resources to cope with cognitive tasks does
necessarily imply that cognitive impairment is a primary evefiiNh A secondary event is just as likely to call
forth a compensatory mechanism.

THE FSS, STRESS ARRSONALITY

Patients with one or another of the FSS will present, from time to time, at our offices, and usually fi
not-good reason. If the referrad from a physician, the rationale is that the problem is psychiatric. No treatn
KFda 62N] SR (Kdza FINE a2 ¢gK& R2y Qi &2dz 6284 KI @S
LT GKS NBFSNNI & 0O2YSa T NEwyusuallygahthrSWNERIQas if thayfodmidablé S
AyadaNHzySyid eAft dzy @SAft (GKS Y2ailiSNASa® LT GKS N
G2N)] 2y GKS AYUiSNFIFIOS 2F LAEOKALFGINE IOBR Y DWNE FN
a two-sided mirror, the one that makes the image smaller if you look on one side and magnifies it on the otl
82dz OSNIFAyte OFyQili aSS GKNRdzAK AdG®

The FSS, though, are on the interface, opaque as it may be. In all thesitgjueey inevitably involve
both soma and psyche, and if we spend a moment contemplating how the two interact, it will be illuminatin
several counts. Our reflections will carry us, first, to the territory of two psychological constructs that are
invariably applied to explain unexplained clinical conditions: stress and personality. The FSS are attributec
their advocates and critics alike, to a surfeit of activity in the neuroendocrine systems that mediate the stre:
response. Psychiatrists wistudy stress are, these days, more interested in personal qualities that confer

63Bangert AS, Glass JM, Welsh RC, Crofford LJ, Taylor SF, Park DC. Functional magnetic resonance imaging of working memory in
fiboromyalgia [abstract]. Arthritis Rheum. 2003;48:S90

64 J Rheumatol2006 Jan;33(1):1232. Distraction as a key determinant of impaired memory in patients with fiboromyalfeavitt
F, Katz RS

65 Arthritis Rheum2002 Dec 15;47(6):6384. Attentional functioning in fibromyalgia, rheumatoid arthritis, and musculoskeletal
pain patients. Dick B Eccleston CCrombez G

66 Landro NI, Stiles TC, Sletvold H. Memory functioning in patients with primary fiboromyalgia and major depression and healthy
controls. J Psychosom Res 1997; 42:-308

67 Grace GM, Nielson WR, Hopkins M, Berg MA. Concentration and memory deficits in patients with fibromyalgia syndrome. J Clin
Exp Neuropsych 1999; 21: 487
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vulnerability or resilience to stress.

Ly GKS ySEG OKIFLIISNE 6S &aKltf | RESYyddzNB TdzNI
experience of cognitive impairrgeli @ ¢ 28 YSi sAGK GKFG ARSI S¥FNA4S
not infrequently, characterized by the feeling that one is cognitively impaired, while the results of neurocog
tests are perfectly normal. This, in fact, is a very cmm presentation in the neuropsychiatry clinic, and there
ought to be a way to address it. Finally, there is that blackest of black holes, conversion disorder. Not to s
that the FSS are conversion disorders, although many unsympathetic physieleve fust that. Rather, the
differential diagnosis of the FSS, and many of the other conditions dealt with in the book, usually includes «
the somatoform disorders. It is to useful to be able to tell them apart.

All of the mild cognitive disorde have a relationship a priorior a posteriorig with the problem of stres
and the even more abiding problem of personality.

STRESS

When people complain about inattention or forgetfulness, or when they develop somatic symptoms that
arehardtoexpl Ay S @G aiNB&&é A &StrésKiSthedmiiversat sohiit bpdthglbgyisktidiyiet that
stresscan cause disease in any organ systinas been held to account, at one time or another, for most
diseases.Whenthere isa single answeto so many questions, is timeto ask a different question.

Everybody knows what stress is but nobody does anything aboneiknow that because there is stib
muchof it around. | think that ane of the most predictable fallacies humaamepr2 y S (2 A& GKIF G & KSNE
aliNBaa Ay (2RI&Qa 62 NI Rusfalidr fiat dné SIS prabsblg Rflecishe e & that azali
stress is less stressful to children than to adults, and stress intolerance is one of the cardinalzx’y’yng%fSo
perhaps the right question to ask is this: whgtigss for person A is just desert for perséhIBwas a signal
accomplishmenbf stress theoryto discovethow the CNS communicates with the endocrine and immune systems
throughthe hypothahmicpituitary-adrenal axis (HPAA) remains to discover the nature afdividual
vulnerability and resilience in the face sifess.

The medical concept of stress wdsvelopedby the HungariarCanadian endocrinologist, Hans Selye,
whose limited commad of English led him to misname it. Stres$erm fromphysics, refesto the properties of a
material that allows it to resume its original size and shape after having been compressed or stretched by an
external force. (Hooke's Law oflasticity[1676]is thatthe amount by which a material body is deformigke
strain| is linearly related to the force causing the deformatitime stresg.) If he hadunderstood the distinction,
Selye would have promulgated a theorystfain.

Experiments on rats show that if the organism is severely damagadute nongecific nocuous agents
such as exposure to cofjrgical injury, production of spinal shock (transcisicgh@tord), excessive
muscular exercise, or intoxications wstiblethal doses of diverse drugs (adrenaline, atropine, morphine,
formaldehyde, etc,)a typical syndrome appears, the symptashsvhich are independent of the nature of
the damaging agentr the pharmacological type of the drug employed, and represg¢hér a response to
damage as sucf?.

The stress reaction, therefore, is nonspecific with respect to the stressor, at least according to Selye.
Stresds an event thatlisrupts (orthreatensto disrupt) themilieu in#rieur, the homeostatic balance of the

%8 Stress 2005 Mar;8(1):6983. Stress, glucocorticoids and ageing of the immune systeBauer ME
69 A Syndrome Produced by Diverse Nocuous Agents, Hans Selye, Nature (vol. 138, July 4, 1936, p. 32)
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organism. That covers a lot of teory, and so we have physical stress, mental stress and psychosocial stress,
distress and eustressjternal and external stress, acyteepetitiveand chronic stress, post traumatic stresgess

FNI OGdzNBazx aidNBaa (Sadaxz2yS O02dzZ R 32 2y o 2 KSy 2yS
necessary tthone down In the following discussion, we shall concentrate on psychological or psychosocial stress

THENEUROENDOCRINEMMUNEINTEREACE

The physiology of the stress response involves the hypothalgitigtary-adrenal axis (HPAA) which is
activatedin orderto preserve homeostasis (the general adaptation syndrome). lishiogt run, this endocrine
responses protective. In the longun, and in theface of severe or unrelenting stresscan cause diseas®.How
it can do this worked ouih remarkable detail on the brain sideyt only to a degree on the organ side.

Psychological stressandisrupt the functional interaction betweethe nervous and immune systerend
from dressinduced immune dysregulatiocomeshealth consequencesuch ageducedimmune responseéo
vaccines, sloer wound healing, reactivating latent herpgsuseslike the EpsteinBarr virus and enhancing the
risk for more severe infectious diseas€hronic stressan increase the peripheral production of proinflammatory
cytokines, such as interleukin @8,)and hgh serum levels of & have been linked to several conditiofike
cardiovascular disease, typadiabetes and some cance?s.Depression, which some psychiatrists consider to be a
chronic distress condition, is associated with hypercortisolemia and has similar effects on im?ﬁunity.

The stress response and thdlammatory response araormal physiological processthat are essential
for maintenance of homeostasis and surviv@heir respectivehumors are the adrenal glucocorticoids and the
cytokines. Both response systems apetent forcesthat cause a lot of mischief whehey get out of hand. Both
aregoverned, thereforeby regulatory feedback mechanisms that make the appropriate adjustments to
neuroendocrine, immune and behavioral response, but that also can be overwhelmed and disrupted

Communication between the CNS and the imne system is bidirectionalTheCNS regulates the
immune systenthrough theHPAA, and also throughe HR;gonada) HR:;thyroid and the HRgrowth-hormone
axes It also regulates immune function through thetonomic nervous systenby releasng norepineptrine and
acetylcholine from sympathetic and parasympathetic nerv@st how doe the immune system communicate
with the CNS? Hodoesthe CNSecognizehe extent of inflammatory response taking place in peripheral tissues,
so that it may respond approjately?

Several mediators and mechanisms have been considaszdsponsible for interacting with the CN&t
cytokines produced during the inflammatory resporege probablythe mostimportant humoral mediators.This
can occur via fast neural pathwagr a slower humoral pathway, resulting in the expression ofipftammatory
cytokines in macrophaglke cells and microglia in the brai@ytokines producedn brain by glial cellexert
paracrine/autocrine effects on hormone secretion and cell proliferatiéiso, gtokinesgenerated in the
periphery carcross the blooebrain barrier cytokine receptors are found on many nerve célis.

Complex interactions exist among cytokinedlammation andbehavioralresponsesn order tomaintain
homeostasis, health, and weiking. Like the stress responséyd inflammatory reaction is meant to be tailored to

70Ann N Y Acad Sdi999;896:3047. Protective and damaging effectsmédiators of stress. Elaborating and testing the concepts
of allostasis and allostatic loadVicEwen BSSeeman T

71J Neuroimmune Pharmacd006 Dec;1(4):42¥. Stressinduced immune dysregulation: implications for wound healing,
infectious disease and canceGodbout JPGlaser R

72 Ageing Res Re2005 May;4(2):1494. The stress system in the human brain in depression and neurodegenergdienab DF
Bao AM Lucassen PJ

™ Acta Biomed2007;78 Suppl 1:2347. Central nervous system recognition of peripheral inflammation: a neural, hormonal
collaboration. Hopkins SJ

Aa
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the stimulusand to this end participates ia systemic antinflammatory feedbak system In response to an
inflammatory eventglements of thestressneurocircuitry act to preserve the cytokine balance angtotect the
immune responsé&om systemic overshootingHowever, uder certain conditions, theeuroendocrineimmune
interface can be disrupted, and such casestress hormones may actually facilitate inflammatlmnactually
inducingpro-inflammatory factors.When thisneuroendocrineimmune interfacebecomes dysfunctionabystemic
disease may ensue; for exampétopic/allergic and autoimmune diseases, obesity, depression, and
atherosclerosig’

Cytokines produced at inflammatory sitigsthe peripherysignal the brain to producsomething called,
lj dzi A \gickhedshehavidr Sicknesbehaviorrepresentsno less than thedaptive reorganization of the
priorities of the host during an infectious episode Sickness behavior is now recognized agrairome andpart
of a motivational system that reorganizes the organism's priorities to facilitate recovery from infegtien.
finding that sickness behavior occurs in all mammals and birds indicates that communication between the immune
system and brain has been evolutionarily conserved and forms an important physiological adaptive response t
favor survival of the organism duag infections. The fact that cytokines act in the brain to induce physiological
adaptations that promote survival has led to the hypothesis that inappropriate, prolonged activation of the innate
immune system may be involved in a number of pathologitdlichbances in the braitike Alzheimer's diseas®.

Cytokineinduced sickness behavior was recognized within a few years of the cloning and expression of
interferon-alpha, IL1 and IE2, whenclinical trialsquickly demonstratedhat injection of recombinant cytokines
into cancer patients led to a variety of psychological disturbanttesas subsequently shown that physiological
concentrations of proinflammatory cytokingsuch a®ccur after infectionact in the brain to indae common
symptoms of sickness, such as loss of appetite, sleepiness, withdrawal from normal social activities, fever, aching
joints and fatigue. Pathological conditions likeystemic infections, cancer or autoimmune diseaseassociated
with prolongedactivation of the peripheral immuneesponse. fie ensuing immune signaling to the brain can lead
to an exacerbation of sickness and the development of symptoms of depression in vulnerable individsials. Th
mechanism may account for the highevalence otlinical depression in physically ill peopfe.

Activation of the immune respongsy inflammationprovokes neuroendocrine and central neurochemical
effects that arevery similar tathose elicited bypsychosociastressors Infact, inexperimental animalswhen pre
inflammatory cytokines are administered in concurrently with a stresbertwo havesynergistic effects® " So,
it is hardly surprising that elevated levels gin cytokines have been linked ¢onditions that are traditionally
associated \th stress, likdibromyalgid®, somatoform disordef& and fatigue®™ Several lines of evidendgve

™ Neuroimmunomodulation2005;12(5):25869. Cytokinedysregulation, inflammation and webleing. Elenkov IJlezzoni DGDaly A
Harris AGChrousos GP

" Trends NeuroscR002 Mar;25(3):154€. Cytokineinduced sickness behavioumechanisms and implication&onsman JAParnet
P, Dantzer R

®Brain Behav Immur2007 Feb;21(2)83-60. Twenty years of research on cytokiieduced sickness behaviobantzer RKelley
KW

"Nat Rev NeuroscR008 Jan;9(1):466. From inflammation to sickness and depression: when the immune system subjugates the
brain. Dantzer RO'Connor JOFreund GGJohnson R\WKelley KW

" Brain Behav Immur2008 Synergistic and additive actions of a psychosocial stressor and endotoxin challenge: Circulating and
brain cytokines, plasma corticosterone and behavioral changes in n@deb JHayley SGandhi RPoulter MQ Anisman H

™ J Neuroimmunol2007 May;186(12):4553. Interferonalpha effects are exaggerated when administered on a psychosocial
stressor backdrop: cytokine, corticosterone and brain monoamine variatidmssman KHPoulter MQ Gandhi RMerali Z
Hayley S

8 Clin Exp Rheumato2007 MarApr;25(2):22530. Cytokine patterns in fibromyalgia and their correlation with clinical
manifestations. Bazzichi LRossi AMassimetti G Giannaccini GGiuliano TDe Feo FCiapparelli ADell'Osso L
Bombardieri S

 Neuroimmunomodulation2007 Dec 10;14(5):23842 Alexithymia and Interleukin Variations in Somatoform Disordeedrosa Gil
F, Nickel M Ridout N Schwarz MJSchoechlin CSchmidmaier R
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also indicatedndicate that brain cytokines, principally interleukibeta (I-1beta) and ILL receptor antagonist

playa role in the biology of major degssion®® a { A O1ySaa o0SKIFPA2NE f SyRa | ySg
convention of psychosomatic medicine, that events in the psyche generate pathological conditions in thdtsoma.
implies that nental states do not function independently of bodilynfttions. Thecommunication is bidirectional,

and it is an unwarranted assumption that one should have primacy over the offike. ability of the brain to

regulate immune responses depends on the capacity of the immune system to influence brain fufictions

STRESNEUROCIRCUITRY

The neurocircuitry of the stress response was initially located to the hypothalabuighe hippocamgal
formationiswas the first structure, beyond the hypothalamus, toreeognized as a target tiie adrenal
glucocorticoid$”® It has anunusualcapacity forstructural plasticity includingongoing neurogenesis the granule
cells of the dentate gyrysis well asynaptogenesianddendritic remodeling Theplasticityof the hippocampus
normallysubservesadaptation to stressbut stressos that areprolonged orof sufficient magnitudesan
compromise hippocampailasticityand, paradoxically, impair the ability of the brain to appropriately regulate and
respond to subsequent stressofs Thecostof hippocampakensitivity toglucocorticoidss selective vulnerattity
to damage prolongedstress suppregsneurogenesigndleads todendritic atrophy and syndje loss The
prefrontal cortex can also be affected in this v.vﬁy In contrast,in the amygdad, prolongedstressleads to the
proliferation of dendrites and spine%g.

LIS 1

Gb2NXIfé¢ aitNBaa Aa a2 xwéSdeKghed Badjlisktd. Chrdnik ¥ress @ thé GtiedzO (i dzNE &

hand, setsa destructive cycle into motion.h€& role of thehippocampusthe prefrontal cotex and anterior
cingulate/prelimbic cortexsto inhibit stressinduced HPA activation, whereas theole of theamygdalasto
enhanceglucocorticoidsecretion. The chronic stress reaction, therefoeatesa positive feedback loop:
chronically eleveed levels of stress hormones downregulate structures thrainarilyinhibit the stress response,
and upregulate structures that support itThese observations were first made ingabut it has also been
observed thapatients with posttraumatic stress disorde(PTSD3how smaller hippocampalnd anterior
cingulatevolumes, increased amygdaldunction, and decreased medial prefrontal/anterior cingulate funcffon.

N2 NY I £ a (icindia stréshiave/dRthogonal effects of the relative contributions of inhibitory and

stimulatingfunctionsof the stress neurocircuittylmmediate physiologicals$ 8 82 NB 0648 a8 GSYA O &0 NB:

sudden painful stimulus, are relayed directly to the hypothalagspgcifically, the paraventricular nuclefid/N]

2T GKS KeLRUGKFfFYdzay LINBadzykote o0& oONFAyadSy OFGSOK2¢t |-

hand,are events that require interpretation by higher bratructures psychosocial stressoralfinto this
category. Thewre channeled through limbic forebrain circuit® the face of prolonged stressors of this nature,

8 Neurol Clin2006 Aug;24(3):5019. Depression and immunity: inflammation and depressive symptoms in multiple sclei@sis!
SM Irwin MR

% Mol Psychiatry1999 Jul;4(4):31:27. The role of inflammatory mediators in the biology of major depression: central nervous
systemcytokines modulate the biological substrate of depressive symptoms, regulate s&epsnsive systems, and
contribute to neurotoxicity and neuroprotectionLicinio JWong ML

% Encephale1995 Dec;21 Spec No 78 [Stress theories and the somatization proced3antzer R

% physiol Rev2007 Jul;87(3):87304. Physiology and neurobiology of stress and adaptation: central role of the bMaEwen BS

% Ageing Res Re2005 May;4(2):2787. Repeated stress and structural plasticity in the br&adley JMorrison JH

8 Ann N Y Acad S@001 Mar;933:26577. Plasticity ofthe hippocampus: adaptation to chronic stress and allostatic losidEwen
BS

8 Ageing Res Re2005 May;4(2):2787. Repeated stress and structural plasticity in the br&adley JMorrison JH

¥ Dialogues Clin Neuros 2006;8(4):4451. Traumatic stress: effects on the braiBremner JD
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however,limbic structurescan becompromised in their ability to modulate the stress response (hippocampus) or

strengthenedin their ability to augment it (amygdald}

Visualizing the stress neurocircuits can be done by monitoring the expression of immediate early genes

O0L9DQ&V ,Ahich arkisducad\dapidly and transiently by stress and glucocorticéldscessivetressors
induce IEG expression first in the cortical and lpalbéas, and then in the PVN thie hypothalamus and soon
thereafterin peripheral tissues, including the ventricular myocardium and coronary arteries and the epithelium,
smooth muscles and taries of the stomacfi

There are many other components of the stress system, butathiseviatedsummary is sufficient to
support the point that the mechanisms of stress and disease are nowmihdefinedbut also clinically relevant.
Brain regims such as the hippocampus, amygdala, and prefrontal cortex respond to stress by undergoing

structural remodeling, whicks adaptive, in the case of acute or normal stress, but which can be damaging in the

event of chronic stress. Theehavioral and physlogical responsethat ensue, in the latter instance, are reflected

in many different clinical conditions. It is hardly surprising that the myocardium, arterial epithelium and Gl tract

are endorgans for an aggravated stress respanSeuctural and functional imaging reveal smaller hippocampal
volume inPTSDwhich is, by definition, a stresglated condition; in depression, in which the relation to stress is
decidedly more complex; and alsodgingrelated cognitive impairmentwhichis not ordinarily classified among
the stressrelated disorders, but perhaps it

Two clinical events should be dealt with before we go on to the next topic. Is stress, in fact, related to
cognitive impairment, beyond the functional explanation wegawvhile ago when we alluded to the agency of
chronic pain, fatigue, depression and poor sleep? These are indirect mechapésheps there is a direct
mechanism.If so, it may reside irhe vulnerability of thehippocampuswhich isan important struture in the
perception of chronic pairtp be sure but isalsoidentified as a player in declarative, spatial, and contextual
memory.93 If chronic stress is associated with hippocamip&blution, then memory should also be impaired, and
this isprecisey what happensn animalsas well ahumans QGironic stress and hippocampal involution are
associatedhot onlywith agerelated cognitive impairmentyut alsowith more severeognitive impairment.
Numerous studies have indicated that people who haveseigmced more in the way of chronic stress are prone
to mild cognitive impairmentNIC) and dementia’® ** % **%” The neurobiological rationale is that patientith
If T KSAYSNDA RAaSEHAS o! 5BankHighlbvelSdf & iation $nfheufodsdhétisetrete T
CRPF? Preclinicaktudies have shown thatress and glucocorticoigeovoke misprocessing of amyloid precursor

“Trends Neuroscil997 Feb;20(2):784. Neurocircuitry of stress: central control of the hypothalaspituitary-adrenocortical axis.
Herman JPCullinan WE

> Neurosci Res1997 Nov;29(3):18207. Stressinduced expression ofiimediate early genes in the brain and peripheral organs of
the rat. Senba EUeyama T

2 Dialogues Clin Neuros&006;8(4):3678 Protective and damaging effects of stress mediators: central role of the bkdEwen BS

“Ann N Y Acad S@001Mar;933:26577. Plasticity of the hippocampus: adaptation to chronic stress and allostatic IvaEwen
BS
 Neurology 2007 Jun 12;68(24):208%. Chronic distress and incidence of mild cognitive impairmiéfison RSSchneider JA

Boyle PAArnold SETang YBennett DA

95 Neuroepidemiology2006;27(3):1433. Chronic psychological distress and risk of Alzheimer's disease in oldVdgen RS
Arnold SE Schneider JAelly JFTang YBennett DA

96 Neurology.2003 Dec 9;61(11):14785. Proneness to psychological distress is associated with risk of Alzheimer's digéésm
RS Evans DABienias JIMendes de Leon CBchneider JABennett DA

97 Alzheimer Dis Assoc Diso2D07 JuSep;21(3):208 Do workrelated stress and reactivity to stress predict dementia more than
30 years later?Crowe M Andel RPedersen NLGatz M
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peptide in thehippocampus and prefrontal cortex, resulting in the generation of amybbeiz (Abeta) which has

disruptive effectson synaptic function and cogriti, and is an element in the pathogenesis of AThis line of

evidence may or may have a bearing on cognitive impairment in the FSS, but it is well worth keeping in mind, as we
touch again a the subject later on.

Anotherclinical issue that is always problemadticdisorders like chronic fatigue and fiboromyalgia, is why
women are selectively afflictedMales are more susceptible to cardiovascular and infectious disease, but they are
outnumbered by women for many autoimmune disorders and chronic 1&i@n a simplistic levelwe maycite
the fact that themost important glucocorticoid in humans is cortismhich ispresent in higher levels in women
than in men'® Femalesalsoshow an increased stress response anldnger physiologicakcovery time
compared tomales'® Of course, it is not quite so simplie stress system is affected hifered levels of sex
hormones, including estrogen, oxytocin and androgefize characteristics of the female stress respoase
different during different phases of the luaécycle, during pregnancy and after menopause. The responsiveness
of the HPAA is higher in the luteal phase; after menopause, there is an increase in sympathoadrenal
responsiveness and HPAA activity; and during pregnancy, the activity of the sympatradadre HPAA systems is
attenuated’®® The psychaeneuro-endocrinology of the female enjoys dmpressivdevel of complexitybut what
else is new?

VARIABILITY IN THETRESSRESPONSE

It is not unlikely that there is some kind of relationship betw@agchosocial stress, the stress response in
the HPAA, and a wide range of different clinical conditions. Two problems arise, though, before we accept this
formulation as canonical. The first problem is the extraordinary number and range of diseaséicfostress is
counted as an etiology. An etiologic agent that can cause chronic fatigue, depression, autoimmune disease,
cardiovascular diseasél distres$ Yy R | f T K S A ¥ SohhRgiof tRersértS It igaeSequivalent of the old
saw, thatlife itself is a terminal disease because it invariably results in ddatthat light, onerecentapproach to
the study of stress heexpanded the concept to cover the wear and tear of everyday life:

It is not just the dramatic stressful events that exactithell, but rather the many events of daily life that
elevate and sustain activities of physiological systems and cause sleep deprivation, overeating, and other
health-damaging behaviors, producing the feeling of being "stressed out." Over time, tHis resuear

and tear on the body which is called "allostatic load," and it reflects not only the impact of life experiences
but also of genetic load, individual lifestyle habits reflecting items such as diet, exercise, and substance
abuse, and developmeritaxperiences that set Ifieng patterns of behavior and physiological

reactivity.'®*

| have no doubt that this is true, but its prescriptive value is small. Perhaps it explains why monks and
nuns are remarkably healthy and lofiged, but itbeggarsthg dzSa G A2y a 2F o6Ke (KSday | tf2adl
f AGAY3I FTAYRA a2YS$S LIS2LI S aaiNBaasSR 2dzié 1®yR 20KSNE OKS:

100Psychoneuwsendocrinology2006 Feb;31(2):1578. The effects of sex and hormonal status on the physiological response to
acute psychosocial stresajantie EPhillips DI

101Ageing Res Re2005 May;4(2):1494. The stress system in the human brain in depression and neurodegenergdiwnab DF
Bao AM Lucassen PJ

102Horm Behav2006 Nov;50(4):5283. Stress sensitivity and the development of affective disordeBale TL

103Psychoneuroendocrinolog2006 Feb;31(2):1578. The effects of sex and hormonal status on the physiological response to
acute psychosocial stres&ajantie EPhillips DI

104 Dialogues Clin Neuros@006;8(4):3678 Protective and damaging effects of stress mediators: cemtial of the brain. McEwen
BS

105Prog Neuropsychopharmacol Biol Psychia®§05 Dec;29(8):119200. Defining stress as a prelude to mapping its
neurocircuitry: no help from allostasidDay TA
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In fact, studies of stress and its relationship to demeatid other diseasbave been careful to
dem2 y &GN} GS GKFG GKS y2EA2dza St SYSyid A& y2i adiNBaa oe
stressful events in an excessive and damaging manRek & 1 NS a & LINE y S{°8%ARosesampleiind G A &
prospective study of 2,049&dish twins who were followed up for more than 30 years, the risk of dementia was
not increased by stressors like job dissatisfaction or high job demands, but it was increased in individuals who
NBLR2NISR aKAIKSNS NBFHOGAGAGe (2 aiGNBaaodé

So, the second pliem is whatisit that predisposes some individuals to a damaging stress response
while many others, fed the same diet of stress, will only thriviéfat is probably a more fruitful avenue of
investigation than trying to define what a stressar Selg himself, when he learneaboutthe physics of stress
and strain, complained that he shoul@ve proposed a theory of strain; his theory was not about the stress that
happens, It the response thastressgenerates, or strain.¢ KS LJ2 A y (i A positio@iii theldéntindnce vy S Q &

hierarchy!®2 NJ 1 KS NRodzalySaa 2 7B ¢obsdOcive té 2résa. IThe quesiibdlisavNal makes & § S Y

some individuals more sensitive to the stressful events that are necessary concomitants of an active life, to the
degree that it actually makes them sick.is notoutlandishto think that stress resistance, or distress proneness,
mighto S ljdzZl ft AGASE GKFIG AyFfdzSyOS 2ySQa LRaAldA2y Ay (GKS
system.

Asimilar, butmore difficult question is why stress leads to disease A in some people but diseases B, C or D
in others. This problem has always been less amenable to holistic theorizing that the general proposition that
GaiNBaa Ol dza Sa dbkginbigs, Ssychiatristy liRe ARrbiPAWler &nid Franz Alexander proposed a
A2t 23A0LE YIGNRE 2F a2NBlIY AYyFSNAZ2NAGEE T thBiF SNNX y 3
afflicted inpatientswith psychosomatic disorder Recent resarch indicates how this happensVe havealluded
G2 GKS SELINBaaAzy 2F LI9DQA Ay (A&aadzSa  Kdppeaskth&tB f A1 St
whether stress hormones havneficial or adverse effectdtimately depend on dtargettissue sensitivityto
these steroidsamongindividuals, differences are seen in target tissue sensitivitucaggorticoidsensitivity vaies
between different target tissues in the same organjsmtimes of acute stress glacorticoid sensitivity can
change dramatically in different tissues; and there are substantial-ingividual differencesn both of these
characteristics There ardlifferences inglucocorticoidsensitivily in patients suffering from diverse somatic and
psychiatric diseasespmpared to healthy people, and the latter are characterized by rapid and efficient
modulation ofglucocorticoidsensitivity in response to psychosocial str&ss.

Attempts have been made, in studies of animals and people, to define what it is that makes some
individualsand some organ systenmyperresponsive to stressResearchers have subjected people to an amazing
variety of laboratory stressorsanging from speaking in public to jumping out of airplanes (with a parachute). The
results of such studies aremarkably uniform, at least in their diversitiNeuroendocrine and physiological
stressor reactions vary greatly from one individual to another, and this is true of people as well as laboratory

106 Neurology.2003 Dec 9;6(11):147985. Proneness to psychological distress is associated with risk of Alzheimer's digéésm
RS Evans DABienias JIMendes de Leon CBchneider JABennett DA
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108 Alzheimer Dis Assoc Diso2D07 JuSep;21(3):20® Do workrelated stress and reactivity to stress predict dementia more than
30 years later?Crowe M Andel RPedersen NLGatz M
109Ann N Y Acad Sdi999;896:3047. Protective and damaging effects of mediators of stress. Elaborating and testing the concepts
of allostasis and allostatic loadMcEwen BSSeeman T
110Neuroimage2007 May 1;35(4):16012. Neural pathways link social support to attenuated neuroendocrine stress responses.
Eisenberger NITaylor SEGable SIHilmert CJLieberman MD
Stress2003 Sep;6(3):2022. Glucocorticoid sensitivity in humasisterindividual differences and acute stress effecohleder
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animals: people who are "high responders" or "low respoistién terms of ACTH and total plasma cortisol
responses dexamethasone nonsuppressors and suppressors in response to exarhised stres§> and in
N} G&4% 3INRdzZLIA 6AGK Y2NB 2N fSaa asSvy2tiazylrt adloafArdes A

Markedvariability in individual responses to stressasin fact, the rule. Even the monstrous events of
the Holocaust had markedly disparate effects on the victims who survives. A OG 2 NJ CNJ y 1 f Qa4 SELISNA
conclusions are thoroughly in accord withidiesof LJS 2 LJeaStiars tolaboratory andreatlife stressors the
subjective perception of the situation is probably the main determinant of the psychoendocrine response pattern.
18 ¢Evidently, theobjective’ characteristics of a given event are tt only determinants of reaction to the
event itself. According to a constructivigierspective, every given stressor has a strictly personal and idiosyncratic
meaning and loses its 'objective’ characterisics’

Anyone who has worked in Hollywood knéd G KI G GKSNB NS aF RNByYlFfAyS 2dzy
employ as stunt men.Avoidance isur usual response to stressful situatiqrmit there aremdividualswho seek
out experiences that involvstrong activatiorand a lot ofstress "Stressseeking" behaviohasalsobeen
described in various animal specida.monkeysBarrett and Spealmashowedthat high and constant rates of
responding may benaintained on a lever that delivers electric shqdkisleast in some individuali rats, ithas
been reported that stresée.g.,intense handlinycan induce place preference, a behavioral response commonly
seen with drugshat cause euphoria. dne rats, but notll rats, willselfstimulate aversive brain regiongth an
electrical disharge inducingbehavioral and autonomic disturbances similar to thoselofsiological stress.
Seeking activating or stressful situatiolike exposure to novelty in the rodent, has interestadpptive correlates.
Some rats exhibiigns of anxietyvhen forcedinto a novel environmenand others shovpreference for novelty
when given the choice betweenfamiliar and a novel environment. Thegter, describedas high responders (HRs)
as opposed to low responders(LRs), also show a higher sensitivittg teehavioral ansheurochemical effects of
psychostimulantand a highepredisposition to setadministerthe drugsin'[ravenously118 And t is not only
adrenaline that these stuAtan rats are after. @ticosterone has reinforcing properties, egidenced by the
development of intravenous setfdministrationin laboratory animals SIf-administration ofcorticosterone
occursat plasma levels that are comparable to those induced by strieskvidual differences in corticosterone
selfadministraion are related to reactivity to novelty and sensitivity to drugs of abtisesefeaturesor
laboratory rats are not dissimildo those of humarsensation seeker?

2 psychosom Med2003 MayJun;65(3):45@0. Dissociation between reactivity of the hypothalampisuitary-adrenal axis and the
sympatheticadrenatmedullary system to repeated psychosocial streSshommer NCHellhammer DHKirschbaum C
J Clin Endocrinol Metali994 Aug;79(2):37-83. Exercisenduced activation of the hypothalamvgituitary-adrenal axis: marked
differences in the sensitivity to glucocorticoid suppressidtetrides JSMueller GR Kalogeras KTChrousos GRGold PW
Deuster PA
147h Vyssh Nerv Deiat InPIPavloval990 MayJun;40(3):5780. [The prediction of resistance to emotional stress based on the
individual testing of behaviorJumatov EAMeshcheriakova OA
WCNFYy1EZ 0 alyoa {SINOK F2N aSlyiy3ao b, s 2FakKay3aadzy {Ildz NB t NJ
118 psychother Psychosom999;68(3):11450. Psychological stress and neuroendocrine function in humans: the last two decades of
research. Biondi M Picardi A
" psychother Psychosori999:68(3):11450. Psychological stress and neuroendocrine function in humans: the last two decades of
research. Biondi M Picardi A
118Corticosterone in the range of stresésduced levels possesses reinforcing properties: implications for sensaéeking
behaviors Proc. &tl. Acad. Sci. USA Vol. 90, pp. 11713842, PIER VINCENZO PIAZZA*, VERONIQUE DEROGHE, JEAN
MARIE DEMINIERE, STEFANIA MACCARI, MICHEL LE MOAL, AND HERV9 SIMON
119Proc Natl Acad Sci U S1893 Dec 15;90(24):11738&. Corticosterone in the range of streésduced levels possesses reinforcing
properties: implications for sensatieseeking behavior®iazza P\MDeroche YDeminiére JMMaccari SLe Moal M Simon
H
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DEVELOPMENTADRIGINS OF THRITRES$RESPONSE

It is inevitable that researchers would lodk2 SIF NXf & fAFS Fa | G4AYS gKSy (KS
can be set by a primal experience of one sort or another. It may be challenging to test this hypothesis in human
beings, but it is an easy thing to do in rodents, who breed frequentlg¢,the motherinfant relationship can be
manipulated without provoking outrage among the lab assistaots. I 'y & 2dz AYlF IAYyS | I NX 26SQa
depression in monkeys beiqgrmitted today?) Rat babies who are separated from their dams, for exiaipave
been shown to suffer lonterm effects on their behavioral and endocrine responses to stress. Brief periods of
separation result in an attenuated adrenal response to stress (reduced secretion of corticosterone). In contrast,
longer periods of segration result in an exaggerated response and several behavioral anotikdiesreased
alcohol consumption, increased startle responselé?o@\ little bit of stress is good for a rat, but too much is not.

Mild stress, which to a rat takes the form pdstnatal "handling' influences he behavioral and
endocrine responses to stregsadult life As adultsthe handled ratsare less fearfuin novel environments and
have a smallerincrease in the secretion of adrenal glucocorticoids in response &oiaty of stressorsEarly
handling increases glucocorticoid receptor density in the hippocampus and frontal cortex, enhancing the sensitivity
of these structures to the negativieedback effects of elevated circulating glucocorticoids, and increasing the
efficacy of neural inhibitionfoACTH secretion. These effects are reflected in the differential secretory pattern of
ACTH and corticosterone in handled and nonhandled animals under conditions of &tress.

Severe stress, even includingaternal undernutriton during gestationhas adverse effects in the later life
of the rat:chronic hyperactivity of the HPAA axfselevated CRF mRNA in the hypothalaRVN lower
glucocorticoid receptor densitiyn the hippocampusiepressivdike behavior in the forced swiming test and
significant learning impairmenis the kinds of tests that laboratory assistants make rodent&’do

Theprinciplethat én2 NJY I £  isipiiodBive avhile prolonged or chronic stress is damaging was first
enunciated in studies that were teporally delimited; experiments in adult animals, for example, whose limbic and
prefrontal cortex adapted in a favorable way to the former, but in a distinctly unfavorable way to the latter.
Developmental studiesuggesthati K S 1j dzI f A (i & s Retiroehdgcrire Virid hefidviBralzbtresg response
throughout life can be influenced Barly rearing conditions Ithas been suggested thatneurobiological
substrate for the relationship between early life events and altered stress proneness might bthsamike
changing the sepoint of central CRF syster‘}?é‘.

It has been difficult to replicate these dramatic findinggrimates, however Disruptingmother-infant
relationshipsn monkeyscan lead tdbehavioral disturbance but the endocrine respoms@ot so consistent as it is
in rats. The longterm effects of early experiences in humareve proven to balifficult to interpret.125 One such
effort, however, is worth mentioning. In 200Bllis, Essex & Boyoeported the results of twetudies of 29

120Psychoneuroendocrinolog2005 Nov;30(10):9396. Developmental determinants of sensitivity and resistance to strdssvine
S
121J Steroid Biochem Mol Bidl991 Aug;39(226574. Cellular mechanisms underlying the development and expression of
individual differences in the hypothalampituitary-adrenal stress responseMeaney MJViau V Bhatna@r S Betito K Iny
LJ O'Donnell DMitchell JB
122 Psychoneuroendocrinolog2007 Aug;32 Suppl 1:SP®. HPA axis programming by maternal undernutrition in the male rat
offspring.Vieau D Sebaai NLéonhardtM, DutriezCasteloot | Molendi-Coste QLaborie CBreton C Deloof SLesage J
123Psychoneuroendocrinolog2007 Apr;32(3):25®6. Cognitive impairment associated to HPA axis hyperactivity after maternal
separation in rats.Aisa BTordera RLasheras BDel Rio JRamirez MJ
Neuropsychopharmacolog®005 Dec;30(12):219204. Longterm consequences of neonatal rearing on central corticotrepin
releasing factor systems in adult male rat offsprirRlotsky PMThrivikraman KVNemeroff CBCaldji CSharma SMeaney
MJ
125 psychoneuroendocrinolog2005 Nov;30(10):93@6. Developmental determinants of sensitivity and resistance to strassvine S
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children age &, in which theyrelated measures of autonomic and adrenocortical activity to the quality of their

home environments.They discovered heightened reactivity to laboratory challenges in children who were living in
GOSNE &dNBaaitaddie Sy @WRINRPUYKYSE I f a2 F2dzyR AYONBst@SR NBI OGAQ
environments'?® The authors affirmed what we already know, that stress reactivity is not a unitary progess

that it incorporates counterregulatory circuithat modify or temper physiological arousaBut they also
demonstratedsomethingthat has been explicit in the foregoing discussiorigiol think about it it is entirely

intuitive. What Ellis et al. described wasurvilinear, tshaped relation between eargxposures to adversity and

the development of streseeactive profiles, with high reactivity phenotypes disproportionately emerging within

both highly stressful and highly protected early social environm&htin other words, a little bit of stress is 00

for a kid, but too much is not.

The authors concede, however, that although developmental experience plays a role in calibrating the
response dynamics of the strebBsB 4 LI2ya S aeaidSyvyas O(KIFG GKSNAGFafdéhs L2t e3as
brings us back to the nagging questio@rtain personality factorare saichave strong predictive values with
regard to stresseinduced neurophysiological reactiofsS. Now, what are those factors?

PERSONALITY

Everybody knows what personality But adefinition is in order, anywayPersonalityis a complex
organization otognitive, attitudinal, motivationahnd energetic patternghat are integrated, unique to the
individual, and thagovern the way we think, feel and behavieersonalityis something that everybody has, but it
is the most important thing that makes us differerit.is dynamic, and capable of ongoing adjustment and
adaptation, but it is composed ¢faits that are heritable and highly stable. It is the integration of internal syste
that we employ to deal with the environment, and it is the way events in the environment are processed on the
inside. It is the way a person i&

Psychologisthavedeat 6 A 1 K LISNR2Y | f AGe SAGKSNI OFG(GSa2NROlFffte oal
(@ LISNE& 2 v | f Médieal réshdrcheiisthave Idoked at both types and traits when they study relationships
between personality and disease, although they tendhéwepreferred the latter; e.g., Type A personality and
heart attack. 8 does the populapress, the businegwessand an entire cottage industry spawned by the Myers
Briggs Type IndicatoiReducing the seething mass of humanity to a few personality tiggesmething we are
prone to doingput | have my doubtabout it And as it happensiery few psychologistshese daystalk about
LISNE 2 y I £ At@lB hedvean@drdScdriveys something static and stereotypi€alychologists increasingly
agree that the proper study of personality is the study of traits

"I propose to define thpsychology of personality as the study of traits. | argue against both social and
biological conceptions of personality in the context of the psychological subdiscipline of persbﬂality

26 hev PsychopathoR005 Spring;17(2):3038. Biological sensitivity to context: 1I. Empirical explorations of an evolutionary
developmental theoryEllis BJEssex MJBoyce WT

Dev PsychopathoR005 Spring;17(2):2#301. Biological sensitivity to context: I. An@utionary-developmental theory of the
origins and functions of stress reactivitiBoyce WTEllis BJ

28 bev PsychopathoR005 Spring;17(2):27201. Biological sensitivity to context: |. An evolutionadgvelopmental theory of the
origins and functions of stress reactivitiaoyce WTEllis BJ

J Psychosom ReE986;30(3):297305. Psychologial predictors of neuroendocrine responses to mental stre&metz BBFjellner
B.

¥ carver, C. S., & Scheier, M. F. (200@)spectives on personalig¢th ed.) Boston: Allyn anBacon

131 Hofstee, W. (1991). The concepts of personality and temperament. In Strelau, J. & Angleitner, A. (Eds.), Explorations in

temperament: International perspectives on theory and measurement (pp-188). New York: Plenum Press.
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Thedescriptionof personalitytypesbegan thousands of years agmdit is likely that theearliest
attemptsto conceptualize the fact of individual differencesre made in Ayurvedic medicinéndividual
differences, thoughare dimensionatather than categoricaland this is true of personality traits just as ibfs
physical traits. Simply put, personalisya concepaind it is lexically meaningfldut it is composed of traitsand
traits are biologically meaningful. ePsonalitytraits arestyles of thinking, feeling, and actingut they are
measurable, and cabe related to genetic and neurobiological substrat&éhey are enduring characteristics of an
individual, and the same traits are found in peoples of every race and cdﬁ?ur'éhey ardargely inborn, and they
GSyR G2 0SS adlofSfe2@SNJ GKS aLly 2F 2ySQa A
It is understandablés medical people confuse types, traits and a third term that is often used in this
science, temperament. Infac, LISNB 2y I ft AlieXé Ay AG& LINBaSyld asSyasSsz Aa
simply referredtad 2 YS2y SQa LISNA 2 y | f TheSLatin ivargierséhedrddnéask Snd & the? v &
classical theatre, performers wore magkgypify the characterthey were playingger sonareto sound though)
Temperamenis sometimesusedas if it meant the same thing as personality typet in modernpersonality
theory,temperaments are simply traits that aseiperordinate, omore pervasive in their influencelhe
physicians of the Hippocratic sablalescribedfour temperamentsthat were determined bythe activity of the
body fluids, or "hnumors.” Thus, temperaments that were sangunegverted, choleric §ggressivg
melancholic depressivg or phlegmaticgalm and unemotional) Galen, the most influential of the Hippocratics,
proposed that thenumorswere responsible for disease, and so did all of Christendmmfor a very long timeln
current terminology, ¥ SEF YLX § 2F | GSYLISNI YSy i 6 2tugbtRer m®lisaSY20A2y |
trait.
¢SYLISNI YSYyld KIFa 0SSy OFftfSR aldKS GNIXAGA 6KAOK T2NY
atetfsS NI GKSNI GKIy “Hitke Gowenthef théhyhéwhat d thevdhyoF bdHadoN-FE '*> The root
of the word itself (Ltemperaréd Y Sl ya a2 FLILRNIAZ2YY Y2RSNIGSY NBIdz | (S
NB3dzZ Fi2NB FdzyOliArzy o hy S BRefTeiperaneentid Y2aid Ay Tt dzSyaAalt

The first modern personality theorists cuiited the concept ofypes & groups oftraits that clusteed
together, and it is the statistical method of factor analysis tthatvetheir efforts. The methodwas originated by
Charles Spearman, a studentfraincis Galtod, ®Raymond Ciell (a studen2 ¥ { LIS I NJ¥Eany Eysenck I y R
werethe most important psychologisto have advanced thapproachm The methodthey usedwassimple and
straightforward. Data is assembled from various sources: behavioral observations, performance in laboratory
tests, and responses to questionnaires. These data are presumeedpture various elements that contribute to
the full range of personality. Thi@are collected from a large and diverse number of subjedispefully, not all
undergraduates- and the results @& subjected to statistical analysis. The items cluster together into specific
factors, and these artraits; Cattel| for exampleA RSy G A FASR wmc aFdzyRFEYSy Gkt FIF OG2N&
level of analysis theoretically would reveal a higheelef organizationcalledsuperordinate factors oeven
personalitytypes The types that emerge from this arduous process can be validated by comparingvitie
external measures, like success or failure in social or occupational endglavaysvityor proneness to disease.

132Personality Trait Sticture as a Human Universal. Robert R. McCrae, Paul T. Costa; American Psychologist, Vol. 52, 1997

133Van Heck, G. (1991). Temperament and the persibuation debate. In Strelau, J. & Angleitner, A. (Eds.), Explorations in
temperament: International pergectives on theory and measurement (pp.1635).

134Buss, A.H. & Plomin, R. (1986). The EAS approach to temperament. In Plomin, R. & Dunn, J. (Eds.), The study of temperament:
Changes, continuities and challenges (pp7}). Hillsdale, NJ: Lawrence Erlbaum

135Thomas and Chess (1986).

136Eysenck, H. J. (1991). Criteria for a taxonomic paradigm. Personality and Individual Differences;708.773
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The application of statistical analysis lends a degree of mathematical rigor to the study of personality, but
the preconceptions and theoretical persuasion of the investigator have always been an uncontrolled variable.
Gordon Allpat, for example, began his efforts liyentifying17,953 adjectives in the English language that
described human characteristicd’ The list had to be honed down some to create a manageadisonaity
inventory. Other investigators have described perabiy types in terms of Jungian archetypes (MyBrgyg),
needs (Henry Murray) or even somatotypes (William Sheldentomorphs, mesomorphs, endomorphs). An
American cardiologist, MeyeriERY | y > RS&AONAOGSR a¢ & LIS ! ¢ impdSeNtadyidstilel G A S& =
and who were prone to heart attacll ¢ & LIS . ¢ W& &dlthypatient andaSygoingand theyg SNB Yy Qi ®

Out of a diversity of approaches, however, an unusually strong consensus has developed among
psychologists in suppodf five axes (the fivdactor model) along which the full range of personality traits can be
defined. Two axes, or factorgeaassociated wittEysencka GermarEnglish psychologist:

1 IntroversionExtraversion acontinuum of sociability, dominance, llgess irresponsilility, lack
of reflectiveness, ensationseeking impulsivty, risk-taking, expressivaess, high etivity.

1 Emotionalitystability or Neuroticism acontinuum ofanxiety, depresson, low selfesteem
tengon, moodiness, lypochondriais, ck of autonomyobsessivaess, guilt

I F 0 G6SEMAS C I Ontledhs ea®aRs®ii @nd neuroticispand adds three moré®

1 Openness to experiena® Intellect, which contrasts imagination, curiosity, and creativity with
shallowness and imperceptivess.

1 Agreeablenessr Pleasantness, which contrasts kindness, trust, and warmth with hostility,
selfishness, and distrust.

1 Conscientiousnessvhich contrasts organization, thoroughness, and reliability with carelessness,
negligence, and unreliability

Thestructure of traits in the fivdactor model is consistent among highly diverse cultures with distinct
languagesbetween men and women, older and younger adults, and European Americans asttLingpean
Americans. One presumes that this universalityea a common biological basis of personality traits across
distinct cultures, populations, ages, and sexes. Based on its wide applicability and consistencyfaltofive
model has been widely acceptéd.

Virtually all of the 17, 953 adjectives thatpdtt (or, more likely, one of his graduate students) discovered
could be deemed personality traitsThey are all meaningful, in a lexical dimension at least, but are they
biologically meaningful? geminal effortto identify traits that represent the biogical foundation of personality
was made by two child psychiatrists in New York City, Stella Chess and Alexander Thomas, who studied infants
during the first few months of lif&!° Theyhad beenimpressedn their clinical work with disturbed childrethat
many of ther patientshad always been difficult and dysrhythmic childremenfrom the cradle. Their work was
the moreimpressive becauset the time,the prevailingopinion ofchild psychiatrists was that behavior and
emotional disordersn children were always th@roductof misguided parenting. Chess & Thomas thought that
disturbedchildren were probably disposed to have these difficulties by virtumbbrn traits that were manifest
during the earliest months of life

37 Allport and Odbert (1936)

¥¥McCrae, R. R. & Costa, P. T. (19P@)sonality in adulthoodNew York: The GuildforBiress

¥ Bjol Psychiatry2007 March 161(5): 59%608. Personality Traits of Agreeableness and Extraversion are Associated il
Variation Xingguang Luo, Henry R. Kranzler, Lingjun Zuo, Shuang Wang, and Joel Gelernter

140Scientific American, pp 10209, 1970 The Origin of Personaliplexander Thomas, Stella Chess and Herbert G. Birch
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Chess & Thomastudiedinfants during the first few months of life. They measured individual differences
among the infants on the basis oine charcteristics:***

1. The level and extent of motor activity;

2. The rhythmicity, or degree of regularity, of functions such as eagfigjination and the cycle of

sleeping and wakefulness;

The response to a new object or person, in terms of whether the child accepts the new experience or
withdraws from it;

4. The adaptability of behavior to changes in the environment;

5. The threshold, osensitivity, to stimuli;
6
7

w

The intensity, or energy level, of responses;

The child's general mood or "disposition”, whether cheerful or given to crying, pleasant or cranky,
friendly or unfriendly;

The degree of the child's distractibility from what hedising;

The span of the child's attention and his persistence in an activity.

© ©

The traits tended to cluster together about 60%of the children hence, the three famous types, easy children,
difficult children, and slowo-warm-up children. Correlations have been found betwegemperamentl traitsin
infancyand other dimensions including behavior probleimsater childhoodattachment maternal depression
parentchild relations and children's behaviorlaboratory learning situationgjuring 1Q tesng, at homeand in
school**?

Thecurrentsystems, like the five factor model and temperament theloayehadthe advantage of new
methods of observationthe possibility of correlation with huge medical databaaed the rigors of mathematical
analysis They also have the possibility of correlation with neurobiological and genetic @aiahas presented
personality theorists (and clinical scientists) withapportunity to validate the concepts and to apply them to
reaHlife clinical issues. On tlather hand, it has also presented them with a challenge to prove that their theories
are valid, or at least useful. So, what has been the upshot? Is there something to it afied hiis personality
theory risen to tte challenge, or is it the equivaht of "nineteenthcentury phrenology [which] proposes that each
LISNE2YFEAGE GNIFAG KFR | LI NI AOdz I NJ that EadidperdoyalityitigiSs o NI Ay |
oFaSR 2y 2yS LI NIAOdzf F NJ 6N} AY®aGNHIzOGdzNBE 2N agadsSy 2N 2

PERSONALITYSTRES® DISEASE

Personality traits are among the most complex quantitative traits, lemegicslendsa degree of support
for the existence oft 6 NB | R  {emferanieatslikezNravérsionneuroticismand conscientiousnesdarge
scale twin studiegenerate aheritability range from 40% to 60% with the typical figure around 58%" In a
study of over 9,000 twinghe genetic correlations were high between neuroticism and what psychiatrists refer to
Fa aAYGSNYIFtAT Ay 3 RAAZ2NRSNE ¢ in coRrastiivBidualdpecificenvirofiriehtdl (i & £ LI y .
correlations were substantially lowéf®

141 Scientific American, pp 10209, 1970 The Origin of Personaliflexander Thomas, Stella Chess and Herbert G. Birch

142Bates, J.E. (1994). Introduction. In Bates, J.E. & Wachs, T.D. (Eds.), Temperamet)(pfydshington: APA.

143Zukerman's (1991) Biotypes for baserponality dimensions? In Strelau, J. & Angleitner, A. (Eds.), Explorations in temperament:
International perspectives on theory and measurement (pp-12%). New York: Plenum Press

HumBiol. 1998 Apr;70(2):1584. Behavioral genetics and evolutionary psychology: unified perspective on personality research.
Segal NIMacDonald KB

“* Am J Psychiatr2006 May;163(5):85B4. A populationbased twin study of the relationship between neuroticism and

internalizing disordersHettema JM Neale MCMyers JM Prescott CAKendler KS
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The persondiity trait of Conscientiousness associatedvith a polymorphism in the gene for catecHol
methyl transferase@OMJ which influences dopamine concentration in the PECThis gene islsoconsidered to
6S 2yS 2F Yiryé 3ASySa & 2hat cantMbute tb indviBldaiifeiendes iRiffoTHelz t 8 3 Sy $
Val108/158Met polymorphism in th€eOMTgene locus is associated with not only with high IQ but also executive
function**®

COMTregulates thdnhomeostatic levels of the neurotransmitter dopaminetire synapseThe COMT gene
is located in chromosome 22q11.21 and membréoeind COMTMB-COMTis involved in the degradation of
synaptiacdopamine in the human brain. It exhibits a functigmalymorphism at codon 158 where an adenine (A)
substitutionfor guanine (G) in the gene sequence produces a methionine @dbstitution for valine (Val) in the
COMT protein. The \vabdingallele of the Val158Met polymorphism codes for an enzyme agtbroximately
three times higher physiological activity, thatiiscreased dopamine catabolisiBeveral studies have shown that
increased dopamine degradatianising from COMT hyperactivityassociated with disturbancés attention,
executivefunction and working memory in normal populations and psychiatric pasieim contrast, the
hypoactive allele (Met) of the gene is associatétth less variability in reaction time and greater stability
performance?49

COMT is considered to be one of the genes that govern prefrontal function, and so hasspeerally
interesting to psychiatrists, who have related polymorphisms at this locus with disorders as diverse as
schizophrenia, bipolar disorder and ADLhe gene (and related genes, like the dopamine receptor gene (DRD4)
have been related to a number of relevant lzefioral and cognitive traits such as impulsivity and sensation
seeking, which is consistent with the known involvement of DA in reinforcement and réWaadd theregulation
of performance monitoring, the dynamic adaptation of one's behavior in respansgdrnal and external
feedback™! *? Interindividual variation in these traits can be related to different polymorphisms of COMT and
other genes that regulate dopamine.

Variants of5s-HTTLPRhe serotonin transporter gene appears to be related to emadidy. There are at
least two variants ob-HTTLPRshort (Sandlong (L) alleles.TheSallele is associated with lower serotonin
transportertranscription and reduced serotonin transporter functio@arriers if theSalleleshow increased
amygdalareactivity to fearful anaéangry facial expressioi’?g andalteredfunctional connectivitpf the amygdala

146

Neurosci Lett2005 Sep 2;385(1):6. The functional COMT polymorphism, Val 158 Met, is associated with logical memory and the
personality trait intellect/imagination in a cohort of healthy 79 year old#arris SEWright AF Hayward CStarr JM
Whalley LJDeay 1J
7 Am J Psychiatry2007 Jan;164(1):149. Genderspecific effects of the catech@®-methyltransferase Val108/158Met
polymorphism on cognitive function in childre®arnett JHiHeron JRing SMGolding JGoldman DXu K Jones PB
8 Am J Psychiatry2007 Jan;164(1)42-9. Genderspecific effects of the catech@-methyltransferase Val108/158Met
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with corticolimbic regionscircuits implicated in the processing of negativeotions'> *** Individualswith at least

one Sallele have reduced serotonin 1A recepttensity”>°, amarker formajor depressioft’ and rumerous studies
have indicated an association between this polymorphism and ad&ietepressiof®, dependenc”,
anticipatory worry® and stress intoleranc&? Individuak with one or two short allelesat this site were more

likely to develomiepression after exposure ttressful life eventshan individuals withwo longalleles'®®

The5-HTTLPBenotypehas a moderating effect on the processing of negative emotion. Howenheer, t
vulnerability alleles exercise an effaatly on stressful eventshat were temporallyremote to the onset of
depression not onproximate events®® They alsanodulate the impact of common, mildtressors rather than
rarer, moresevere life event$® According taJacobs et al, the-BTTLPR genotypiztermines gpersonality trait
that moderates how individuals appraise and coyith environmental adversity">°

The personality trait neuroticisrassociated with stress sensitivity anelgative affectivityis a plausible
candidate for several reasons. First, althoaghnteraction between th&-HTTLPRBenotype and stressful
life events can beeadily analyzed statistically, any causal effect of stressful life eventindabe
meanindully envisaged more "downstream™ in termgtod psychological experience they engender. One
way of takinghis into account is to assess stressful life events in terms of their contégetl Within

this framework, not the stressful life event big #equelaéor the individual are crucial in the development
of a possiblelepressive episode. It is well known that there are stable differdrede®en individuals in

the way they experience the environmeasta source of negative emotions and the wagythesponavith
mood changes after stressors in their daily livémrefore, the origin of any interaction between a genetic
polymorphismand a highly prevalent exposure, such as stressful life events, may alternatprelsent a
reflection of an interation between a genetic polymorphigmd a stable psychological trait to experience
the environment & &G NB & & Fdz X¢ Kdza I 2y Shessdoiationb&naekristrelsiul life K | G
events and depression, tlheHTTLPBenotypemoderates the assnation between depressive disorder

¥ pezawas L, Meydrindenberg A, Drabant EM, Verchinski BA, Munoz KE, Kolachana BS, Egan MF, Mattay VS, Hariri AR, Weinberger
DR.5-HTTLPRolymorphism impacts human cingulatamygdala interactions: a genetic susceptibility mechanism for
depressionNat Neuosci.2005;8:828834.
Hariri AR, Weinberger DR. Functional neuroimaging of genetic variation in serotonergic neurotransnéesies.Brain Behav.
2003;2:3413409.
%8 pavid SP, Murthy NV, Rabiner EA, Munafo MR, Johnstone EC, Jacob R, Walton RT, Géasbydfibhal genetic variation of the
serotonin (5HT) transporter affects 5 T1A receptor binding in human$ Neurosci2005;25:25862590
StressRelated Negative Affectivity and Genetically Altered Serotonin Transporter Function : Evidence of 8yire®faping Risk
of Depression.Nele Jacobs, PhD; Gunter Kenis, PhD; Frenk Peeters, MD, PhD; Catherine Derom, PhD; Robert Vlietinck, MD,
PhD; Jim van Os, MD, PH¥chGen Psychiatry2006;63:989996
%8 Ann Acad Med StetirR004;50(2):6575. [A search for psychobiological determinants of anxiety disordeiaHuk A
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and thetendency to experience the environment as stressful. Individital®asily provoked negative
affectivity may be more liketp develop depression in the context of a predisposing gendype.

Otherbiological indicefiave beerinked tobroad traits or primaryraits. For examplehere are two
classes oélectroencephalographic response to pergral stmuli.®2 YS LIS2 L)X S  NB al dzZ3YSy G SN& ¢
GNBREZDSHES I YL AGdzZRS 2 7F { K SrepeaieaistiuRtioNiB the fisstyaddSlecreas&ME | 4 Sa
the second. This physiological indicator is associated with the traits of disiahjbitipulsivity, pain tolerance and
sensationrseeking which are aspects of the extraverted temperamé 6

There is an enormous literature relating biolagigariablego various traits, It it is more pertinentat
this pointto address the association betwe@ersonalitytraits and diseaseThe relevant literature is rich in large
prospective studies in many countries. It is not particularly onerous t& t2n a personality questionnaire to one
of those megastudies that governments love to shower with milliotise way they used to endow temples and
monuments. Te whole project was given an enormous boost whenRhe@mingham heart studseemed to
establshthat type Apersonalitywas, in facta risk factor for cardiovascular diseas8ubsequent studies, like the
Western Collaborative Group studyere supportive at firstHowever,when the data vere re-examined, and
appropriate controls were made for other cardiovascular risk factors, the associaismot nearly so strong
When subsequent studiesast serious doubt on the salience of Type A, investigétolsed atits component
traits, competitive ambition, time urgency, and hostility Butagain the connection withincreased riskvasnot
consistently demonstrated®*®’ Later, reuroticismand depressionvere called forth as risk factors for
cardiovascular morbidity, or death, even though trag, inthe Eysenckiamodel, orthogonal to Type A
personality;nowever, in subsequent studiéise resultswere inconsistentind less than compelling®*®® *"°

This pattern recurredas ifwith pitiless regularity after researchers announced that neuroticisut,not
extraversion, was associated witancer death”* When the appropriate adjustmentsere made however,there
proved to be no association at all between personality traits and the risk of caogancer deatt’ 3 166 174

When the association between personality traits and mortality from any ceuasesxamined criticallywe
began to understand theveaknessemherentto the original approach. He importance of supervening variables
becameclear. For the sake of argumenaccept that personality is related to health and longevity in old, agel
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that people who score high in neuroticism are at increasedaisk people with extraversion at lower rislc Is

this surprisingtw S YS Y6 SNJ G KI G ay SdzNB GA OA &YE Ngedns tedsion)BoodingsE A S e F
hypochondriasis, lack of autonomy, obsessiveness and guilt, and extraversion to socliabilitgss, sensation

aSSTAYy3IsT AYLzZ aABAGesr SELINBaAaaAgBSySaa I yR akatiek | OGAOBAGE
socially engagetifestyle, with higherlevels of physicakocialand cognitive activity Theseafter all,arethe

qualities that predispose to good health in old people (and young petg,'"® They are what evergood
physiciarrecommends to his or her patientsn fact, when researcheiatroducedcontrolsfor levels of social and

cognitive activity, the differecesd S G 6 SSy G SEGNI OSNI &a¢ |y R 'dsthetehaB G A O&d ¢ GA NI
advantage then,to define patients in terms ofheir personality type, ois it bettersimply to recommend a more

active and engaged life? If someone is idle and withdrawn,is dz&d S¥dzZf (2 | GONA O dmiisS G KA& 0
it more appropriate to figure out, in each individual case, why they are idle and withdrawn, and what one can do

about it? Thee probably is something untoward to the personality traits that comprS &ay SdzZNRP GA OA&AYZ ¢ 0
probably has more to do with how those traits are translated into behavior by a given individual.

Having failed, in the main, iscover any more than broad and nonspecific associations between
negative traitsand thepredispodtion to diseaseresearchers have turned their attention pwsitive traits that are
protective, and here they have been more successfabr example, when optimists are compared to pessimists,
there is an ageand sexadjusted ratio in favor of the forme0.55 for all cause mortality and 0.23 for
cardiovascular mortality’”®a | + NRAYy Saaé¢ Aa y20KSNJI GNIFAG 6AGK +FffSISREe
stronger commitment to self, an attitude of vigorousness toward the environment, a sense of mednésyf and
'y AYGSNYFt 20dza 2F 02y (iNRf ®¢

The only one of the five personality factdhat has been consistently found to be protective in studies of
morbidity and mortality izonscientiousnes&® Some of the best data in this regard is frofoagitudinal study of
1,253 male and female Californians over 7 decablegunin 1921by the great American psychologist, Louis
Terman Terman, who was at Stanfqrselected the children on the basis of high intelligence. (It is said that
Richard M Nixo was one of the schoolchildren selected for this studye workvaspublishedasGenetic Studies
of Geniusin 5 volumes.) One of thresults ofthis studyis the finding thattonscientiousness, measured
independently in childhood and adulthood, pretfienortality risk across the full life spéF?. Consider this
staggering fact for a moment. There is an element of personality, apparent durildgpood that has a bearing on
the future health of the individual.

Conscientiousnes®fers to an individual's tendency to contioipulses ando be goal directed. This trait
has also been referred to asll, work, anddependability and includes théraits of competence, order, social
responsibility, achievement, striving, selicipline and deliberationThat such traits are good for ydsinot
surprising, sincéhey are known to beositivelyrelated to healthpromotingbehaviorsand negatively related to
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health-harmingbehaviors '8! That is not all there is to ithough  TheTermanstudy found that the protective
effect of conscientiousnesgas not primarily due to accident avoidance arwlld notbe explained by abstinence
from unhealthy substance'®

Conscientiousnedsas alsobeelNB f  § SR (2 | NBRdzOSR NX & leved #FterRS PSSt 2 LIA |

risk factors for ARre taken into accountBut mnscientious individuals are not protected simply because they
have fewercamiovascularisk behaviorsor lifestyle activity patternshat predispose to ADNor is the effect

mediated by intelligence or education, although individuals with high conscientiousness do tend to have better
academic and occupational performandévenwhen cognitive ability is controlled, conscientiousness still emerges
as a protective factot®®

Too much of a good thing is usually a bad thing, so it is interestiognsider what happens to people
who have an excess of conscientiousness, the perfectiomistsstudy of middleaged subjects exposed to an
experimental stress testhe trait of perfectionismed toincreased HPAA activation, even more than anxiety
neuroticism did"®* A number of chronic diseases have been linked to perfectiortbnonic fatigue syndromlés,

Irritable bowel syndrom&®, eating disorder$’, chronic urticarid®l y R S @Sy t I NI*hPgrie@ionied R A &

isassociated wittstressintolerance maladaptive coping, and burnddt while conscientiousness is relatedao
higher level of resilience and greater reliance on tagknted coping.In occupational psychology, where burnout
and stress are important problems, conscientiousness isllygoredictive of better stress tolerandaut
perfectionism has the opposite effett %%

I g KAf S | 3S Ertain Bersanklity Ractarskhavé stran@ predictive values with regard to
stressorinduced neurophysiological reactiofsln terms of the five factor model, Neuroticism appears to convey
stress intolerance, and Conscientiousness, resilience in the face of stress. Studies of infant temperament
demonstrate the early existence of vulnerability traits: whether an infant igaoleor intolerant of new objects or
people, his adaptability to change, the threshold to stimuli, the intensity of responsehenchild's general mood
or "disposition" We know that the temperamental traits of an infant are predictive of the qualithatefr parent
child interaction and the occurrence of behavior and emotional disturbamchildhood We know that certain
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childhood traits are predictive of health and longevity. But we also know that the research yields no more tha
associations,and KSy | dzi K2N& YSydGAzy GKIG F GNXAG A& GLINBRAOGAD
understands that a significant correlation coefficient of, say0.33 means that no more that1% of the variance

is explicable in terms of that particularnable. We also have seen that early studies, even very big, prospective

studies, may discover an important relationship between a particular outcome and some personality type, or trait;

only to have the significance of the result diminished when subsegsteidies are done.

There is no denying that human beings have traits, or that traits are heritable, or that they contribute to
RATFSNBYG aLlS0Ga 2F Kdzvly adz00Saa FyR YAaSNERO ¢ KS LINJ
enumeration of 17,952adjectives. How many traits are there tnake uphe humanperson& Even if there were
only 1,795 such traits, the various combinations and permutations would generate a numbextegtded the
number of known particles in the universe. And that isattright. There was a girl | knew whewds a college
studentin New York who did, in fact, have 17,953 distinct traMost of themwere manifestduring the course of
an evening.Thenthere was guy | encountered in a bar in New Mexico who had yust he was large and mean. |
g2dz RYyQl 06S KSNB y2¢6 AT L KFERyQi SalOFLISR FNBY (GKSY 02l

The twocommon and perplexing conditiongth which we began this chaptechronic fatigue and
fiboromyalgia,are frequently related both to stress and to personaldifhough physicians disagree ababe how
those relationships play out. Once again assugsanany physicians do, that these conditions are caused by
hyperactive and dysfunctional stress response, mediated by the HPAA, and leanimguoe dysfunction,
neuronal hyperexcitabilitpr some other such thing. Is the dysfunctional stress response an acquired trait, say, the
result of trauma, infection, inflammation, depression or menopause? Is it an inborn trait, but confined to the
HPAA? Or is it an inbotrait, linked to an unfavorable disposition or personality typefformed as we now are
about interindividualvariability in the stress response and its relation to temperament, it is appropriate to revisit
our old friends and test the utility of our new knowledge.

It has beersuggestedhat patientswith chronic fatigue experiencezbnsiderably more life events or child
abuse prior to thenset of chronic fatigue than healthy controls, althouighestigations ee by no means
consistent on this poirﬁ94 It has also been suggested thatients with chronic fatigue syndronere
perfectioniss, overly conscientious, hardworking, somewhat neurotic and introverted individuals with high
personal standards, a great siee to be socially accepted and with a history of continuously pushing themselves
past their limits™*® This stereotypés largely the result of clinical impressions and retrospective research.

The one longerm prospective studpf chronic fatigughat has been donen Swedish twins followed up
over 25 yearshasindicated strongassociation with neuroticisras well as with stressful eatlife events butit is
the nature of their interactiorthat isinteresting Early life stress, based on sedport, stresswas found toconfer
a 65% greater risk for the occurrence of chronic fatigliee presence or absence of neuroticism in the-non
affected cotwin, however,was found tomoderate or aggravatthe impact of stresgncreasing the risk of CFS
from 65% to more than 80%in subjectavhose twins are high in that dimensioitress, therefore, is predictive of
chronic fatigue, buthe emotional traits linked to neuroticism arauch more potent predictorsand they are
entirely attributableto 2 y Sg@netic makeu[596 The implication is that although stressght be causative in the
pathogenesis of chronic fatigue, and probably the other FSS as well, the temperamental characteristics of the

1% Clin Psychol Re2007 Dec;27(8):88803. Personality and chronic fatigue syndrome: methodological and conceptual issas.

Geelen SMSinnema GHermans HXKuis W

%5 Clin Psychol Re2007 Dec;27(8):88803. Personalityand chronic fatigue syndrome: methodological and conceptual isstss.
Geelen SMSinnema GHermans HXKuis W

1% Arch Gen Psychiatr006 Nov;63(11):12672. Premorbid preditors of chronic fatigueKato K Sullivan PFEvengérd BPedersen
NL
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individual can either amplify or moderate the effects ofests. The fact that individuals with a disposition to
neuroticism might be more likely to recall early life events as stressful simply underscores the importance of
temperament on the genesis of CFS.

STRESSPERSONALITY ANGOGNITIVEABILITY

Another elenent of personality that pertains to vulnerability to stress is cognitive abilkty we shall see
in chapter 16, a substantial contribution to good health and longevity is made by intelligeeesured as 1Q
during childhood”®’ Intelligence, especiallyigh intelligence, is something that confers resilience, at least on most
of its bearers. Returning to the longitudinal study of high 1Q students that Louis Terman undertook in 1921
(Genetic Studies of Geniyshe rationale was to address the widédgld prejudice that genius and insanity went
hand in hand.When Terman and his associates followed their cohort of 1200 budding geniuses from adolescence
into adult life, they found that the opposite was the case. In virtually every measure of social andreahot
adjustment, high intelligence was strongly associated with superior outcomes. Even Richard Nixon, for all his
weaknesses, was a remarkably resilient man.

Among many other interesting findinghid Terman study identified the personality trait of
conscientiousness as protectiagainst medical and psychiatric diseas@nscientiousness directly correlated
with intelligence too, but only to a degree. Conscientiousnéssertainly a googbredictor of academic and
occupational performancég.8 It isalsoa good predictor of college GP#thoughgrades are more a measure of
effort and compliance than in'[elligenc]é’.g It is less well correlated witbcores on theSAT), &vhich are a much
better measure of 1Q than the GPA is.

It has been approgate to discuss the effects of stress, stress proneness and resilience in terms of general
medical outcomes, because that is the arena that Selye addressed, and the mediating effects of personality on
health and longevity have been studied in great ddtaihany cultures, and in prospective studies involving large
numbers of people. Also, the focus of this chapsehe functional somatic syndromes (FSS), so concentrating on
the medical consequences of stress intolerance is entirely germane. It istwé venture into the hinterlands
of psychiatry, and to examine a fascinating condition, gictmatic stress disorder (PTSBat is literally
emblematicof the stress response gone awrys Very etiology, by definition, is a stressful event. Pstdkts
have argued whether that event has to have beentlifeeatening, or just an event thatasperceived that way by
thepatienE I yR (GKS dA02NB Aa ¥FI NJ FNEherelévdiissuehSreigthatipatienisS ¢ 2 y Q1
with PTSD havewide range of severitgnd outcomes that are typical of the disordeMild and transient PTSD
symptoms (e.g., acute stress disorder) have been experienced by just about everybody. Even whebltverfull
syndrome developsnost people improve substaratily or recover fully within five yearsSome pople though,
havepersistent and disabling symptoms. Psychiatrists have spent a good deal of effort trying to discover what
elements are predictive of recovery disability, and the results are illuminag. PTSD is a natural experiment in
stressproneness and resilience.

As it happens, the characteristics of the traumatic event are not the central or sole determinants of
PTSB® Even wherconsideration is given tthe characteristics of the event, the occurrencesabsequent

97 scottish Council for Research in Educatibne intelligence of Scottish children: a national surviegn agegroup. London:

University of London Press; 1933

1% Health PsychoR007 Jul;26(4):4286. Personality and mortality risk across the life span: the importance of consoigsttess as a
biopsychosocial attribute Martin LR Friedman HSSchwartz JE

1993 pers Soc PsychaD07 Jul;93():11630. Personality predictors of academic outcomes: big five correlates of GPA and SAT scores.
Noftle EERobinsRW

20 ntelligence and Other Predisposing Factors in Exposure to Trauma and Posttraumatic Stress Disorder-dpFstilmly at Age 17
Years Naomi Breslau, PhD; VictarC. Lucia, PhD; German F. Alvarado, MD, Mikh Gen Psychiatr2006;63:12381245
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traumatic events, and the availability of effective treatment, there remain langexplained individual differences
in the severity and chronicity of symptofits?®* **, and thedifferencesare likely to dwelln premorbid
vulnerability factor€®® These factors include social, physical, and psychological difficilfti@ut the personal
attributesthat victims bring to the traumatic event play a stronger ralad this has been an active area of
investigation. Childhood behavior problems and pegisting anxiety and depression, for example, hieguently
beenreported in crosssectional studieto be more frequent amongeterans with PTSD than amoiigse without
PTSG>

It is an unhappy measure dfi¢ enormous numbers of young men who have baecombatduring our
generation, that there are sufficient numbers of twitesspopulate more tharone largeco-twin investigation, and
thusto comparepremorbid factors and postmorbid effectfor example, anxiety and depression are symptoms of
PTSD However, themonozygotic cawins of PTSD probands are found to have significantly more anxiety and
depression symptoms than the monozygoticteans of combat controls, and more than the dizygotietains of
veterans with PTSEY°

Patients with PTSD have diminished hippocampal volume, and this is attributed, as we have noted, to the
effects of excessive andhcontrolled activation of the HPAR? However, the cdwins of PTSD veterans, who
were not exposed to trauma and who did not have PT&8&b seem tdave diminished hippocampal volumh®&
Remarkably PTSD severity is correlatadt onlywith the hippocampaVolume of the affected twitbut also ofthe
unaffected cetwin.®®t | GASy & 6AGK t¢{5 KIFGS | KAIKSNINIGS 2F ySdaN
unaffected cetwins also have more soft sigri&’

PTSD is usually accompanied by symptoms gifiiiwe impairment and lower performance on
neuropsychological tests, and similar attributions are made to the toxic effects of traumatic exgosttewever,
in a retrospective study of Viet Nam veterans,-dale 1Q significantly predicted variancd’ihSD symptoms
beyond that predicted by extent of combat exposure. The lower a subject's intelligence, the more severe were his
PTSD symptonfé.2 On neurocognitive testsnonozygotic twin pairs who were discordant for combat exposure
performed as poorlas heir brothers,and they both performed lowethan nonPTSD combat veterans and their

»Behav Res Thet994 Jun;32(5):52%. Correlates of postraumatic stress at 30 months: theerald of Free Enterprise disaster.
Joseph SYule W Williams RHodgkinson P
Ann N Y Acad S@006 Jul;1071:118 Predictors of posttraumatic stress police and other first respondersMarmar CRMcCaslin
SE Metzler TJBest SWeiss DSFagan JLiberman APole N Otte G Yehuda RMohr D, Neylan T
J Child Psychol Psychiatd000 Nov;41(8):9699. Risk factors for longerm psychological effects of a disaster experienced in
adolescence: predictors of post traumatic ass disorderUdwin Q Boyle $Yule W Bolton Q O'Ryan D
%4 3 child Psshol Psychiatry2000 Nov;41(8):9699. Risk factors for longerm psychological effects of a disaster experienced in
adolescence: predictors of post traumatic stress disordwin Q Boyle SYule W Bolton Q O'Ryan D
2 ntelligence and Other Predisposing Factors in Exposure to Trauma and Posttra@trais Disorder A Follawp Study at Age 17
YearsNaomi Breslau, PhD; Victoria C. Lucia, PhD; German F. Alvarado, MIAr&tPGlen Psychiatr006;63:12381245
2% Tywin Res2003 Jun;6(3):2126. A high risk twin study of combatlated PTSD comorbidity<oenen K(Lyons M,JGoldberg )]
Simpson JWilliams WM Toomey REisen SATrue WRCloitre M Wolfe J Tsuang MT
Dialogues Clin Ne0sci.2006;8(4):445%1. Traumatic stress: effects on the braiBremner JD
28 Ann N Y Acad S@006 Jul;1071:2454. Clarifying the origin of biological abnormalities in PTSD through the study of identical
twins discordant for combat exposurd?itman RKGilbertson MW Gurvits TYMay F$SLasko NBMetzger LJShentonME,
Yehuda ROrr SPHarvard/VA PTSD Twin Study Investigators
29 Nat Neurosci2002 Nov;5(11):124Z. Smaller hippocampal volume predicts pathologic vulnerability to psychological trauma.
Gilbertson MW Shenton MECiszewski AKasai KLasko NBOrr SPPitman RK
#% Arch Gen Psychiatr006 May;63(5):5756. Subtle neurologic compromise as a vulnerability factor for conneddted
posttraumatic stress disorder: results of a twin studgurvits TYMetzger LJLasko NBCannistraro PATarhan AS
Gilbertson MW Orr SR Charbonneau AMWedig MM Pitman RK
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brothers?®* PTSD combat veterans hawepaired performance in figural processjmglative to norPTSD combat

veterans. But despite having neither combaixposure nor PTSD, the unexposeetwims of combat veterans with
PTSD displayed the same decrements as their brothEmns. ceficits were significantly related to PTSD severity and
hippocampal volumé**

In studies of children o have been exposed to family adversity, there is a negative correlation between
IQ and the risk of PTSB.*° However, the protective effect of IQ seems to depart from linearigutis with an
IQ score greater than 11d&eem to beat far lower risk for PSD An average 1Q @y not be sufficient to materially
decreaséhe risk of PTSbut an 1Q greatethan 1 SD above the population mearakesa reliable ananaterial
difference. Further, the marked protection from the PT8ffects of trauma associated withigh 1Q applied to
personswith history of early anxiety disorders or conduct problemio are generally prone to psychiatric
disorders, including@ TSB>®

The occurrence of delayed PTSD in combat veterans suggests that-egjatad changes lower the
threshold for clinical expression. PTSD symptoms in combat veterans gradually diminish in the first few years, but
then, 20 years later, they tend to come lkaor increase in severityeterans who developed PTSD are likely to
suffer exacerbation of sympins as they grow older, and/en combat veterans who did not seem to suffer acute
reactionsoften report delayed PTSBin one VA study, theate was 239" Now, there are many reasons why a
veteran might begin to complain of new or increased symptoms during milgie especially when dealing with
an agencythat is responsible not only for treatment but also for compensati®@his is a cynical view. The raor
charitable position, and one that is consistent with the foregoing discussion, is thatkded cognitive decline is

responsible.
CYTOKINE® SCKNESBEHAVIOR
PsYCHOBIOLOGY @&FRESS

STRESSPERSONALITYCOGNITION& THEFUNCTIONAISYNDROMES

Medicallyunexplained symptoms of pain and bodily dysfunctioa the single most prevalent class of
symptoms in primary care. We have focused onéw® dzy OG A 2 y I £ ¢  &achr¥hicifafigle addk Y RNB Y S a
fibromyalgia but the thrust of our discussion is relevantridated conditions as well, likeritable bowel
environmental neurotoxicitychronic pain and th@ersistent postconcussion syndrom&he etiology and
pathogenesis of these conditions are obscure; because treatments are no more than symptomaticemtersist
disability is often the outcome.

When a medical condition exceeds the known limits of physiologyy#allyassumed to bgsychiatric,
an assumption that I, as a psychiatrist, find vaguely insulting. Alternatively, they are related to stretssiogy
that is so broad that it can encompass everything that happens to an organism, including life itself. There is no

%133 Abnorm Psycho2006 Aug;115(3):4885. Neurocognitie function in monozygotic twins discordant for combat exposure:

relationship to posttraumatic stress disorderGilbertson MW Paulus LAWilliston SKGurvits TYLasko NBPitman RK
Orr SP
#4Bjol Psychiatry2007 Sep 1;62(5):5230. Configural cue performance in identical twins discordant for posttraumatic stress
disorder: theoretical implications for the role of hippocampal functidgilbertson MW Williston SKPaulus LALasko NB
GurvitsTV, Shenton MEPitman RKOrr SP
Silva RR, Alpert M, Munoz DM, Singh S, Matzner F, Dugritress and vulnerability to posttraumatic stress disorder in children
and adolescentsAm J Psychiatry2000;57:12291235
#8 Child Psychiatry Hum De®006 Spring;3@):261-72. IQ and posttraumatic stress symptoms in children exposed to interpersonal
violence. Saltzman KMWeems CFCarrion VG
27 Am J Psychiatry2006 Apr;163(4):65%6. Trajectories of PTSD: a-3@ar longitudinal study.Solomon ZMikulincer M

215



javascript:AL_get(this,%20'jour',%20'J%20Abnorm%20Psychol.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gilbertson%20MW%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Paulus%20LA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Williston%20SK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gurvits%20TV%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lasko%20NB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Pitman%20RK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Orr%20SP%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
javascript:AL_get(this,%20'jour',%20'Biol%20Psychiatry.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gilbertson%20MW%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Williston%20SK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Paulus%20LA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lasko%20NB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gurvits%20TV%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Shenton%20ME%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Pitman%20RK%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Orr%20SP%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
javascript:AL_get(this,%20'jour',%20'Child%20Psychiatry%20Hum%20Dev.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Saltzman%20KM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs2
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Weems%20CF%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs2
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Carrion%20VG%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs2
javascript:AL_get(this,%20'jour',%20'Am%20J%20Psychiatry.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Solomon%20Z%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mikulincer%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus

32
MILDCOGNITIVIEISORDERS 14. UNEXPLAINEDQLINICAICONDITIONS

question, though, that kof the functional somatic syndromes are related to psychological dysfunction, but the
nature of the reléionship isambiguousand, for that reason, controversiallhe argument turns on whether
psyctologicaldysfunctionis a cause, result, or covariate of the syndrome.

¢CKS FT2NB3I2Ay3a RAaAO0dzAAAZ2Y S LQY | FNI ARIwhivhhmayndty f &8 KI @S
be a useful accomplishment. But | hope that at least a thread of clarity connects the disparate elements of this
ranging discussion; if not, here are its nodal points:

Nonspecificity. The FSS share numerous features, including symptorfagiglie and pain, disability out
of proportion to physical findings, inconsistent demonstration of laboratory abnormalities, and an apparent
association with "stress" or other psychosocial factors. The syndromic definitions and symptoms show
considerableoverlap, and patients with one unexplained condition often meet criteria for a secomthis regard,
they resemble thesychiatric disordersvhichexhibit an equal measure of noispecificity;but, then,so dothe
rheumatologicand autoimmuneldisorders. We also encountered the problem of n@pecificity in this chapter,
with regard to the relationship between persoitgltraits, disease and longevityLhe problem of nosspecificity is
not a cogent argument against the somatic nature of the FSSthk expected result when disease arises at the
interface of two or more complex and diverse systems, like the CNS and the immune system, that interact on many
different levels and no part of the soma is isolated from their influence.

Stress.Selye propsed that the nature of the stress itself was of secondary importance and subsequent
research, from many different perspectives, has supported tAdte source of stregsay bephysical, like trauma
or infectionor it may be psychiogical, or psychosociallhe important physiological event is the stress response,
and its three components are the nervous, endocrine and immune systems.

The nature of the stress responsghe three components of the stress response are systems responsible
for maintaining he homeostatic balance of the organism and preserving its integrity in response to external
events. In the ideal state, they work smoothly together through a serieegfilatoryfeedback loops.The
neurocircuitry of stress involvele hippocampus, amytala, and prefrontal cortexwvhichrespond tod y 2 N I £
stress by undergoing structural remodelinghisalters behavioral and physiological responaad reestablishes a
state of healthy balanceln the face of prolonged or severe stress, theiralcontrol mechanisms are
overwhelmed,and may be even be permanently alteredosRive feedback loopdevelop in the face obngoing
stress, theprotective capacity ofhe stresssystem become dysfunctional, and systemic disease ensues.

Psyche & Somadt is understandable to confer primacy to psyche above soma, but it is a mistekeal
states do not function independently of bodily functiofi$ie ability of the brain to regulate immune responsies
example depends on the capacity of the immungstem to influence brain functiongEvents in the periphery can
affect enduring changes in cerebral structures with attendant changes in physiological response and patterns of
0SKI @A 2N hyS &dzOK LI GGSNY A& dhatkodthirgrBaayof tiie 8l&medish 2 NE ¢ |
present in the functional syndromes.
Heterogeneity.Are the FSS medical or psychiatric disordeFs?answer that question is to accept the
premise that conditions like CFS and FM are unitary syndromes, each with &sindle2 t 2 38> 2yt & 4SS R2Yy
what it is yet. My opinion is thahisome cases, the physical component is so overwhelming that psychological
distress is inevitable; in others, in others, a profound degree of psychological weakness magnifies the impact of
trivial physical derangement. The principle of heterogeneity is a necessary correlate of biological diversity; every
degree of latitudebetween these twolesmust necessarily be represented in the diversity of the species.

Variability in the stress sponse.What is stressful to one organism is not stressful to anotli@gsilience
or vulnerability to stress are an extremely important source of individual differerases can be demonstrated at
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every level of biological existence, beginning with lucky fewbacteriain a colonywho candevelop resistance to
antimicrobial drugs.The genetic basisf stress proneness only now being worked out, buhca neurobiological
level,it is represented in the relative strength or weakness of limbic andaadrsitructures that moderate the
stress response. On a psychological level, it is manifest as personality traits thatadanfiicateresilience or
vulnerability.

Individual differencesThe psychological traits in question are dimensional, not categlo There are no
LISNE2YFfAGeE dealRaASl B SUINB B Sohk ivearSaRd tearof dailyzaiedainy ave simply
awaiting their opportunity. Rather, there ateits that are conducive to, but not determinative @ehaviors
Individual differences reside in traits, amdso inthe events in life, even early lifthat direct the trait in one
direction or another.A proneness to emotionalverreaction isnaladaptive in the face of certain stressors, like
pain or disease, but it is@sent in such a large number of our conspecifics that it must have some adaptive utility.
With a bit of imagination the reader can surmise what that might be. On the other haradeand purposeful
demeanor is a good thing and does, in fact, confagkyvity,

GXPodzi 6K2 OFffa GKIG? tAGAYIY 6AGK y2 g2YLy 3TAXD
aSiKdzaSt I K f AOSB®yAYyS KdzyRSR &SI NBA ®¢
The bcus ofcontrol. There is no escaping individual responsibility, ardall havdo play the handve
aredealt. There is no great religion, and no great philosophy, that teaches otherwise. Science and medicine,
though,teach otherwise. Ware the exception, because we beliey@e know¢ that life itself can be atomized,
that every event has a cause, and untod&vents can be prevented by addressing their calddes premise is
probably correct, but its corollary is dubious, if not outrageous. More on this point lateguffitient to say that
medicine finds it easy toonfused the virtues of individual respsibility and acceptance with the vices of
resignation and fatalism.

We are proud to be members of a caring professaod to live in societies that have heaadd acted
uponii KS AyadzyOiA2ys a! & &2dz OF NB T2 Ndoékdpiagihe facgttha@ant S ald 2 7F
excess of medical zeal, a bureaucratic bit¢rly hypertrophic compensation system and a fashion for elevating
the status of the victim can, in some vulnerable individuals, do much more harm than §oodke of thegood
thingsthat we dq as professional$p support the sick may actualbe bad things because thencourage sickness
behavior To the degree that we can give the patient back his locus of control, then he is likelier to do better in the
long run.

The stress regmse, as we know, generates activity in the limbic and prefrontal cortex, which react in
ways to either augment or inhibit the stress response. The determinants are the chronicity of the stress and the
vulnerability or resilience of limbic and prefrontttuctures that are designed to modulate the stress response.

But these are also the structures that participate in the regulation of wider dimensions of human behavior, well
beyond the HPAA, and that generate the temperament of heightened emotionaditicimprises neuroticism and

the temperament of seltontrol and moderation that typifies the conscientious individual. The vulnerability of
these structures to chronic and prolonged stress is properly interpreted as one aspect of their broader regulatory
function. It is neither necessary nor heuristic to study the limbic and prefrontal cortices as isolated mediators of
the stress response, disconnected from their capacity to regulate behavior, emotionality and cognition.
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FROMTHEORY T®RACTICE

The jumbk of symptoms, attributions and misattributions, careless diagnoses, failed treatments, and
arguments over disability and compensaticen rival inseemingcomplexitythe roiling mess of genes, neurons,
cytokines and traits. en an experienceghysiciancan lose his or her wayButwe are compelledalways, to look
for athread of clarity. Never forget the immortal Dostoyevsky:L y Y 2 &tiea © APRIPI& &/énthe most
vicious, arenuch morenaive andgsimpleY A Y RSR (G KIy ¢S | (3ha BeYilers KakadazoQhabtero S @ ¢
2).

If the principles enunciated in the foregoing sectime valid, they shoulbielp us understand patients
and to guide their treatment effectivelyWith respect to diagnosis, for example, there is nothing wrong with the
recommended guidelines that are handed down periodically from the learned societies. It is a mistake, though, to
take these guidelines as confirmatory of pathological integrity. Patients often meet diagnostic criteria for more
than oneof the FSSand,mixed types are not uncommonThe principles of nospecificity and heterogeneity are
amply displayed by individual patients, in the symptoms they present with, their response to treatment, and the
disability that may or may not ensue.

Physicians will age that in some cases the physical component is so overwhelming that psychological
distress is inevitable; in others, in others, a profound degree of psychological weakness magnifies the impact of a
trivial physical derangementMost experienced physiciarshould be abl& distinguish between the first (A) and
the last (Z), and even between EDGand W,XY. Buit is another thing entirely tavhen one is dealing with M, N O
and P andthese, unfortunately, are the majority of cases. Fortunately, itisin 1 K S LJK & discddfbungy Q& 22 0
psycte andsoma as if it were possible to do so, anyway. If a patientdiaenic fatigueor fibromyalgiaby the
learned criteria, so be it. If he or she also has a psychiatric diagnosis, according to the bookereédl that, too.
2KIG Aada Y2NB AYLRNIlIyG GKFG GKS LINBOAAaS RAFIy22aira Aa 0
brought to bear on behalf of recovery, and the forces that are operative, especially external forces, to maintain a
state of sickness.

[ 2y02YAGl yi LIAE@OKAIFIGNARO RAIFIy2aSa tA1S RSLINBaarzy 2
Diagnoses like obsessha®mpulsive disorder, somatization disorder, hypochrondriasis or histrionic personality
disorderhave a grave qgnostic import. Such cases are definitely on the WXYZ €ide.problem with the latter
diagnoses is that the presence of a physically painful and disabling medical condition almost always elevates the
somatization andhypochondriasiscales on welknown personality tests like the MMPI and the PAI. Personality
inventories, therefore, are not very helpful in the differential diagnosis of an FSS patient. Even elevated
exaggeration scales may simply speak to cultural or personal differentiesivay a patienexpresgsdistress.
OCD, somatization disorder, hypochrondriasis and histrionic personality disorder are characterized by lifelong
patterns of symptomatology and maladaptive behavior. In such cases, historical data as well as infioinmatio
collateral sources is important, but is often contaminated by the selective recollections of the patient and the
enmeshment of family members in their pathology.

¢KSNE R2SayQi aSSYy (2 0S YdzOK | LIKeaA@uINHaalky R2zil o
is remarkable hovat least someatients find the impetus to resign from an abusive job or a destructive
relationship after their physician relates blood pressure, compulsive eating or migraine headaches toBatitess.
more to the point § to recommend effective methods for dealing with stress. Whether that is exercise or
YSRAGFOGAZ2Y 2NJ &@23F 2N LJA@OK2GKSNI LB 2N YIaalk3asSz ISGaGAyY:
difference, as far as | can tellhere probably something spial aboutendeavorghat are calm and repetitive in
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terms of mitigating the stress response, but tm@sttherapeutic element is to convey the id#zat the patient
can exercise a measure of control over his or her condition.

The pharmaceutical companiase hard at work to find effective drugs that might interrupt some
element or another of the stress respon%8.Drugs that block the corticotropin releasing factor receptor may
have potential as antidepressants or anxiolytics, and they may have a rol@timther stress related
conditions®® Serotonergic antidepressants and benzodiazepines are, in fact, mainstays of treatment for patients
with FSShut their effects are entirely nonspecific, and are as likely related to effects on pain, sleeping aok mu
tension as to their traditional psychotropic effects. Modafinil and psychostimulants are often used to address the
problem of fatigue, but with mixed resulté" The role of pain medicines is also mixed. If the source of pain in
fibromyalgia is, idact, supraspinal and related to a lower pain-peint, medications like gabapentin, tiagabine
and pregabalin ought to be helpful, and sometimes they are. Nonsteraidainflammatorydrugs (NSAIDs) and

opioids, which are quite effective for "periphdigain, are relatively ineffective for fiboromyalgia pezlfﬁ.

Medication treatment for FSS is entirely symptomatic, but one can go too far. It ismnotmonto find
achronic pairor fiboromyalgia patientakinga congeries ofnedicationdike amitriptyline, trazodonegduloxetine,
tramadol long acting oxycodone, pregabalin, cyclobenzaprine, clonazepam, zolpidem, hydrocodone as needed
methylphenidateand modafinil. Then &k the patient about his or her complaints and they atigue, depression
and chonic pain. The evel of pain on a-10 scalés 10. The patient vill testify to the beneficial effects of every
singledrugheistakingg L ¥ L RIXKRYCH Al 62 dzf ¢ut bo in Yhaatokd tiingsNcBufl be
YdzOK $2NBSZ bySlI iR dA R 88y 8dzZRAOA2dza | 62dzi YSRAOFGAZ2Y
2yte (G2 RNHA& GKIG YFE1S | adomaidlydAlrt RAFFSNBYOS Ay (K

Although treatment is symptomatic, the goal of treatment is hot pharmacologic symptontrol,
because that is seldom if ever achieved. It is coupteductive to deal with any of the functional syndromes on a
symptomatic levelAlltoo often K I & KIF & (GKS NBadzZ & 2F NBAYT2NOAYy3I (GKS LI
of treatmentis functional improvement. ldleness leads to a deconditioned state which only aggravates pain and
fatigue. Staying at home all dessydemoralizing and only increases isolation and depression. It is almost always a
bad idea to tell a patient that he @he ought to stop working and take permanent disability. The aim of treatment
Aa (2 aGNBy3aGKSy Fftf GKS LI NIa 2F GKS LI GASydaoa tAFS

People need to have a meaning and purpose to their liid®y are capable of carrying on even in the
face of great pain and sadness, if they feel there is a reason to carry on, and if they feel that they are in control of
their destinies. They strive for happiness, not in the modern, hedonic sense of thelwbid,the classical sense
of the word, which suggests the capacity to confront and transcend whatever happeksS Y SIF yAy 3 2F | LJ
life ¢ even a patient with a functional disorderis not to suffer, helplessly, in the face of inexorakyenptoms, the
indifference of physicianand the bureaucratic clumsiness of the compensation systBynfocusing on a purely
symptomatic approach tthe patient, the physician is accedingttoat perspective.

When areas of brain are overwhelmed by threess response they undergo a kind of involution. These
same areas, however, respond to challenge and purposeful activity by growing new cells and new synapses and
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CNS Neurol Disord Drug Target807 Jun;6(3):1682. The CRF1 receptor, a novel target for the treatment of depression, anxiety,
and stressrelated disorders.Kehne JH

J Psychopharmaca2005 Nov;19(6):6460. Chronic treatment with modafinil may not be beneficial in patients with chronic
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new connections.There is no evidence that they lose that capacity simply because cdssettated diseaseThe

patient should be advisedboutidleness, inactivity, isolation and avoidance, dependency on an insurance

company, and reliance on massive drug regimes; that all of these are simply the way of permanent invalidism. The
patient should be advised that he is capable of recovery, but only to the degree that he is able to stay active and
engaged, independent and productive.

Not that this approach is always successful, but then what medical treatment is? Even the most
enlightened andrispiring physician will have plenty of failures, and they do keep coming Bdekphysicians at
our clinics are not particularly inspiring, but they are able; so, we have more than our share of patients whose
functional somatic symptoms are persistentdadisabling. Over the long haul, we know that the appropriate
therapeutic approach is damage contch ¥ & 2dz OFy Qi Ftf SOGAIIGS (GKS O2yRAGAZY X
make it more complicated. Always encourage the patient to be active agageul, and never succumb to the
idea that all they can do is sickness behavior.



