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UNEXPLAINED CLINICAL CONDITIONS 

Medically unexplained symptoms of pain and bodily dysfunction
 
are the single most prevalent class of 

symptoms in primary care, and they also have a high prevalence in specialist care.  They are
 
responsible for a 

significant proportion of disability in the
 
workforce.

 1
     In general medicine, the 

 
functional somatic syndromes 

(FSS) include chronic fatigue syndrome (CFS), fibromyalgia (FM), nervous stomach, irritable bowel syndrome, 

multiple chemical sensitivity, electrical sensitivity, mold exposure, environmental neurotoxicity, 
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Wessely SC. 
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temporomandibular joint pain, tension headache, interstitial cystitis, complex regional pain syndrome, repetitive 

strain injury and persistent postconcussion syndrome.
 2
   Lƴ ǇǎȅŎƘƛŀǘǊȅΣ ǘƘŜ ǊŜƭŜǾŀƴǘ ŎŀǘŜƎƻǊȅ ƛǎ άǎƻƳŀǘƻŦƻǊƳ 

ŘƛǎƻǊŘŜǊΣέ ƻǊΣ ŀǎ ƛǘ used to be called, hysteria; 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 disorder is still a matter of controversy. 

¢ƘŜ C{{ ŀǊŜ ƻŦǘŜƴ ƭǳƳǇŜŘ ǘƻƎŜǘƘŜǊ ŀƴŘ ŘŜǎŎǊƛōŜŘ ŀǎ άǳƴŜȄǇƭŀƛƴŜŘ ŎƭƛƴƛŎŀƭ ŎƻƴŘƛǘƛƻƴǎΦέ  Lǘ ƛǎ ƴƻǘ 

unreasonable to consider them together, because they share numerous features, including symptoms of fatigue 

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 considerable overlap, and patients with one unexplained condition often meet criteria for a second. The 

ǾŀǊƛƻǳǎ ŎƻƴŘƛǘƛƻƴǎ ŀǊŜ άǳƴŜȄǇƭŀƛƴŜŘέ ōŜŎŀǳǎŜ ƴƻƴŜ ƻŦ ǘƘŜ ǇǊƻǇƻǎŜŘ ŜȄǇƭŀƴŀǘƻǊȅ ƳƻŘŜƭǎ ŎƻǳƭŘ Ǉƻǎǎƛōƭȅ ŀŎŎƻǳƴǘ ŦƻǊ 

their occurrence in many if not most of the patients who are affected. 
3
 

No one argues that there is an association between FSS and psychiatric disorders, but the nature of that 

association is unclear.  Patients with medically
 
unexplained physical symptoms are repeatedly shown to

 
have 

increased rates of depression and anxiety.  A meta-analysis 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 was significant 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.
4
 

Many, if not most patients with chronic fatigue and/or fibromyalgia are depressed ς and 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 depression and anxiety, even before their 

somatic syndromes develop.  There is also a dose-response relationship between the severity of premorbid 

psychiatric symptoms and the likelihood of later FSS.
 5
  

The argument that the FSS are, in fact, somatoform disorders
6
  is considered hopelessly incorrect these 

days, certainly by advocacy groups, but also by physicians, including physician-scientists, who labor tirelessly in the 

vineyard with afflicted patients.  They point out, quite correctly, that psychiatric treatment is rarely successful in 

diminishing fatigue, pain or other symptoms.
7
    They cite studies showing that depression does not influence the 

sensory-discriminative dimension of pain in FM.  Sure, there is an affective component to pain syndromes, of 

whatever nature, but the networks that process the sensory and affective components of pain are independent.
8
   

                                                                 
2 Ann Intern Med. 2001 May 1;134(9 Pt 2):868-81.  A review of the evidence for overlap among unexplained clinical conditions.  Aaron 

LA, Buchwald D. 
3 Disabil Rehabil. 2006 Mar 30;28(6):351-62.  Clinical expression profiles of complex regional pain syndrome, fibromyalgia and a-

specific repetitive strain injury: more common denominators than pain?  Marinus J, Van Hilten JJ. 
4 Psychosom Med. 2003 Jul-Aug;65(4):528-33.  Medically unexplained physical symptoms, anxiety, and depression: a meta-analytic 

review.  Henningsen P, Zimmermann T, Sattel H. 
5 Psychol Med. 2007 Nov 2;:1-8 The relationship between prior psychiatric disorder and chronic fatigue: evidence from a national 

birth cohort study. Harvey SB, Wadsworth M, Wessely S, Hotopf M. 
6 Psychosom Med. 2003 Jul-Aug;65(4):528-33.  Medically unexplained physical symptoms, anxiety, and depression: a meta-analytic 

review.  Henningsen P, Zimmermann T, Sattel H. 
7 J Affect Disord. 1999 Oct;55(2-3):143-8.  The role of depression in pain, psychophysiological syndromes and medically unexplained 

symptoms associated with chronic fatigue syndrome.  Morriss RK, Ahmed M, Wearden AJ, Mullis R, Strickland P, Appleby L, 
Campbell IT, Pearson D. 

8 Giesecke T, Gracely RH, Williams DA, Geisser M, Petzke F, Clauw DJ. The relationship between depression, clinical pain, and 
experimental pain in a chronic pain cohort. Arthritis Rheum. 2005;52:1577ς15848 
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!ƴ ƛƴǘŜǊƳŜŘƛŀǘŜ Ǉƻǎƛǘƛƻƴ ƛǎ ǘƘŀǘ C{{ ǇŀǘƛŜƴǘǎ ǊŜǎƛŘŜ ƛƴ ŀ άƴƻǎƻƭƻƎƛŎŀƭ ōƻǊŘŜǊƭŀƴŘέ ōŜǘǿŜŜƴ ǎƻƳŀǘƛŎ 

medicine
 
and psychiatry.

9
  The premise here is that neither the mental nor the physical symptoms deserve 

primacy.  Rather, anxiety/depression and unexplained somatic symptoms are different manifestations of 

distress.Error! Bookmark not defined.
10

  The new designation would be "common distress disorders," referring 

equally to
 
bodily and mental suffering.  In some cases, anxiety and depression

 
is a reaction to bodily pain and 

distress; in others, depression
 
and anxiety may lower the threshold for experiencing or complaining about somatic 

symptoms.  

In the following sections, we shall address two FSS, chronic fatigue and fibromyalgia.  The best I can do is 

assume that heterogeneity underlies both conditions.  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 derangement.   External factors, especially the compensation system, are 

a source of endless 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 confer vulnerability 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 marked reduction 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 demonstrable by objectives tests.
10

 
11

  

The point prevalence of CFS has been estimated to be between 98 and 267 cases per 100,000,
12

 although 

a recent CDC study discovered that people in the state of Georgia suffer from CFS at a rate that is  6 to 10 times 

higher than previous population-based estimates.
13

  The CDC concluded that CFS was a major public health 

problem leading to severe personal suffering and loss. The median duration of illness is 7 years, a quarter of 

people with the illness are unemployed or receiving disability, 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.
13

  

The luminaries at CDC, having digested more than 3,000 articles on the subject in the peer-reviewed 

ƳŜŘƛŎŀƭ ƭƛǘŜǊŀǘǳǊŜΣ ŀǎǎǳǊŜŘ ǳǎ ǘƘŀǘ άǘƘŜ ŜǘƛƻƭƻƎȅ ŀƴŘ ǇŀǘƘƻǇƘȅǎƛƻƭƻƎȅ ƻŦ /C{ ƛǎ ƴƻǘ ǿŜƭƭ ǳƴŘŜǊǎǘƻƻŘΦέ  ¢ƘŜǊŜ ƛǎ ǘƘŜ 

observation of a relationship between neurally mediated hypotension and CFS in a subgroup of individuals, but 

                                                                 
9 Psychosomatic Medicine 65:528-533 (2003) Medically Unexplained Physical Symptoms, Anxiety, and Depression: A Meta-Analytic 

Review  Peter Henningsen, MD, Thomas Zimmermann, DiplPsych and Heribert Sattel, DiplPsych 
10Komaroff AL, Buchwald D: Symptoms and signs of chronic fatigue syndrome. Rev Infect Dis 13(Suppl l):S8-Sll, 1991 Schluederberg A, 

Straus SE, Peterson PK, et al: Chronic fatigue syndrome research: Definition and medical outcome assessment. Ann Intern 
Med 117:325-331, 1992   

11 Holmes GP, Kaplan JE, Gantz NM, et al: Chronic fatigue syndrome: A working case definition. Ann Intern Med 108:387-389,1988 
12 Buchwald D, Umali P, Umali J, et al: Chronic fatigue and the chronic fatigue syndrome: Prevalence in a Pacific Northwest health 

care system. Ann Intern Med 123:81-8, 1995 
13 Popul Health Metr. 2007; 5: 5. Prevalence of chronic fatigue syndrome in metropolitan, urban, and rural Georgia William C 

Reeves,1 James F Jones,1 Elizabeth Maloney,1 Christine Heim,2 David C Hoaglin,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 clear.
14

  There are no diagnostic laboratory abnormalities or 

clinical tests, and there is no public health control or prevention strategy for CFS.
15

   

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 Barr virus-specific 

genes and demonstrate abnormalities 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 focused on a subgroup of patients with reactivated viral 

infection.
16

 

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 syndrome.
17

  Several 

researchers have argued that CFS is an atypical presentation of depression, anxiety, or somatization disorder
18

 and 

others think that it is a distinct medical illness caused by immune system dysregulation.
 19

   Patients with CFS have 

concurrent psychiatric 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 disorder at all.
19

  CFS patients exhibit patterns of 

seasonal symptom variation, mood ratings, and activation of the hypothalamic-pituitary-adrenal axis different 

from those of individuals with major depression.   

CFS is associated with prominent complaints 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 attention.
20

  ά/ƻƎƴƛǘƛǾŜ ǎƭƻǿƛƴƎΣέ ƻǊ ǎƭƻǿ information processing 

speed has been proposed as a central deficit.
21

  Selective and sustained attention are largely intact in CFS patients, 

but arousal, effort, span of apprehension and working-memory are more commonly impaired.
22

  This pattern 

suggests weakness in the energetics of attention and cognitive processing.   Accordingly, CFS patients show more 

variability in their performance on neurocognitive tests
23

  and they are more likely to have deficits in cognitive 

tasks that are more demanding.
24

   

                                                                 
14 Bou-Houlaigah I, Rowe PC, Kan J, et al: The relationship between neurally mediated hypotension and the chronic fatigue 

syndrome. JAMA 274:961-967, 1995  
15 Popul Health Metr. 2007; 5: 5. Prevalence of chronic fatigue syndrome in metropolitan, urban, and rural Georgia William C 

Reeves,1 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 Rep. 2007 Dec;9(6):482-7.  Chronic fatigue syndrome: inflammation, immune function, and neuroendocrine 
interactions.  Klimas NG, Koneru AO. 

17 6Abbey SE, Garfinkel PE: Chronic fatigue syndrome and depression: Cause, effect, or covariate. Rev Infect Dis 13(Suppll):S73-S83, 
1991 7Ray C: Interpreting the role of depression in chronic fatigue syndrome. In Jenkins R, Mowbray JF (eds), Post-Viral 
Fatigue Syndrome. New York, John Wiley & Sons, 1991, 93-113 

18 8Katon W, Buchwald D, Simon GE, et al: Psychiatric illness in patients with chronic fatigue syndrome and those with rheumatoid 
arthritis. J Gen Intern Med 6:277-285, 1991 9Kreusi MJP, Dale J, Straus SE: Psychiatric diagnoses in patients who have 
chronic fatigue syndrome. J Clin Psychiatry 50:53-56, 1989 10Manu P, Lane TJ, Matthews DA: Somatization disorder in 
patients with chronic fatigue. Psychosomatics 30:388-395, 1989 

19 11Hickie I, Lloyd A, Wakefield D, et al: The psychiatric status of patients with chronic fatigue syndrome. Br J Psychiatry 156: 534-
540, 1990  

20 Michiels, J Clin Exp Neuropsych 1996; Marshall, PsychosomMed, 1997; Michiels, J Clin Exp Neuropsychol, 1997 
21 Moss-Morris 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 59:58-66 (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 related.
25

  
26

  In fact, there is nothing about the cognitive profile of CFS 

that reliably distinguishes the condition from depression.  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 tests.  One plausible explanation may be that somatically focused individuals 

are more likely to be watchful for any new or additional signs of physical or mental failure, because it would affirm 

their view that something inside is terribly wrong.   When they are assured that they are not cognitively impaired, 

this may be taken badly; it is as if the physician were invalidating their experience of illness.
27

  
 

FIBROMYALGIA 

Fibromylagia (FM) is a painful musculoskeletal disorder composed of core features that are always 

present (wide-spread pain and 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, functional disability).
28

   The American College of Rheumatology has 

ŀŎŎŜǇǘŜŘ ŘƛŀƎƴƻǎǘƛŎ ŎǊƛǘŜǊƛŀ ŦƻǊ Ca ǘƘŀǘ ŀǊŜ ǎŀƛŘ ǘƻ ƘŀǾŜ άƘƛƎƘ ŘƛŀƎƴƻǎǘƛŎ ǎǇŜŎƛŦƛŎƛǘȅΣ ǎŜƴǎƛǘƛǾƛǘȅΣ ŀƴŘ ŀŎŎǳǊŀŎȅΦέ
29

  

However, many FM patients are also diagnosed with sleep disorders, chronic fatigue, irritable bowel syndrome, 

headache, and mood disorders.
30

  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, 

polymyalgia rheumatica, seronegative polyarthritis, rheumatoid arthritis, hypermobility, tendonitis, degenerative 

arthritis, antiphospholipid antibody syndrome, chronic fatigue syndrome, costochondritis, depression, myopathy, 

radiculopathy and thoracic outlet syndrome).
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 disease.
29

 

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 studied.  Prevalence rates have 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.
28

  FM is found in 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 patients.
32

  The frequency of FM increases linearly with age
28

 and it 

occurs mostly among women; only about 10% of patients are men.  (On public radio today I heard them talking 

ŀōƻǳǘ CaΣ ŀ άŘƛǎŜŀǎŜ ƻŦ ƳƛŘŘƭŜ-ŀƎŜŘ ǿƻƳŜƴΦέύ  CŜƳŀƭŜ ǇŀǘƛŜƴǘǎ ƘŀǾŜ Ƴore common fatigue, morning fatigue, 

"hurt all over," a greater total number of symptoms, and greater number of tender points.  Similar gender 

                                                                 
25 Marcel, Biol Psychiatry, 1996 
26 Daly, Appl Neuropsychol, 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 Medicine 56:383-388 
(1994) 383 

28 Rheum Dis Clin North Am. 1989 Feb;15(1):1-18. Fibromyalgia: the clinical syndrome. Wolfe F 
29 Can J Physiol Pharmacol. 1991 May;69(5):672-7.  Fibromyalgia--a clinical entity?  Henriksson KG, Bengtsson A. 
30 .30 J Rheumatol Suppl. 2005 Aug;75:6-21. Fibromyalgia syndrome: review of clinical presentation, pathogenesis, outcome 

measures, and treatment.  Mease P 
31 Am J Med. 1997 Jul;103(1):44-50.  The overdiagnosis of fibromyalgia syndrome.  Fitzcharles MA, Esdaile JM.  Rheumatology 

(Oxford). 2003 Feb;42(2):263-7.  Inaccuracy in the diagnosis of fibromyalgia syndrome: analysis of referrals.  Fitzcharles 
MA, Boulos P 

32 Rheum Dis Clin North Am. 1989 Feb;15(1):1-18. Fibromyalgia: the clinical syndrome. Wolfe F. 
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differences have been reported in the other FSS, and the reason why is not known.
33

  FM also occurs in children 

(primary juvenile fibromyalgia syndrome) and, when it does, it is usually accompanied by fatigue.
34

  

Until something firm is known about the etiology or pathophysiology, students of FM will continue to rely 

ƻƴ ƳƻŘŜƭǎΤ ŦƻǊ ŜȄŀƳǇƭŜΣ ǘƘŀǘ ƛǘ ƛǎ άŀ neurobiological disorder arising in response to a physical or environmental 

stressor (e.g., a viral illness, a car accident, emotional trauma) and that disrupts hypothalamic-pituitary-adrenal 

axis function, resulting in a cascade of disabling symptoms, including pain and measurable cognitive dysfunction.έ
35

  

Lǘ ƛǎ ǎŀƛŘ ǘƘŀǘ άCa ǊŜǎǳƭǘǎ ŦǊƻƳ ǎŜƴǎƛǘƛȊŀǘƛƻƴ ƻŦ ǘƘŜ ŎŜƴǘǊŀƭ ƴŜǊǾƻǳǎ ǎȅǎǘŜƳέ ŀƴŘ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ ŀ ǾŀǊƛŜǘȅ ƻŦ 

neurotransmitter and neuroendocrine disturbances, including reduced levels of biogenic amines and increased 

concentrations of excitatory neurotransmitters like substance P.
28

  

.ŜŎŀǳǎŜ Ca ƛǎ Ƴŀƛƴƭȅ ŀōƻǳǘ ǇŀƛƴΣ ƻƴŜ ǎƘƻǳƭŘ ŜȄǇŜŎǘ ǘƻ ŦƛƴŘ άǎŜƴǎƛǘƛȊŀǘƛƻƴ ƻŦ ǘƘŜ ŎŜƴǘǊŀƭ ƴŜǊǾƻǳǎ ǎȅǎǘŜƳέ 

ƛƴ ǇŀǘƛŜƴǘǎΩ ŜȄǇŜǊƛŜƴŎŜ ƻŦ ǇŀƛƴΣ ŀƴŘ ǘƘŜǊŜ ŜǾƛŘŜƴŎŜ ǘƘŀǘ ǘƘŜ ōŀǎƛǎ ƻŦ Ca ǊŜǎƛŘŜǎ ƛƴ ŎŜƴǘǊŀƭƭȅ ŀǳƎƳŜƴǘŜŘ Ǉŀƛƴ 

processing.  Consider the diagnostic criteria for FM which are, in part, based upon a demonstration of tenderness 

in 11 of 18 defined muscular sites.  Tenderness in FM, however, is not confined to these sites, but can be observed 

throughout the body, including non-muscular sites such as the thumb.
36

  FM patients normally detect and 

experience a full range of perceived pain magnitude; but sensations become unpleasant at stimulus intensities that 

are significantly lower than those observed in healthy controls.Error! Bookmark not defined.
9
   

Individuals with FM and/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 allodynia.
37

  The general 

and widespread nature of pain in FM, and the presence of allodynia, strongly suggest the involvement of central 

mechanisms that increase sensitivity to painful stimuli.  (In some experiments, the pain is blunt pressure applied to 

the thumb, a method that permits concurrent functional imaging of the brain.)  In FM, these underlying central 

mechanisms are likely to be reflected in altered supraspinal processing and may originate at supraspinal 

sites.Error! Bookmark not defined.
9
  

PAIN 

In healthy people, the six brain regions that are activated by pain are the primary (SI) and secondary (SII) 

somatosensory cortices, the insular cortex (IC), the anterior cingulate cortex (ACC), the prefrontal cortex (PFC) and 

the thalamus.
38

  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 states are difficult to study with functional imaging, but summary impressions suggest that 

relative to acute pain processing, chronic pain processing reflects decreased sensory processing (SI and SII) in favor 

of enhanced activation of regions associated with cognitive, emotional, and introspective processing of events.
36

   

                                                                 
33 J Gend Specif Med. 2002 Mar-Apr;5(2):42-7.  Gender differences in fibromyalgia and other related syndromes.  Yunus MB. 
34 Clin Infect Dis. 1994 Jan;18 Suppl 1:S21-3.  Primary juvenile fibromyalgia syndrome and chronic fatigue syndrome in adolescents.  

Bell DS, Bell KM, Cheney PR. 
35 Crofford LJ, Demitrack MA. Evidence that the abnormalities of central neurohormonal systems are key to understanding 

fibromyalgia and chronic fatigue syndrome. Rheum Dis Clin North Am 1996; 22: 267-84 
36 Arthritis Res Ther. 2006; 8(6): 224. Biology and therapy of fibromyalgia. Functional magnetic resonance imaging findings in 

fibromyalgia David A Williams and Richard H Gracely 
37 Curr Rev Pain. 2000;4(2):148-57.  Pain complaints in patients with fibromyalgia versus chronic fatigue syndrome.  Bradley LA, 

McKendree-Smith NL, Alarcón GS. 
38Apkarian AV, Bushnell MC, Treede RD, Zubieta JK. Human brain mechanisms of pain perception and regulation in health and disease. 

Eur J Pain. 2005;9:463ς484 
39 Koyama T, McHaffie JG, Laurienti PJ, Coghill RC. The subjective experience of pain: where expectations become reality. Proc Natl 

Acad Sci USA. 2005;102:12950ς12955 
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FM patients are similar to healthy controls in their response to experimental pain.  The same brain 

structures are activated and there are similar 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 do.
40

  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 (between 34°C and 42°C) evoke greater activity in FM patients in 

the PFC, supplemental motor areas and the ACC.
41 

The caudate nucleus receives a large nociceptive input from spinal pain pathways, including both 

nociceptive-specific neurons that signal the presence of pain, and wide-dynamic-range neurons that provide 

graded responses throughout the range of innocuous and painful stimulation.
42

  The caudate and the thalamus 

seem to be intrinsic analgesia systems,
43

 
44

 and chronic pain is associated with Inhibition of activity there.  FM 

patients show reduced baseline levels of neural activity in the thalamus and/or caudate, measured by resting 

cerebral blood flow.  So do patients whose chronic pain is the result of traumatic peripheral neuropathy, 

metastatic cancer, spinal cord injury and restless legs syndrome.36  Reduced basal activity in caudate and 

thalamus is consistent with a mechanism of tonic inhibition maintained by persistent excitatory input from ongoing 

pain. Thus, FM and other chronic pain conditions activate pain inhibitory mechanisms, and one consequence of 

this inhibition is reduced resting and evoked activity in the thalamus and caudate.36  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 more likely to be the case.   

 The weight of the evidence supports an FM model of centrally augmented pain processing, and to this 

point psychological studies have been brought to bear.  Attitudes and beliefs such as locus of control and 

catastrophizing are called upon to explain why FM patients process pain in such an unfavorable way.  

Locus of control refers to patients' perceptions about their personal ability to control their lives.  The locus 

is either internal (personal resources) or external (factors beyond ƻƴŜΩǎ ǇŜǊǎƻƴŀƭ ŎƻƴǘǊƻƭύΦ  In studies of patients 

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 therapy.
45

  In studies 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 status.  Most patients with FM, however, are 

more external in their locus of control compared to patients with other rheumatological conditions or with chronic 

pain generally.
36

 
46

 
47

 
48

 
49

   Wheƴ Ca όƻǊ ǊŜƭŀǘŜŘ ŎƻƴŘƛǘƛƻƴǎύ ƛǎ ŘŜŀƭǘ ǿƛǘƘ ǳƴŘŜǊ ǘƘŜ ŎƻƳǇŜƴǎŀǘƛƻƴ ǎȅǎǘŜƳΣ ǇŀǘƛŜƴǘΩǎ 

locus of control is necessarily externalized, and with predictable results. 

                                                                 
40 Gracely RH, Petzke F, Wolf JM, Clauw DJ. Functional magnetic resonance imaging evidence of augmented pain processing in 

fibromyalgia. Arthritis Rheum. 2002;46:1333ς1343 
41 Cook DB, Lange G, Ciccone DS, Liu WC, Steffener J, Natelson BH. Functional imaging of pain in patients with primary fibromyalgia. J 

Rheumatol. 2004;31:364ς378 
42 Chudler EH, Sugiyama K, Dong WK. Nociceptive responses in the neostriatum and globus pallidus of the anesthetized rat. J 

Neurophysiol. 1993;69:1890ς1903 
43 Lineberry CG, Vierck CJ. Attenuation of pain reactivity by caudate nucleus stimulation in monkeys. Brain Res. 1975;98:119ς134 
44 Acupuncture Anesthesia Coordinating Group. Observations on electrical stimulation of the caudate nucleus of human brain and 

acupuncture in treatment of intractable pain. Chin Med J (Engl). 1977;3:117ς124 
45 Lipchik GL, Milles K, Covington EC. The effects of multidisciplinary pain management treatment on locus of control and pain beliefs 

in chronic non-terminal pain. Clin J Pain. 1993;9:49ς57 
46 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;32:484ς489.   McCarberg B, Wolf J, Oliver K, Fakhry F, Walen H, Cronan T. 
The relationship between health locus of control and well-being in fibromyalgia 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 chronicity, and occurs independent of depression or depressive 

symptoms.  It has been found that a pŜǊǎƻƴΩǎ ǘŜƴŘŜƴŎȅ ǘƻ άŎŀǘŀǎǘǊƻǇƘƛȊŜέ predicted the development of chronic 

pain from an acute pain event.
50

  In one fMRI study, catastrophizing amplified evoked-pain activity in a number of 

brain structures related to the anticipation of pain, attention to pain, and to both emotional and motor responses.  

These findings suggest that pain catastrophizing influences pain processing in a way that is independent of the 

influence of depression.  It supports the hypothesis that catastrophizing influences pain perception through 

altering attention and anticipation, and heightening emotional responses to pain.36 
 51

  

FIBRO-FOG 

Patients with FM often complain of an overall impaired cognitive state that is sometimes called 'fibro fog'.   

The precise nature of this symptom is hard to know, because of predictable problems with definition, comorbid 

conditions, medications and a dearth of critical studies.
52

  The usual complaints patients have are with attention 

and memory
53

 and there is plenty of objective evidence to that effect.
54

 
55

 
56

  In addition, deficits in working 

memory are routinely discovered, and information processing speed is sometimes, but not always impaired.
57

 
58

 
59  

The cognitive abilities of FM patients have been compared to those of healthy people who are 20 years older.
60 61

  

The patients themselves may describe their thinking as fuzzy or foggy or slow. 

FM patients sometimes have the subjective experience of cognitive impairment, that is, they feel that 

they are cognitively impaired, while objective tests fail to elicit any such deficits.
55

 
62

   Researchers have also noted, 

however, that in some patients cognitive function, objectively measured, does correlate with patient reports.
61

  

Even when FM patients perform well on mental tests, though, they may have to work harder to do it.  fMRI 

                                                                                                                                                                                                               
47 Gustafsson M, Gaston-Johansson F. Pain intensity and health locus of control: A comparison of patients with fibromyalgia syndrome 

and rheumatoid arthritis. Patient Educ Couns. 1996;29:179ς188 
48 Burckhardt CS, Bjelle A. Perceived control: A comparison of women with fibromyalgia, rheumatoid arthritis, and systemic lupus 

erythematosus using a Swedish version of the Rheumatology Attitudes Index. Scand J Rheumatol. 1996;25:300ς306.   
49 McCarberg B, Wolf J, Oliver K, Fakhry F, Walen H, Cronan T. The relationship between health locus of control and well-being in 

fibromyalgia patients. J Pain. 2002;3:A1.    
50 Burton AK, Tillotson KM, Main CJ, Hollis S. Psychosocial predictors of outcome in acute and subchronic low back trouble. Spine. 

1995;20:722ς728 
51 Gracely RH, Geisser ME, Giesecke T, Grant MA, Petzke F, Williams DA, Clauw DJ. Pain catastrophizing and neural responses to pain 

among persons with fibromyalgia. Brain. 2004;127:835ς843 
52 Cognitive function in fibromyalgia patients  Denise C. Park * , Jennifer M. Glass, Meredith Minear, Leslie J. Crofford 
53 Rollman G, Lautenbacher S. Hypervigilance effects in fibromyalgia: pain experience and pain perception. In: Vaeroy H , Merskey H , 

editors. Progress in fibromyalgia and myofascial pain. Amsterdam: Elsevier; 1993. p. 149-59. 
54 Sletvold H, Stiles TC, Landro NI. Information processing in primary fibromyalgia, major depression and healthy controls. J 

Rheumatol 1995; 22: 137-42 
55 Grace GM, Nielson WR, Hopkins M, Berg MA. Concentration and memory deficits in patients with fibromyalgia syndrome. J Clin Exp 

Neuropsych 1999; 21: 477-87 
56 Landro NI, Stiles TC, Sletvold H. Memory functioning in patients with primary fibromyalgia and major depression and healthy 

controls. J Psychosom Res 1997; 42: 297-306 
57 Sletvold H, Stiles TC, Landro NI. Information processing in primary fibromyalgia, major depression and healthy controls. J 

Rheumatol 1995; 22: 137-42 
58 Cognitive function in fibromyalgia patients  Denise C. Park * , Jennifer M. Glass, Meredith Minear, Leslie J. Crofford 
59 Grace GM, Nielson WR, Hopkins M, Berg MA. Concentration and memory deficits in patients with fibromyalgia syndrome. J Clin Exp 

Neuropsych 1999; 21: 477-87 
60 J Rheumatol Suppl. 2005 Aug;75:6-21. Fibromyalgia syndrome: review of clinical presentation, pathogenesis, outcome measures, 

and treatment.  Mease P 
61 Cognitive function in fibromyalgia patients  Denise C. Park *, Jennifer M. Glass, Meredith Minear, Leslie J. Crofford 
62 J Clin Rheumatol. 2002 Apr;8(2):77-84.  Cognitive and dissociative manifestations in fibromyalgia.  Leavitt F, Katz RS, Mills M, 

Heard AR 

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'J%20Clin%20Rheumatol.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Leavitt%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Katz%20RS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Mills%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Heard%20AR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus


9 

MILD COGNITIVE DISORDERS 14.  UNEXPLAINED CLINICAL CONDITIONS 

 

indicates that in order to achieve a level of cognitive performance equal to healthy controls on a test of working 

memory, FM patients show more extensive neural activation in frontal and parietal regions, including bilateral 

activation in the middle frontal gyrus and right-side activation in medial frontal gyrus, superior parietal lobe, and 

precentral  gyrus.
63

  They have to utilize more extensive brain resources than same-aged peers in order to achieve 

comparable performance on cognitive tasks.
36

  

Pain, by itself, interferes with the ability to think clearly and to process information.  Memory impairment 

in FM patients appears to be mediated largely by inattention, and the attentional system is uniquely vulnerable to 

pain-induced hyperarousal.
64

  Pain affects sleep, FM patients are well-known to have impaired sleep, and chronic 

sleep deprivation also has cognitive effects, especially attention.  In fact, when FM patients are compared to 

patients with rheumatoid arthritis and patients with musculoskeletal pain, they are no more impaired than the 

other two groups.  They are, however, more anxious and more somatically aware.
65

  Depression is neither 

necessary nor sufficient to explain the cognitive difficulties of FM patients
61

  but cognitive impairment in more 

common and more severe in FM patients who are depressed. 
66

 
67

 

¢ǿƻ ǘŜƳǇŜǊŀƳŜƴǘŀƭ ǘǊŀƛǘǎΣ ƭƻŎǳǎ ƻŦ ŎƻƴǘǊƻƭ ŀƴŘ άŎŀǘŀǎǘǊƻǇƘƛȊƛƴƎέ ƛƴŦƭǳŜƴŎŜ ǘƘŜ ŎƭƛƴƛŎŀƭ ŜȄǇǊŜǎǎƛƻƴ ƻŦ CaΦ  

The cognitive symptoms of FM patients are also affected by psychological factors, and also by the mere fact of 

chronic pain.  That they have to expend more extensive brain resources to cope with cognitive tasks does not 

necessarily imply that cognitive impairment is a primary event in FM.  A secondary event is just as likely to call 

forth a compensatory mechanism. 

THE FSS, STRESS AND PERSONALITY 

Patients with one or another of the FSS will present, from time to time, at our offices, and usually for a 

not-good reason.  If the referral is from a physician, the rationale is that the problem is psychiatric.  No treatment 

Ƙŀǎ ǿƻǊƪŜŘ ǘƘǳǎ ŦŀǊΣ ǎƻ ǿƘȅ ŘƻƴΩǘ ȅƻǳ ōƻȅǎ ƘŀǾŜ ŀ ƎƻΚ  IƻǳǎŜ ƻŦŦƛŎŜǊǎ ƘŀǾŜ ŀ ƴŀǎǘȅ ǇƘǊŀǎŜ ǘƻ ŘŜǎŎǊƛōŜ ǘƘƛǎ ǘŀŎǘƛŎΦ  

LŦ ǘƘŜ ǊŜŦŜǊǊŀƭ ŎƻƳŜǎ ŦǊƻƳ ŀ ²ƻǊƪŜǊǎΩ /ƻƳǇ ŎŀǎŜ ƳŀƴŀƎŜǊΣ they usually want an MMPI, as if that formidable 

ƛƴǎǘǊǳƳŜƴǘ ǿƛƭƭ ǳƴǾŜƛƭ ǘƘŜ ƳȅǎǘŜǊƛŜǎΦ  LŦ ǘƘŜ ǊŜŦŜǊǊŀƭ ŎƻƳŜǎ ŦǊƻƳ ǘƘŜ ǇŀǘƛŜƴǘ ƘŜǊǎŜƭŦΣ ǘƘŜ ǊŀǘƛƻƴŀƭŜ ƛǎ ōŜǘǘŜǊΥ ά¸ƻǳ 

ǿƻǊƪ ƻƴ ǘƘŜ ƛƴǘŜǊŦŀŎŜ ƻŦ ǇǎȅŎƘƛŀǘǊȅ ŀƴŘ ƴŜǳǊƻƭƻƎȅΣ ǎƻ ƳŀȅōŜ ȅƻǳ Ŏŀƴ ƘŜƭǇΦέ   ¢Ƙŀǘ ƛƴǘŜǊŦŀŎŜΣ LΩƳ ŀŦǊŀƛŘ ƛǎ ƳƻǊŜ ƭƛƪŜ 

a two-sided mirror, the one that makes the image smaller if you look on one side and magnifies it on the other; 

ȅƻǳ ŎŜǊǘŀƛƴƭȅ ŎŀƴΩǘ ǎŜŜ ǘƘǊƻǳƎƘ ƛǘΦ 

The FSS, though, are on the interface, opaque as it may be.   In all their diversity, they inevitably involve 

both soma and psyche, and if we spend a moment contemplating how the two interact, it will be illuminating on 

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 attributed, by 

their advocates and critics alike, to a surfeit of activity in the neuroendocrine systems that mediate the stress 

response.  Psychiatrists who study stress are, these days, more interested in personal qualities that confer 

                                                                 
63 Bangert AS, Glass JM, Welsh RC, Crofford LJ, Taylor SF, Park DC. Functional magnetic resonance imaging of working memory in 

fibromyalgia [abstract]. Arthritis Rheum. 2003;48:S90 
64 J Rheumatol. 2006 Jan;33(1):127-32.  Distraction as a key determinant of impaired memory in patients with fibromyalgia.  Leavitt 

F, Katz RS 
65 Arthritis Rheum. 2002 Dec 15;47(6):639-44.  Attentional functioning in fibromyalgia, rheumatoid arthritis, and musculoskeletal 

pain patients.  Dick B, Eccleston C, Crombez G 
66 Landro NI, Stiles TC, Sletvold H. Memory functioning in patients with primary fibromyalgia and major depression and healthy 

controls. J Psychosom Res 1997; 42: 297-306 
67 Grace GM, Nielson WR, Hopkins M, Berg MA. Concentration and memory deficits in patients with fibromyalgia syndrome. J Clin 

Exp Neuropsych 1999; 21: 477-87 
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vulnerability or resilience to stress. 

Lƴ ǘƘŜ ƴŜȄǘ ŎƘŀǇǘŜǊΣ ǿŜ ǎƘŀƭƭ ŀŘǾŜƴǘǳǊŜ ŦǳǊǘƘŜǊΣ ƛƴǘƻ ǘƘŜ ǘŜǊǊƛǘƻǊȅ ƻŦ ǎƻƳŜǘƘƛƴƎ ǿŜ Ŏŀƭƭ ǘƘŜ άǎǳōƧŜŎǘƛǾŜ 

experience of cognitive impairmeƴǘΦέ  ²Ŝ ƳŜǘ ǿƛǘƘ ǘƘŀǘ ƛŘŜŀ ŜŀǊƭƛŜǊΣ ōŜŎŀǳǎŜ ŎƘǊƻƴƛŎ ŦŀǘƛƎǳŜ ŀƴŘ άŦƛōǊƻ-ŦƻƎέ ŀǊŜΣ 

not infrequently, characterized by the feeling that one is cognitively impaired, while the results of neurocognitive 

tests are perfectly normal.  This, in fact, is a very common 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 suggest 

that the FSS are conversion disorders, although many unsympathetic physicians believe just that.  Rather, the 

differential diagnosis of the FSS, and many of the other conditions dealt with in the book, usually includes one of 

the somatoform disorders.  It is to useful to be able to tell them apart.   

All of the mild cognitive disorders have a relationship ς a priori or a posteriori ς with the problem of stress 

and the even more abiding problem of personality.    

STRESS 

When people complain about inattention or forgetfulness, or when they develop somatic symptoms that 

are hard to explŀƛƴΣ άǎǘǊŜǎǎέ ƛǎ ǘƘŜ ǳǎǳŀƭ ŜȄǇƭŀƴŀǘƛƻƴΦ  Stress is the universal solvent of pathology.  It is claimed that 

stress can cause disease in any organ system; it has been held to account, at one time or another, for most 

diseases.  When there is a single answer to so many questions, it is time to ask a different question.     

Everybody knows what stress is but nobody does anything about it; we know that, because there is still so 

much of it around.  I think that one of the most predictable fallacies humans are prƻƴŜ ǘƻ ƛǎ ǘƘŀǘ άǘƘŜǊŜ ƛǎ ƳƻǊŜ 

ǎǘǊŜǎǎ ƛƴ ǘƻŘŀȅΩǎ ǿƻǊƭŘ ǘƘŀƴ ǘƘŜǊŜ ǳǎŜŘ ǘƻ ōŜΦέ  aƻǎǘ ƻŦ us fall for that one, and it probably reflects the fact that 

stress is less stressful to children than to adults, and stress intolerance is one of the cardinal signs of aging.
68

  So 

perhaps the right question to ask is this:  why is stress for person A is just desert for person B?  It was a signal 

accomplishment of stress theory to discover how the CNS communicates with the endocrine and immune systems 

through the hypothalamic-pituitary-adrenal axis (HPAA).  It remains to discover the nature of individual 

vulnerability and resilience in the face of stress. 

The medical concept of stress was developed by the Hungarian-Canadian endocrinologist, Hans Selye, 

whose limited command of English led him to misname it.  Stress, a term from physics, refers to 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 of elasticity [1676] is that the amount by which a material body is deformed [the 

strain] is linearly related to the force causing the deformation [the stress].)  If he had understood the distinction, 

Selye would have promulgated a theory of strain. 

Experiments on rats show that if the organism is severely damaged
 
by acute nonspecific nocuous agents 

such as exposure to cold,
 
surgical injury, production of spinal shock (transcision of

 
the cord), excessive 

muscular exercise, or intoxications with
 
sublethal doses of diverse drugs (adrenaline, atropine, morphine,

 

formaldehyde, etc.), a typical syndrome appears, the symptoms
 
of which are independent of the nature of 

the damaging agent
 
or the pharmacological type of the drug employed, and represent

 
rather a response to 

damage as such.
69

 

The stress reaction, therefore, is nonspecific with respect to the stressor, at least according to Selye.  

Stress is an event that disrupts (or threatens to disrupt) the milieu intérieur, the homeostatic balance of the 
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organism.   That covers a lot of territory, and so we have physical stress, mental stress and psychosocial stress, 

distress and eustress, internal and external stress, acute, repetitive and chronic stress, post traumatic stress, stress 

ŦǊŀŎǘǳǊŜǎΣ ǎǘǊŜǎǎ ǘŜǎǘǎΧƻƴŜ ŎƻǳƭŘ Ǝƻ ƻƴΦ  ²ƘŜƴ ƻƴŜ ƛǎ ŘŜŀƭƛƴƎ ǿƛǘƘ ŀ ǘǊŀƴǎŎŜƴŘŜƴǘ ŎƻƴŎŜǇǘ ƭƛƪŜ ǎǘǊŜǎǎΣ ƛǘ ƛǎ 

necessary to hone down.  In the following discussion, we shall concentrate on psychological or psychosocial stress. 

THE NEUROENDOCRINE-IMMUNE INTERFACE 

The physiology of the stress response involves the hypothalamic-pituitary-adrenal axis (HPAA) which is 

activated in order to preserve homeostasis (the general adaptation syndrome).  In the short run, this endocrine 

response is protective.  In the long run, and in the face of severe or unrelenting stress, it can cause disease.
70

  How 

it can do this worked out in remarkable detail on the brain side, but only to a degree on the organ side. 

Psychological stress can disrupt the functional interaction between the nervous and immune systems, and 

from stress-induced immune dysregulation comes health consequences, such as reduced immune response to 

vaccines, slower wound healing, reactivating latent herpes viruses like the Epstein-Barr virus and enhancing the 

risk for more severe infectious disease.  Chronic stress can increase the peripheral production of proinflammatory 

cytokines, such as interleukin (IL)-6, and high serum levels of IL-6 have been linked to several conditions, like 

cardiovascular disease, type 2 diabetes and some cancers.
71

  Depression, which some psychiatrists consider to be a 

chronic distress condition, is associated with hypercortisolemia and has similar effects on immunity.
72

 

The stress response and the inflammatory response are normal physiological processes that are essential 

for maintenance of homeostasis and survival.  Their respective humors are the adrenal glucocorticoids and the 

cytokines.  Both response systems are potent forces that cause a lot of mischief when they get out of hand.  Both 

are governed, therefore, by 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 immune system is bidirectional.  The CNS regulates the 

immune system through the HPAA, and also through the HPςgonadal, HPςthyroid and the HP-growth-hormone 

axes.  It also regulates immune function through the autonomic nervous system, by releasing norepinephrine and 

acetylcholine from sympathetic and parasympathetic nerves.  But how does the immune system communicate 

with the CNS?  How does the CNS recognize the extent of inflammatory response taking place in peripheral tissues, 

so that it may respond appropriately? 

Several mediators and mechanisms have been considered as responsible for interacting with the CNS, but 

cytokines produced during the inflammatory response are probably the most important humoral mediators.  This 

can occur via a fast neural pathway or a slower humoral pathway, resulting in the expression of pro-inflammatory 

cytokines in macrophage-like cells and microglia in the brain.  Cytokines produced in brain by glial cells exert 

paracrine/autocrine effects on hormone secretion and cell proliferation.  Also, cytokines generated in the 

periphery can cross the blood-brain barrier; cytokine receptors are found on many nerve cells.
73

  

Complex interactions exist among cytokines, inflammation and behavioral responses in order to maintain 

homeostasis, health, and well-being.  Like the stress response, the inflammatory reaction is meant to be tailored to 

                                                                 
70 Ann N Y Acad Sci. 1999;896:30-47.   Protective and damaging effects of mediators of stress. Elaborating and testing the concepts 

of allostasis and allostatic load.  McEwen BS, Seeman T 
71 J Neuroimmune Pharmacol. 2006 Dec;1(4):421-7.   Stress-induced immune dysregulation: implications for wound healing, 

infectious disease and cancer.  Godbout JP, Glaser R. 
72 Ageing Res Rev. 2005 May;4(2):141-94. The stress system in the human brain in depression and neurodegeneration.  Swaab DF, 

Bao AM, Lucassen PJ 
73 Acta Biomed. 2007;78 Suppl 1:231-47.  Central nervous system recognition of peripheral inflammation: a neural, hormonal 

collaboration.  Hopkins SJ 
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the stimulus and to this end participates in a systemic anti-inflammatory feedback system.  In response to an 

inflammatory event, elements of the stress neurocircuitry act to preserve the cytokine balance and to protect the 

immune response from systemic overshooting.  However, under certain conditions, the neuroendocrine-immune 

interface can be disrupted, and in such cases stress hormones may actually facilitate inflammation by actually 

inducing pro-inflammatory factors.  When this neuroendocrine-immune interface becomes dysfunctional, systemic 

disease may ensue; for example, atopic/allergic and autoimmune diseases, obesity, depression, and 

atherosclerosis.
74

 

Cytokines produced at inflammatory sites in the periphery signal the brain to produce something called, 

ǉǳŀƛƴǘƭȅΣ άsickness behaviorΦέ  Sickness behavior represents no less than the adaptive reorganization of the 

priorities of the host during an infectious episode.
 75

  Sickness behavior is now recognized as a syndrome, and part 

of a motivational system that reorganizes the organism's priorities to facilitate recovery from infection.  The 

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 to 

favor survival of the organism during 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 pathological disturbances in the brain like Alzheimer's disease.
76

 

Cytokine-induced sickness behavior was recognized within a few years of the cloning and expression of 

interferon-alpha, IL-1 and IL-2, when clinical trials quickly demonstrated that injection of recombinant cytokines 

into cancer patients led to a variety of psychological disturbances.  It was subsequently shown that physiological 

concentrations of proinflammatory cytokines, such as occur after infection, act in the brain to induce common 

symptoms of sickness, such as loss of appetite, sleepiness, withdrawal from normal social activities, fever, aching 

joints and fatigue.   Pathological conditions like systemic infections, cancer or autoimmune disease are associated 

with prolonged activation of the peripheral immune response.  The ensuing immune signaling to the brain can lead 

to an exacerbation of sickness and the development of symptoms of depression in vulnerable individuals. This 

mechanism may account for the high prevalence of clinical depression in physically ill people.
77

 

Activation of the immune response by inflammation provokes neuroendocrine and central neurochemical 

effects that are very similar to those elicited by psychosocial stressors.  In fact, in experimental animals, when pro-

inflammatory cytokines are administered in concurrently with a stressor, the two have synergistic effects.
78

 
79

  So, 

it is hardly surprising that elevated levels of brain cytokines have been linked to conditions that are traditionally 

associated with stress, like fibromyalgia
80

, somatoform disorders
81

 and fatigue.
82

  Several lines of evidence have 
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76 Brain Behav Immun. 2007 Feb;21(2):153-60.   Twenty years of research on cytokine-induced sickness behavior.  Dantzer R, Kelley 

KW 
77 Nat Rev Neurosci. 2008 Jan;9(1):46-56.   From inflammation to sickness and depression: when the immune system subjugates the 

brain.  Dantzer R, O'Connor JC, Freund GG, Johnson RW, Kelley KW 
78 Brain Behav Immun. 2008   Synergistic and additive actions of a psychosocial stressor and endotoxin challenge: Circulating and 

brain cytokines, plasma corticosterone and behavioral changes in mice.  Gibb J, Hayley S, Gandhi R, Poulter MO, Anisman H 
79 J Neuroimmunol. 2007 May;186(1-2):45-53.   Interferon-alpha effects are exaggerated when administered on a psychosocial 
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Hayley S 
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81 Neuroimmunomodulation. 2007 Dec 10;14(5):235-242  Alexithymia and Interleukin Variations in Somatoform Disorder.  Pedrosa Gil 
F, Nickel M, Ridout N, Schwarz MJ, Schoechlin C, Schmidmaier R 

javascript:AL_get(this,%20'jour',%20'Neuroimmunomodulation.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Elenkov%20IJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Iezzoni%20DG%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Daly%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Harris%20AG%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Chrousos%20GP%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
javascript:AL_get(this,%20'jour',%20'Trends%20Neurosci.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Konsman%20JP%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Parnet%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Parnet%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Dantzer%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
javascript:AL_get(this,%20'jour',%20'Brain%20Behav%20Immun.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Dantzer%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kelley%20KW%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kelley%20KW%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
javascript:AL_get(this,%20'jour',%20'Nat%20Rev%20Neurosci.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Dantzer%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22O%27Connor%20JC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Freund%20GG%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Johnson%20RW%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Kelley%20KW%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
javascript:AL_get(this,%20'jour',%20'Brain%20Behav%20Immun.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gibb%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hayley%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gandhi%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Poulter%20MO%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Anisman%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
javascript:AL_get(this,%20'jour',%20'J%20Neuroimmunol.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Anisman%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Poulter%20MO%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gandhi%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Merali%20Z%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hayley%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
javascript:AL_get(this,%20'jour',%20'Clin%20Exp%20Rheumatol.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bazzichi%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Rossi%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Massimetti%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Giannaccini%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Giuliano%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22De%20Feo%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ciapparelli%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Dell%27Osso%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Bombardieri%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
javascript:AL_get(this,%20'jour',%20'Neuroimmunomodulation.');
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Pedrosa%20Gil%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Pedrosa%20Gil%20F%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Nickel%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Ridout%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Schwarz%20MJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Schoechlin%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Schmidmaier%20R%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlusDrugs1


13 

MILD COGNITIVE DISORDERS 14.  UNEXPLAINED CLINICAL CONDITIONS 

 

also indicated indicate that brain cytokines, principally interleukin-1beta (IL-1beta) and IL-1 receptor antagonist, 

play a role in the biology of major depression.
83

  ά{ƛŎƪƴŜǎǎ ōŜƘŀǾƛƻǊέ ƭŜƴŘǎ ŀ ƴŜǿ ǇŜǊǎǇŜŎǘƛǾŜ ǘƻ ǘƘŜ ƘƛǎǘƻǊƛŎŀƭ 

convention of psychosomatic medicine, that events in the psyche generate pathological conditions in the soma.  It 

implies that mental states do not function independently of bodily functions.  The communication is bidirectional, 

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

regulate immune responses depends on the capacity of the immune system to influence brain functions.
84

   

STRESS NEUROCIRCUITRY 

The neurocircuitry of the stress response was initially located to the hypothalamus, but the hippocampal 

formation is was the first structure, beyond the hypothalamus, to be recognized as a target of the adrenal 

glucocorticoids.
85

  It has an unusual capacity for structural plasticity, including ongoing neurogenesis in the granule 

cells of the dentate gyrus, as well as synaptogenesis and dendritic remodeling.  The plasticity of the hippocampus 

normally subserves adaptation to stress, but stressors that are prolonged or of sufficient magnitude can 

compromise hippocampal plasticity and, paradoxically, impair the ability of the brain to appropriately regulate and 

respond to subsequent stressors.
86

  The cost of hippocampal sensitivity to glucocorticoids is selective vulnerability 

to damage; prolonged stress suppresses neurogenesis and leads to dendritic atrophy and synaptic loss.  The 

prefrontal cortex can also be affected in this way.
 87

   In contrast, in the amygdala, prolonged stress leads to the 

proliferation of dendrites and spines.
88

   

άbƻǊƳŀƭέ ǎǘǊŜǎǎ ƛǎ ǎƻƳŜǘƘƛƴƎ ǘƘŀǘ ƭƛƳōƛŎ ǎǘǊǳŎǘǳǊŜǎ are designed to adjust to.  Chronic stress on the other 

hand, sets a destructive cycle into motion.  The role of the hippocampus, the prefrontal cortex and anterior 

cingulate/prelimbic cortex is to inhibit stress-induced HPAA activation, whereas the role of the amygdala is to 

enhance glucocorticoid secretion.  The chronic stress reaction, therefore, creates a positive feedback loop:  

chronically elevated levels of stress hormones downregulate structures that ordinarily inhibit the stress response, 

and upregulate structures that support it.   These observations were first made in rats, but it has also been 

observed that patients with post-traumatic stress disorder (PTSD) show smaller hippocampal and anterior 

cingulate volumes, increased amygdalar function, and decreased medial prefrontal/anterior cingulate function.
89

 

 άNƻǊƳŀƭ ǎǘǊŜǎǎέ ŀƴŘ chronic stress have orthogonal effects of the relative contributions of inhibitory and 

stimulating functions of the stress neurocircuitry.  Immediate physiological strŜǎǎƻǊǎ όάǎȅǎǘŜƳƛŎ ǎǘǊŜǎǎƻǊǎέύΣ ƭƛƪŜ ŀ 

sudden painful stimulus, are relayed directly to the hypothalamus (specifically, the paraventricular nucleus [PVN] 

ƻŦ ǘƘŜ ƘȅǇƻǘƘŀƭŀƳǳǎύ ǇǊŜǎǳƳŀōƭȅ ōȅ ōǊŀƛƴǎǘŜƳ ŎŀǘŜŎƘƻƭŀƳƛƴŜ ǇǊƻƧŜŎǘƛƻƴǎΦ  άtǊƻŎŜǎǎƛǾŜ ǎǘǊŜǎǎƻǊǎΣέ ƻƴ ǘƘŜ ƻǘƘŜǊ 

hand, are events that require interpretation by higher brain structures; psychosocial stressors fall into this 

category.  They are channeled through limbic forebrain circuits.  In the face of prolonged stressors of this nature, 
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however, limbic structures can be compromised in their ability to modulate the stress response (hippocampus) or 

strengthened in their ability to augment it (amygdala).
90

   

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

όL9DΩǎύ ƛƴ ǘƘŜ ōǊŀƛƴ, which are induced, rapidly and transiently by stress and glucocorticoids.  Processive stressors 

induce IEG expression first in the cortical and limbic areas, and then in the PVN of the hypothalamus and soon 

thereafter in peripheral tissues, including the ventricular myocardium and coronary arteries and the epithelium, 

smooth muscles and arteries of the stomach.
91

    

There are many other components of the stress system, but this abbreviated summary is sufficient to 

support the point that the mechanisms of stress and disease are not only well-defined but also clinically relevant.   

Brain regions such as the hippocampus, amygdala, and prefrontal cortex respond to stress by undergoing 

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

event of chronic stress.  The behavioral and physiological responses that ensue, in the latter instance, are reflected 

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

are end-organs for an aggravated stress response.  Structural and functional imaging reveal smaller hippocampal 

volume in PTSD, which is, by definition, a stress-related condition; in depression, in which the relation to stress is 

decidedly more complex; and also in aging-related cognitive impairment, which is not ordinarily classified among 

the stress-related disorders, but perhaps it is.
92

 

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 we gave a while ago when we alluded to the agency of 

chronic pain, fatigue, depression and poor sleep?  These are indirect mechanisms; perhaps there is a direct 

mechanism.  If so, it may reside in the vulnerability of the hippocampus, which is an important structure in the 

perception of chronic pain, to be sure, but is also identified as a player in declarative, spatial, and contextual 

memory.
93

   If chronic stress is associated with hippocampal involution, then memory should also be impaired, and 

this is precisely what happens in animals as well as humans.  Chronic stress and hippocampal involution are 

associated not only with age-related cognitive impairment, but also with more severe cognitive impairment.  

Numerous studies have indicated that people who have experienced more in the way of chronic stress are prone 

to mild cognitive impairment (MCI) and dementia.
93

 
94

 
95

 
96

 
97

  The neurobiological rationale is that patients with 

!ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ ό!5ύ ƘŀǾŜ ŜƭŜǾŀǘŜŘ ƭŜǾŜƭǎ ƻŦ ŎƻǊƛǘǎƻƭ
98

 and high levels of activation in neurons that secrete 

CRF.
99

  Preclinical studies have shown that stress and glucocorticoids provoke misprocessing of amyloid precursor 
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peptide in the hippocampus and prefrontal cortex, resulting in the generation of amyloid-beta (Abeta), which has 

disruptive effects on synaptic function and cognition, and is an element in the pathogenesis of AD.
99

  This 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 on the subject later on. 

Another clinical issue that is always problematic in disorders like chronic fatigue and fibromyalgia, is why 

women are selectively afflicted.   Males are more susceptible to cardiovascular and infectious disease, but they are 

outnumbered by women for many autoimmune disorders and chronic pain.
100

  On a simplistic level, we may cite 

the fact that the most important glucocorticoid in humans is cortisol, which is present in higher levels in women 

than in men.
101

  Females also show an increased stress response and a longer physiological recovery time 

compared to males.
102

  Of course, it is not quite so simple; the stress system is affected by altered levels of sex 

hormones, including estrogen, oxytocin and androgens.  The characteristics of the female stress response are 

different during different phases of the luteal cycle, 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 sympathoadrenal and HPAA systems is 

attenuated.
103

  The psycho-neuro-endocrinology of the female enjoys an impressive level of complexity, but what 

else is new? 

VARIABILITY IN THE STRESS RESPONSE 

It is not unlikely that there is some kind of relationship between psychosocial 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 diseases for which stress is 

counted as an etiology.  An etiologic agent that can cause chronic fatigue, depression, autoimmune disease, 

cardiovascular disease, GI distress ŀƴŘ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ is nothing of the sort.  It is the equivalent of the old 

saw, that life itself is a terminal disease because it invariably results in death.  In that light, one recent approach to 

the study of stress has expanded the concept to cover the wear and tear of everyday life: 

It is not just the dramatic stressful events that exact their toll, 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 results in wear 

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 developmental experiences that set life-long patterns of behavior and physiological 

reactivity.
104

 

I have no doubt that this is true, but its prescriptive value is small.  Perhaps it explains why monks and 

nuns are remarkably healthy and long-lived, but it beggars the ǉǳŜǎǘƛƻƴǎ ƻŦ ǿƘȅ ǘƘŜ άŀƭƭƻǎǘŀǘƛŎ ƭƻŀŘέ ƻŦ Řŀȅ-to-day 

ƭƛǾƛƴƎ ŦƛƴŘǎ ǎƻƳŜ ǇŜƻǇƭŜ άǎǘǊŜǎǎŜŘ ƻǳǘέ ŀƴŘ ƻǘƘŜǊǎ ŎƘŜŜǊŦǳƭΣ ƻǇǘƛƳƛǎǘƛŎ ŀƴŘ ǘƘƻǊƻǳƎƘƭȅ ƛƴ ǘƘŜ ǇƛƴƪΦ
105
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acute psychosocial stress.  Kajantie E, Phillips DI 
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In fact, studies of stress and its relationship to dementia and other disease have been careful to 

demƻƴǎǘǊŀǘŜ ǘƘŀǘ ǘƘŜ ƴƻȄƛƻǳǎ ŜƭŜƳŜƴǘ ƛǎ ƴƻǘ ǎǘǊŜǎǎ ōȅ ƛǘǎŜƭŦΣ ōǳǘ ǊŀǘƘŜǊΣ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭΩǎ ǇǊƻƴŜƴŜǎǎ ǘƻ ǊŜǎǇƻƴŘ ǘƻ 

stressful events in an excessive and damaging mannerΥ άŘƛǎǘǊŜǎǎ ǇǊƻƴŜƴŜǎǎΣέ ŀǎ ƛǘ ƛǎ ŎŀƭƭŜŘΦ
106

  
107

  For example, in a 

prospective study of 2,049 Swedish 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 

ǊŜǇƻǊǘŜŘ άƘƛƎƘŜǊ ǊŜŀŎǘƛǾƛǘȅ ǘƻ ǎǘǊŜǎǎΦέ
108

  

So, the second problem is: what is it that predisposes some individuals to a damaging stress response, 

while many others, fed the same diet of stress, will only thrive?  That is probably a more fruitful avenue of 

investigation than trying to define what a stressor is.  Selye himself, when he learned about the physics of stress 

and strain, complained that he should have proposed a theory of strain; his theory was not about the stress that 

happens, but the response that stress generates, or strain.  ¢ƘŜ Ǉƻƛƴǘ ƛǎ ƴƻǘ ǘƘŀǘ ƻƴŜΩǎ position in the dominance 

hierarchy,
109

 ƻǊ ǘƘŜ ǊƻōǳǎǘƴŜǎǎ ƻŦ ƻƴŜΩǎ ǎƻŎƛŀƭ ǎǳǇǇƻǊǘ ǎȅǎǘŜƳ
110

 is conducive to stress.  The question is what makes 

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.  It is not outlandish to think that stress resistance, or distress proneness, 

might ōŜ ǉǳŀƭƛǘƛŜǎ ǘƘŀǘ ƛƴŦƭǳŜƴŎŜ ƻƴŜΩǎ Ǉƻǎƛǘƛƻƴ ƛƴ ǘƘŜ ŘƻƳƛƴŀƴŎŜ ƘƛŜǊŀǊŎƘȅ ƻǊ ǘƘŜ ƛƴǘŜƎǊƛǘȅ ƻŦ ƻƴŜΩǎ ǎƻŎƛŀƭ ǎǳǇǇƻǊǘ 

system. 

A similar, but more 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 

άǎǘǊŜǎǎ ŎŀǳǎŜǎ ŘƛǎŜŀǎŜΣέ ŀƴŘ ŦǊƻƳ ǘƘe beginnings, psychiatrists like Alfred Adler and Franz Alexander proposed a 

ōƛƻƭƻƎƛŎŀƭ ƳŀǘǊƛȄ ƻŦ άƻǊƎŀƴ ƛƴŦŜǊƛƻǊƛǘȅέΤ ǊŜŦŜǊǊƛƴƎ ǘƻ ŀ ǉǳŀƭƛǘȅ ƻŦ ŘƛǎǘǊŜǎǎ ǇǊƻƴŜƴŜǎǎ ƛƴ ǘƘŜ ƻǊƎŀƴ ǎȅǎǘŜƳ that is 

afflicted in patients with psychosomatic disorders.  Recent research indicates how this happens.  We have alluded 

ǘƻ ǘƘŜ ŜȄǇǊŜǎǎƛƻƴ ƻŦ L9DΩǎ ƛƴ ǘƛǎǎǳŜǎ ǘƘŀǘ ŀǊŜ ƭƛƪŜƭȅ ǘŀǊƎŜǘǎ ƻŦ ŀƴ ǳƴōǊƛŘƭŜŘ ǎǘǊŜǎǎ ǊŜǎǇƻƴǎŜΦ  Lǘ ŀƭǎƻ appears that 

whether stress hormones have beneficial or adverse effects ultimately depends on άtarget tissue sensitivityέ to 

these steroids; among individuals, differences are seen in target tissue sensitivity.  Glucocorticoid sensitivity varies 

between different target tissues in the same organism; in times of acute stress glucocorticoid sensitivity can 

change dramatically in different tissues; and there are substantial inter-individual differences in both of these 

characteristics.  There are differences in glucocorticoid sensitivity in patients suffering from diverse somatic and 

psychiatric diseases, compared to healthy people, and the latter are characterized by rapid and efficient 

modulation of glucocorticoid sensitivity in response to psychosocial stress.
111

 

Attempts have been made, in studies of animals and people, to define what it is that makes some 

individuals and some organ systems hyper-responsive to stress.  Researchers have subjected people to an amazing 

variety of laboratory stressors, ranging from speaking in public to jumping out of airplanes (with a parachute).   The 

results of such studies are remarkably uniform, at least in their diversity.  Neuroendocrine and physiological 

stressor reactions vary greatly from one individual to another, and this is true of people as well as laboratory 
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animals: people who are "high responders" or "low responders" in terms of ACTH and total plasma cortisol 

responses
112

; dexamethasone nonsuppressors and suppressors in response to exercise-induced stress
113

; and in 

ǊŀǘǎΣ ƎǊƻǳǇǎ ǿƛǘƘ ƳƻǊŜ ƻǊ ƭŜǎǎ άŜƳƻǘƛƻƴŀƭ ǎǘŀōƛƭƛǘȅέ ƛƴ ǘƘŜ ŦŀŎŜ ƻŦ ŀ ǇŀƛƴŦǳƭ ǎǘƛƳǳƭǳǎΦ
 114

 

Marked variability in individual responses to stressors is, in fact, the rule.  Even the monstrous events of 

the Holocaust had markedly disparate effects on the victims who survived.
115

   ±ƛŎǘƻǊ CǊŀƴƪƭΩǎ ŜȄǇŜǊƛŜƴŎŜǎ ŀƴŘ 

conclusions are thoroughly in accord with studies of ǇŜƻǇƭŜΩǎ reactions to laboratory and real-life stressors:  the 

subjective perception of the situation is probably the main determinant of the psychoendocrine response pattern.
 

116
   άEvidently, the 'objective' characteristics of a given event are not the only determinants of reaction to the 

event itself.  According to a constructivist perspective, every given stressor has a strictly personal and idiosyncratic 

meaning and loses its 'objective' characteristics.έ 
117

  

Anyone who has worked in Hollywood knoǿǎ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ άŀŘǊŜƴŀƭƛƴŜ ƧǳƴƪƛŜǎέ ǿƘƻ ŦƛƴŘ ǊŜƳǳƴŜǊŀǘƛǾŜ 

employ as stunt men.   Avoidance is our usual response to stressful situations, but there are individuals who seek 

out experiences that involve strong activation and a lot of stress.  "Stress-seeking" behavior has also been 

described in various animal species.  In monkeys, Barrett and Spealman showed that high and constant rates of 

responding may be maintained on a lever that delivers electric shocks, at least in some individuals. In rats, it has 

been reported that stress (e.g., intense handling) can induce place preference, a behavioral response commonly 

seen with drugs that cause euphoria.  Some rats, but not all rats, will self-stimulate aversive brain regions with an 

electrical discharge, inducing behavioral and autonomic disturbances similar to those of physiological stress. 

Seeking activating or stressful situations, like exposure to novelty in the rodent, has interesting adaptive correlates.  

Some rats exhibit signs of anxiety when forced into a novel environment and others show preference for novelty 

when given the choice between a familiar and a novel environment. The latter, described as high responders (HRs) 

as opposed to low responders(LRs), also show a higher sensitivity to the behavioral and neurochemical effects of 

psychostimulants and a higher predisposition to self-administer the drugs intravenously.
118

  And it is not only 

adrenaline that these stunt-man rats are after.   Corticosterone has reinforcing properties, as evidenced by the 

development of intravenous self-administration in laboratory animals.  Self-administration of corticosterone 

occurs at plasma levels that are comparable to those induced by stress.  Individual differences in corticosterone 

self-administration are related to reactivity to novelty and sensitivity to drugs of abuse; these features or 

laboratory rats are not dissimilar to those of human sensation seekers.
119
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DEVELOPMENTAL ORIGINS OF THE STRESS RESPONSE 

It is inevitable that researchers would look ǘƻ ŜŀǊƭȅ ƭƛŦŜ ŀǎ ŀ ǘƛƳŜ ǿƘŜƴ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭΩǎ ǎŜƴǎƛǘƛǾƛǘȅ ǘƻ ǎǘǊŜǎǎ 

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 frequently, and the mother-infant relationship can be 

manipulated without provoking outrage among the lab assistants.  ό/ŀƴ ȅƻǳ ƛƳŀƎƛƴŜ IŀǊƭƻǿŜΩǎ ǎǘǳŘƛŜǎ ƻŦ ŀƴŀŎƭƛǘƛŎ 

depression in monkeys being permitted today?)  Rat babies who are separated from their dams, for example, have 

been shown to suffer long-term 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 separation result in an exaggerated response and several behavioral anomalies like increased 

alcohol consumption, increased startle response etc.
120

  A little bit of stress is good for a rat, but too much is not. 

 Mild stress, which to a rat takes the form of postnatal "handling," influences the behavioral and 

endocrine responses to stress in adult life.  As adults, the handled rats are less fearful in novel environments and 

have a smaller increase in the secretion of adrenal glucocorticoids in response to a variety of stressors.  Early 

handling increases glucocorticoid receptor density in the hippocampus and frontal cortex, enhancing the sensitivity 

of these structures to the negative-feedback effects of elevated circulating glucocorticoids, and increasing the 

efficacy of neural inhibition of ACTH secretion. These effects are reflected in the differential secretory pattern of 

ACTH and corticosterone in handled and nonhandled animals under conditions of stress.
121

 

Severe stress, even including maternal undernutrition during gestation, has adverse effects in the later life 

of the rat: chronic hyperactivity of the HPAA axis
122

, elevated CRF mRNA in the hypothalamic PVN, lower 

glucocorticoid receptor density in the hippocampus, depressive-like behavior in the forced swimming test and 

significant learning impairments in the kinds of tests that laboratory assistants make rodents do.
123

   

The principle that άnƻǊƳŀƭ ǎǘǊŜǎǎέ is protective while prolonged or chronic stress is damaging was first 

enunciated in studies that were temporally 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 studies suggest that ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩs neuroendocrine and behavioral stress response 

throughout life can be influenced by early rearing conditions.  It has been suggested that a neurobiological 

substrate for the relationship between early life events and altered stress proneness might be something like 

changing the set-point of central CRF systems.
124

   

It has been difficult to replicate these dramatic findings in primates, however.  Disrupting mother-infant 

relationships in monkeys can lead to behavioral disturbance but the endocrine response is not so consistent as it is 

in rats.  The long-term effects of early experiences in humans have proven to be difficult to interpret.
125

  One such 

effort, however, is worth mentioning.  In 2005, Ellis, Essex & Boyce reported the results of two studies of 249 
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children age 3-7, in which they related 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 

άǾŜǊȅ ǎǘǊŜǎǎŦǳƭ ŜƴǾƛǊƻƴƳŜƴǘǎΦέ  .ǳǘ ǘƘŜȅ ŀƭǎƻ ŦƻǳƴŘ ƛƴŎǊŜŀǎŜŘ ǊŜŀŎǘƛǾƛǘȅ ƛƴ ŎƘƛƭŘǊŜƴ ŦǊƻƳ ǎǳǇǇƻǊǘƛǾŜΣ ƭƻǿ-stress 

environments.
126

  The authors affirmed what we already know, that stress reactivity is not a unitary process but 

that it incorporates counterregulatory circuits that modify or temper physiological arousal.  But they also 

demonstrated something that has been explicit in the foregoing discussions.  If you think about it, it is entirely 

intuitive.  What Ellis et al. described was a curvilinear, U-shaped relation between early exposures to adversity and 

the development of stress-reactive profiles, with high reactivity phenotypes disproportionately emerging within 

both highly stressful and highly protected early social environments.
127

  In other words, a little bit of stress is good 

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 stress-ǊŜǎǇƻƴǎŜ ǎȅǎǘŜƳǎΣ ǘƘŀǘ άƘŜǊƛǘŀōƭŜΣ ǇƻƭȅƎŜƴƛŎ ǾŀǊƛŀǘƛƻƴέ ŀƭǎƻ Ƙŀǎ ŀ ǊƻƭŜΦ
 128

  And this 

brings us back to the nagging question.  Certain personality factors are said have strong predictive values with 

regard to stressor-induced neurophysiological reactions.
129

  Now, what are those factors? 

PERSONALITY 

Everybody knows what personality is, but a definition is in order, anyway.  Personality is a complex 

organization of cognitive, attitudinal, motivational and energetic patterns, that are integrated, unique to the 

individual, and that govern the way we think, feel and behave.  Personality is something that everybody has, but it 

is the most important thing that makes us different.  It is dynamic, and capable of ongoing adjustment and 

adaptation, but it is composed of traits that are heritable and highly stable.  It is the integration of internal systems 

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 is.
 130

   

Psychologists have dealt ǿƛǘƘ ǇŜǊǎƻƴŀƭƛǘȅ ŜƛǘƘŜǊ ŎŀǘŜƎƻǊƛŎŀƭƭȅ όάǇŜǊǎƻƴŀƭƛǘȅ ǘȅǇŜǎέύ ƻǊ ŘƛƳŜƴǎƛƻƴŀƭƭȅ 

(άǇŜǊǎƻƴŀƭƛǘȅ ǘǊŀƛǘǎέύΦ   Medical researchers have looked at both types and traits when they study relationships 

between personality and disease, although they tend to have preferred the latter; e.g., Type A personality and 

heart attack.  So does the popular press, the business press and an entire cottage industry spawned by the Myers-

Briggs Type Indicator.  Reducing the seething mass of humanity to a few personality types is something we are 

prone to doing, but I have my doubts about it. And as it happens, very few psychologists, these days, talk about 

ǇŜǊǎƻƴŀƭƛǘȅ άǘȅǇŜǎέ at all; the very term conveys something static and stereotypical.  Psychologists increasingly 

agree that the proper study of personality is the study of traits:  

"I propose to define the psychology of personality as the study of traits.  I argue against both social and 

biological conceptions of personality in the context of the psychological subdiscipline of personality."
131
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The description of personality types began thousands of years ago, and it is likely that the earliest 

attempts to conceptualize the fact of individual differences were made in Ayurvedic medicine.  Individual 

differences, though, are dimensional rather than categorical, and this is true of personality traits just as it is of 

physical traits.  Simply put, personality is a concept and it is lexically meaningful, but it is composed of traits, and 

traits are biologically meaningful.  Personality traits are styles of thinking, feeling, and acting, but they are 

measurable, and can be related to genetic and neurobiological substrates.  They are enduring characteristics of an 

individual, and the same traits are found in peoples of every race and culture.
132

  They are largely inborn, and they 

ǘŜƴŘ ǘƻ ōŜ ǎǘŀōƭŜ ƻǾŜǊ ǘƘŜ ǎǇŀƴ ƻŦ ƻƴŜΩǎ ƭƛfe.      

It is understandable is medical people confuse types, traits and a third term that is often used in this 

science, temperament.   In fact, άǇŜǊǎƻƴŀƭƛǘȅΣέ ƛƴ ƛǘǎ ǇǊŜǎŜƴǘ ǎŜƴǎŜΣ ƛǎ ŀ ƳƻŘŜǊƴ ǿƻǊŘΤ ǘƘǊƻǳƎƘ Ƴƻǎǘ ƻŦ ƘƛǎǘƻǊȅΣ ƛǘ 

simply referred to ǎƻƳŜƻƴŜΩǎ ǇŜǊǎƻƴŀƭ ŜǎǘŀǘŜ ƻǊ ǇƻǎǎŜǎǎƛƻƴǎ. The Latin word persona means mask, and in the 

classical theatre, performers wore masks to typify the character they were playing (per sonare, to sound through).   

Temperament is sometimes used as if it meant the same thing as personality type, but in modern personality 

theory, temperaments are simply traits that are superordinate, or more pervasive in their influence.  The 

physicians of the Hippocratic school described four temperaments that were determined by the activity of the 

body fluids, or "humors."  Thus, temperaments that were sanguine (extraverted), choleric (aggressive), 

melancholic (depressive) or phlegmatic (calm and unemotional).  Galen, the most influential of the Hippocratics, 

proposed that the humors were responsible for disease, and so did all of Christendom, and for a very long time.  In 

current terminology, aƴ ŜȄŀƳǇƭŜ ƻŦ ŀ ǘŜƳǇŜǊŀƳŜƴǘ ǿƻǳƭŘ ōŜ άŜƳƻǘƛƻƴŀƭƛǘȅέΤ άƘƻƴŜǎǘȅ,έ ƻƴ the other hand, is a 

trait. 

¢ŜƳǇŜǊŀƳŜƴǘ Ƙŀǎ ōŜŜƴ ŎŀƭƭŜŘ άǘƘŜ ǘǊŀƛǘǎ ǿƘƛŎƘ ŦƻǊƳ ǘƘŜ ōƛƻƭƻƎƛŎŀƭ ōŀǎƛǎ ƻŦ ǇŜǊǎƻƴŀƭƛǘȅ ŀƴŘ ǊŜŦƭŜŎǘ ǘƘŜ 

ǎǘȅƭŜ ǊŀǘƘŜǊ ǘƘŀƴ ǘƘŜ ŎƻƴǘŜƴǘ ƻŦ ōŜƘŀǾƛƻǊέ
133

: the how rather than the what or the why of behavior.
 134

 
135

  The root 

of the word itself (L., temperareύ ƳŜŀƴǎ άǘƻ ŀǇǇƻǊǘƛƻƴΣ ƳƻŘŜǊŀǘŜΣ ǊŜƎǳƭŀǘŜΣ ǉǳŀƭƛŦȅΣέ ǿƘƛŎƘ ŎŀǇǘǳǊŜǎ ǘƘŜƛǊ ŜǎǎŜƴǘƛŀƭ 

ǊŜƎǳƭŀǘƻǊȅ ŦǳƴŎǘƛƻƴΦ  hƴŜ ƻŦ DŀƭŜƴΩǎ Ƴƻǎǘ ƛƴŦƭǳŜƴǘƛŀƭ ōƻƻƪǎ ǿŀǎ De Temperamentis.   

The first modern personality theorists cultivated the concept of types as groups of traits that clustered 

together, and it is the statistical method of factor analysis that drove their efforts.  The method was originated by 

Charles Spearman, a student of Francis GaltonΩǎ, Raymond Cattell (a student ƻŦ {ǇŜŀǊƳŀƴΩǎύ ŀƴŘ Hans Eysenck 

were the most important psychologists to have advanced the approach.
136

  The method they used was simple and 

straightforward.  Data is assembled from various sources: behavioral observations, performance in laboratory 

tests, and responses to questionnaires.  These data are presumed to capture various elements that contribute to 

the full range of personality.  They are collected from a large and diverse number of subjects ς hopefully, not all 

undergraduates -- and the results are subjected to statistical analysis.  The items cluster together into specific 

factors, and these are traits; Cattell, for example, ƛŘŜƴǘƛŦƛŜŘ мс άŦǳƴŘŀƳŜƴǘŀƭ ŦŀŎǘƻǊǎέ ƻǊ άǇǊƛƳŀǊȅ ǘǊŀƛǘǎΦέ  ! ǎŜŎƻƴŘ 

level of analysis theoretically would reveal a higher level of organization, called superordinate factors or even 

personality types.  The types that emerge from this arduous process can be validated by comparing them with 

external measures, like success or failure in social or occupational endeavors, longevity or proneness to disease. 
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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 Allport, for example, began his efforts by identifying 17,953 adjectives in the English language that 

described human characteristics.
 137

  The list had to be honed down some to create a manageable personality 

inventory.  Other investigators have described personality types in terms of Jungian archetypes (Myers-Brigg), 

needs (Henry Murray) or even somatotypes (William Sheldon -- ectomorphs, mesomorphs, endomorphs).  An 

American cardiologist, Meyer FrieŘƳŀƴΣ ŘŜǎŎǊƛōŜŘ ά¢ȅǇŜ !έ ǇŜǊǎƻƴŀƭƛǘƛŜǎΣ ǿƘƻ ǿŜǊŜ ŘǊƛǾŜƴΣ impatient and hostile, 

and who were prone to heart attack. ά¢ȅǇŜ .έ ǇŜǊǎƻƴŀƭƛǘƛŜǎ were calm, patient and easygoing, and they ǿŜǊŜƴΩǘΦ     

Out of a diversity of approaches, however, an unusually strong consensus has developed among 

psychologists in support of five axes (the five-factor model) along which the full range of personality traits can be 

defined.   Two axes, or factors, are associated with Eysenck, a German-English psychologist: 

¶ Introversion-Extraversion: a continuum of sociability, dominance, liveliness, irresponsibility, lack 

of reflectiveness, sensation-seeking, impulsivity, risk-taking, expressiveness, high activity. 

¶ Emotionality-stability or Neuroticism: a continuum of anxiety, depression, low self-esteem, 

tension, moodiness, hypochondriasis, lack of autonomy, obsessiveness, guilt. 

/ŀǘǘŜƭƭΩǎ άCƛǾŜ CŀŎǘƻǊ aƻŘŜƭέ includes extraversion and neuroticism, and adds three more:
138

 

¶ Openness to experience or Intellect, which contrasts imagination, curiosity, and creativity with 

shallowness and imperceptiveness. 

¶ Agreeableness or Pleasantness, which contrasts kindness, trust, and warmth with hostility, 

selfishness, and distrust. 

¶ Conscientiousness, which contrasts organization, thoroughness, and reliability with carelessness, 

negligence, and unreliability. 

 

The structure of traits in the five-factor model is consistent among highly diverse cultures with distinct 

languages, between men and women, older and younger adults, and European Americans and non-European 

Americans.  One presumes that this universality reflects a common biological basis of personality traits across 

distinct cultures, populations, ages, and sexes.  Based on its wide applicability and consistency, the five-factor 

model has been widely accepted.
139

 

Virtually all of the 17, 953 adjectives that Allport (or, more likely, one of his graduate students) discovered 

could be deemed personality traits.  They are all meaningful, in a lexical dimension at least, but are they 

biologically meaningful?  A seminal effort to identify traits that represent the biological 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 life.
140

   They had been impressed in their clinical work with disturbed children that 

many of their patients had always been difficult and dysrhythmic children, even from the cradle.  Their work was 

the more impressive because, at the time, the prevailing opinion of child psychiatrists was that behavior and 

emotional disorders in children were always the product of misguided parenting.  Chess & Thomas thought that 

disturbed children were probably disposed to have these difficulties by virtue of inborn traits that were manifest 

during the earliest months of life.   
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Chess & Thomas studied infants during the first few months of life.  They measured individual differences 

among the infants on the basis of nine characteristics: 141 

1.  The level and extent of motor activity; 

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

sleeping and wakefulness; 

3.  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, or sensitivity, to stimuli; 

6.  The intensity, or energy level, of responses; 

7.  The child's general mood or "disposition", whether cheerful or given to crying, pleasant or cranky, 

friendly or unfriendly; 

8.  The degree of the child's distractibility from what he is doing; 

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

The traits tended to cluster together in about 60% of the children; hence, the three famous types, easy children, 

difficult children, and slow-to-warm-up children.   Correlations have been found between temperamental traits in 

infancy and other dimensions including behavior problems in later childhood, attachment, maternal depression, 

parent-child relations and children's behavior in laboratory learning situations, during IQ testing, at home and in 

school.
142

 

The current systems, like the five factor model and temperament theory have had the advantage of new 

methods of observation, the possibility of correlation with huge medical databases and the rigors of mathematical 

analysis.  They also have the possibility of correlation with neurobiological and genetic data.  This has presented 

personality theorists (and clinical scientists) with an opportunity to validate the concepts and to apply them to 

real-life clinical issues.  On the other 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 after all, and has personality 

theory risen to the challenge, or is it the equivalent of "nineteenth-century phrenology [which] proposes that each 

ǇŜǊǎƻƴŀƭƛǘȅ ǘǊŀƛǘ ƘŀŘ ŀ ǇŀǊǘƛŎǳƭŀǊ ƭƻŎǳǎ ƛƴ ǘƘŜ ōǊŀƛƴ ǘƘŀǘ ǎƘŀǇŜŘ ǘƘŜ ǎƪǳƭƭ ŀōƻǾŜ ƛǘΧόǎƻύ that each personality trait is 

ōŀǎŜŘ ƻƴ ƻƴŜ ǇŀǊǘƛŎǳƭŀǊ ōǊŀƛƴ ǎǘǊǳŎǘǳǊŜ ƻǊ ǎȅǎǘŜƳ ƻǊ ƻƴŜ ōƛƻŎƘŜƳƛŎŀƭΦέ
143

 

PERSONALITY, STRESS & DISEASE 

Personality traits are among the most complex quantitative traits, but genetics lends a degree of support 

for the existence of άōǊƻŀŘ ǘǊŀƛǘǎέ ƻǊ ǘemperaments, like extraversion, neuroticism and conscientiousness.  Large 

scale twin studies generate a heritability range from 40% to 60% with the typical figure around 50%.
134

 
144

   In a 

study of over 9,000 twins, the genetic correlations were high between neuroticism and what psychiatrists refer to 

ŀǎ άƛƴǘŜǊƴŀƭƛȊƛƴƎ ŘƛǎƻǊŘŜǊǎέ όŘŜǇǊŜǎǎƛƻƴΣ ŀƴȄƛŜǘȅΣ ǇŀƴƛŎ ŀƴŘ ǇƘƻōƛŀύ; in contrast, individual-specific environmental 

correlations were substantially lower.
145
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The personality trait of Conscientiousness is associated with a polymorphism in the gene for catechol-O-

methyl transferase (COMT) which influences dopamine concentration in the PFC.
146

  This gene is also considered to 

ōŜ ƻƴŜ ƻŦ Ƴŀƴȅ ƎŜƴŜǎ άƻŦ ǎƳŀƭƭ ŜŦŦŜŎǘΣέ ƻǊ ǇƻƭȅƎŜƴŜs, that contribute to individual differences in IQ.
147

  The 

Val108/158Met polymorphism in the COMT gene locus is associated with not only with high IQ but also executive 

function.
148

   

COMT regulates the
 
homeostatic levels of the neurotransmitter dopamine in the synapse.

 
The COMT gene 

is located in chromosome 22q11.21 and membrane-bound COMT (MB-COMT)
 
is involved in the degradation of 

synaptic
 
dopamine in the human brain.   It exhibits a functional

 
polymorphism at codon 158 where an adenine (A) 

substitution
 
for guanine (G) in the gene sequence produces a methionine (Met)

 
substitution for valine (Val) in the 

COMT protein. The Val-coding
 
allele of the Val158Met polymorphism codes for an enzyme with

 
approximately 

three times higher physiological activity, that is, increased dopamine catabolism.
  
Several studies have shown that 

increased dopamine degradation
 
arising from COMT hyperactivity is associated with disturbances

 
in attention, 

executive function and working memory in normal populations and psychiatric patients.
  
In contrast, the 

hypoactive allele (Met) of the gene is associated
 
with less variability in reaction time and greater stability

 
in 

performance.
149

  

COMT is considered to be one of the genes that govern prefrontal function, and so has been especially 

interesting to psychiatrists, who have related polymorphisms at this locus with disorders as diverse as 

schizophrenia, bipolar disorder and ADD.  The gene (and related genes, like the dopamine receptor gene (DRD4) 

have been related to a number of relevant behavioral and cognitive traits such as impulsivity and sensation 

seeking, which is consistent with the known involvement of DA in reinforcement and reward;
150

  and the regulation 

of performance monitoring, the dynamic adaptation of one's behavior in response to internal and external 

feedback.
151

  
152

  Interindividual variation in these traits can be related to different polymorphisms of COMT and 

other genes that regulate dopamine. 

Variants of 5-HTTLPR, the serotonin transporter gene appears to be related to emotionality.  There are at 

least two variants of 5-HTTLPR, short (S) and long (L) alleles.  The S allele is associated with lower serotonin 

transporter
 
transcription and reduced serotonin transporter function.  Carriers if the S allele show increased 

amygdalar reactivity to fearful and
 
angry facial expressions

153
 and altered functional connectivity

 
of the amygdala 
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with corticolimbic regions, circuits implicated in the processing of negative
 
emotions.

154 155   
Individuals

 
with at least 

one S allele have reduced serotonin 1A receptor
 
density

156
, a marker for major depression

157
 and numerous studies 

have indicated an association between this polymorphism and anxiety
158

, depression
159

, dependence
160

, 

anticipatory worry
161

 and stress intolerance.
162

 Individuals with one or two short alleles
 
at this site were more 

likely to develop
 
depression after exposure to stressful life events than individuals with two long

 
alleles.

163
   

The 5-HTTLPR genotype has a moderating effect on the processing of negative emotion.  However, the 

vulnerability alleles exercise an effect only on stressful events that were temporally remote to the onset of 

depression, not on proximate events.
163

  They also modulate the impact of common, mild
 
stressors rather than 

rarer, more severe life events.
164

  According to Jacobs et al, the 5-HTTLPR genotype determines a personality trait 

that moderates how individuals appraise and cope
 
with environmental adversity. 

159
 

The personality trait neuroticism,
 
associated with stress sensitivity and negative affectivity,

 
is a plausible 

candidate for several reasons. First, although
 
an interaction between the 5-HTTLPR genotype and stressful 

life events can be
 
readily analyzed statistically, any causal effect of stressful life events can

 
only be 

meaningfully envisaged more "downstream" in terms of
 
the psychological experience they engender. One 

way of taking
 
this into account is to assess stressful life events in terms of their contextual

 
threat. Within 

this framework, not the stressful life event but its sequelae
 
for the individual are crucial in the development 

of a possible
 
depressive episode. It is well known that there are stable differences

 
between individuals in 

the way they experience the environment
 
as a source of negative emotions and the way they respond

 
with 

mood changes after stressors in their daily lives.
 
Therefore, the origin of any interaction between a genetic 

polymorphism
 
and a highly prevalent exposure, such as stressful life events, may alternatively

 
represent a 

reflection of an interaction between a genetic polymorphism
 
and a stable psychological trait to experience 

the environment
 
ŀǎ ǎǘǊŜǎǎŦǳƭΧ¢ƘǳǎΣ ƻƴŜ ƘȅǇƻǘƘŜǎƛǎ ƛǎ ǘƘŀǘ ǊŀǘƘŜǊ ǘƘŀƴ

 
the association between stressful life 

events and depression, the 5-HTTLPR genotype
 
moderates the association between depressive disorder 
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and the
 
tendency to experience the environment as stressful. Individuals

 
with easily provoked negative 

affectivity may be more likely
 
to develop depression in the context of a predisposing genotype.

157
 

Other biological indices have been linked to broad traits or primary traits.  For example, there are two 

classes of electroencephalographic response to peripheral stimuli. SƻƳŜ ǇŜƻǇƭŜ ŀǊŜ άŀǳƎƳŜƴǘŜǊǎέ ŀƴŘ ƻǘƘŜǊǎ 

άǊŜŘǳŎŜǊǎέΤ ǘƘŜ ŀƳǇƭƛǘǳŘŜ ƻŦ ǘƘŜ ŜǾƻƪŜŘ ǊŜǎǇƻƴǎŜ ƛƴŎǊŜŀǎŜǎ ǿƛǘƘ repeated stimulation in the first and decreases in 

the second.  This physiological indicator is associated with the traits of disinhibition, impulsivity, pain tolerance and 

sensation-seeking, which are aspects of the extraverted temperament.
143

 
165

   

There is an enormous literature relating biological variables to various traits, but it is more pertinent at 

this point to address the association between personality traits and disease.  The relevant literature is rich in large 

prospective studies in many countries.  It is not particularly onerous to tack on a personality questionnaire to one 

of those mega-studies that governments love to shower with millions, the way they used to endow temples and 

monuments.  The whole project was given an enormous boost when the Framingham heart study seemed to 

establish that type A personality was, in fact, a risk factor for cardiovascular disease.   Subsequent studies, like the 

Western Collaborative Group study, were supportive at first.  However, when the data were re-examined, and 

appropriate controls were made for other cardiovascular risk factors, the association was not nearly so strong.  

When subsequent studies cast serious doubt on the salience of Type A, investigators looked at its component 

traits, competitive ambition, time urgency, and hostility.    But again, the connection with increased risk was not 

consistently demonstrated.
166

 
167

   Later, neuroticism and depression were called forth as risk factors for 

cardiovascular morbidity, or death, even though they are, in the Eysenckian model, orthogonal to Type A 

personality; however, in subsequent studies the results were inconsistent and less than compelling.
168

 
169

  
170

  

This pattern recurred as if with pitiless regularity after researchers announced that neuroticism, but not 

extraversion, was associated with cancer death.
171

  When the appropriate adjustments were made, however, there 

proved to be no association at all between personality traits and the risk of cancer or cancer death.
172

  
173

  
166

  
174

 

When the association between personality traits and mortality from any cause was examined critically, we 

began to understand the weaknesses inherent to the original approach.  The importance of supervening variables 

became clear.  For the sake of argument, accept that personality is related to health and longevity in old age, and 
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that people who score high in neuroticism are at increased risk and people with extraversion at lower risk.
 175

  Is 

this surprising?  wŜƳŜƳōŜǊ ǘƘŀǘ άƴŜǳǊƻǘƛŎƛǎƳέ ǊŜŦŜǊǎ ǘƻ ŀƴȄƛŜǘȅΣ ŘŜǇǊŜǎǎƛƻƴΣ ƭƻǿ ǎŜƭŦ-esteem, tension, moodiness, 

hypochondriasis, lack of autonomy, obsessiveness and guilt, and extraversion to sociability, liveliness, sensation-

ǎŜŜƪƛƴƎΣ ƛƳǇǳƭǎƛǾƛǘȅΣ ŜȄǇǊŜǎǎƛǾŜƴŜǎǎ ŀƴŘ ƘƛƎƘ ŀŎǘƛǾƛǘȅΦ  ²ƘƛŎƘ άǘȅǇŜέ Řƻ ȅƻǳ ǘƘƛƴƪ ƛǎ ƭƛƪŜƭƛŜǊ ǘƻ ƘŀǾŜ an active, 

socially engaged lifestyle, with higher
 
levels of physical, social

 
and cognitive activity?  These, after all, are the 

qualities that predispose to good health in old people (and young people, too).
176

  They are what every good 

physician recommends to his or her patients.  In fact, when researchers introduced controls for levels of social and 

cognitive activity, the differences ōŜǘǿŜŜƴ άŜȄǘǊŀǾŜǊǘǎέ ŀƴŘ άƴŜǳǊƻǘƛŎǎέ ǾƛǊǘǳŀƭƭȅ ŘƛǎŀǇǇŜŀǊŜŘΦ
 177

  Is there an 

advantage, then, to define patients in terms of their personality type, or is it better simply to recommend a more 

active and engaged life?  If someone is idle and withdrawn, is ƛǘ ǳǎŜŦǳƭ ǘƻ ŀǘǘǊƛōǳǘŜ ǘƘƛǎ ǘƻ ǘƘŜƛǊ άǇŜǊǎƻƴŀƭƛǘȅΣέ or is 

it more appropriate to figure out, in each individual case, why they are idle and withdrawn, and what one can do 

about it?  There probably is something untoward to the personality traits that comprƛǎŜ άƴŜǳǊƻǘƛŎƛǎƳΣέ ōǳǘ ƛǘ 

probably has more to do with how those traits are translated into behavior by a given individual. 

Having failed, in the main, to discover any more than broad and nonspecific associations between 

negative traits and the predisposition to disease, researchers have turned their attention to positive traits that are 

protective, and here they have been more successful.  For example, when optimists are compared to pessimists, 

there is an age- and sex-adjusted ratio in favor of the former: 0.55 for all cause mortality and 0.23 for 

cardiovascular mortality. 
178

 άIŀǊŘƛƴŜǎǎέ ƛǎ ŀƴƻǘƘŜǊ ǘǊŀƛǘ ǿƛǘƘ ŀƭƭŜƎŜŘƭȅ ǇǊƻǘŜŎǘƛǾŜ ŜŦŦŜŎǘǎΤ ƛǘ ƛǎ ŘŜŦƛƴŜŘ ŀǎ άŀ 

stronger commitment to self, an attitude of vigorousness toward the environment, a sense of meaningfulness, and 

ŀƴ ƛƴǘŜǊƴŀƭ ƭƻŎǳǎ ƻŦ ŎƻƴǘǊƻƭΦέ
179

 

The only one of the five personality factors that has been consistently found to be protective in studies of 

morbidity and mortality is conscientiousness.
180

  Some of the best data in this regard is from a longitudinal study of 

1,253 male and female Californians over 7 decades, begun in 1921 by the great American psychologist, Louis 

Terman.  Terman, who was at Stanford, selected the children on the basis of high intelligence.  (It is said that 

Richard M Nixon was one of the schoolchildren selected for this study.  The work was published as Genetic Studies 

of Genius, in 5 volumes.)  One of the results of this study is the finding that conscientiousness, measured 

independently in childhood and adulthood, predicts mortality risk across the full life span.
180

  Consider this 

staggering fact for a moment.  There is an element of personality, apparent during childhood, that has a bearing on 

the future health of the individual. 

Conscientiousness refers to an individual's tendency to control
 
impulses and to be goal directed. This trait 

has also been referred to as will,
 
work, and dependability, and includes the traits of competence, order, social 

responsibility, achievement, striving, self-discipline and deliberation.  That such traits are good for you is not 

surprising, since they are known to be positively
 
related to health-promoting behaviors and negatively related to 
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health-harming
 
behaviors. 

181
  That is not all there is to it, though.  The Terman study found that the protective 

effect of conscientiousness was not primarily due to accident avoidance and could not be explained by abstinence 

from unhealthy substances.
182

 

Conscientiousness has also been ǊŜƭŀǘŜŘ ǘƻ ŀ ǊŜŘǳŎŜŘ Ǌƛǎƪ ƻŦ ŘŜǾŜƭƻǇƛƴƎ !ƭȊƘŜƛƳŜǊΩǎ ŘƛǎŜŀǎŜ, even after 

risk factors for AD are taken into account.  But conscientious individuals are not protected simply because they 

have fewer cardiovascular risk behaviors or
 
lifestyle activity patterns that predispose to AD.  Nor is the effect 

mediated by intelligence or education, although individuals with high conscientiousness do tend to have better 

academic and occupational performance.  Even when cognitive ability is controlled, conscientiousness still emerges 

as a protective factor.
183

 

Too much of a good thing is usually a bad thing, so it is interesting to consider what happens to people 

who have an excess of conscientiousness, the perfectionists. In a study of middle-aged subjects exposed to an 

experimental stress test, the trait of perfectionism led to increased HPAA activation, even more than anxiety or 

neuroticism did.
184

  A number of chronic diseases have been linked to perfectionism: chronic fatigue syndrome
185

, 

Irritable bowel syndrome
186

, eating disorders
187

, chronic urticaria
188

 ŀƴŘ ŜǾŜƴ tŀǊƪƛƴǎƻƴΩǎ ŘƛǎŜŀǎŜΦ
189

  Perfectionism 

is associated with stress intolerance, maladaptive coping, and burnout
190

, while conscientiousness is related to a 

higher level of resilience and greater reliance on task-oriented coping.  In occupational psychology, where burnout 

and stress are important problems, conscientiousness is usually predictive of better stress tolerance but 

perfectionism has the opposite effect.
191

 
192

 
193

 

! ǿƘƛƭŜ ŀƎŜΣ ǿŜ ǎŀƛŘ ǘƘŀǘ άŎertain personality factors have strong predictive values with regard to 

stressor-induced neurophysiological reactions.έ  In 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 is tolerant or intolerant of new objects or 

people, his adaptability to change, the threshold to stimuli, the intensity of response and the child's general mood 

or "disposition."  We know that the temperamental traits of an infant are predictive of the quality of later parent-

child interaction and the occurrence of behavior and emotional disturbance in childhood.  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 than 

associations, and ǿƘŜƴ ŀǳǘƘƻǊǎ ƳŜƴǘƛƻƴ ǘƘŀǘ ŀ ǘǊŀƛǘ ƛǎ άǇǊŜŘƛŎǘƛǾŜέ ƻŦ ǘƘƛǎ ƻǊ ǘƘŀǘΣ ǘƘŜȅ ŀǎǎǳƳŜ ǘƘŀǘ ǘƘŜ ǊŜŀŘŜǊ 

understands that a significant correlation coefficient of, say, r = 0.33 means that no more than 11% of the variance 

is explicable in terms of that particular variable.  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 subsequent studies are done. 

There is no denying that human beings have traits, or that traits are heritable, or that they contribute to 

ŘƛŦŦŜǊŜƴǘ ŀǎǇŜŎǘǎ ƻŦ ƘǳƳŀƴ ǎǳŎŎŜǎǎ ŀƴŘ ƳƛǎŜǊȅΦ  ¢ƘŜ ǇǊƻōƭŜƳ ǿƛǘƘ ǘǊŀƛǘǎΣ ǘƘƻǳƎƘΣ ƛǎ ŎŀǇǘǳǊŜŘ ƛƴ !ƭƭǇƻǊǘΩǎ 

enumeration of 17,953 adjectives.  How many traits are there to make up the human persona?  Even if there were 

only 1,795 such traits, the various combinations and permutations would generate a number that exceeded the 

number of known particles in the universe.  And that is about right.  There was a girl I knew when I was a college 

student in New York who did, in fact, have 17,953 distinct traits.  Most of them were manifest during the course of 

an evening.  Then there was guy I encountered in a bar in New Mexico who had just two: he was large and mean.  I 

ǿƻǳƭŘƴΩǘ ōŜ ƘŜǊŜ ƴƻǿ ƛŦ L ƘŀŘƴΩǘ ŜǎŎŀǇŜŘ ŦǊƻƳ ǘƘŜƳ ōƻǘƘΦ 

The two common and perplexing conditions with which we began this chapter, chronic fatigue and 

fibromyalgia, are frequently related both to stress and to personality, although physicians disagree about the how 

those relationships play out.  Once again assume, as many physicians do, that these conditions are caused by a 

hyperactive and dysfunctional stress response, mediated by the HPAA, and leading to immune dysfunction, 

neuronal hyperexcitability or 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 inborn trait, linked to an unfavorable disposition or personality type?  Informed as we now are 

about inter-individual variability 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 been suggested that patients with chronic fatigue experienced
 
considerably more life events or child 

abuse prior to the
 
onset of chronic fatigue than healthy controls, although investigations are by no means 

consistent on this point.
194

   It has also been suggested that patients with chronic fatigue syndrome are 

perfectionists, overly conscientious, hardworking, somewhat neurotic and introverted individuals with high 

personal standards, a great desire to be socially accepted and with a history of continuously pushing themselves 

past their limits.
 195

  This stereotype is largely the result of clinical impressions and retrospective research.   

The one long-term prospective study of chronic fatigue that has been done, in Swedish twins followed up 

over 25 years, has indicated strong
 
association with neuroticism as well as with stressful early life events, but it is 

the nature of their interaction that is interesting.  Early life stress, based on self-report, stress was found to confer 

a 65% greater risk for the occurrence of chronic fatigue.  The presence or absence of neuroticism in the non-

affected co-twin, however, was found to moderate or aggravate the impact of stress, increasing the risk of CFS 

from 65% to more than 500% in subjects whose twins are high in that dimension.  Stress, therefore, is predictive of 

chronic fatigue, but the emotional traits linked to neuroticism are much more potent predictors, and they are 

entirely attributable to ƻƴŜΩs genetic makeup.
196  The implication is that although stress might be causative in the 

pathogenesis of chronic fatigue, and probably the other FSS as well, the temperamental characteristics of the 

                                                                 
194 Clin Psychol Rev. 2007 Dec;27(8):885-903.  Personality and chronic fatigue syndrome: methodological and conceptual issues. van 

Geelen SM, Sinnema G, Hermans HJ, Kuis W. 
195 Clin Psychol Rev. 2007 Dec;27(8):885-903.  Personality and chronic fatigue syndrome: methodological and conceptual issues. van 

Geelen SM, Sinnema G, Hermans HJ, Kuis W. 
196 Arch Gen Psychiatry. 2006 Nov;63(11):1267-72. Premorbid predictors of chronic fatigue. Kato K, Sullivan PF, Evengård B, Pedersen 

NL 
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individual can either amplify or moderate the effects of stress.  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. 

  STRESS, PERSONALITY AND COGNITIVE ABILITY 

Another element of personality that pertains to vulnerability to stress is cognitive ability.  As we shall see 

in chapter 16, a substantial contribution to good health and longevity is made by intelligence, measured as IQ 

during childhood.
197

  Intelligence, especially high intelligence, is something that confers resilience, at least on most 

of its bearers.  Returning to the longitudinal study of high IQ students that Louis Terman undertook in 1921 

(Genetic Studies of Genius), the rationale was to address the widely-held 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 and emotional 

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 findings, the Terman study identified the personality trait of 

conscientiousness as protective against medical and psychiatric disease.  Conscientiousness is directly correlated 

with intelligence, too, but only to a degree.  Conscientiousness is certainly a good
 
predictor of academic and 

occupational performance.
198

  It is also a good predictor of college GPA, although grades are more a measure of 

effort and compliance than intelligence.
 199

  It is less well correlated with scores on the SATΩǎ, which are a much 

better measure of IQ than the GPA is.   

It has been appropriate 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 detail in many cultures, and in prospective studies involving large 

numbers of people.  Also, the focus of this chapter is the functional somatic syndromes (FSS), so concentrating on 

the medical consequences of stress intolerance is entirely germane.  It is time now to venture into the hinterlands 

of psychiatry, and to examine a fascinating condition, post-traumatic stress disorder (PTSD) that is literally 

emblematic of the stress response gone awry.  Its very etiology, by definition, is a stressful event.  Psychiatrists 

have argued whether that event has to have been life-threatening, or just an event that was perceived that way by 

the patientΣ ŀƴŘ ǘƘŜ ǎŎƻǊŜ ƛǎ ŦŀǊ ŦǊƻƳ ǎŜǘǘƭŜŘΣ ǎƻ ǿŜ ǿƻƴΩǘ ƎŜǘ ƛƴǘƻ ǘƘŀǘΦ  The relevant issue here is that patients 

with PTSD have a wide range of severity and outcomes that are typical of the disorder.  Mild and transient PTSD 

symptoms (e.g., acute stress disorder) have been experienced by just about everybody.  Even when the full-blown 

syndrome develops, most people improve substantially or recover fully within five years.  Some people, though, 

have persistent and disabling symptoms.  Psychiatrists have spent a good deal of effort trying to discover what 

elements are predictive of recovery or disability, and the results are illuminating.  PTSD is a natural experiment in 

stress-proneness and resilience. 

As it happens, the characteristics of the traumatic event are not the central or sole determinants of 

PTSD.
200

  Even when consideration is given to the characteristics of the event, the occurrence of subsequent 

                                                                 
197 Scottish Council for Research in Education. The intelligence of Scottish children: a national survey of an age-group. London: 

University of London Press; 1933 
198 Health Psychol. 2007 Jul;26(4):428-36.  Personality and mortality risk across the life span: the importance of conscientiousness as a 

biopsychosocial attribute.  Martin LR, Friedman HS, Schwartz JE. 
199 J Pers Soc Psychol. 2007 Jul;93(1):116-30.  Personality predictors of academic outcomes: big five correlates of GPA and SAT scores.  

Noftle EE, Robins RW 
200 Intelligence and Other Predisposing Factors in Exposure to Trauma and Posttraumatic Stress Disorder: A Follow-up Study at Age 17 

Years   Naomi Breslau, PhD; Victoria C. Lucia, PhD; German F. Alvarado, MD, MPH   Arch Gen Psychiatry. 2006;63:1238-1245 
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traumatic events, and the availability of effective treatment, there remain large, unexplained individual differences 

in the severity and chronicity of symptoms
201

 
204

 
202

, and the differences are likely to dwell in premorbid 

vulnerability factors.
203

   These factors include social, physical, and psychological difficulties.
204

  But the personal 

attributes that victims bring to the traumatic event play a stronger role, and this has been an active area of 

investigation.  Childhood behavior problems and pre-existing anxiety and depression, for example, have frequently 

been reported in cross-sectional studies
 
to be more frequent among veterans with PTSD than among

 
those without 

PTSD.
205 

It is an unhappy measure of the enormous numbers of young men who have been in combat during our 

generation, that there are sufficient numbers of twins to populate more than one large co-twin investigation, and 

thus to compare premorbid factors and postmorbid effects.  For example, anxiety and depression are symptoms of 

PTSD.  However, the monozygotic co-twins of PTSD probands are found to have significantly more anxiety and 

depression symptoms than the monozygotic co-twins of combat controls, and more than the dizygotic co-twins of 

veterans with PTSD.
206

 

Patients with PTSD have diminished hippocampal volume, and this is attributed, as we have noted, to the 

effects of excessive and uncontrolled activation of the HPAA.
207

  However, the co-twins of PTSD veterans, who 

were not exposed to trauma and who did not have PTSD, also seem to have diminished hippocampal volume.
208

 

Remarkably, PTSD severity is correlated not only with the hippocampal volume of the affected twin but also of the 

unaffected co-twin.
209

  tŀǘƛŜƴǘǎ ǿƛǘƘ t¢{5 ƘŀǾŜ ŀ ƘƛƎƘŜǊ ǊŀǘŜ ƻŦ ƴŜǳǊƻƭƻƎƛŎŀƭ άǎƻŦǘ ǎƛƎƴǎέ ǘƘŀƴ ŎƻƴǘǊƻƭǎΦ  .ǳǘ ǘƘŜƛǊ 

unaffected co-twins also have more soft signs.
 210  

 

PTSD is usually accompanied by symptoms of cognitive impairment and lower performance on 

neuropsychological tests, and similar attributions are made to the toxic effects of traumatic exposure.
211

  However, 

in a retrospective study of Viet Nam veterans, full-scale IQ significantly predicted variance in PTSD symptoms 

beyond that predicted by extent of combat exposure. The lower a subject's intelligence, the more severe were his 

PTSD symptoms.
212

  On neurocognitive tests, monozygotic twin pairs who were discordant for combat exposure 

performed as poorly as their brothers, and they both performed lower than non-PTSD combat veterans and their 

                                                                 
201 Behav Res Ther. 1994 Jun;32(5):521-4.  Correlates of post-traumatic stress at 30 months: the Herald of Free Enterprise disaster.  

Joseph S, Yule W, Williams R, Hodgkinson P 
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brothers.
213

  PTSD combat veterans have impaired performance in figural processing, relative to non-PTSD combat 

veterans.  But despite having neither combat-exposure nor PTSD, the unexposed co-twins of combat veterans with 

PTSD displayed the same decrements as their brothers.  The deficits were significantly related to PTSD severity and 

hippocampal volume.
214

 

In studies of children who have been exposed to family adversity, there is a negative correlation between 

IQ and the risk of PTSD.
215

 
216

  However, the protective effect of IQ seems to depart from linearity: youths with an 

IQ score greater than 115 seem to be at far lower risk for PTSD.  An average IQ may not be sufficient to materially 

decrease
 
the risk of PTSD but an IQ greater

 
than 1 SD above the population mean makes a reliable and

 
material 

difference.  Further, the marked protection from the PTSD
 
effects of trauma associated with high IQ applied to 

persons
 
with history of early anxiety disorders or conduct problems,

 
who are generally prone to psychiatric 

disorders, including
 
PTSD.

205
 

The occurrence of delayed PTSD in combat veterans suggests that ageing-related 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 back, or increase in severity.  Veterans who developed PTSD are likely to 

suffer exacerbation of symptoms as they grow older, and even combat veterans who did not seem to suffer acute 

reactions often report delayed PTSD ς in one VA study, the rate was 23%.
217

  Now, there are many reasons why a 

veteran might begin to complain of new or increased symptoms during middle-age, especially when dealing with 

an agency that is responsible not only for treatment but also for compensation.  This is a cynical view.  The more 

charitable position, and one that is consistent with the foregoing discussion, is that age-related cognitive decline is 

responsible. 

CYTOKINES & SICKNESS BEHAVIOR 

PSYCHOBIOLOGY OF STRESS 

STRESS, PERSONALITY, COGNITION & THE FUNCTIONAL SYNDROMES 

Medically unexplained symptoms of pain and bodily dysfunction
 
are the single most prevalent class of 

symptoms in primary care.  We have focused on two άŦǳƴŎǘƛƻƴŀƭέ ǎƻƳŀǘƛŎ ǎȅƴŘǊƻƳŜǎ, chronic fatigue and 

fibromyalgia, but the thrust of our discussion is relevant to related conditions as well, like irritable bowel, 

environmental neurotoxicity, chronic pain and the persistent postconcussion syndrome.  The etiology and 

pathogenesis of these conditions are obscure; because treatments are no more than symptomatic, persistent 

disability is often the outcome.   

When a medical condition exceeds the known limits of physiology, it is usually assumed to be psychiatric, 

an assumption that I, as a psychiatrist, find vaguely insulting.  Alternatively, they are related to stress, an etiology 

that is so broad that it can encompass everything that happens to an organism, including life itself.  There is no 
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question, though, that all of the functional somatic syndromes are related to psychological dysfunction, but the 

nature of the relationship is ambiguous and, for that reason, controversial.  The argument turns on whether 

psychological dysfunction is a cause, result, or covariate of the syndrome. 

¢ƘŜ ŦƻǊŜƎƻƛƴƎ ŘƛǎŎǳǎǎƛƻƴΣ LΩƳ ŀŦǊŀƛŘΣ Ƴŀȅ ƻƴƭȅ ƘŀǾŜ ǎǳōǎǘƛǘǳǘŜŘ ŎƻƳǇƭŜȄƛǘȅ ŦƻǊ ŀƳōƛƎǳƛǘȅΣ which may not 

be a useful accomplishment.  But I hope that at least a thread of clarity connects the disparate elements of this 

ranging discussion; if not, here are its nodal points: 

Non-specificity.  The FSS share numerous features, including symptoms of fatigue 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 

considerable overlap, and patients with one unexplained condition often meet criteria for a second.  In this regard, 

they resemble the psychiatric disorders, which exhibit an equal measure of non-specificity; but, then, so do the 

rheumatologic and autoimmune disorders.  We also encountered the problem of non-specificity in this chapter, 

with regard to the relationship between personality traits, disease and longevity.  The problem of non-specificity is 

not a cogent argument against the somatic nature of the FSS.  It is the 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 proposed that the nature of the stress itself was of secondary importance and subsequent 

research, from many different perspectives, has supported that.  The source of stress may be physical, like trauma 

or infection or it may be psychological, or psychosocial.  The important physiological event is the stress response, 

and its three components are the nervous, endocrine and immune systems.   

The nature of the stress response.  The three components of the stress response are systems responsible 

for maintaining the homeostatic balance of the organism and preserving its integrity in response to external 

events.  In the ideal state, they work smoothly together through a series of regulatory feedback loops.  The 

neurocircuitry of stress involves the hippocampus, amygdala, and prefrontal cortex, which respond to άƴƻǊƳŀƭέ 

stress by undergoing structural remodeling.  This alters behavioral and physiological responses and re-establishes a 

state of healthy balance.  In the face of prolonged or severe stress, the neural control mechanisms are 

overwhelmed, and may be even be permanently altered.  Positive feedback loops develop; in the face of ongoing 

stress, the protective capacity of the stress system become dysfunctional, and systemic disease ensues. 

Psyche & Soma.  It is understandable to confer primacy to psyche above soma, but it is a mistake. Mental 

states do not function independently of bodily functions. The ability of the brain to regulate immune responses, for 

example, depends on the capacity of the immune system to influence brain functions.  Events in the periphery can 

affect enduring changes in cerebral structures with attendant changes in physiological response and patterns of 

ōŜƘŀǾƛƻǊΦ  hƴŜ ǎǳŎƘ ǇŀǘǘŜǊƴ ƛǎ άǎƛŎƪƴŜǎǎ ōŜƘŀǾƛƻǊΣέ ŀ ŎƻƴǎǘŜƭƭŀǘƛƻƴ ƻŦ ŜǾŜƴǘǎ ǘhat contains many of the elements 

present in the functional syndromes. 

Heterogeneity.  Are the FSS medical or psychiatric disorders?  To answer that question is to accept the 

premise that conditions like CFS and FM are unitary syndromes, each with a single ŜǘƛƻƭƻƎȅΣ ƻƴƭȅ ǿŜ ŘƻƴΩǘ ƪƴƻǿ 

what it is yet.  My opinion is 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 derangement.  The principle of heterogeneity is a necessary correlate of biological diversity; every 

degree of latitude between these two poles must necessarily be represented in the diversity of the species. 

Variability in the stress response.  What is stressful to one organism is not stressful to another.  Resilience 

or vulnerability to stress are an extremely important source of individual differences, and can be demonstrated at 
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every level of biological existence, beginning with the lucky few bacteria in a colony who can develop resistance to 

antimicrobial drugs.  The genetic basis of stress proneness is only now being worked out, but on a neurobiological 

level, it is represented in the relative strength or weakness of limbic and cortical structures that moderate the 

stress response.  On a psychological level, it is manifest as personality traits that confer or indicate resilience or 

vulnerability. 

Individual differences.  The psychological traits in question are dimensional, not categorical.  There are no 

ǇŜǊǎƻƴŀƭƛǘȅ ǘȅǇŜǎΣ άƴŜǳǊƻǘƛŎǎ,έ ǿƘƻ ŀǊŜ ǇǊŜŘŜǎǘƛƴŜŘ ǘƻ ǎǳŎŎǳƳō to the wear and tear of daily life, and are simply 

awaiting their opportunity.  Rather, there are traits that are conducive to, but not determinative of, behaviors.  

Individual differences reside in traits, and also in the events in life, even early life, that direct the trait in one 

direction or another.  A proneness to emotional overreaction is maladaptive in the face of certain stressors, like 

pain or disease, but it is present 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 hand, a calm and purposeful 

demeanor is a good thing and does, in fact, confer longevity,  

άΧΦōǳǘ ǿƘƻ Ŏŀƭƭǎ ǘƘŀǘ ƭƛǾƛƴƎΣ ǿƛǘƘ ƴƻ ǿƻƳŀƴ ƎƛǾƛƴƎ? 

aŜǘƘǳǎŜƭŀƘ ƭƛǾŜŘ ƴƛƴŜ ƘǳƴŘŜŘ ȅŜŀǊǎΦέ
218

 

The locus of control.  There is no escaping individual responsibility, and we all have to play the hand we 

are dealt.  There is no great religion, and no great philosophy, that teaches otherwise.  Science and medicine, 

though, teach otherwise.  We are the exception, because we believe ς we know ς that life itself can be atomized, 

that every event has a cause, and untoward events can be prevented by addressing their cause.  The premise is 

probably correct, but its corollary is dubious, if not outrageous.  More on this point later, but sufficient to say that 

medicine finds it easy to confused the virtues of individual responsibility and acceptance with the vices of 

resignation and fatalism. 

We are proud to be members of a caring profession and to live in societies that have heard and acted 

upon ǘƘŜ ƛƴƧǳƴŎǘƛƻƴΣ ά!ǎ ȅƻǳ ŎŀǊŜ ŦƻǊ ǘƘŜǎŜΣ ǘƘŜ ƭŜŀǎǘ ƻŦ Ƴȅ ŎƘƛƭŘǊŜƴΧέ  .ǳǘ ǘƘŜǊŜ ƛǎ no escaping the fact that an 

excess of medical zeal, a bureaucratic but utterly hypertrophic compensation system and a fashion for elevating 

the status of the victim can, in some vulnerable individuals, do much more harm than good.  Some of the good 

things that we do, as professionals, to support the sick may actually be bad things because they encourage 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 response, 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 prefrontal structures 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 emotionality that comprises neuroticism and 

the temperament of self-control 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. 

                                                                 
218 DŜƻǊƎŜ DŜǊǎƘǿƛƴΣ tƻǊƎȅ ϧ .ŜǎǎΣ Lǘ !ƛƴΩǘ bŜŎŜǎǎŀǊƛƭȅ {ƻΦ 
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FROM THEORY TO PRACTICE 

The jumble of symptoms, attributions and misattributions, careless diagnoses, failed treatments, and 

arguments over disability and compensation can rival in seeming complexity the roiling mess of genes, neurons, 

cytokines and traits.  Even an experienced physician can lose his or her way.  But we are compelled, always, to look 

for a thread of clarity.  Never forget the immortal Dostoyevsky: άLƴ Ƴƻǎǘ ŎŀǎŜǎΣέ he ǎŀƛŘΣ άPeople, even the most 

vicious, are much more naive and simple-ƳƛƴŘŜŘ ǘƘŀƴ ǿŜ ŀǎǎǳƳŜ ǘƘŜƳ ǘƻ ōŜΦέ (The Brothers Karamazov, Chapter 

2). 

If the principles enunciated in the foregoing section are valid, they should help us understand patients 

and to guide their treatment effectively.  With 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 one of the FSS, and, mixed types are not uncommon.  The principles of non-specificity 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 agree 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 derangement.  Most experienced physicians should be able to distinguish between the first (A) and 

the last (Z), and even between B,C,D and W,X,Y.  But it is another thing entirely to when one is dealing with M, N O 

and P; and these, unfortunately, are the majority of cases.  Fortunately, it is nƻǘ ǘƘŜ ǇƘȅǎƛŎƛŀƴΩǎ Ƨƻō ǘƻ disconfound 

psyche and soma, as if it were possible to do so, anyway.  If a patient has chronic fatigue or fibromyalgia by the 

learned criteria, so be it.  If he or she also has a psychiatric diagnosis, according to the book, well, there is that, too.  

²Ƙŀǘ ƛǎ ƳƻǊŜ ƛƳǇƻǊǘŀƴǘ ǘƘŀǘ ǘƘŜ ǇǊŜŎƛǎŜ ŘƛŀƎƴƻǎƛǎ ƛǎ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŦǳƴŎǘƛƻƴŀƭ ǎǘŀǘŜΣ ǘƘŜ ǊŜǎƻǳǊŎŜǎ ǘƘŀǘ Ŏŀƴ ōŜ 

brought to bear on behalf of recovery, and the forces that are operative, especially external forces, to maintain a 

state of sickness. 

/ƻƴŎƻƳƛǘŀƴǘ ǇǎȅŎƘƛŀǘǊƛŎ ŘƛŀƎƴƻǎŜǎ ƭƛƪŜ ŘŜǇǊŜǎǎƛƻƴ ƻǊ ŀƴȄƛŜǘȅ ƭŜƴŘ ƭƛǘǘƭŜ ǘƻ ƻƴŜΩǎ ŦƻǊƳǳƭŀǘƛƻƴ ƻŦ ǘƘŜ ŎŀǎŜΦ  

Diagnoses like obsessive-compulsive disorder, somatization disorder, hypochrondriasis or histrionic personality 

disorder have a grave prognostic import.  Such cases are definitely on the WXYZ side.  One problem with the latter 

diagnoses is that the presence of a physically painful and disabling medical condition almost always elevates the 

somatization and hypochondriasis scales on well-known 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 differences in the way a patient expresses distress.  

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 information from 

collateral sources is important, but is often contaminated by the selective recollections of the patient and the 

enmeshment of family members in their pathology. 

¢ƘŜǊŜ ŘƻŜǎƴΩǘ ǎŜŜƳ ǘƻ ōŜ ƳǳŎƘ ŀ ǇƘȅǎƛŎƛŀƴ Ŏŀƴ Řƻ ŀōƻǳǘ ǎǘǊŜǎǎ όά¸ƻǳ ƴŜŜŘ ǘƻ Ŏǳǘ Řƻǿƴ ƻƴ ǎǘǊŜǎǎέύ ōǳǘ ƛǘ 

is remarkable how at least some patients find the impetus to resign from an abusive job or a destructive 

relationship after their physician relates blood pressure, compulsive eating or migraine headaches to stress.  But 

more to the point is to recommend effective methods for dealing with stress.  Whether that is exercise or 

ƳŜŘƛǘŀǘƛƻƴ ƻǊ ȅƻƎŀ ƻǊ ǇǎȅŎƘƻǘƘŜǊŀǇȅ ƻǊ ƳŀǎǎŀƎŜΣ ƎŜǘǘƛƴƎ ƳƻǊŜ ǎƭŜŜǇ ƻǊ ǎŀȅƛƴƎ ǘƘŜ ǊƻǎŀǊȅ ŘƻŜǎƴΩǘ ƳŀƪŜ ƳǳŎƘ 

difference, as far as I can tell.  There probably something special about endeavors that are calm and repetitive in 
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terms of mitigating the stress response, but the most therapeutic element is to convey the idea that the patient 

can exercise a measure of control over his or her condition. 

The pharmaceutical companies are hard at work to find effective drugs that might interrupt some 

element or another of the stress response.
219

  Drugs that block the corticotropin releasing factor receptor may 

have potential as antidepressants or anxiolytics, and they may have a role to play in other stress related 

conditions.
220

  Serotonergic antidepressants and benzodiazepines are, in fact, mainstays of treatment for patients 

with FSS, but their effects are entirely nonspecific, and are as likely related to effects on pain, sleeping and muscle 

tension as to their traditional psychotropic effects.   Modafinil and psychostimulants are often used to address the 

problem of fatigue, but with mixed results.
221

  The role of pain medicines is also mixed.  If the source of pain in 

fibromyalgia is, in fact, supraspinal and related to a lower pain set-point, medications like gabapentin, tiagabine 

and pregabalin ought to be helpful, and sometimes they are.  Nonsteroidal anti-inflammatory drugs (NSAIDs) and 

opioids, which are quite effective for "peripheral" pain, are relatively ineffective for fibromyalgia pain.
222

   

Medication treatment for FSS is entirely symptomatic, but one can go too far.  It is not uncommon to find 

a chronic pain or fibromyalgia patient taking a congeries of medications like amitriptyline, trazodone, duloxetine, 

tramadol, long acting oxycodone, pregabalin, cyclobenzaprine, clonazepam, zolpidem, hydrocodone as needed, 

methylphenidate and modafinil.  Then ask the patient about his or her complaints and they are fatigue, depression 

and chronic pain.  The level of pain on a 1-10 scale is 10.  The patient will testify to the beneficial effects of every 

single drug he is taking -- άLŦ L ŘƛŘƴΩǘ ǘŀƪŜ ǘƘŀǘΣ ƛǘ ǿƻǳƭŘ ōŜ ƳǳŎƘ ǿƻǊǎŜέ ς but how in the world things could be 

ƳǳŎƘ ǿƻǊǎŜΣ L ŎŀƴΩǘ ƛƳŀƎƛƴŜ.  hƴŜ ǎƘƻǳƭŘ ōŜ ƧǳŘƛŎƛƻǳǎ ŀōƻǳǘ ƳŜŘƛŎŀǘƛƻƴ ǘǊŜŀǘƳŜƴǘΣ ŀƴŘ ŎƻƴŦƛƴŜ ƻƴŜΩǎ ǇǊŜǎŎǊƛǇǘƛƻƴ 

ƻƴƭȅ ǘƻ ŘǊǳƎǎ ǘƘŀǘ ƳŀƪŜ ŀ ǎǳōǎǘŀƴǘƛŀƭ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƭŜǾŜƭ ƻŦ ŦǳƴŎǘƛƻƴΦ 

Although treatment is symptomatic, the goal of treatment is not pharmacologic symptom control, 

because that is seldom if ever achieved.  It is counter-productive to deal with any of the functional syndromes on a 

symptomatic level.  All too often tƘŀǘ Ƙŀǎ ǘƘŜ ǊŜǎǳƭǘ ƻŦ ǊŜƛƴŦƻǊŎƛƴƎ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ǎƻƳŀǘƛŎ ǇǊŜƻŎŎǳǇŀǘƛƻƴǎΦ  ¢ƘŜ Ǝƻŀƭ 

of treatment is functional improvement.  Idleness leads to a deconditioned state which only aggravates pain and 

fatigue.  Staying at home all day is demoralizing and only increases isolation and depression.  It is almost always a 

bad idea to tell a patient that he or she ought to stop working and take permanent disability.  The aim of treatment 

ƛǎ ǘƻ ǎǘǊŜƴƎǘƘŜƴ ŀƭƭ ǘƘŜ ǇŀǊǘǎ ƻŦ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ƭƛŦŜ ǘƘŀǘ ŀǊŜ ƴƻǘ ǎƛŎƪƴŜǎǎΦ   

People need to have a meaning and purpose to their lives.  They 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 the word, but in the classical sense 

of the word, which suggests the capacity to confront and transcend whatever happens.  ¢ƘŜ ƳŜŀƴƛƴƎ ƻŦ ŀ ǇŀǘƛŜƴǘΩǎ 

life ς even a patient with a functional disorder -- is not to suffer, helplessly, in the face of inexorable symptoms, the 

indifference of physicians and the bureaucratic clumsiness of the compensation system.  By focusing on a purely 

symptomatic approach to the patient, the physician is acceding to that perspective.   

When areas of brain are overwhelmed by the stress 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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new connections.  There is no evidence that they lose that capacity simply because of a stress-related disease.  The 

patient should be advised about idleness, 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 and inspiring physician will have plenty of failures, and they do keep coming back.  The physicians 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 persistent and disabling.  Over the long haul, we know that the appropriate 

therapeutic approach is damage control ς ƛŦ ȅƻǳ ŎŀƴΩǘ ŀƭƭŜǾƛŀǘŜ ǘƘŜ ŎƻƴŘƛǘƛƻƴΣ ŀǘ ƭŜŀǎǘ ȅƻǳ Ŏŀƴ ŀǾƻƛŘ ŘƻƛƴƎ ǘƘƛƴƎǎ ǘƻ 

make it more complicated.  Always encourage the patient to be active and engaged, and never succumb to the 

idea that all they can do is sickness behavior. 

 

 


