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Polonius.

I will be brief. Your noble son is mad.
Mad call I it, for, to define true madness,
What is’t but to be nothing else but mad?

Queen.
More matter with less art.

Hamlet, Act 2, Scene 2
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Introduction

Chronic fatigue syndrome, fibromyalgia, irritable bowel syndrome,
premenstrual syndrome, and Gulf War illness are common illnesses
that lack demonstrable structural or biochemical abnormalities and
are characterized by medically unexplained symptoms such as fa-
tigue, myalgias, abdominal pain, difficulty with concentration, mood
lability, and sleep disturbance (Manu, 1998).

The way in which these entities have been explained has varied,
and some clinicians have interpreted and managed them as physical
disorders. However, most physicians have understood them to be
mental illnesses (Sharpe and Carson, 2001). This pattern continues,
as shown by a recent survey of 400 physicians in the South Thames
area of England (Reid et al., 2001). More than half of the respondents
(63 percent) thought that the symptoms were best explained by a psy-
chiatric disorder. An even greater proportion of this physician sample
(83 percent) believed that patients with medically unexplained symp-
toms have a personality disorder. Most of the respondents (93 per-
cent) felt that patients with such symptoms are difficult to manage. A
solid majority (75 percent) of these physicians rejected the possibility
that the symptoms represented evidence of an undiagnosed physical
illness. These beliefs were not related to the physicians’ training in
psychiatry or to the availability of mental health resources in the area
they served. Consistent with these beliefs, most of the physicians felt
that their main role in managing these patients was to provide reas-
surance (99 percent of the respondents), act as gatekeepers to prevent
inappropriate consultations and laboratory investigations (94 per-
cent), and provide counseling and psychological management (84
percent). The individual comments add support to the strong feelings
evoked by these patients in their primary care providers. One physi-
cian indicated a frustration possibly felt by many, writing “I would
like to have enough courage to tell them that nothing is wrong; you
are wasting my time and your time. You must try to learn to live with
your symptoms.” Another reflected distrust, suggesting that “most of
medically unexplained symptoms are related to not wanting to go

1



2 THE PSYCHOPATHOLOGY OF FUNCTIONAL SOMATIC SYNDROMES

back to work, and sick benefits usually help to keep away symptoms.”
The third expressed a degree of annoyance with the fact that “having
excluded the impossible as far as one can, the medically unexplained
symptom usually has a personality/psychiatric aspect but patients
will not be persuaded of this” (Reid et al., 2001, p. 521).

Recent conceptualizations of functional somatic syndromes as
mental disorders have proposed four empirical constructs. The first
suggested that these syndromes are part of the affective spectrum dis-
order, together with major depression, bulimia, panic disorder, obses-
sive-compulsive disorder, and attention deficit disorder with hyper-
activity (Hudson and Pope, 1990). The second proposed that patients
with functional illnesses are chronic somatizers who present with a
large array of complaints, are familiar with the definitions of func-
tional syndromes, have a past history of psychiatric disorders, and
tend to embrace poorly documented disease mechanisms such as en-
vironmental allergies, overgrowth of Candida albicans, and reactiva-
tion of dormant herpetic viruses (Stewart, 1990). The third frame of
reference encouraged an individualized approach to these syndromes
and suggested a variety of explanations such as serotonin deficiency
for the pain symptoms in fibromyalgia and physical inactivity for the
postexercise malaise of patients with chronic fatigue syndrome (Kellner,
1994). The fourth theory emphasized abnormal illness behavior and
focused on these patients’ belief that they have a serious problem,
their sense that the illness is disabling and catastrophic, and their sus-
picion of physicians’ expertise and motivation (Barsky and Borus,
1999). These constructs have remained largely unproven.

The origin of this book is a cluster of observations made by Tom
Lane, Dale Matthews, Victor Hesselbrock, Howard Tennen, Glenn
Affleck, Rich Mendola, Javier Escobar, Priscilla Morse, Micha
Abeles, Rich Castriotta, the late Bob Watson, and me in a large num-
ber of patients with medically unexplainable complaints seen from
1986 through 1993 at the University of Connecticut Health Center,
Farmington, Connecticut. From the outset, the structured data collec-
tion indicated a high prevalence of major depression (Manu, Matthews,
et al., 1989), somatization disorder (Manu, Lane, et al., 1989), and
panic disorder (Manu et al., 1991). However, the severity of psychiat-
ric symptoms did not correlate with myalgias and sleep disturbance
(Manu et al., 1994). The possibility that the psychiatric syndromes
represented reactions to the physical illness appeared unlikely, be-
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cause their onset preceded the functional complaint in a majority of
cases (Lane et al., 1991). Moreover, the depressive symptoms com-
monly reported by these patients did not influence their disease con-
viction, disease phobia, and bodily preoccupation (Manu et al., 1996).
The findings challenged the view that functional illnesses were mani-
festations of an affective disorder (Hudson and Pope, 1990), offered
only limited support for the chronic somatization hypothesis (Stew-
art, 1990), and did not confirm the link between depression and
hypochondriasis (Barsky and Borus, 1999).

What is the nature of the association between psychopathology
and functional illness? Is there a biological gradient between the so-
matic and psychological features of these syndromes? Do objective
findings support a relationship? Are psychiatric symptoms the mani-
festations of dysfunctional coping? This book attempts to answer
these questions by studying the best research work of the past two de-
cades. It starts by describing the modern definitions of chronic fa-
tigue, fibromyalgia, irritable bowel, premenstrual dysphoria, and
postcombat ailments and the way in which these entities have evolved
into a tightly knit family of self-standing syndromes with a common
core of somatic symptoms. The second part presents the frequency of
psychiatric disorders in functional syndromes and analyzes the corre-
lation between the burden of psychopathology and the physical fea-
tures of these illnesses. The third part is a review of advances in the
appraisal of the neuroanatomy, neuropsychology, and neurochemis-
try of functional syndromes and an attempt to determine whether the
confirmed abnormalities are similar to those described in psychiatric
disorders. The last part of the book focuses on measurable dimen-
sions of personality, coping, and illness behavior and on their correla-
tion with the severity and prognosis of medically unexplainable ill-
ness. Throughout the book, the sample selection, methodologies, and
findings are described in detail for each of the studies selected. The
meta-analytic temptation was resisted: the works were allowed to
stand alone and the authors’ words permitted to judge the findings.

This book will show that chronic fatigue syndrome, fibromyalgia,
irritable bowel syndrome, premenstrual syndrome, and Gulf War ill-
ness are overlapping conditions with numerous medically unex-
plained complaints. The main somatic descriptors of these illnesses
are chronic musculoskeletal or abdominal pain, persistent fatigue,
sleep disturbance, and cognitive deficits. A past history of mood dis-
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orders is common, but only a minority of patients can be diagnosed
with current major depression, dysthymia, panic disorder, or post-
traumatic stress. Depression and anxiety do not correlate well with
the overall severity of functional impairment, but are associated
with the features of somatization and poor long-term outcome. The
cognitive and neurobiological abnormalities are nonspecific, mild,
and variable. No compelling evidence suggests that these syndromes
are serotonin-deficient states. The pattern of activation of the hypo-
thalamic-pituitary axis distinguishes functional syndromes from
melancholic depression and stress-related illnesses. Many patients
with functional syndromes have abnormal personality features, a his-
tory of sexual and physical abuse, a tendency to attribute their illness
to a physical cause, and a catastrophic coping style.

The evidence presented in this book demonstrates that functional
syndromes are not atypical manifestations of mood or anxiety disor-
ders. Their psychopathology centers on production of somatic and
psychological symptoms as expressions of neuroticism, harm avoid-
ance, sexual victimization, and maladaptive coping. This interpreta-
tion of the data accumulated in the past two decades is close to other
important themes about the nature of physical symptoms (Katon and
Walker, 1998). First, functional illnesses are likely to reflect specific
personality traits, prior illness experience, and early family environ-
ment. Second, lifetime psychiatric disorders and psychological dis-
tress correlate with the number of medically unexplained complaints,
a quantitative relationship that highlights the severity of the illness
rather than an etiologic relationship. Third, the severity of symptoms
increases as the evaluation moves from primary to specialized care
settings and creates an unsatisfactory patient-doctor relationship (Katon
and Walker, 1998). The central idea generated by this review is the
coexistence of somatization with personality abnormalities, an area
that has received only scant attention in the research literature. The
personality disorders common in patients with somatization disorder
are histrionic, passive-dependent, and sensitive-aggressive. The in-
teraction between life situations and personality abnormalities leads
to the behavior of complaining, persistence of illness, and resistance
to treatment (Stern et al., 1993).

This work was planned during a visiting professorship in the De-
partment of Psychosomatic Medicine, Heinrich-Heine University,
Diisseldorf, Germany, made possible by John Kane, Matthias Franz,
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and Maria Angel. I acknowledge with heartfelt gratitude their sup-
port. The writing of the book, as well as my struggle to decipher the
complexities of functional disorders, would have been much harder
without the clarity brought to this field by Simon Wessely, Michael
Sharpe, Steve Straus, Wayne Katon, and Mark Demitrack. I admire
and respect the insight, wisdom, and discernment of their work.






PART I:
THE CLINICAL MANIFESTATIONS
OF FUNCTIONAL SYNDROMES






Chapter 1

The Modern Conceptualization
of Unexplained Symptoms

Functional syndromes characterized by malaise, widespread or lo-
calized pain, cognitive abnormalities, anxiety, depression, and so-
matic preoccupation have been identified for more than two centu-
ries. They have received many names and have had many proposed
but unproved etiologies (Feinstein, 2001; Sharpe and Carson, 2001).
In the past two decades, common illnesses such as chronic fatigue
syndrome, fibromyalgia, and irritable bowel have been defined as
“medical syndromes” highlighting patterns of somatic distress thought
to originate from specific bodily systems (Mayou and Farmer, 2002).
The road toward a crisp nosology of functional ailments has been a
difficult one, primarily because those involved in the effort have had
to abandon traditional demands for appropriate correlation of symp-
toms and objective abnormalities (Feinstein, 2001).

CHRONIC FATIGUE SYNDROME

Since the early 1980s, a syndrome of persistent fatigue and symp-
toms resembling those of common viral infections has captured
widespread medical and public attention. Initially, the syndrome was
etiologically linked to immunological stigmata of Epstein-Barr virus
infection (Tobi et al., 1982; Dubois et al., 1984; Jones et al., 1985;
Straus et al., 1985) and the illness came to be known as chronic Ep-
stein-Barr virus infection or chronic mononucleosis-like syndrome.
However, attempts to confirm the role of Epstein-Barr virus infection
in the production of the symptoms refuted a causal relationship
(Holmes et al., 1987; Hellinger et al., 1988; Straus et al., 1988). This
reality led an interdisciplinary group assembled by the Centers for

9



10 THE PSYCHOPATHOLOGY OF FUNCTIONAL SOMATIC SYNDROMES

Disease Control to name the illness chronic fatigue syndrome and to
provide a working case definition (Holmes et al., 1988).

The definition described two major and 14 minor criteria. The first
major criterion required a history of new onset of persistent or relaps-
ing, debilitating fatigue or easy fatigability, that did not resolve with
bed rest and that was severe enough to reduce daily activities to less
than half the premorbid levels for a period of at least six months. The
second major criterion mandated that other clinical conditions asso-
ciated with persistent tiredness be excluded by a thorough clinical
and laboratory evaluation. Researchers were also advised to obtain a
detailed personal and family psychiatric history. However, a formal
psychiatric evaluation was not considered necessary. Patients with psy-
chiatric disorders that preceded the onset of the fatigue-dominated ill-
ness were considered ineligible for the diagnosis of chronic fatigue
syndrome.

The 14 minor criteria were divided into two groups. The first group
included 11 types of subjective complaints: sudden onset, headache,
mild fever or chills, sore throat, painful lymph nodes in neck or arm-
pit, muscle weakness, myalgias, migratory arthralgias, postexercise
malaise, sleep disturbance, and neuropsychological complaints (i.e.,
one or more of photophobia, scotomasa, forgetfulness, irritability,
confusion, difficulty thinking, inability to concentrate, and depres-
sion). The second group included three objective findings: low-grade
fever, nonexudative pharyngitis, and palpable or tender lymph nodes
in the cervical or axillary areas. The objective findings had to be doc-
umented by a physician on at least two occasions, at least one month
apart. The diagnosis of chronic fatigue syndrome was to be given to
patients with both major criteria and either eight of the 11 subjective
complaints or six of the 11 subjective complaints and two of the three
objective findings.

Two years later, Australian investigators proposed the second case
definition of chronic fatigue syndrome (Lloyd et al., 1990). Com-
pared with the construct adopted in the United States (Holmes et al.,
1988), the proposal did not require the presence of physical symp-
toms, but only a history of chronic, persistent or relapsing fatigue
leading to substantial disruption of usual activities; neuropsychiatric
dysfunction, including new onset of short-term memory impairment
or difficulty with concentration; and postexertional fatigue.
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A few months later, a large interdisciplinary group of British inves-
tigators produced a new definition for chronic fatigue syndrome
(Sharpe et al., 1991). Intended to serve as a guideline for clinical re-
search, the proposal recommended that the diagnosis be given to sub-
jects whose principal symptom of fatigue was definite in onset;
whose illness was severe, disabling, and having an effect on physical
and cognitive functioning; and in whom the illness had been present
at least half the time for at least six months. Patients with psychiatric
disorders such as schizophrenia, bipolar mood disorder, substance
abuse, and organic brain disorder could not be given this diagnosis.
Patients with medical conditions known to produce persistent tired-
ness were also excluded. Other psychiatric syndromes, including de-
pressive and anxiety disorders, were not considered grounds for ex-
clusion.

A comparison of these case definitions was performed on 805 pa-
tients with debilitating fatigue examined at the Brigham and Wom-
en’s Hospital, Boston, and Harborview Medical Center, Seattle (Bates
etal., 1994). Overall, 72 percent of subjects met at least one case defi-
nition. Specifically, 61 percent of patients met the American defini-
tion (Holmes et al., 1988), 56 percent met the Australian definition
(Lloyd et al., 1990), and 55 percent met the British definition of the
syndrome (Sharpe et al., 1991). A substantial proportion of patients
(41 percent of the total sample) met all three definitions. The authors
felt that the multisymptom construct adopted by the American defini-
tion was responsible for the preferential inclusion of psychiatric pa-
tients and suggested the revision of the current standard with the aim
of reducing the number of symptom criteria.

The diagnostic criteria for chronic fatigue syndrome were revised
by the International Chronic Fatigue Study Group assembled at the
Centers for Disease Control and Prevention in Atlanta, Georgia, in
1993 (Fukuda et al., 1994). The participants included many of the au-
thors of the previous three definitions. The new criteria set required
the presence of persistent or relapsing fatigue and at least four of
eight specified subjective complaints. The dominant symptom of fa-
tigue had to have a definite onset; had to remain unexplained after
clinical evaluation; and had to produce significant reduction in previ-
ous levels of occupational and social activities. The eight subjective
complaints were substantial impairment in short-term memory and
concentration; sore throat; tender cervical or axillary lymph nodes;
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muscle pain; joint pains without evidence of acute arthritis; head-
aches of a new type, pattern, or severity; unrefreshing sleep; and
postexertional malaise lasting more than 24 hours. The associated
symptoms had to be concurrent with fatigue and had to have persisted
or relapsed during at least six consecutive months of illness.

Laboratory tests were to be used only to investigate the presence of
other conditions likely to produce the symptoms. The presence of any
such condition excluded the diagnosis of chronic fatigue syndrome.
The diagnosis was also excluded in individuals with morbid obesity,
drug or alcohol abuse within two years prior to the onset of fatigue, and
in patients with past or current diagnosis of melancholic or psychotic
depression, bipolar affective disorder, schizophrenia, delusional disor-
der, dementia, and anorexia or bulimia nervosa. The presence of
nonmelancholic and nonpsychotic depression, anxiety disorders, and
somatoform disorders did not invalidate the diagnosis.

FIBROMYALGIA

The genesis of the current diagnostic criteria for fibromyalgia
started with work performed by Canadian investigators from the Uni-
versity of Toronto starting in the 1960s (Smythe and Moldofsky,
1978; Smythe, 1989). In Smythe’s (1989) words, the starting position
was clear: “If there was no local inflammation, how were the symp-
toms to be explained? You can imagine the discussion; if there is
nothing there, there is nothing there.” But to others, “there had to be
something there! Psychogenic factors seemed to be important, but
there was a reluctance to equate the symptoms with hysteria and ma-
lingering. Thus the concept of tension rheumatism evolved, . . . but
with a lack of clarity as to whether the symptoms arose peripherally
in tense muscles or were manifestations of a psychoneurosis” (p. 4).
Smythe’s role (Smythe, 1989) was to define the musculoskeletal sites
that were very tender in fibrositic patients. A valuable site was to be
“unknown to the patient, unknown because it is deep and not central
to the area of pain. Because the points were unknown, the tenderness
was not susceptible to exaggeration for psychological reasons, con-
scious or unconscious” (p. 5).

The first set of diagnostic criteria for fibrositis was published by
the Canadian clinicians as part of an investigation of sleep distur-
bance (Moldofsky et al., 1975). The criteria consisted of seven sub-
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jective complaints and six clinical observations. The complaints were
aching and stiffness for more than three months; chronic fatigue and
poor work tolerance; sleep disturbance; morning aching and stiff-
ness; weather effect; temporary relief with heat; and poor appetite.
The clinical observations comprised local point tenderness; absence
of muscle induration; unrestricted range of musculoskeletal motion;
emotional distress (i.e., depression, anxiety, and irritability); derma-
tographia; and normal findings on radiological and laboratory tests.
The number of tender points required for diagnosis was not specified,
but the authors provided a list of 13 anatomical locations. A few years
later, the same clinicians provided more information on the locations
and characteristics of 14 pairs of potentially tender points (Smythe
and Moldofsky, 1978) and expressed the opinion that “the existence
of exaggerated tenderness at anatomically reproducible locations is
central to the acceptance and recognition of the syndrome” (p. 928).

In 1981, investigators from the University of Illinois at Peoria pro-
posed a set of diagnostic criteria for fibromyalgia that was based on a
comparison of 50 patients considered to have this condition with 50
healthy control subjects (Yunus et al., 1981). All patients had gener-
alized aching or stiffness and at least four tender points. The authors
generated a diagnostic construct that comprised a total of 13 criteria
divided into groups of obligatory, major, and minor criteria. The two
obligatory criteria were the presence of generalized aches and pains,
involving three or more anatomic sites, for at least three months; and
the absence of secondary causes (including traumatic, degenerative,
endocrinologic, infectious, and malignant disorders) and laboratory
abnormalities. The major criterion was defined as the presence of at
least five typical and consistent tender points. The ten minor criteria
were aggravation of symptoms by anxiety or stress; modulation of
symptoms by physical activity; modulation of symptoms by weather;
fatigue; poor sleep; anxiety; chronic headache; irritable bowel syn-
drome; subjective swelling; and numbness.

The diagnosis was to be given to patients who met the two obliga-
tory criteria, the major criterion, and at least three of the ten minor cri-
teria. The criteria set had a specificity of 100 percent and a sensitivity
of 96 percent. The authors considered that this definition of fibro-
myalgia helped to differentiate it from psychogenic rheumatism. In
their view, patients with psychogenic rheumatism have bizarre and
exaggerated pain symptoms occurring at vague and changing sites,
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modulated by emotional factors and almost always associated with
functional complaints. In contrast, their patients with fibromyalgia
complained of aching, pain, or gelling at definite anatomic sites, had
symptoms that were modulated by weather, and had few functional
complaints.

Five years later, a Boston-based group of investigators used a
slightly different set of criteria to define fibromyalgia for clinical re-
search studies (Goldenberg et al., 1986). The definition required
three obligatory criteria and three of seven associated clinical fea-
tures. The obligatory criteria were generalized pain; aches or stiffness
involving at least three anatomic sites for three or more months; at
least six characteristic and consistent tender points; and the absence
of an underlying cause for the illness. The list of associated clinical
features included general fatigue; poor sleep; chronic headaches; irri-
table bowel syndrome; subjective swelling and numbness; anxiety;
and modulation of symptoms by stress, anxiety, activity, and weather.

In 1989, the investigators from the University of Illinois College of
Medicine, Peoria, published a new set of diagnostic criteria for fib-
romyalgia (Yunus et al., 1989). The proposed criteria were the result
of a study that compared 63 fibromyalgia patients with 63 patients
with painful musculoskeletal conditions (32 with mild rheumatoid
arthritis and 31 with posttraumatic fibromyalgia) and 30 healthy con-
trol subjects. According to their new proposal, the diagnosis of fibro-
myalgia was to be given to subjects having two obligatory criteria
plus either two historical variables and four tender points or three his-
torical variables and three tender points. The obligatory criteria were
presence of pain or stiffness at four or more different anatomic sites
for at least three months; and absence of a condition that may be re-
sponsible for the clinical presentation. The historical variables con-
sisted of a list of six symptoms: hurting all over; pain at more than
seven different sites; general fatigue; poor sleep; anxiety or tension;
and irritable bowel syndrome. The tender points were to be sought at
seven anatomical locations. The definition had a sensitivity of 92 per-
cent and specificity of 94 percent.

The current standard for the definition of fibromyalgia in clinical
and research populations was developed by a group of rheuma-
tologists from the United States and Canada on behalf of the Ameri-
can College of Rheumatology (Wolfe et al., 1990). The group in-
cluded the authors of the Toronto (Moldofsky et al., 1975), Peoria
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(Yunus et al., 1981), and Boston (Goldenberg et al., 1986) criteria.
The work represented a continuation of an earlier project, which had
demonstrated that the tender point count performed better than symp-
tom checklists in separating patients with fibrositis from those with
other rheumatological conditions (Wolfe et al., 1985). The criteria set
was derived from a study comparing the frequency of symptoms such
as widespread pain, fatigue, morning stiffness, and sleep disturbance
and the average number of tender musculoskeletal points in 158 pa-
tients considered by experts to have primary fibromyalgia and in 135
control subjects with pure musculoskeletal disorders, of whom 42
percent had rheumatoid arthritis, 20 percent had low back pain syn-
drome, 10 percent had neck pain syndromes, 10 percent had tendini-
tis, and 18 percent had other rheumatological diagnoses.

Patients with primary fibromyalgia were significantly more likely
than rheumatologically ill control subjects to have widespread pain
(97 versus 71 percent) and pain at more than 15 different anatomic
sites (59 versus 13 percent). They were also much more likely to re-
port fatigue (78 versus 38 percent), sleep disturbance (76 versus 31
percent), paresthesias (67 versus 32 percent), headache (54 versus 30
percent), anxiety (45 versus 22 percent), and irritable bowel (36 ver-
sus 13 percent). The most discriminating items were tenderness at 11
of 18 anatomic sites, sleep disturbance, and fatigue.

The criteria set chosen by this group of experts combined the sub-
jective report of widespread pain with tenderness at 11 of 18 (i.e.,
nine pairs) musculoskeletal sites. The nine pairs of sites at which ten-
derness must be sought include the suboccipital muscle insertion; the
anterior aspect of the intertransverse spaces of the fifth, sixth, and
seventh cervical vertebrae; the midpoint of the upper border of the
trapezius muscle; the scapula spine near the medial border; the sec-
ond costochondral junction; 2 cm distal to the ulnar epicondyle; the
anterior fold of the gluteal muscle in the upper quadrant of the but-
tock; the greater trochanter, posterior to its prominence; and the me-
dial fat pad proximal to the joint line of the knee. This construct had a
sensitivity of 88 percent and a specificity of 98 percent.

The notion that fibromyalgia is a distinct clinical entity was chal-
lenged in a recent analysis of the historical and epidemiological evi-
dence (Wessely and Hotopf, 1999). The authors observed that the di-
agnosis gained acceptance as a theumatological disorder only after
Smythe and Moldofsky (1978) suggested that reproducible tender
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points constitute diagnostic proof for the existence of the condition.
They also made the point that the efforts made in the 1980s to revise
the definition increased its reliability, but did not offer objective find-
ings to support the presence of a discrete disease process. As Wessely
and Hotopf (1999) wrote, the origin of this syndrome did not lie in a
breakthrough in the interpretation of pathophysiology, but “it was
based solely on the clinical intuition of a few rheumatologists” and
“on the experiences of examining small number of patients in spe-
cialist clinics” (p. 429). The epidemiological case against fibro-
myalgia is supported by the demonstration of a high prevalence of
chronic diffuse musculoskeletal pain in about 10 percent of the gen-
eral adult population of England and Wales (Croft et al., 1994) and a
North American community (Wolfe et al., 1995). Population studies
conducted by Wessely’s research group (Pawlikowska et al., 1994)
have also identified a high frequency of myalgia at rest (14 percent)
and after exercise (22 percent). Moreover, the presence of tender
points is associated not only with widespread pain, but also with
sleep disturbance and fatigue (Croft et al., 1994; Croft et al., 1996).
Based on these facts, Wessely and Hotopf (1999) felt that fibromy-
algia is a misnomer for a continuum in which patients with more pain
have more tender points. From this angle, the tender points could be
seen as a nonspecific marker for distress rather than as objective evi-
dence for a unique clinical disorder (Croft et al., 1996; Wolfe, 1997).

PREMENSTRUAL SYNDROME

The modern diagnostic criteria for premenstrual syndrome were
published in 1987 in the Diagnostic and Statistical Manual of Mental
Disorders (American Psychiatric Association, 1987). The condition
was named late luteal phase dysphoric disorder, and its diagnosis re-
quired that physicians inquire about the presence of ten symptoms or
clusters of symptoms: marked affective lability; persistent and marked
anger and irritability; marked anxiety and tension; markedly de-
pressed mood, including self-deprecating thoughts or hopelessness;
decreased interest in usual activities; easy fatigability; difficulty with
concentration; substantial change in appetite, specific food cravings,
or overeating; sleep disturbance; and physical symptoms such as
headaches, myalgias, arthralgias, bloating, weight gain, and breast
tenderness or swelling.
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The diagnosis was allowed if at least five symptoms were present
during the last seven days of the luteal phase. The symptoms were re-
quired to subside within a few days of the onset of menstrual bleed-
ing. At least one of the five symptoms had to indicate a marked
change with regard to mood lability, anger or irritability, anxiety or
tension, and depression or hopelessness. The luteal phase disturbance
had to be severe enough to interfere with occupational, social, or in-
terpersonal activities. The condition had to be distinguished from the
premenstrual exacerbation of major depression, dysthymia, panic
disorder, and personality pathology. However, the definition stated
emphatically that the presence of these conditions did not rule out
premenstrual syndrome, as long as “the person experiences charac-
teristic late luteal phase dysphoric disorder symptoms that are mark-
edly different from those they experience as part of the coexisting dis-
order” (American Psychiatric Association, 1987, p. 368).

The criteria were minimally revised in the 1994 edition of the Di-
agnostic and Statistical Manual of Mental Disorders (American Psy-
chiatric Association, 1994). The number of symptoms or clusters of
symptoms was increased from ten to eleven, by adding a complaint of
feeling overwhelmed or out of control. The other symptoms were this
time named dysphoria; anxiety; affective lability (e.g., feeling suddenly
tearful or sad, or having increased sensitivity to rejection); irritability;
anhedonia; difficulty with concentration; fatigue; eating disturbance;
sleep disturbance; and other physical symptoms. The diagnostic rule
was not changed. The manual advised careful consideration of the
premenstrual exacerbation of certain medical conditions, such as endo-
metriosis, thyroid gland dysfunction, epilepsy, collagen vascular dis-
eases, and malignancies.

IRRITABLE BOWEL SYNDROME

The modern work toward the definition of irritable bowel syn-
drome was inaugurated by a study that evaluated 109 unselected pa-
tients referred for abdominal pain or change in bowel habit (Manning
et al., 1978). All subjects were asked to complete a questionnaire as-
sessing 15 symptoms. The patients’ records were reviewed 17 to 26
months later. The audit established the diagnosis of organic gastroin-
testinal disorder in 33 patients, irritable bowel syndrome in 32 pa-
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tients, and diverticulosis in 14 patients. Forty patients failed to an-
swer the questionnaire or were lost to follow-up.

Compared with patients with organic disorders, those with irrita-
ble bowel syndrome reported a higher frequency of the following
four symptoms: abdominal distention, as evidenced by appearance or
tight clothing; relief of pain with bowel movement; more frequent
stools with the onset of pain; and looser bowel movement with the
onset of pain. A feeling of incomplete evacuation and passage of mu-
cus were also common in the irritable bowel group. These six symp-
toms came to be known as the Manning criteria for the diagnosis of
irritable bowel syndrome.

The second set of diagnostic criteria for irritable bowel syndrome
were formulated by a multinational group of experts assembled in
1984 (Thompson, 1999). The participants met in Rome in 1988 and
published their recommendations in 1989 (Thompson et al., 1989).
The criteria were revised by the same group several years later
(Thompson et al., 1992). This version was named Rome Ceriteria I
and required the presence of chronic abdominal pain and at least two
of five specified symptoms. The abdominal pain or discomfort had to
be continuous or recurrent for at least three months; be relieved with
defecation; or be associated with a change in the frequency of bowel
movements or consistency of stool. The five associated symptoms
were abdominal distention; altered stool frequency (more than three
bowel movements each day or less than three bowel movements each
week); altered stool consistency (hard and lumpy or loose and wa-
tery); altered stool passage (urgency to defecate, straining, or a feel-
ing of incomplete evacuation); and passage of mucus. The predomi-
nance of constipation or diarrhea was considered significant and
researchers were advised to use these variants to stratify subjects en-
rolled in etiologic and therapeutic studies. The diagnosis could not be
given if laboratory studies (i.e., colonoscopy, barium enema, and
stool analysis for evidence of infection and malabsorption) indicated
evidence of organic pathology (Longstreth, 1998). The diagnosis was
not given if the medically unexplained symptoms were better classi-
fied as a different functional gastrointestinal disorder, such as func-
tional dyspepsia or functional constipation (Thompson et al., 1992).

The latest definition of irritable bowel syndrome was the result of a
consensus-reaching process conducted by the Multinational Working
Team to Develop Diagnostic Criteria for Functional Gastrointestinal
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Disorders (Thompson et al., 1999). The Rome II definition requires
the presence of abdominal discomfort or pain for at least 12 weeks
during the preceding year. The pain must have at least two of the fol-
lowing three characteristics: be relieved with defecation; have its on-
set associated with a change in the appearance of the stool; and have
its onset associated with change in the frequency of bowel move-
ments. Other disorders must be ruled out, particularly when the his-
tory and physical examination indicate fever, weight loss, or rectal
bleeding. A structural examination of the large bowel is recom-
mended in all cases. The type of symptoms and the age of the patient
should guide the additional clinical investigations.

Hammer and Talley (1999) summarized the criticisms of the Rome
criteria. First, they felt that the current requirement for the duration of
abdominal pain and discomfort is arbitrary. Second, symptoms com-
monly associated with the condition, such as postprandial pain, post-
prandial urgency or diarrhea, and abdominal bloating were not in-
cluded in the definition. Third, the criteria were considered more
sensitive for the detection of irritable bowel syndrome in women than
men.

GULF WAR ILLNESS

In a military conflict triggered by the Iraq’s occupation of Kuwait,
the United States deployed 697,000 troops to the Persian Gulf start-
ing on August 8, 1990. The armed combat (Operation Desert Storm)
began on January 16, 1991, and consisted of a 39-day air war fol-
lowed by a four-day ground offensive. The United States incurred
few combat casualties. The troops were repositioned to bases in Eu-
rope and the United States by July 31, 1991. Soon after their return, a
substantial number of Gulf War veterans contacted medical clinics of
the Department of Defense or Department of Veterans Affairs for a
variety of symptoms. By June 1994, 17,000 Gulf War veterans had
enrolled for care and 3,000 had a medically unexplained illness that
came to be known as Gulf War syndrome (Persian Gulf Veterans Co-
ordinating Board, 1994).

Haley et al. (1997) proposed a definition of the Gulf War illness
based on data obtained through surveys of the military personnel de-
ployed for Operation Desert Storm, culled from registries of ill veter-
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ans (Persian Gulf Veterans Coordinating Board, 1994) and review of
selected cases. The proposal was patterned explicitly after the case
definition of chronic fatigue syndrome (Fukuda et al., 1994) and re-
quired two major criteria and five of eight clinical features. The first
major criterion was documentation of deployment to the theater of
operations between August 8, 1990, and July 31, 1991. The second
major criterion stipulated the absence of any other physical or psychi-
atric condition that could cause the illness. The eight clinical features
were fatigue; arthralgias or low back pain; headache; intermittent
nonbloody diarrhea; sleep disturbance; low-grade fever; weight loss;
and neuropsychiatric complaints (i.e., depression, easy irritability,
forgetfulness, memory loss, and difficulty with concentration).

A second working case definition for the unexplained Gulf War ill-
ness was developed using the Portland, Oregon, component of the
Veterans Affairs Persian Gulf War Registry (Bourdette et al., 2001).
This definition required the presence of only one of five subjective
complaints or clinical findings: unexplained fatigue; musculoskeletal
pain; cognitive-psychological changes (i.e., any one of somnolence,
mood swings, inability to concentrate, memory loss, and confusion);
gastrointestinal complaints; and lesions of the skin or mucous mem-
branes. The symptom had to have its onset during or after deployment
to the Persian Gulf; last at least one month; and be present during the
three-month period preceding the evaluation. Exclusionary condi-
tions included chronic infections with hepatitis viruses B and C,
Borrelia burgdorferi, and human immunodeficiency virus (HIV);
head injury with loss of consciousness; endocrinologic disorders; au-
toimmune illnesses; major psychiatric disorders; and other well-
defined diseases likely to cause the listed complaints.

The nature and attribution of Gulf War syndrome has been ana-
lyzed in the historical frame provided by Great Britain’s military in-
volvement in the past century (Jones et al., 2002). The authors re-
viewed the records of 1,856 veterans randomly selected from among
those awarded disability pensions after their service in the Boer War
at the turn of the nineteenth century, First and Second World Wars,
Malayan and Korean conflicts in the 1950s, and the military cam-
paign in the Persian Gulf in 1991. The ten most common symptoms
were difficulty completing tasks; fatigue; shortness of breath; persis-
tent anxiety; weakness; rapid or irregular heartbeat; headaches; diffi-
culty sleeping; tremor or shaking; and dizziness.
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The analysis of symptoms revealed three syndromes. The first was a
debility syndrome (fatigue, difficulty completing tasks, weakness, and
shortness of breath) without cognitive or psychological complaints,
which followed participation in military action before the end of the
First World War. The second cluster identified a somatic syndrome fo-
cused on the heart (rapid heartbeat, shortness of breath, fatigue, and
dizziness), which affected mostly veterans of the First World War (49
percent), Second World War (19 percent), and the Persian Gulf cam-
paign (9 percent). The third cluster was a neuropsychiatric syndrome
with somatic symptoms (fatigue, depression, anxiety, difficulty sleep-
ing, and headaches) most common (54 percent) among veterans of the
Persian Gulf campaign. Cluster membership was easily predicted by
war, by contemporary diagnoses, and by the service personnel’s attri-
butions of symptoms. The authors felt that “what has changed is not the
symptoms themselves but the way in which they have been reported by
veterans and interpreted by doctors” and that newly emerging combat
syndromes should not be “interpreted as a unique or novel illness but as
part of an understandable pattern of normal responses to the physical
and psychological stress of war” (Jones et al., 2002, p. 323).

In conclusion, the analysis of these constructs indicates a substan-
tial conceptual and structural overlap between the current definitions
of these functional syndromes. First, they all require the presence of
multiple medically unexplained symptoms. Second, most focus on
establishing the association between four main subjective com-
plaints: chronic pain (musculoskeletal or abdominal); persistent tired-
ness or easy fatigability; sleep disturbance; and difficulty with concen-
tration or memory. Third, the definitions draw from the same small
pool of other symptoms to complete the clinical picture: headache
(listed for chronic fatigue syndrome, Gulf War illness, and pre-
menstrual syndrome), abdominal bloating (in irritable bowel syn-
drome and premenstrual syndrome), nonbloody diarrhea (in Gulf
War illness and irritable bowel syndrome), and depression (in pre-
menstrual syndrome and Gulf War illness).






Chapter 2

A Tight-Knit Family of Syndromes

Are functional somatic syndromes specific or are they clinical
variants of a single disorder? The conventional clinical wisdom has
been shaped by the efforts of research collectives to define these con-
ditions in terms unique to the medical specialties most involved with
the care of discrete complaints. Nowadays, gastroenterologists must
become comfortable in managing irritable bowel syndrome, rheu-
matologists diagnose and treat fibromyalgia, virologists are seeing
many patients with persistent tiredness, and toxicologists have had to
deal with ill veterans of modern warfare. The assumption of specific-
ity has been strongly challenged by keen observers of this reality
(Wessely et al., 1999) who have pointed out that substantial overlap
exists in the case definitions of these syndromes; that patients with
one functional syndrome frequently meet diagnostic criteria for other
syndromes; and that patients with different functional syndromes
share nonsymptom characteristics such as gender, psychological dis-
tress, history of childhood maltreatment, and difficulties in patient-
physician relationships.

It is generally acknowledged that Moldofsky and colleagues (1975)
were the first writers in the modern era to note that “over the past 100
years the symptom complex of sleep disturbance, musculoskeletal
symptoms, fatigue, and mood disturbance in the absence of demon-
strable pathology has been given different diagnoses depending on
current interests and medical or psychological bias” (p. 347).

The first focused attempt to determine whether functional somatic
syndromes represent distinct entities was carried out at the Institute
of Community and Family Psychiatry, Sir Mortimer B. Davis—Jewish
General Hospital in Montreal, Canada (Robbins et al., 1997). The au-
thors noted that the most common functional illnesses in North
America are fibromyalgia, chronic fatigue syndrome, and irritable
bowel syndrome. These illnesses are described and managed as sepa-
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rate conditions in clinical practice despite the fact that they have over-
lapping symptoms which “raise the question of distinctness and no-
sological validity” (p. 606). The study was designed to clarify whether
these illnesses are independent of each other, are the clinical presen-
tation of an underlying form of somatic distress, or are the somatic
manifestation of depression or anxiety.

The sample consisted of 686 consecutive patients receiving care
from two hospital-based family medicine clinics in Montreal. The
patient group had a mean age of 44 years and a modest preponder-
ance of women (58 percent). Data were collected with the Diagnostic
Interview Schedule (Robins et al., 1981), a structured instrument that
identified the main features of fibromyalgia (e.g., pain in extremities,
joint pain, back pain, and headache), chronic fatigue syndrome (e.g.,
fatigue, weakness, and sleep disturbance), and irritable bowel syn-
drome (e.g., bloating, abdominal pain, and diarrhea). In addition, the
structured interview recorded the presence of dominant somatic man-
ifestations of anxiety (e.g., chest pain, dizziness, palpitations, and
shortness of breath) and depression (e.g., loss of appetite, change in
weight, restlessness, and slowed thinking). The data were processed
by factor analysis to evaluate the validity of the three functional syn-
dromes.

The hypothesis that functional somatic syndromes represent enti-
ties distinct from each other provided a good fit to the data. However,
it was also clear that the syndromes did not occur in isolation. The
correlation coefficients between the five latent constructs, i.e., the
three functional syndromes and the two forms of psychiatric abnor-
malities, were substantial, particularly for the analyses pairing chronic
fatigue syndrome with somatic anxiety (coefficient = 0.84), irritable
bowel syndrome (0.73), and somatic depression (0.68). The fibro-
myalgia construct correlated best with somatic anxiety (coefficient =
0.62) and moderately well with chronic fatigue syndrome (0.57) and
irritable bowel syndrome (0.55). The hypothesis that a latent con-
struct of somatic distress underlies the three functional illnesses pro-
vided only a poor fit to the data because it was dominated by vegeta-
tive symptoms of depression.

These data have been recently reevaluated in an editorial discuss-
ing the taxonomy of medically unexplained symptoms (Deary, 1999).
The author, a psychologist at the University of Edinburgh, Scotland,
emphasized that the correlation between the three functional illnesses
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and features of anxiety and depression was universally significant
and positive. The finding suggested that the variance is general and
that it cannot be attributed to the individual syndromes. Principal
component analysis identified a common factor of the higher order
responsible for 69 percent of the variance. This variable, or general
latent trait, correlated very highly with all of the constructs evaluated
by Robbins et al. (1997), the coefficients being 0.93 for chronic fa-
tigue syndrome, 0.92 for somatic anxiety, 0.85 for irritable bowel
syndrome, 0.72 for somatic depression, and 0.70 for fibromyalgia. In
the author’s view, the strength of these associations challenged the
specificity of these syndromes.

In a small study conducted at the University of Washington, Seat-
tle (Aaron et al., 2000), the investigators explored the presence of
overlapping conditions in 25 patients with chronic fatigue syndrome,
22 patients with fibromyalgia, and 25 patients with temporoman-
dibular disorder recruited from specialty hospital-based clinics. The
patient groups were similar with respect to gender, duration of ill-
ness, and educational level. Most patients were females (range for
groups 73 to 96 percent). A sample of 22 individuals seen in the der-
matology clinic formed the control group. The participants received a
complete physical examination and completed a 138-item symptom
checklist designed to identify the three index syndromes and seven
additional functional illnesses (irritable bowel syndrome, chronic
tension-type headache, interstitial cystitis, postconcussive syndrome,
multiple chemical sensitivities, chronic low back pain, and chronic
pelvic pain).

Patients with chronic fatigue syndrome had numerous overlapping
functional syndromes, including fibromyalgia (80 percent), irritable
bowel syndrome (36 percent), chronic low back pain (32 percent), in-
terstitial cystitis (8 percent), chronic pelvic pain (8 percent), and post-
concussive syndrome (8 percent). The comorbid functional illnesses
of patients with fibromyalgia were chronic low back pain (67 per-
cent), irritable bowel syndrome (59 percent), temporomandibular
disorder (24 percent), chronic tension-type headache (23 percent),
chronic pelvic pain (18 percent), multiple chemical sensitivities (18
percent), and chronic fatigue syndrome (28 percent). The temporo-
mandibular disorder overlapped only with other chronic pain ill-
nesses, e.g., chronic tension-type headache (36 percent) and chronic
low back pain (16 percent), but not with chronic fatigue syndrome or
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multiple chemical sensitivities. Among the subjects in the control
group, the evaluation uncovered four cases of low back pain and three
of temporomandibular disorder. The analysis of individual symptoms
showed that four functional syndromes overlapped consistently in all
patient groups (chronic fatigue syndrome, fibromyalgia, irritable
bowel syndrome, and chronic tension-type headache). For instance,
the diagnostic criteria for irritable bowel syndrome were present in
92 percent of patients with chronic fatigue syndrome, 77 percent of
those with fibromyalgia, and 64 percent of temporomandibular disor-
der patients.

The analysis of individual symptoms disclosed a number of clus-
ters. First, there were symptoms common to patients in all of the three
groups. This cluster included myalgias, sleep disturbances, cognitive
difficulties, abdominal pain relieved by bowel movements, and ab-
normal stool consistency. Second, symptoms such as fatigue, muscle
weakness, and arthralgias were common among patients with fibro-
myalgia and chronic fatigue syndrome, but were unusual in the tem-
poromandibular disorder group. Third, sore throat and mild fever
were specific for chronic fatigue syndrome, while pain made better
by heat and worse by sitting or standing was a characteristic feature
of the fibromyalgia group. Therefore, it would appear that functional
illnesses overlap because they share “generalized pain sensitivity,
sleep and concentration difficulties, and bowel complaints” (Aaron et
al., 2000, p. 225).

The overlap between functional somatic syndromes was also ex-
plored in a prospective study by investigators from Guy’s, King’s,
and St. Thomas’ School of Medicine and Institute of Psychiatry in
London (Nimnuan et al., 2001). A total of 550 individuals referred by
their general practitioner to outpatient clinics operated by two hospi-
tals in southeast London agreed to participate. Data collection relied
on questionnaires addressing the presence of 11 groups of symptoms
corresponding to 13 recognized functional somatic syndromes. The
most common syndromes identified in this group were premenstrual
syndrome (25 percent), tension headache (18 percent), noncardiac
chest pain (17 percent), and fibromyalgia (14 percent). Chronic fa-
tigue syndrome was diagnosed in 8 percent of the sample. As ex-
pected, the point prevalence of these syndromes was higher among
patients referred for care to clinics specializing in the evaluation of
their main symptoms. For instance, the prevalence of irritable bowel



A Tight-Knit Family of Syndromes 27

syndrome ranged from 4 percent in the neurology clinic to 25 percent
among those seen in the gastroenterology clinic. Similarly, fibro-
myalgia was identified in 25 percent of individuals seen by rheu-
matologists, noncardiac chest pain in 39 percent of those evaluated
by respiratory medicine physicians, and premenstrual syndrome in
34 percent of women seeking care in the gynecology clinic. Overall,
56 percent of subjects had evidence of a functional illness, and the
majority (53 percent of the total) had at least two functional somatic
syndromes. The overall frequencies of functional illnesses varied rel-
atively little with the clinical site, as it ranged from a low of 49 per-
cent in the dental clinic to a high of 60 percent in the gastroenterology
clinic.

Data analyses indicated considerable overlap between the syn-
dromes. For example, a patient with irritable bowel syndrome was
also quite likely to have nonulcer dyspepsia (28 percent), tension
headache (22 percent), fibromyalgia (21 percent), and chronic pelvic
pain (19 percent). Chronic fatigue syndrome overlapped with tension
headache (18 percent), irritable bowel syndrome (17 percent), fibro-
myalgia (15 percent), and nonulcer dyspepsia (10 percent). Pre-
menstrual syndrome was associated with hyperventilation syndrome
(23 percent), tension headache (14 percent), fibromyalgia (13 per-
cent), and nonulcer dyspepsia (13 percent). Two groups of symp-
toms, dominated by sleep disturbance and mood changes, were each
responsible for 9 percent of variance and explained a substantial por-
tion of the overlap.

The overlap between the unexplained Gulf War illness and other
functional somatic syndromes was studied by investigators from the
Veterans Affairs Medical Center, Portland, Oregon (Bourdette et al.,
2001). The regional component of the Persian Gulf War Registry al-
lowed the recruitment of 244 veterans who had at least one of the five
unexplained symptoms or signs: persistent tiredness; musculoskele-
tal pain; cognitive/psychological disturbance; gastrointestinal com-
plaints; and skin or mucosal lesions. The subjects (204 males and 40
women) had a mean age of 26 years and had served an average of 4.3
months in the theater of military operations. The authors conducted
interviews and physical examinations to establish the prevalence of
fibromyalgia, chronic fatigue syndrome, and multiple chemical sen-
sitivity. The last condition was diagnosed in subjects who reported
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sensitivity to substances contained in household cleaning supplies,
garden sprays, paints, and perfumes.

Fifty veterans (21 percent) met diagnostic criteria for fibromyal-
gia. This diagnostic overlap was gender-sensitive, as shown by the
fact that almost half (43 percent) of the female veterans with unex-
plained Gulf War illness had fibromyalgia. Among male veterans,
fibromyalgia was diagnosed in 16 percent of the cases. Forty-four
veterans (18 percent of the total sample) had chronic fatigue syn-
drome. All of these veterans belonged to a subsample (N = 103) of
cases with the chief complaint of persistent tiredness. The frequency
of chronic fatigue syndrome in this particular subsample was 43 per-
cent. Multiple chemical sensitivity was reported by 16 percent of the
study group. Among the 44 veterans with Gulf War illness who had
chronic fatigue syndrome, 41 percent had fibromyalgia and 32 per-
cent multiple chemical sensitivity. Similarly, of the 50 ill Gulf War
veterans with fibromyalgia, 46 percent had both chronic fatigue syn-
drome and multiple chemical sensitivity.

Investigators from the University of Washington, Seattle, and Uni-
versity of Illinois, Chicago, further expanded the body of evidence
for the overlap between medically unexplained somatic syndromes in
a co-twin control study that controlled the data for genetic and envi-
ronmental factors (Aaron et al., 2001). The participating twins had
been recruited for the CFS Twin Registry established in 1993 at the
Harborview Medical Center in Seattle, Washington. Of the 632 in-
quiries, 454 twins returned the screening questionnaires, and 233
pairs of twins were found to have at least one member with a history
of chronic fatigue. Data were collected with questionnaires designed
to assess the presence of ten conditions: fibromyalgia, irritable bowel
syndrome, multiple chemical sensitivity, temporomandibular disor-
der, interstitial cystitis, tension headache, postconcussion syndrome,
chronic low back pain, chronic nonbacterial prostatitis (in males),
and chronic pelvic pain (in females). A structured psychiatric inter-
view, the Diagnostic Interview Schedule (Robins and Helzer, 1985)
was administered by telephone to establish the lifetime presence of
somatization disorder, major depression, dysthymia, generalized anxi-
ety, panic, agoraphobia, post-traumatic stress disorder, mania, bipo-
lar disorders, schizophrenia, substance use disorders, and eating dis-
orders. Twins with a complaint of persistent tiredness were further
subdivided into subsamples of twin pairs discordant for idiopathic
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chronic fatigue (127 pairs), chronic fatigue syndrome (22 pairs), and
presumptive chronic fatigue syndrome (80 pairs) diagnosed accord-
ing to standard criteria (Fukuda et al., 1994). Statistical analyses de-
termined the prevalence of functional illnesses in twins with and
without these types of chronic fatigue, and regression models were
used to control for sociodemographic characteristics and nonexclu-
sionary psychiatric morbidity (i.e., nonpsychotic and nonmelancholic
major depression, dysthymia, generalized anxiety and panic disorder,
somatization disorder, and post-traumatic stress disorder).

The groups were similar with regard to ethnicity (99 percent
white), mean years of education (range 14 to 15), proportion married
(range 59 to 63 percent), and number of children. Twins with chronic
fatigue syndrome were on average four years younger than the sub-
jects included in the other two groups. Female-female monozygotic
pairs predominated in the chronic fatigue syndrome group (91 per-
cent) and formed a slim majority (54 percent) of the remaining sub-
jects.

Fibromyalgia was present in 77 percent of the subjects with chronic
fatigue syndrome and in none of their nonfatigued twins. Similar dif-
ferences were observed in the group of subjects with presumptive
chronic fatigue syndrome (75 versus 4 percent) and idiopathic chronic
fatigue (72 versus 7 percent). Irritable bowel syndrome was present
in 59 percent of fatigued subjects, but in only 14 percent of their
nonfatigued twins. Overall, 76 percent of subjects with definite
chronic fatigue syndrome and 69 percent of those with presumptive
chronic fatigue syndrome had at least three other functional somatic
syndromes, a fact noted for only 9 percent of their nonfatigued twins.
The odd ratios for chronic fatigue and comorbid functional somatic
syndromes were very impressive and were dependent on the clinical
classification and presence of nonexclusionary psychiatric disorders.
For example, twins with presumptive chronic fatigue syndrome were
29 times more likely to have an associated functional illness than
their siblings.

A further attempt to evaluate the associations of functional somatic
syndromes was a systematic review of the comorbidity of irritable
bowel performed by investigators from the University of North Carolina
at Chapel Hill (Whitehead et al., 2002). The authors searched all sci-
entific papers published since 1966 to assess the comorbidity of irri-
table bowel with nongastrointestinal somatic disorders, other func-
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tional gastrointestinal disorders, and mental illnesses. The work
aimed to test the hypothesis that the extent of comorbidity challenges
the understanding of irritable bowel syndrome as a distinct entity. For
each comorbid condition, the investigators established the prevalence
in the general population, its frequency in patients with irritable
bowel syndrome, and the incidence of irritable bowel syndrome in
subjects with the comorbid condition.

The best-documented associations were found to exist between ir-
ritable bowel syndrome and fibromyalgia, chronic fatigue syndrome,
chronic pelvic pain, and temporomandibular disorder. For instance,
the published record indicated that a majority of patients with chronic
fatigue syndrome (median, 51 percent; range 35 to 92 percent) have
irritable bowel syndrome. The frequency of chronic fatigue syn-
drome among patients with irritable bowel syndrome was more than
30 times greater than the prevalence of chronic fatigue syndrome in
the community. The review established that an average of 48 percent
of patients with fibromyalgia have irritable bowel syndrome (range,
32 to 77 percent). Fibromyalgia was diagnosed in 32 percent of pa-
tients with irritable bowel syndrome (range, 28 to 65 percent). The
average is 16 times greater than the estimated prevalence of fibro-
myalgia in the general population. Other conditions commonly found
in patients with irritable bowel syndrome included chronic pelvic
pain (35 percent), premenstrual syndrome (18 percent), and temporo-
mandibular joint disorder (16 percent). Irritable bowel syndrome was
strongly associated with other functional gastrointestinal disorders
such as functional dyspepsia and noncardiac chest pain syndrome.
The authors also concluded that most patients with irritable bowel
(range, 54 to 94 percent) have at least one current psychiatric illness,
the most common being major depression, generalized anxiety disor-
der, panic disorder, and somatization disorder.

The authors’ interpretation of the data was based on the postulate
that the comorbid functional somatic syndromes are relatively inde-
pendent of each other and are not manifestations of a defined psychi-
atric disorder such as anxiety, somatization, or depression. The data
indicated a degree of overlap that was much greater than expected by
chance, suggesting a common mechanism or factor relevant for the
production of the clinical manifestations of these disorders. The na-
ture of the common mechanism(s) appeared to be psychological and
included selective attention to and vigilance for somatic sensations; a
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tendency to amplify bodily complaints; and an increased reactivity to
stress. The interaction between these mechanisms was thought to
center on increased pain perception; on stress leading to enhanced
physiological arousal and increased autonomic activity; and on the
somatization trait as a nonspecific amplifier of bodily sensations. The
review emphasized the quantitative aspect of psychiatric comor-
bidity, by pointing out that patients with more than one functional so-
matic disorder were more depressed and anxious than those with only
one type of functional illness. The authors felt that the comorbid as-
sociations between functional somatic syndromes were not due to di-
agnostic ambiguity (Barsky and Borus, 1999), medical subspeciali-
zation (Wessely et al., 1999), affective spectrum disorder (Hudson
and Pope, 1990), or neuroendocrine abnormalities (Tache et al.,
1999; Mayer, 2000).

In summary, a substantial overlap exists between chronic fatigue
syndrome, fibromyalgia, irritable bowel syndrome, and Gulf War ill-
ness, and between irritable bowel and premenstrual syndrome. The
evidence indicates that a common core of clinical dimensions ex-
plains the phenomenon. This core includes increased sensitivity to
pain, sleep disturbance, difficulty with concentration, and depressed
or labile mood. Patients with these syndromes also share a high de-
gree of somatic anxiety, expressed as hypervigilance, somatic ampli-
fication of bodily complaints, and increased reactivity to stress. In the
absence of a common physical cause, the common denominator of
these functional somatic illnesses may be found in their association
with psychiatric disorders, in neurobiological abnormalities, or in
personality traits leading to maladaptive coping and abnormal illness
behavior.






PART II:
PSYCHIATRIC MORBIDITY
IN FUNCTIONAL SOMATIC ILLNESS






Chapter 3

Depression and Somatization
in Chronic Fatigue Syndrome

Chronic fatigue syndrome is characterized by persistent tiredness,
a variety of other physical complaints, cognitive dysfunction, and
symptoms commonly associated with mood and anxiety disorders
(Garralda and Rangel, 2002). The presence of cognitive dysfunction
and the high prevalence of depression have complicated the study of
chronic fatigue syndrome and have contributed to the continuing de-
bate about the nature of the illness. However, recent analyses have
postulated a qualitative difference between the symptoms of depres-
sion experienced by patients with mood disorders and those with so-
matic illnesses (Valentine and Meyers, 2001). Moreover, there is no
evidence that the cognitive dysfunction reported by patients with
chronic fatigue syndrome correlates with the severity of depression
and anxiety (Michiels and Cluydts, 2001). In this chapter the best
available evidence linking chronic fatigue syndrome and psychiatric
morbidity is evaluated in an attempt to determine whether this func-
tional somatic illness is a clinical variant of traditional mood or
somatization disorders.

MOOD DISORDERS
AND CHRONIC FATIGUE SYNDROME

The first controlled investigation of the prevalence and character-
istics of mood disorders in chronic fatigue syndrome was carried out
at The National Hospital for Nervous Diseases in London, England
(Wessely and Powell, 1989). The study group comprised 47 adult pa-
tients referred by the neurological staff for a chief complaint of medi-
cally unexplained fatigue lasting six or more months. The control
group included 33 patients with neuromuscular disorders (17 with
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myasthenia gravis, eight with myopathies, three with Guillain-Barré
syndrome, and five with other disorders), and 26 inpatients with ma-
jor depression. Data regarding psychiatric diagnoses were collected
with a structured interview schedule (Spitzer and Endicott, 1978).
The presence of fatigue was not taken into account in establishing
psychiatric diagnoses for which fatigue is a diagnostic criterion.

Patients with chronic fatigue syndrome and neuromuscular disor-
ders were similar with respect to age and duration of illness. Patients
with major depression were older and had a longer duration of illness
than the other two groups. All patients described themselves as mark-
edly fatigued, but the severity of fatigue was rated much higher by the
chronic fatigue syndrome and major depression patients. Patients
from these two groups felt that their illness was primarily a mental
impairment (e.g., problems with concentration, clear thinking, and
memory). In contrast, the fatigue symptom of patients with neuro-
muscular disorders had mainly physical features (e.g., lacking en-
ergy, having less muscle strength, and feeling weak).

The prevalence of current psychiatric disorders was much greater
in the chronic fatigue syndrome group than among fatigued patients
with neuromuscular conditions (72 versus 36 percent, p < 0.001). A
past psychiatric history was identified in 43 percent of patients with
chronic fatigue syndrome, 64 percent of subjects from the major de-
pression group, and 30 percent of the neuromuscular patients. The
most common psychiatric diagnosis in the chronic fatigue syndrome
group was major depression (47 percent). The authors interpreted
their findings to suggest that the same pattern of mental or central fa-
tigue exists in both chronic fatigue syndrome and major depression.
However, given the fact that only about half of patients with chronic
fatigue syndrome met criteria for major depression, “depression is
not the sole explanation” for the syndrome (Wessely and Powell,
1989, p. 946).

The prevalence of mood disorders among patients with chronic fa-
tigue syndrome was also evaluated by researchers from the Univer-
sity of Connecticut School of Medicine (Lane et al., 1991). The in-
ception cohort comprised 200 patients with a chief complaint of
chronic fatigue. Sixty patients were found to meet all the require-
ments of the working case definition for chronic fatigue syndrome
(Holmes et al., 1988). Each patient was matched for gender and age
(within five years) to a control subject selected at random from the re-
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maining 140 chronic fatigue subjects. Organic disorders were ex-
cluded in the entire group by a comprehensive physical and labora-
tory evaluation. The main data collection instrument was the Diagnos-
tic Interview Schedule (Robins and Helzer, 1985), which was used to
discover past and present symptoms of major depression, dysthymia,
and bipolar disorder. The psychiatric diagnoses were made according
to the definitions included in the contemporary version of the Diag-
nostic and Statistical Manual of Mental Disorders (American Psy-
chiatric Association, 1987).

The mean age of patients in both groups was 37 years, and 70 per-
cent of the patients were female. The groups were similar with re-
spect to average duration of fatigue (4.6 versus 7 years), its self-rated
severity on a 10-point scale (7.8 versus 7.6), and the number of physi-
cians consulted for the condition (4.6 versus 3.1). Patients with
chronic fatigue syndrome indicated a greater degree of functional im-
pairment and were more likely to be currently employed.

Using the entire life as time frame, mood disorders were diagnosed
in 45 patients (75 percent) with chronic fatigue syndrome and 46 fa-
tigue control subjects (77 percent). Major depression with recurrent
episodes was the most common psychiatric disorder in this cohort,
being identified in 26 of the chronic fatigue syndrome patients (43
percent) and 32 members of the control group (53 percent). The prev-
alence of a single episode of major depression was 28 percent among
the chronic fatigue syndrome patients and 17 percent in the control
group. Dysthymia was less common, being diagnosed as the primary
mood disorder in one patient with chronic fatigue syndrome and three
control subjects. Finally, bipolar disorder with depressed mood was
identified once in each group.

Thirty chronic fatigue syndrome patients (50 percent) were in the
midst of a major nonpsychotic depressive episode at the time of ex-
amination. Seventeen of these cases had a history of recurrent epi-
sodes of depression. The remaining 13 patients were experiencing
the first depressive episode of their lives. The prevalence of current
major depression in the control group was 45 percent; 19 patients
were suffering a recurrent episode of major depression and 8 had the
symptoms of the first depressive illness of their lives.

A subset analysis focused on the subjects diagnosed with major
depression indicated that the prevalence of the individual depressive
symptoms among chronic fatigue syndrome patients was similar to
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that of the fatigue controls. The symptoms reported by the patients
with chronic fatigue syndrome and the corresponding frequencies in
the control group were anhedonia (100 versus 100 percent), poor
concentration (89 versus 87 percent), insomnia (82 versus 73 per-
cent), slow thinking (75 versus 65 percent), hypersomnia (73 versus
54 percent), worthlessness or guilt (64 versus 52 percent), psycho-
motor retardation (60 versus 48 percent), and suicidal ideation (55
versus 50 percent). Episodes of major depression led to suicide at-
tempts in 20 percent of patients with chronic fatigue syndrome and
7 percent of control subjects; the difference did not reach statistical
significance.

The major depressive disorder had preceded the onset of the fa-
tigue illness by at least one year in 51 percent of the patients with
chronic fatigue syndrome meeting diagnostic criteria for a mood dis-
order. This subset comprised a large majority (81 percent) of patients
given the diagnosis of major depression with recurrent episodes.
Among the fatigue control subjects, the major depressive disorder
predated the onset of their new illness in 50 percent of cases. Taken
together, the data indicated that a chief complaint of fatigue is associ-
ated with depressive symptomatology. The presence of the other
symptoms of chronic fatigue syndrome did not change the frequency
and quality of this association or the severity of depressive features.

The prevalence of mood disorders among chronic fatigue patients
was also evaluated in a controlled study performed by an interdisci-
plinary team from the University of Wales College of Medicine and
the University of Bristol, United Kingdom (Farmer et al., 1995). The
100 South Wales patients from the study group had been referred for
evaluation of chronic fatigue of at least six month’s duration. All sub-
jects had negative results on a standardized battery of laboratory tests
that included extensive immunologic, virologic, and bacteriologic as-
says. The participants met the requirements of the current diagnostic
standard (Fukuda et al., 1994). The control group consisted of 50
healthy age and gender-matched subjects who responded to a news-
paper advertisement.

The main data-collecting instrument was the Schedule for Clinical
Assessment of Neuropsychiatry (Wing et al., 1990), a highly struc-
tured psychiatric interview and computer algorithm developed by the
World Health Organization to generate diagnoses according to cur-
rent criteria (American Psychiatric Association, 1987). Data were
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collected from all participants at the start of the study. Seventy-five
patients with chronic fatigue syndrome were reinterviewed an aver-
age of 11 months later to determine the stability of the diagnostic
classification over time.

The chronic fatigue syndrome sufferers had an average age of 40
years and a mean duration of illness of five years. The fatigue illness
was described as developing rapidly after a viral infection in 69 per-
cent of cases. None of the chronic fatigue patients had any significant
physical or laboratory abnormalities. The subjects from the physi-
cally healthy control group had a mean age of 45 years.

Twenty-seven percent of patients with chronic fatigue syndrome
and 4 percent of the age- and gender-matched healthy control group
were diagnosed with a current depressive disorder. The prevalence of
depressive disorders in remission was similar in the two groups (4
versus 8 percent). Data generated by reinterviewing 75 chronic fa-
tigue syndrome patients one year after the initial evaluation indicated
a significant shift toward improvement of major depression.

A high lifetime prevalence of mood disorders was also identified in
a carefully controlled study performed by investigators from the Free
University of Brussels, Belgium (Fischler et al., 1997). The patient
sample consisted of 53 subjects consecutively evaluated in the fatigue
clinic of an academic hospital. A medical control group was assembled
by randomly selecting 50 patients from among individuals receiving
care in the ear, nose, and throat and dermatology clinics. The operating
assumption here was that these patients reflected the normative base-
line regarding psychopathology; their somatic symptoms, level of dis-
ability, and duration of illness were not factored into the selection pro-
cess. These subjects were 17 to 55 years of age and carried diagnoses
such as chronic sinusitis (N = 11), chronic rhinitis (N = 6), benign skin
tumors (N = 7), and benign pigmented lesions (N = 6).

The main data collection instrument was the Structured Clinical
Interview (Spitzer et al., 1990) a clinician-administered tool enabling
the formulation of psychiatric diagnoses according to standardized
criteria (American Psychiatric Association, 1987). The diagnostic in-
vestigation was carried out in all cases by one of the authors, a psy-
chiatrist who used his clinical judgment to limit minimization or out-
right denial of psychopathology. Validated psychometric scales were
used to determine the severity of depression and depressogenic thought
processes.
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The groups comprised a majority of women (74 percent among
chronic fatigue syndrome and 64 percent of medical control patients)
and had a mean age of 37 years. The mean duration of the fatigue ill-
ness was 6.5 years. The lower and middle socioeconomic classes
were more prevalent in the chronic fatigue syndrome group, but the
significance of the difference was confounded by the fact that more of
these patients were unemployed or were classified as permanently
disabled. One of the patients from the medical control group was di-
agnosed with chronic fatigue syndrome; two others had chronic fa-
tigue. Current major depression was diagnosed in 15 percent of the
patients with chronic fatigue syndrome and 10 percent of the medical
control group, while dysthymia was identified in 17 percent and 6
percent, respectively. At least one previous episode of major depres-
sion was recorded for 45 percent of chronic fatigue patients and 22
percent of the control subjects. Overall, the lifetime prevalence of a
clinically significant mood disorder reached 77 percent in the chronic
fatigue syndrome group, but only 38 percent among the outpatient
control subjects, a highly significant difference. The difference in the
rates of current mood disorders (30 versus 10 percent) was just short
of statistical significance.

The role of depression in the production of pain and other medi-
cally unexplained symptoms associated with chronic fatigue syn-
drome was evaluated in a carefully controlled study performed by an
interdisciplinary group from the University of Manchester in the
United Kingdom (Morriss et al., 1999). The initial cohort was se-
lected from among 227 consecutive patients presenting with a chief
complaint of chronic fatigue. The British criteria for the diagnosis of
chronic fatigue syndrome (Sharpe et al., 1991) identified the condi-
tion in 165 individuals. Of these 165 patients, 119 agreed to partici-
pate in the study. Structured psychiatric interviews diagnosed current
mood disorders in 42 of the participants (25 percent); 29 had dys-
thymia or mood disorder not otherwise specified and 13 had major
depression. Six patients from this group also had an anxiety disorder.
Among the 77 chronic fatigue syndrome patients without a mood dis-
order, 68 had no psychiatric illness, seven had an anxiety disorder,
and two were diagnosed with somatization disorder. The control
group included 26 patients with depressive disorders. Twenty-four of
these patients had major depression, and two were diagnosed with
dysthymia. The three groups, i.e., chronic fatigue syndrome without
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comorbid depression (N = 77), chronic fatigue syndrome with de-
pression (N = 42), and depression without chronic fatigue (N = 26),
were statistically similar with regard to gender, age, employment,
and marital status. The depressed chronic fatigue syndrome group
had a significantly lower severity of depressive symptoms than the
depressed patients without chronic fatigue.

All of the participants underwent a semistructured clinical inter-
view designed to establish the number of lifetime medically unex-
plained symptoms, and the number of symptoms for which medical
care was sought and treatment prescribed. Self-rating questionnaires
measured the severity of current pain, fatigue, depression, and anxi-
ety, and perceived disability and general health.

The most important findings of the study were those elucidating
the prevalence of widespread bodily pain and unexplained physical
symptoms. Both groups of patients with chronic fatigue syndrome re-
ported a high frequency of widespread body pain (65 and 64 versus
15 percent) and felt more impaired by pain in activities of daily liv-
ing. The presence of depression did not seem to correlate with the
number of medically unexplained symptoms; depressed and non-
depressed chronic fatigue patients had an average of seven such
symptoms during their lifetime, while the patients with depressive
disorder had experienced an average of one unexplainable symptom.
The data were interpreted to suggest that the presence of depression
is unlikely to explain the totality of clinical features of chronic fatigue
syndrome.

Investigators from the Center for Community Research, DePaul
University in Chicago, Illinois, completed a study comparing the
physical symptoms of 32 subjects with chronic fatigue syndrome, 16
individuals with chronic fatigue who were diagnosed with melan-
cholic depression, and 47 control subjects without a history of persis-
tent tiredness (Jason et al., 2002). Data were collected with a detailed
questionnaire that assessed the presence of physical and neuropsy-
chiatric symptoms, including the features of chronic fatigue syn-
drome (Fukuda et al., 1994).

The examination of the data showed that most of the symptoms de-
fining chronic fatigue syndrome were relatively common in patients
with melancholic depression. The finding applied not only to the
overlapping features of chronic fatigue syndrome and depression,
such as unrefreshing sleep (91 percent in chronic fatigue syndrome
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versus 84 percent in melancholic depression) and difficulty with
memory and concentration (87 versus 63 percent), but also with re-
gard to postexertional malaise (69 versus 47 percent), new onset
headache (75 versus 68 percent), muscle pain (84 versus 53 percent),
and sore throat (62 versus 42 percent). The spread was somewhat
larger with regard to joint pain (56 versus 26 percent) and painful
lymph nodes (41 versus 21 percent). None of these differences were
statistically significant. The only significant differences between the
patient groups were recorded for shortness of breath (which was re-
ported by 66 percent of the chronic fatigue syndrome patients, 26 per-
cent of melancholic depression patients, and 23 percent of non-
fatigued subjects) and decreased sexual interest (50 versus 16 versus
7 percent). Both patient groups had high frequencies of depressed
mood (56 percent in the chronic fatigue syndrome group, 74 percent
in the melancholic depression group, and 14 percent in nonfatigued
subjects), irritability (50 versus 42 versus 11 percent), and general
muscle weakness (75 versus 47 versus 18 percent). Other symptoms
common in both patient groups were bloating (40 percent in the
chronic fatigue syndrome group and 26 percent in the melancholic
depression group), impairment of sexual functioning (50 versus 37
percent), nocturia (44 versus 32 percent), orthostatic dizziness (47
versus 21 percent), chest pains (41 versus 10 percent), morning stiff-
ness (56 versus 37 percent), and puffy face (41 versus 21 percent).
Twenty-two percent of chronic fatigue syndrome patients and 16 per-
cent of patients with melancholic depression reported recurrent fever
or chills. The value of the study is the identification of a similar symp-
tom core in chronic fatigue syndrome and melancholic depression.
This core included postexertional malaise, cognitive difficulties, and
unrefreshing sleep and distinguished both groups of patients from
nonfatigued control individuals. Nonetheless, the overlap appears to
expand the meaning of the chief complaint, rather than to suggest an
etiologic relationship between the two conditions.

SOMATIZATION DISORDER
AND CHRONIC FATIGUE SYNDROME

Wessely and Powell (1989) performed the first systematic evalua-
tion of somatization disorder in chronic fatigue syndrome in a study
that compared patients having idiopathic fatigue with subjects having
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neuromuscular disorders and major depression. Fifteen percent of
chronic fatigue syndrome patients had somatization disorder. As a
group, the patients with chronic fatigue syndrome endorsed an aver-
age of 15 different somatic symptoms. The average number of so-
matic symptoms reported by patients with neuromuscular disorders
(eight per patient) and major depression (12 per patient) was signifi-
cantly lower (p < 0.002). The authors pointed out that the prevalence
of symptoms considered specific for chronic fatigue syndrome, such
as postexercise myalgia, was similar in chronic fatigue syndrome and
major depression groups (83 versus 67 percent). Most patients with
chronic fatigue syndrome attributed their symptoms to a physical
cause.

The results of this study overlap substantially with the findings re-
ported by a group of investigators from the University of Connecticut
School of Medicine (Lane et al., 1991). The authors identified som-
atization disorder in 28 percent of 60 patients with chronic fatigue
syndrome, but in only 5 percent of a gender- and age-matched control
group with a chief complaint of tiredness and without symptomatic
evidence of chronic fatigue syndrome. The exclusion of symptoms
defining chronic fatigue syndrome reduced the frequency of somati-
zation disorder to 12 percent in the study group and 2 percent in the
fatigue control group, but the difference remained statistically signif-
icant. A number of unexplainable symptoms were much more com-
mon among the chronic fatigue patients: heavy menstrual bleeding
(71 versus 11 percent), abdominal pain (47 versus 21 percent), diar-
rhea (45 versus 27 percent), irregular menstrual periods (36 versus 14
percent), and back pain (27 versus 12 percent). Close to 90 percent of
patients with chronic fatigue syndrome diagnosed with somatization
disorder experienced medically unexplained symptoms before the
onset of their fatigue illness.

A study devoted exclusively to the examination of the rate of
somatization disorder in chronic fatigue syndrome was conducted by
researchers from the New Jersey Medical School and Kessler Insti-
tute for Rehabilitation, West Orange, New Jersey (Johnson et al.,
1996). The authors studied 42 patients with chronic fatigue syndrome
and compared them with 18 patients with “mild” multiple sclerosis,
21 patients with either major depression or dysthymia, and 33 healthy
individuals. Subjects with a history of schizophrenia, substance
abuse, eating disorders, and bipolar mood disorder were screened
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out. The patients with chronic fatigue syndrome were diagnosed ac-
cording to standard criteria (Holmes et al., 1988) and had an illness
duration of less than four years. The subjects were included only if
their symptoms produced significant problems in their lives during
the month preceding the evaluation. Control patients with multiple
sclerosis had no other organic diagnoses, were mostly asymptomatic,
and showed no major neurological deficits. Chronic fatigue syn-
drome and multiple sclerosis patients with mood or anxiety disorders
during the five years prior to the onset of the illness were not allowed
into the study.

The principal measures of the study were the computerized ver-
sion of the Diagnostic Interview Schedule (Robins et al., 1991) and
the pencil-and-paper version of its somatization disorder section, ad-
ministered by a psychologist or a neuropsychology technician trained
in their use. The answers were scored according to four different cri-
teria sets. The first set had a psychogenic conceptualization, that is,
the symptoms were coded as psychiatric when the explanation given
them by a health professional was anxiety, depression, stress, “nerves,”
or mental illness. The same coding was used for chronic fatigue syn-
drome, Epstein-Barr virus infection or candidiasis, fibromyalgia or
fibrositis, premenstrual syndrome, migraines, irritable bowel syn-
drome, vague food allergies, mitral valve prolapse, and hypogly-
cemia. The psychiatric coding was also used to classify symptoms for
which no explanation had been provided, as well as those for which
the subject had not contacted a health professional, but were treated
with medications or impaired activities of daily living. The second set
classified the symptoms of chronic fatigue syndrome, i.e., headaches,
arthralgias, myalgias, and muscle weakness, as a reflection of physi-
cal rather than psychiatric disorder. In the third set, the physical con-
ceptualization was extended to include all symptoms that had oc-
curred since the onset of chronic fatigue syndrome or were considered
by the patient to be related to the fatigue illness. Finally, the fourth set
considered the diagnosis of somatization disorder only among pa-
tients whose chronic fatigue syndrome had its onset before age 30; as
in the previous two sets, the symptoms of chronic fatigue syndrome
were coded as physical.

The chronic fatigue syndrome group included 37 women and five
men, with a mean age of 34 years and a mean of 15 years of educa-
tion. Gender distribution, age, and level of education were similar to
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those recorded for the control groups of patients with depressive dis-
orders and multiple sclerosis and for the healthy sedentary subjects.

The prevalence of somatization disorder in the study group was 12
percent when the symptoms of chronic fatigue syndrome were coded
as physical and 54 percent when they were coded as psychiatric. In
the control groups, the corresponding frequencies were 8 percent and
46 percent among patients with depressive disorders, 0 percent and
15 percent in the multiple sclerosis sample, and O percent and 3 per-
cent among the healthy sedentary subjects. The psychogenic concep-
tualization differentiated chronic fatigue syndrome from all of the
control groups. The physical conceptualization confirmed the higher
prevalence of somatization disorder among chronic fatigue syndrome
patients as compared with healthy subjects, but not for those diag-
nosed with a depressive disorder or multiple sclerosis. Somatization
disorder could not be diagnosed in any of the groups included in the
study when all of the symptoms thought by the patients to be related
to their fatigue illness were given a physical explanation. The re-
quirement that chronic fatigue syndrome start before the age of 30
coupled with the physical conceptualization of its symptoms identi-
fied only one patient (2 percent) with somatization disorder.

A number of symptoms of somatization disorder were clearly
more frequent among patients with chronic fatigue syndrome. Unex-
plained shortness of breath was reported by 55 percent of these pa-
tients, as compared to 19 percent of patients with depressive disor-
ders, 5 percent of those with multiple sclerosis, and none of the
healthy subjects. The sensation of “lump in the throat” had been ex-
perienced by 38 percent of patients with chronic fatigue syndrome,
28 percent of the depressed control group, 16 percent of patients with
multiple sclerosis, and 3 percent of the healthy control group. Simi-
larly, blurred vision was among the unexplained symptoms of 36 per-
cent of chronic fatigue patients, but none of the multiple sclerosis or
healthy control groups. Overall, the pattern of individual symptom
reporting was similar for the chronic fatigue syndrome and depres-
sive disorders groups. The presence of a comorbid association be-
tween chronic fatigue syndrome and other psychiatric disorders was
not associated with a higher number of somatization disorder symp-
toms.

The largest study assessing the association between psychological
and somatic symptoms in subjects with chronic fatigue was con-
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ducted by researchers from the medical faculties of the King’s Col-
lege, Charing Cross and Westminster, and Royal Free Hospital in
London (Wessely et al., 1996). The study group consisted of 185
subjects with fatigue persistent for at least six months. Thirty-six sub-
jects fulfilled standard criteria for the diagnosis of chronic fatigue
syndrome, while the others (N = 149) were classified as having idio-
pathic chronic fatigue (Fukuda et al., 1994). The control group was
composed of 193 age- and gender-matched subjects without com-
plaints of tiredness. All participants were recruited from among
2,376 individuals evaluated for acute viral (N = 1,199) or nonviral
(N = 1,177) illnesses by general practitioners located in the southern
part of England. The subjects from the viral and nonviral cohorts
were paired for age and time of evaluation. Psychiatric diagnoses
were established with the Revised Clinical Interview Schedule, a
structured instrument with confirmed validity in primary care set-
tings (Lewis et al., 1992). The instrument was modified to exclude fa-
tigue from the list of symptoms required for any psychiatric diagno-
sis. Current depressive and anxiety disorders were also assessed with
the Hospital Anxiety and Depression Scale (Zigmond and Snaith,
1983). Symptoms of psychological distress were detected with the
General Health Questionnaire (Goldberg and Williams, 1988). So-
matic symptomatology was recorded on a 32-item checklist. Clinical
interviews and reviews of medical records were used to collect data
regarding past psychiatric disorders and use of psychotropic medica-
tions.

Current psychiatric disorders were identified with the Revised
Clinical Interview Schedule in 111 patients (60 percent) with chronic
fatigue. The prevalence was somewhat higher among the chronic fa-
tigue syndrome patients (75 percent) than in the idiopathic chronic
fatigue group (57 percent). In contrast, only 19 percent of the subjects
without complaints of tiredness had a current psychiatric disorder
(p <0.001). The Hospital Anxiety and Depression Scale identified a
probable depressive disorder in 81 percent of patients and a probable
anxiety disorder in 67 percent of patients with chronic fatigue syn-
drome. The exclusion of fatigue as a contributing symptom reduced
the proportion of depressive disorders to 44 percent of the chronic fa-
tigue syndrome group. More than two-thirds of chronic fatigue syn-
drome patients (68 percent) had been previously diagnosed with a
psychiatric disorder, and 43 percent of them had received prescrip-
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tions for psychotropic drugs prior to entering the study. The corre-
sponding frequencies among the control subjects were 32 percent for
past psychiatric illnesses and 14 percent for previous psychotropic
treatment (p < 0.01). As expected, these variables were also strong
predictors for the presence of current psychiatric morbidity. The pre-
vious use of psychotropic medications showed a significant correla-
tion with the severity of psychological distress.

Somatic symptoms were significantly more prevalent among pa-
tients with chronic fatigue syndrome. The observation retained its va-
lidity for symptoms not part of the syndrome’s definition. For in-
stance, compared with subjects without fatigue, patients with chronic
fatigue syndrome were more likely to endorse nausea (69 versus 21
percent), stomach pain (50 versus 25 percent), palpitations (44 versus
15 percent), frequency of urination (44 versus 12 percent), eye pain
(42 versus 13 percent), shortness of breath (33 versus 4 percent), and
tremor (25 versus 12 versus 6 percent [chronic fatigue syndrome, id-
iopathic fatigue, and control group, respectively]). Of the eight symp-
toms used as diagnostic criteria, the study found that only post-
exertion malaise (63 versus 23 percent), muscle weakness (94 versus
63 percent), and myalgia (89 versus 50 percent) produced significant
differences between chronic fatigue syndrome and idiopathic chronic
fatigue. The number of somatic symptoms correlated with the de-
pression and anxiety scores as well as with the burden of psycho-
pathology uncovered by the structured psychiatric interview (p <
0.001).

A high rate of somatization disorder was identified by researchers
from Brussels, Belgium (Fischler et al., 1997). In a controlled study
already described in this chapter, the authors diagnosed somatization
disorder in 11 of 53 patients with chronic fatigue syndrome (21 per-
cent), but in none of 50 subjects from a medical control group (p =
0.002). All of these patients were female. The subgroups with and
without somatization disorder were statistically similar in age, but
differed substantially with respect to the mean duration of illness,
which was 8.3 years longer for patients with somatization disorder
(13.3 versus 5 years; p < 0.001). The number of comorbid lifetime
psychiatric disorders was significantly higher among patients with
somatization disorder (3.6 versus 1.9 disorders).
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PSYCHOPATHOLOGY AND CHRONIC FATIGUE:
ENVIRONMENTAL OR GENETIC COVARIATION?

The genetic and environmental determinants of the association be-
tween prolonged fatigue and affective distress were first studied by
investigators from the University of South Wales, Sydney, and Queens-
land Institute of Medical Research, Brisbane, Australia (Hickie et al.,
1999). The authors’ hypothesis postulated that chronic fatigue is
strongly heritable and has unique genetic determinants. The hypothe-
sis was tested in a cohort of 2,281 pairs of twins enrolled with a na-
tional registry. The data-collecting instrument assessed the presence
and severity of fatigue, psychological distress, anxiety, and depres-
sion. Zygosity was determined with standard questions about physi-
cal similarity. Data were divided into genetic influences, common
environmental influences, and unique environmental determinants.
Data analysis was carried out using structural equation modeling.

A total of 1,004 twin pairs (533 monozygotic and 471 dizygotic)
returned usable data. The survey identified prolonged fatigue in 9
percent, psychological distress in 13 percent, anxiety in 14 percent,
and depression in 7 percent of the sample. The monozygotic correla-
tions were significantly higher than dizygotic ones for fatigue, anxi-
ety, and psychological distress, indicating a genetic determination of
the observed familial aggregation. In contrast, the monozygotic and
dizygotic correlations for depression were essentially the same, sug-
gestive of a role for the shared common environment. The correlation
between fatigue and psychological distress (0.38) was substantially
weaker than the correlation between psychological distress and anxi-
ety (0.67) and depression (0.79). The final model identified a unique
genetic contribution responsible for 44 percent of the variance in fa-
tigue, which was not shared with the markers of psychological dis-
tress. The contribution of environmental factors to fatigue variance
was minimal (less than 6 percent). Gender did not influence the mag-
nitude of the genetic contribution. The authors felt that “prolonged
fatigue states are etiologically distinct from the other common pre-
sentations of psychological distress” and that “a specific, independ-
ent genetic factor contributes to fatigue” (Hickie et al., 1991, p. 266).
In later work, the same group of investigators expanded the scope of
their inquiry from prolonged fatigue to somatic distress, and found it
to be explained in a large measure (33 percent of variance) by a spe-
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cific genetic influence that was unrelated to depression or anxiety
(Gillespie et al., 2000).

The second contribution to the understanding of psychopathology
in patients with unexplained chronic fatigue was made in a unique co-
twin study carried out at the University of Washington, Seattle (Roy-
Byrne et al., 2002). The aim of the work was to determine whether the
psychological distress experienced by 100 fatigue-discordant white
female twin pairs was due to genetic covariation or environmental
factors. The majority of these pairs (69 percent) were monozygotic.
The affected twin had moderately severe fatigue for an average of six
years. Data were collected with structured instruments assessing psy-
chiatric morbidity, general psychological distress, and self-reported
health conditions. The findings were analyzed according to zygosity
and clinical type of fatigue (i.e., chronic fatigue, chronic fatigue not
explained by medical exclusions, and chronic fatigue not explained
by medical and psychiatric exclusions).

Chronically fatigued monozygotic twins were more depressed and
socially dysfunctional than their sisters (p < 0.001). Monozygotic
and dizygotic twins with chronic fatigue indicated substantially more
anxiety and somatic preoccupation than their nonfatigued twins (p <
0.01). Monozygotic and dizygotic twins appeared to be similar in a
direct comparison of the four principal components of psychological
distress (anxiety, depression, insomnia, and social dysfunction). The
severity of psychological distress did not correlate with the clinical
type of fatigue. The authors interpreted their findings to show that
“prolonged fatigue is the critical symptom in the association between
chronic fatigue-related disorders and psychological distress” (Hickie
etal., 1991, p. 32).

In conclusion, a past history of major depression and a large num-
ber of medically unexplained bodily complaints have been identified
in a substantial proportion of patients with chronic fatigue syndrome.
Current mood disorders were present in less than half of the patients
with this functional disorder, and the severity of depressive symp-
tomatology was clearly milder than that observed in control popula-
tions of patients with major depression. On the other hand, the sever-
ity of depression and anxiety showed a robust association with the
number of medically unexplained symptoms, somatic preoccupation,
and frequency of somatization disorder. Taken together, the evidence
reviewed in this chapter pleads against interpretations of chronic fa-
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tigue syndrome as a form of affective disorder. The magnitude of
somatization phenomena identified throughout the life of many pa-
tients with chronic fatigue syndrome is the most consistent research
finding of the past two decades.



Chapter 4

Somatization and Depression
in Fibromyalgia

Fibromyalgia is a chronic illness characterized by musculoskeletal
pain, fatigue, sleep disturbance, and psychological distress with a
prevalence of 2 percent in the general population and 20 percent
among rheumatology outpatients (Cathebras et al., 1998). Recent in-
terpretations of the pathogenic mechanisms of fibromyalgia have em-
phasized a primary disturbance thought to originate in the central
nervous system (Neeck, 2002). Depressive, anxiety, and somatoform
disorders are commonly diagnosed in both male and female fibro-
myalgia patients (Yunus, 2001) and are associated with the onset and
maintenance of the syndrome (McBeth and Silman, 2001). In this
chapter we explore the best work on the clinical dimensions of the re-
lationship between fibromyalgia and psychiatric morbidity. The aim
of this analysis is to identify a direct link between the presence and
severity of fibromyalgia and the burden of psychopathology.

The pioneering body of research that has attempted to determine
the psychiatric disorders associated with fibromyalgia consists of
five studies that used structured interviews and control groups of pa-
tients with rheumatoid arthritis (Hudson et al., 1985; Kirmayer et al.,
1988; Ahles et al., 1991; Krag et al., 1994; Walker et al., 1997).

In the first of these studies, investigators from Harvard Medical
School and Boston University (Hudson et al., 1985) recruited 31 con-
secutive fibromyalgia patients referred for rheumatological evalua-
tion. The diagnosis was established according to the Yunus criteria
(Yunus et al., 1981), which require the continuous presence of diffuse
musculoskeletal pain for at least three months; at least six tender
points; and absence of trauma or arthritis. Three control groups were
also assembled. The first included 14 subjects with rheumatoid ar-
thritis referred to the same rheumatologist. Their diagnosis was es-
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tablished according to criteria endorsed by the American Rheumato-
logical Association (Ropes et al., 1958). The second control group
comprised 41 individuals who were first-degree relatives of 17 pa-
tients with schizophrenia. This group was assumed to reflect the
prevalence of affective disorders in the general population. The third
control group included 24 female outpatients diagnosed with major
depression. The main data collecting instrument was the Diagnostic
Interview Schedule of the National Institute for Mental Health (Robins
etal., 1980), an extensively validated method for establishing current
and past psychiatric diagnoses as defined by the American Psychiat-
ric Association (1980). A second researcher interviewed the groups
of patients with fibromyalgia, rheumatoid arthritis, and major depres-
sion in order to detect the psychiatric morbidity of their first-degree
relatives. Experienced psychiatrists who were not aware of the sub-
jects’ rheumatological diagnosis administered the interviews. The
blind condition of the study could not be maintained for three control
subjects with rheumatoid arthritis on account of their prominent joint
deformities.

Demographic and clinical data were provided only for the groups
with fibromyalgia and rheumatoid arthritis. The fibromyalgia group
had 27 women and four men, a mean age of 45 years, and a mean du-
ration of illness of 5.3 years. The patients with rheumatoid arthritis
(10 women and four men) had a mean age of 49 years and had been
diagnosed an average of 8.5 years prior to entry into this study.

Current major depression was identified in eight of the 31 fibro-
myalgia patients (26 percent). In contrast, none of the 14 patients
with rheumatoid arthritis was in the midst of a major depressive epi-
sode. The lifetime prevalence of major affective disorders was 71
percent in the fibromyalgia group, but only 13 percent among pa-
tients with rheumatoid arthritis. The differences in these proportions
were statistically significant. The lifetime prevalence of mood disor-
ders among the 41 healthy control participants was 12 percent. The
onset of major depression preceded the first symptoms of fibro-
myalgia in 64 percent of cases.

The prevalence of lifetime anxiety disorders was 26 percent in the
fibromyalgia group. The disorders identified were panic disorder and/or
agoraphobia (23 percent) and obsessive-compulsive disorder (5 per-
cent). There were no cases of anxiety disorder among the rheumatoid
arthritis patients. Other psychiatric disorders identified only among
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patients with fibromyalgia were somatization disorder (6 percent),
bulimia nervosa (3 percent), and antisocial personality disorder (1
percent).

The assessment of major mood disorders among first-degree rela-
tives found that 54 percent of patients with major depression, 47 per-
cent of patients with fibromyalgia, and 14 percent of patients with
rheumatoid arthritis had a family history of major affective disorder.
These data translated into a 22 percent prevalence of depression
among the family members of patients with fibromyalgia, which was
similar to the rate of 15 percent predicted for the relatives of the con-
trol group of subjects with major depression. In contrast, only 3 per-
cent of the first-degree relatives of rheumatoid arthritis patients were
expected to have major depression. The authors felt that their method
was unlikely to exaggerate the prevalence of affective disorders in the
families of patients with fibromyalgia, but acknowledged the fact that
the absence of contact with family members limited the accuracy of
this portion of their data.

The second scientific investigation comparing the psychiatric mor-
bidity of patients with fibromyalgia with those afflicted by rheuma-
toid arthritis took place at the Sir Mortimer B. Davis—Jewish General
Hospital and McGill University, Montreal, Canada (Kirmayer et al.,
1988). The authors recruited 20 patients with fibromyalgia and 23 pa-
tients with rheumatoid arthritis from the practice of one local rheu-
matologist. Care was taken to exclude fibromyalgia patients involved
in litigation or receiving monetary support for their disability. The di-
agnostic criteria for the two conditions were identical to those used
by Hudson et al. (1985). Likewise, psychiatric diagnoses (restricted
to major depression and somatization disorder) were made by using
the same version of the Diagnostic Interview Schedule. An experi-
enced psychiatrist reviewed the interview findings to adjudicate the
physical or psychogenic attribution of the somatic symptoms. One
year after the initial interview, the subjects were contacted by tele-
phone, and follow-up data regarding the presence of depressed mood
were obtained by a research assistant.

The fibromyalgia and rheumatoid arthritis groups had a female
preponderance (95 versus 74 percent) and were similar in age (57
versus 59 years) and level of education (11 versus 12 years in school).
Thirty percent of fibromyalgia patients and 43 percent of patients
with rheumatoid arthritis were not working at the time of the study.
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The lifetime prevalence of major depression was 20 percent in the
fibromyalgia group and 9 percent in the rheumatoid arthritis group;
the difference did not reach statistical significance. The interview
identified dysthymia in three patients (13 percent) with rheumatoid
arthritis but in none of those with fibromyalgia. Only one patient in
the entire sample fulfilled the authors’ definition of somatization dis-
order. At follow-up, 50 percent of fibromyalgia patients and 22 percent
of the rheumatoid arthritis group reported having had a two-week pe-
riod of depressed mood during the previous year, a statistically insig-
nificant difference. The groups were also similar with regard to the
prevalence of the vegetative symptoms of depression, i.e., change in
appetite or weight, insomnia or hypersomnia, psychomotor agitation
or retardation, anhedonia, and fatigue.

The arbitration of the contradictory results of the Boston and Mon-
treal studies was attempted by investigators from the University of I1-
linois College of Medicine at Peoria (Ahles et al., 1991), who re-
cruited 35 patients with fibromyalgia, 33 patients with rheumatoid
arthritis, and 31 healthy control subjects without pain symptoms. The
patients in the first two groups were diagnosed according to the same
criteria as those used by Hudson et al. (1985) and Kirmayer et al.
(1988). The healthy control subjects were selected from among the
friends and neighbors of the patients with fibromyalgia in an effort to
obtain socioeconomic comparability.

The principal instrument of the study was the Psychiatric Diagnos-
tic Interview (Othmer et al., 1983), a criterion-referenced, highly
structured method for establishing psychiatric diagnoses as defined
by the American Psychiatric Association (1980). In the authors’ opin-
ion, the instrument was expected to perform better than the Diagnos-
tic Interview Schedule (Robins et al., 1980) with regard to the ability
to distinguish psychiatric and medical populations. However, the evi-
dence supporting this assumption (Powell et al., 1985; Weller et al.,
1985) had been provided only by the authors of the instrument and to
our knowledge has not been independently confirmed.

The interviews were conducted in conditions designed to mini-
mize the possibility that the physical appearance could unblind the
investigators to the presence of rheumatoid arthritis. The patients
were instructed to avoid making any mention of their diagnosis, and
care was taken to conceal gait abnormalities and hand deformities.
All interactions were audiotaped and the data scored independently
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by the interviewer and a second investigator. The two raters disagreed
in the cases of three patients with fibromyalgia, three with rheuma-
toid arthritis, and one pain-free control subject. In these situations,
both raters audited the tape and reached a consensus regarding the fi-
nal diagnosis. To evaluate the presence and severity of pain, all par-
ticipants were given a schematic drawing of the body and asked to
rate the intensity of aches and pains in 25 areas.

In the fibromyalgia group, there were five men and 30 women with
amean age of 43 years and mean duration of illness of 9.5 years. The
rheumatoid arthritis group consisted of one man and 30 women, with
a mean age of 47 years. These patients had been ill for an average of
six years. In the pain-free control group there were fewer than 30
women, with a mean age of 45 years. The two clinical groups were
similar with regard to pain frequency and severity.

The frequency of major depression at any point during lifetime
was 43 percent in the fibromyalgia group, 39 percent among patients
with rheumatoid arthritis, and 26 percent in the group of pain-free
subjects. The combined frequency of panic disorder and obsessive-
compulsive disorders reached 20 percent in the fibromyalgia group, 9
percent in patients with rheumatoid arthritis, and 3 percent in the
pain-free control group. Somatization disorder was identified in 14
percent of patients with fibromyalgia and 6 percent of those with
rheumatoid arthritis. None of the intergroup differences reached sta-
tistical significance. There were no gender differences in the distribu-
tion of psychiatric diagnoses.

Subsequent work performed in Denmark suggested that the bur-
den of psychopathology is greater in fibromyalgia than in equally
painful rheumatological conditions (Krag et al., 1994). Working at
Frederiksberg Hospital in Copenhagen, the investigators reviewed
the files of patients evaluated in the rheumatology clinic and identi-
fied 60 patients with fibromyalgia, 40 with rheumatoid arthritis, and
24 with lumbar disk herniation. The intention was to enroll patients
experiencing pain on a daily basis. A letter to determine eligibility
and willingness to participate was sent to each patient, and 49 pa-
tients with fibromyalgia, 25 with rheumatoid arthritis, and eight with
lumbar disk herniation were included in the study cohort. The data
collected included the clinical features of illness; the severity of pain
experienced in the past week and in the past 24 hours; and functional
capacity as measured by walking distance. The psychometric mea-
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surements relied on four structured interviews with some overlapping
features: a melancholia scale with 11 items evaluating motor, verbal,
and intellectual activity, suicidal ideation, lowered mood, self-
reproach and guilt, reduced interest in work and leisure activities, fa-
tigue, and sleep disturbance (Bech and Rafaelsen, 1980); a ten-item
atypical depression scale assessing symptoms such as suicidal
ideation, tension, impatience, emotional dependence, increased ap-
petite, hypersomnia, and intellectual retardation (Larsen et al., 1991);
a scale designed to discriminate between endogenous and reactive
depression and between somatic illness and depression (Carney et al.,
1965); and a scale measuring symptoms of anxiety (Hamilton, 1959).
The data were appropriately analyzed both with and without the ex-
clusion of the items that are common in somatic and psychological
disorders, i.e., sleep disturbance, fatigue, and pain.

The fibromyalgia and control groups were similar in age (53 ver-
sus 56 years), proportion of females (92 versus 85 percent), duration
of illness (ten versus nine years), and proportion of patients who had
received inpatient (16 versus 6 percent) or outpatient (29 versus 15
percent) psychiatric care. The severity of current pain was only mar-
ginally higher among fibromyalgia patients, and the groups were
similar with respect to consumption of nonnarcotic and opiate an-
algesics.

Patients with fibromyalgia had a higher burden of affective psy-
chopathology, as demonstrated by significantly higher scores on the
scales measuring melancholia, atypical depression, and anxiety. The
exclusion of the items identifying the severity of sleep disturbance,
fatigue, and pain did not change the magnitude of the observed differ-
ences. In both groups, the severity of current pain correlated with the
severity of changes recorded on the melancholia and anxiety scales.
However, for the same pain level, patients with fibromyalgia were
significantly more depressed and anxious than the subjects from the
control group.

Investigators from the University of Washington Medical School
in Seattle provided support for the higher prevalence of psychiatric
disorders in fibromyalgia patients as compared with rheumatoid ar-
thritis patients (Walker et al., 1997). The project was designed as an
attempt to correct the methodological shortcomings of previous stud-
ies (Hudson et al., 1985; Kirmayer et al., 1988; Ahles et al., 1991) by
selecting homogenous samples and using a broad array of instru-
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ments to assess the presence and impact of psychopathology. The
subjects were recruited from among patients referred for evaluation
to rheumatology clinics in a continuous, sequential manner that iden-
tified 41 individuals with rheumatoid arthritis and 49 with fibro-
myalgia. Thirty-six fibromyalgia patients and 33 rheumatoid arthritis
patients agreed to participate and were administered the Diagnostic
Interview Schedule (Robins et al., 1980) and a battery of self-rated
questionnaires assessing functional disability, appraisal of illness,
pain, and sleep disturbance as well as data regarding past and current
illnesses and treatments. The interviewers were not blinded to the
principal diagnosis.

Patients with fibromyalgia were significantly younger than those
with rheumatoid arthritis (47 versus 54 years) and more likely to be
single (70 versus 44 percent). The groups were similar with respect to
education and comorbid physical disorders. At least one lifetime psy-
chiatric disorder was identified in 90 percent of patients with fibro-
myalgia and 49 percent of those with rheumatoid arthritis. The most
striking intergroup differences were observed for the prevalence of
somatization disorder (70 percent in the fibromyalgia group versus 3
percent in the rheumatoid arthritis group, for an odds ratio of 73),
dysthymia (53 versus 6 percent, odds ratio 17), lifetime depression
(86 versus 31 percent, odds ratio 14), and current panic disorder (25
versus 3 percent, odds ratio 11). Other common diagnoses were life-
time panic (47 versus 12 percent) and agoraphobia (42 versus 12 per-
cent). All of these differences were statistically significant. The prev-
alence of current depression was 14 percent in the fibromyalgia
group and 6 percent among rheumatoid arthritis patients (odds ratio
2.5), a difference that did not reach statistical significance.

Overall, the fibromyalgia group had significantly more psychiatric
diagnoses per patient than the rheumatoid arthritis group (3.6 versus
0.8, p <0.001) and more medically unexplained physical symptoms
(15 versus 5, p < 0.001). Fibromyalgia patients had higher levels of
pain and more sleep disturbances. They also had more impairment in
coping than patients with rheumatoid arthritis. Self-ratings of func-
tional impairment indicated that patients with fibromyalgia felt sub-
stantially more affected in their occupational, social, and emotional
activities. The scores for physical disability were similar in the two
groups. A logistic regression analysis of all the variables for which
intergroup differences were observed indicated that the best predictor
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of group membership was the number of medically unexplained
symptoms (p < 0.0001). The authors noted that the lifetime preva-
lence of psychiatric disorders in the rheumatoid arthritis group was
similar to that found in the general population (Kessler et al., 1994).
In contrast, fibromyalgia patients had a significantly higher burden of
psychopathology and “taken together, these findings suggest that the
psychological distress and psychiatric disorders found in this patient
group are unlikely to be secondary to the rheumatological symp-
toms” (Walker et al., 1997, p. 570).

An important contribution to the understanding of the association
between mood disorders and fibromyalgia was made in a general
population study conducted by investigators from the Arthritis and
Rheumatism Council Epidemiology Research Unit, University of
Manchester, England (Croft et al., 1994). The participants were re-
cruited from among people living in the catchment area of two gen-
eral practices in the north of England. Using mailed questionnaires
and follow-up clinical evaluations, the authors identified individuals
with chronic widespread pain (N = 74), regional pain (N = 67), and
no pain (N = 36). The mean age of the group was 53 years, and 120 of
the 177 participants were female. A nurse unaware of the subject’s
pain complaints visited the subject at home and performed an exami-
nation of the 18 anatomical sites recommended by the American Col-
lege of Rheumatology for the detection of tender points (Wolfe et al.,
1990). Subjects also filled out questionnaires designed to assess de-
pressive symptomatology, sleep disturbance, and severity of fatigue.
Data were analyzed by comparing subgroups of participants with no
tender points, one to four tender points, five to ten tender points, and
with at least 11 tender points.

Thirty-eight (21 percent) of the 177 participants had at least 11
tender points, 50 (28 percent) had five to ten tender points, 65 (36 per-
cent) had one to four tender points, and 26 (15 percent) had no tender
points. The female subjects had an average of six tender points, while
the males had an average of only three tender points. The proportion
of females increased in parallel with the number of tender points,
from 34 percent in the subgroup without tender points to 89 percent
in the subgroup with at least 11 tender points. Most participants with
four or fewer tender points had no pain complaints. In contrast, 80
percent of those with five to ten tender points and 95 percent of those
with at least 11 tender points complained of widespread or regional
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pain. Of the latter group, 18 participants had widespread pain, thus
fulfilling positive diagnostic criteria for fibromyalgia.

The number of tender points had a positive correlation with the se-
verity of depression (p < 0.001). The scores on the instrument used to
assess depressive symptomatology, the General Health Question-
naire (Goldberg and Williams, 1988), a 12-item instrument with the
highest score 48, averaged 20 for subjects with no tender points and
28 for those with at least 11 tender points. The subjective experience
of pain as widespread or localized, the age, and the gender did not in-
fluence this association. The severity of sleep disturbance and fatigue
were shown to correlate with the tender point counts. The data sup-
port the authors’ conclusion that “depression scores rise with tender
point count irrespective of the pain status” and with their suggestion
that “depression and fatigue may play a part in the genesis of the ten-
der points” (Croft et al., 1994, p. 699).

These findings were supported by an investigation of pain thresh-
olds and fibromyalgia symptoms in the general population performed
in Wichita, Kansas (Wolfe, Ross, Anderson, and Russell, 1995),
which indicated that the severity of depressive symptomatology had a
stronger correlation with the tender point count than with the pain
threshold. A second report of this epidemiological study provided
further clarification of the association between psychological factors
and fibromyalgia (Wolfe, Ross, Anderson, Russell, and Herbert,
1995). The authors contacted 3,006 randomly selected households
and obtained rates of 11 percent for chronic widespread pain, 20 per-
cent for chronic regional pain, and 5 percent for transient musculo-
skeletal pain. The individuals with widespread pain were given a clin-
ical examination and were administered two questionnaires aimed at
detecting psychological abnormalities, the Symptom Checklist 90
(Derogatis, 1983) and the anxiety and depression scales of the Arthri-
tis Impact Multidimensional Scale (Meenan et al., 1980). The statisti-
cal processing used logistic regression to calculate the prevalence of
fibromyalgia and its correlation with the level of severity of the psy-
chological disturbance. The analysis included control procedures for
age and gender.

Of the 319 respondents with chronic widespread pain identified in
the survey, 36 (19 percent) met the American College of Rheuma-
tology criteria (Wolfe et al., 1990) for fibromyalgia. Fibromyalgia
was significantly more common among subjects who described their
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health status as poor and who were very dissatisfied with their health.
Fibromyalgia was also much more likely among women, subjects
with the most severe perception of pain, individuals who had applied
for disability benefits, divorced subjects, and those who had com-
pleted only nine to 11 years of education. Of the psychometric vari-
ables, fibromyalgia was strongly associated with somatization, anxi-
ety, past or current depression, and family history of depression. The
total burden of psychopathology was a significant predictor of fibro-
myalgia, as reflected by the number of positive items and global se-
verity of psychological distress. The authors noted that the level of
psychological distress of the individuals with fibromyalgia identified
in this epidemiological study of the general population was similar to
that of patients with the same diagnosis referred for specialty consul-
tation. As indicated by the investigators, the inference drawn from
this comparison was that the psychological distress is not correlated
with the care-seeking behavior, severity of pain, advancing age, or fe-
male gender, but is an intrinsic dimension of fibromyalgia.

The relationship between pain and depression in patients with
fibromyalgia was also studied by researchers from the Department of
Rheumatology, University Hospital, Basel, Switzerland, and the Max
Planck Institute of Psychiatry, Munich, Germany (Fassbender et al.,
1997). The study group included 30 consecutive patients (24 women
and six men; mean age 50 years) found by the Swiss investigators to
meet standard criteria required for the diagnosis of fibromyalgia
(Wolfe et al., 1990). The control group consisted of 26 patients (14
women and 12 men; mean age 45 years) diagnosed by the German
co-authors of the report to have major depression (American Psychi-
atric Association, 1987).

The main measurements included the evaluation of tenderness at
the 18 musculoskeletal sites in the manner recommended by the
American College of Rheumatology for the assessment of fibro-
myalgia (Wolfe et al., 1990); the self-rated grievousness of depres-
sive symptoms (Zung, 1965); and the presence and severity of 14
functional symptoms (e.g., dry mouth, cold hands or feet, lump in the
throat, headache, dizziness, and tremor).

Patients with fibromyalgia had tenderness at an average of 16.5
musculoskeletal locations. In contrast, the average numbers of tender
points in the major depression group was 1.3. The majority (62 per-
cent) of patients with major depression had no tender points and only
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one patient (4 percent) had the 11 tender points required for a diagno-
sis of fibromyalgia. Four patients (15 percent) with major depression
were found to have generalized pain; two of these patients had no ten-
der points. Patients with fibromyalgia had significantly more fre-
quent and more severe functional symptoms than patients with major
depression.

Six patients (20 percent) from the fibromyalgia group were moder-
ately depressed (self-rated score greater than 48), and 14 patients (46
percent) were mildly depressed (score greater than 41 and less than
49). The self-rated severity of depression was higher among the pa-
tients with major depression (scores 58 versus 42, p <0.001), and the
difference retained significance when comparisons were carried out
separately for men and women. The correlation between the number
of tender points and the severity of depressive symptomatology was
weak and statistically insignificant in both groups. The study suffers
from an important methodological shortcoming, because the investi-
gators were not blinded to the primary diagnosis. With this caveat, the
findings suggest that the threshold for pain is lower in fibromyalgia
than in mood disorders and it is not influenced by the severity of de-
pression.

The most recent evaluation of the psychiatric morbidity in fibro-
myalgia was conducted from 1994 to 1995 on 73 subjects enrolled at
four study sites located in Washington, DC; Long Island, New York;
Charleston, South Carolina; and San Diego, California (Epstein et al.,
1999). Patients were recruited by calling previously diagnosed fibro-
myalgia patients and through advertisements placed in the local print
media. Lifetime and current psychiatric diagnoses were established
with the mood and anxiety disorders modules of the well-validated
Structured Clinical Interview for DSM-III-R (Spitzer et al., 1990).
The instrument’s somatoform disorder module was not administered
because the research team “did not believe that a distinction between
FMS [fibromyalgia syndrome] with somatization and FMS without
somatization could be made reliably” (Epstein et al., 1999, p. 58).
The validity of this assumption was not fully documented and ap-
peared to be based on only one study, which has been described in
Chapter 3 (Johnson et al., 1996). Psychometric assessments used in-
struments measuring depression, state anxiety, functional impair-
ment, personality traits, somatosensory amplification, and hypo-
chondriasis.
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Most of the patients were white (96 percent), middle-aged (mean
46 years), well-educated (mean 16 years in school) women (94 per-
cent) with an average duration of illness of six years. The lifetime
prevalence of major depression was 69 percent. Approximately one
in every four patients (23 percent) was in the midst of an episode of
major depression at the time of the evaluation. The lifetime preva-
lence of panic disorder was 17 percent and current panic disorder was
identified in 9 percent of patients. After adding the prevalence of so-
cial and simple phobia to the above frequencies, the authors con-
cluded that 48 percent of their fibromyalgia patients had a current
psychiatric disorder.

Compared with patients who were depression-free (N = 57), those
with current major depression (N = 16) rated themselves as signifi-
cantly more impaired with regard to their physical functioning. The
correlation was linked to the presence of the mood disorder, because
the self-assessed severities of pain and fatigue were statistically simi-
lar in the two groups. While current anxiety disorders were not asso-
ciated with a change in physical health scales, the severity of the anx-
iety state, as determined by psychometric self-assessment, correlated
significantly with a decrease in physical functioning. A comparison
of patients with or without a lifetime history of mood and anxiety dis-
orders detected no differences in any of the dimensions of physical
health measured by the study.

An important addition to this body of data is research focusing on
the prevalence of post-traumatic stress disorder and its impact on pa-
tients with fibromyalgia (Sherman et al., 2000). The subjects were 93
patients consecutively referred to the fibromyalgia syndrome pro-
gram at the University of Washington School of Medicine’s interdis-
ciplinary pain treatment center in Seattle. All patients had been diag-
nosed according to the standard criteria of the American College of
Rheumatology (Wolfe et al., 1990). Most of the participants were
middle-aged (mean 46 years), well-educated (90 percent high school
graduates; 30 percent college graduates), white (91 percent) women
(98 percent). The average duration of fibromyalgia symptoms aver-
aged 9.5 years.

The diagnosis of post-traumatic stress disorder was established
with an empirically derived 28-item scale that was known to have
high sensitivity, specificity, and internal consistency (Arata et al.,
1991). A widely used multidimensional pain inventory (Kerns et al.,
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1985) was employed to measure the severity of pain and the patient’s
affective and cognitive responses to it; the patient’s perception of how
significant others had reacted to the pain complaints; and the general
activity level. Additional measurements included assessments of the
presence and severity of depressive symptomatology and measures
of disability and functional impairment.

Fifty-two patients (56 percent) were diagnosed with high levels of
post-traumatic stress disorder symptoms and were compared with the
41 patients who did not. The two groups were similar with regard to
age (47 versus 45), gender distribution, and marital status. The per-
centage of patients who completed a high school education was
smaller in the posttraumatic stress subgroup (84 versus 97 percent).
The onset of fibromyalgia coincided with an accident or injury in 42
percent of patients with posttraumatic stress symptoms and 30 per-
cent in the subgroup without such symptoms, but the difference did
not reach statistical significance. The duration of the chronic pain ill-
ness (120 versus 112 months), the prevalence of current depressive
disorders (69 versus 51 percent), and the proportion of patients in ac-
tive litigation related to their pain syndrome (22 versus 15 percent)
were statistically similar in the two subgroups.

The severity of pain experienced by the fibromyalgia patients with
posttraumatic stress symptoms was significantly greater than that of
patients without such symptoms (p = 0.001). Significant differences
between the subgroups were also observed with regard to the degree
to which pain interfered with life activities. Patients with post-
traumatic stress symptoms also reported significantly more depres-
sive symptoms and higher levels of affective distress. Finally, only 15
percent of the patients with posttraumatic stress symptoms were con-
sidered to show adaptive coping to their illness, as compared with 48
percent of those without such symptoms. The features of adaptive
coping included reporting low levels of pain, distress, and disability;
satisfactory control over life’s demands; and minimal functional im-
pairment. In contrast, dysfunctional coping characterized 37 percent
of fibromyalgia patients with posttraumatic stress symptoms, but
only 19 percent of the other fibromyalgia patients. Patients with this
type of maladaptive coping style felt helpless and pessimistic about
their chronic pain illness and reported much more distress and dis-
ability than subjects with adaptive coping. The patients with this cop-
ing style reported frequent negative responses from significant others
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and perceived the social support for their pain, distress, and disability
to be inadequate.

The data reviewed in this chapter indicate that a past history of
mood and anxiety disorders is reported by a majority of patients with
fibromyalgia. However, active psychiatric illnesses are present only
in a minority of subjects with this chronic pain illness. The evidence
presented in this chapter does not support a direct correlation be-
tween depression and pain in fibromyalgia. The best predictor for the
severity of illness is the magnitude of somatization, expressed as the
number of medically unexplainable somatic complaints.



Chapter 5

The Spectrum of Mood Disorders
Associated with Premenstrual Dysphoria

Reproductive-related hormonal changes are considered an impor-
tant factor for the well-established increase in the prevalence of major
depression and other mood disorders in women from early adoles-
cence until a few years after the cessation of menses (Burt and Stein,
2002). With a prevalence of 5 to 10 percent, premenstrual syndrome
is probably the most common functional illness of fertile women and
is characterized by affective abnormalities that manifest themselves
as depressed mood, lability, tension, and irritability (Eriksson et al.,
2002). The relationship between premenstrual syndrome and psy-
chopathology is quite complex. The majority of patients have a past
history of depressive symptoms and show premenstrual exacerbation
of established mental illnesses (e.g., schizophrenia, obsessive-com-
pulsive disorder, and alcohol abuse), but only a distinct minority is
thought to have disabling major depression (Limosin and Ades,
2001). In this chapter we evaluate recent studies of psychiatric mor-
bidity in premenstrual syndrome in an attempt to determine whether
this illness is an independent entity or the manifestation of another
major mood disorder.

The first controlled data regarding the prevalence of psychiatric
disorders in women with late luteal phase dysphoric disorder were
collected by experienced investigators from the Columbia University
College of Physicians and Surgeons and the New York Psychiatric
Institute (Harrison et al., 1989). The participants were recruited
through advertisements in the print and broadcast media or were re-
ferred by health care professionals for a therapeutic trial of pre-
menstrual symptoms. Of the 350 individuals considered eligible for
the study after a brief screening interview, 195 completed and re-
turned questionnaires regarding their symptoms (i.e., daily ratings for
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at least one month), medical history, psychiatric diagnoses and treat-
ment, and family history of mental illnesses. The final cohort in-
cluded 140 subjects. Fifty-five women were considered ineligible: 33
had unequivocal evidence of current affective or other psychiatric
disorders and 22 had significant medical illnesses, gave a history of
regular treatment with hormone-based drugs, or failed to meet the se-
verity criteria for late luteal phase dysphoric disorder (American Psy-
chiatric Association, 1987). The 140 participants were administered
instruments assessing the presence of luteal phase dysphoria and a
structured psychiatric evaluation. The procedure identified a group of
86 women with definite late luteal phase dysphoric disorder but with-
out any current psychiatric illness. The authors also assembled a con-
trol group of 45 women who were assessed with the same instru-
ments and were shown to be free of premenstrual dysphoria and
current psychiatric disorders.

The patients and control subjects were similar with regard to age
(mean 32 versus 33 years), ethnic background (82 versus 90 percent
white), years of education (15 versus 17), and marital status (42 ver-
sus 32 percent married and 16 versus 12 percent separated or di-
vorced). Compared with control subjects, the participants with pre-
menstrual syndrome were more likely to describe their marriage as
unhappy (39 versus 3 percent). Eighty percent of women with pre-
menstrual syndrome and 67 percent of control subjects confirmed a
history of prior use of oral contraceptive agents. The frequencies of
mood symptoms (38 versus 16 percent) and physical symptoms (42
versus 11 percent) leading to the discontinuation of oral contracep-
tives were significantly greater in the premenstrual syndrome group.

The most important data collected in the study were those address-
ing the history of personal and family mental illness. In the pre-
menstrual syndrome group, 70 percent of subjects had a history of
major depressive disorder lasting for at least four weeks. The corre-
sponding frequency among the control subjects was significantly
lower at 41 percent. The premenstrual syndrome patients reported
prior treatment with psychotropic medications significantly more of-
ten than control subjects (27 versus 2 percent). The frequencies of
suicide attempts (12 versus 7 percent), postpartum depression (7 ver-
sus 0 percent), panic disorder (16 versus 5 percent), and alcohol or drug
abuse (16 versus 11 percent) were statistically similar. The groups
were also similar with regard to the frequency of history of depres-
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sion in at least one parent (38 versus 28 percent) or at least one sibling
(24 versus 19 percent). However, women with late luteal dysphoric
disorder syndrome were significantly more likely to have a family
member experiencing premenstrual symptoms.

The evaluation of the psychiatric morbidity of women with pro-
spectively confirmed premenstrual syndrome was continued by in-
vestigators from the Healthsource Premenstrual Syndrome Program,
Magee-Women’s Hospital, and the University of Pittsburgh (Pearl-
stein et al., 1990). The 97 subjects had been referred for diagnostic
evaluation and treatment of premenstrual discomfort. They were
asked to rate their symptoms prospectively on a daily basis for three
months and were diagnosed with late luteal phase dysphoric disorder
according to the accepted standard (American Psychiatric Associa-
tion, 1987). The authors were careful to include only patients who re-
ported more than 30 percent premenstrual increase in the majority of
their complaints and no detectable postmenstrual distress.

Psychiatric disorders were diagnosed with the Schedule for Affec-
tive Disorders and Schizophrenia, a semistructured interview provid-
ing a detailed description of current and past psychopathological
changes (Endicott and Spitzer, 1978). To avoid potential confusion
between long episodes of late luteal phase dysphoric disorder and
short episodes of depression, the authors decided to diagnose mood
disorders only when the duration of the episode was greater than one
month.

Past or current psychiatric disorders were identified in 80 (82 per-
cent) of these 97 patients with premenstrual syndrome. Nineteen
women (20 percent) were found to have a current psychiatric disor-
der, specifically depressive disorders (12 patients), anxiety disorders
(six patients), schizophrenia or schizoaffective disorder (two pa-
tients), and drug or alcohol abuse (two patients). A history of one or
more past psychiatric disorders was present in 61 (63 percent) of the
cases. The most common remitted disorders were major depression
(37 percent of the entire group) and other depressive disorders (19
percent). Of the 51 women with children included in this sample, 15
(29 percent) had suffered from postpartum depression. Other remit-
ted syndromes included anxiety disorders (10 percent) and alcohol or
drug abuse (9 percent). Personality disorders were diagnosed in 8
percent of subjects and consisted of avoidant personality disorder in
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five patients, paranoid personality disorder in two, and compulsive
personality disorder in one.

The power of premenstrual dysphoria as a predictor of future ma-
jor depressive episodes was prospectively evaluated by investigators
from the New York State Psychiatric Institute and Columbia Univer-
sity, New York (Graze et al., 1990). The issue is important, because
most patients with premenstrual syndrome have a past personal his-
tory or a family history of major depressive illness. Both variables
are, of course, strong predictors of subsequent affective disorder and
may confound clinical features specific to this syndrome.

The subjects were recruited in 1981-1982 from among women re-
sponding to notices calling for paid volunteers for a study of biologi-
cal and mood characteristics of the menstrual cycle. The inclusion
criteria required the absence of current medical or psychiatric ill-
nesses. Thirty-six subjects were reevaluated in 1984-1985 as part of
the current study.

The presence of premenstrual dysphoric changes was assessed
with an instrument scoring the severity of nine items: feeling de-
pressed; having suicidal ideation; feeling guilty; feeling “empty”;
feeling sad or blue; feeling lonely; having a decrease in self-esteem;
wanting to be alone; and having a pessimistic outlook. The temporal
pattern of mood changes was demonstrated by premenstrual worsen-
ing of depression, mood swings, anxiety, irritability, and social with-
drawal. The initial interviews determined the presence of a family
history of major affective disorders and the duration of the longest
previous episode of depression experienced by the subject. The fol-
low-up interview ascertained whether the subject had experienced
symptoms enabling the diagnosis of major depression after enroll-
ment. The interviewer was unaware of the diagnoses established at
the onset of the study.

Thirteen patients (36 percent) had at least one episode of major de-
pression during the follow-up interval, which ranged from 2.7 to 4.4
years (mean 3.6 years). The follow-up interval was identical for the
subgroups of patients with and without a new major depression epi-
sode. The mean age of the two subgroups was similar (33 versus 36
years). Univariate comparisons between subgroups indicated similar
frequencies of prior major depressive disorder (77 versus 78 percent)
and positive family history (54 versus 65 percent). The index of se-
verity of premenstrual dysphoria, as measured at entry into the study,
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was twice as high in the patients who developed an episode of major
depression later on. Bivariate analyses indicated that the severity of
premenstrual dysphoria at the initial assessment correlated strongly
with the development of depression during the follow-up period. In
contrast, neither prior depressive episodes nor a family history of de-
pression correlated significantly with the target outcome. The hierar-
chical multiple regression analysis confirmed these data and estab-
lished a significance level of 0.01 for the significance of the contribu-
tion of premenstrual dysphoria to the onset of a major depressive
epidode during the next several years. The correlation appears spe-
cific for the premenstrual “depressive” symptoms, because symptoms
such as anxiety, irritability, and erratic mood throughout the men-
strual cycle did not separate those with and without new episodes of
major depression.

Investigators from Massachusetts General Hospital, Boston (Bailey
and Cohen, 1999), also assessed the prevalence of active mood and
anxiety disorders among women with premenstrual symptoms. The
subjects were 206 women recruited for a clinical trial of antidepres-
sant therapy through media advertisements or fliers posted at fitness
centers, health centers, and hospitals. A screening interview followed
by daily symptom ratings established the diagnosis of premenstrual
dysphoric disorder. The psychiatric morbidity was assessed with a
structured instrument that included modules for mood (major depres-
sion, dysthymia, and bipolar disorder) and anxiety disorders (gener-
alized anxiety disorder, panic disorder, and obsessive-compulsive
disorder).

As a group, active mood disorders were identified in 23 percent
and anxiety disorders in 7 percent of patients. An additional 8 percent
of the sample suffered from both mood and anxiety disorders. The
three most common individual diagnoses were dysthymia (13 per-
cent), major depression (12 percent), and panic disorder (9 percent).
Forty-eight (60 percent) of the 80 patients with an active mood and/or
anxiety disorder had not been previously diagnosed.

The prevalence of seasonal affective disorder among patients with
premenstrual dysphoric disorder was studied at the University of
British Columbia, Vancouver (Maskall et al., 1997). Clinical evalua-
tions were carried out on 154 women referred by their family physi-
cians for consultation to a premenstrual syndrome outpatient clinic,
and 100 of them were found to have high or moderate likelihood of
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premenstrual dysphoric disorder. The diagnosis was based on un-
structured interviews, chart reviews, and, when available, prospective
symptom diaries. A nonclinical control group included 50 female
medical students and hospital employees. The individuals with pre-
menstrual dysphoria were significantly older (36 versus 28 years)
and weighed more (140 versus 126 lb) than the control subjects. The
two groups were similar with respect to the time of residence in Van-
couver’s climatic area (21 versus 20 years). All participants com-
pleted the Seasonal Pattern Assessment Questionnaire (Rosenthal et
al., 1987), an instrument assessing seasonal changes in sleep, appe-
tite, level of energy, mood, and social activities. The instrument al-
lowed the classification of the subjects as cases or noncases of sea-
sonal affective disorder according to established criteria (Kasper et
al., 1989).

The point prevalence of seasonal affective disorder was much higher
among women with premenstrual dysphoria than nonclinical control
subjects (38 versus 8 percent, p < 0.001). In most of these cases (34 of
38), the seasonal disorder had a winter pattern, characterized by hyper-
somnia and weight gain. The analysis of the individual items indicated
a greater seasonal worsening of mood lability, fatigue, and hyper-
phagia in the women with premenstrual symptoms. A majority (59
percent) of patients with late luteal phase dysphoria indicated seasonal
changes in their premenstrual symptoms, and almost half of the sub-
jects in this subsample felt that these changes were marked or severe.
The authors thought that the essential link between late luteal phase
dysphoric disorder and seasonal affective illness is the previously dem-
onstrated summer-to-winter variation in serotonin availability (Brewerton
et al., 1988; Sarrias et al., 1989).

Work carried out by investigators from the University of Vienna,
Austria, confirmed the high prevalence of premenstrual dysphoric dis-
order among women with seasonal affective disorder (Praschak-Rieder
etal., 2001). The sample recruited for the study included 46 women at-
tending a seasonal affective disorder outpatient clinic and 46 pre-
menopausal healthy women recruited through advertisements in local
newspapers. Exclusion criteria were the presence of major medical,
gynecological, or psychiatric disorder (other than seasonal affective
disorder) and irregular menstrual cycles. Psychiatric morbidity was as-
sessed with semistructured interviews, and the seasonal pattern con-
firmed with validated questionnaires (Rosenthal et al., 1987).
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The patients with seasonal affective disorder were older than the
control subjects (33 versus 24 years). They had been suffering from a
mood disorder for an average of ten years and had had an average of
eight previous depressive episodes. Twenty-one women (46 percent)
with seasonal affective disorder and one healthy control subject (2 per-
cent) met criteria for premenstrual dysphoric disorder (p <0.001). The
age of the patients did not correlate with the prevalence of pre-
menstrual dysphoria in this sample.

The same group of Austrian investigators published evidence es-
tablishing a role for the serotonin transporter promoter gene in the as-
sociation between premenstrual syndrome and seasonal affective dis-
order (Praschak-Rieder et al., 2002). The polymorphism of this gene
region has been identified as a risk factor for seasonality of abnormal-
ities in mood (Rosenthal et al., 1998), as well as for neuroticism and
depression (Lesch et al., 1996). The study tested the hypothesis that
the risk of premenstrual syndrome in patients with seasonal affective
disorder has a positive correlation with a family history of depression
and with the serotonin transporter promoter repeat length polymor-
phism (5-HTTLPR). A group of 89 patients with seasonal affective
disorders and no other current psychiatric diagnoses participated in
the study. Forty-eight patients fulfilled criteria for premenstrual dys-
phoric disorder (American Psychiatric Association, 1994). Patients
with and without premenstrual dysphoria were similar with regard to
age, number of pregnancies, mood polarity, and global seasonal vari-
ation of their symptoms. Family members were assessed with a struc-
tured interview. Biological data were obtained with polymerase chain
reaction amplification of genomic material isolated from nucleated
blood cells.

A family history of affective disorders significantly increased the
likelihood of premenstrual syndrome in patients with seasonal affec-
tive disorder (odds ratio 3.6; p < 0.003). The presence of the hetero-
zygous state for the short allele of S-HTTLPR doubled the likelihood
of premenstrual syndrome (odds ratio 2.7; p < 0.04). The specific
polymorphism of the specified genetic region, i.e., the presence of the
short allele, did not correlate with a family history of mood disorders.
The data were correctly interpreted to suggest that a family history of
mood disorders indicates a higher genetic vulnerability for premen-
strual syndrome and that the condition most likely follows a poly-
genic inheritance pattern.
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Finally, in a long-term prospective study of the relationship be-
tween premenstrual dysphoria and major depressive disorders, inves-
tigators from Rush—Presbyterian—St. Luke’s Medical Center and Rush
Medical College in Chicago, Illinois, followed for two years eight pa-
tients with premenstrual syndrome and a randomly selected healthy
control group (Hartlage et al., 2001). The groups were similar in age,
ethnic background, employment status, and income level. Data were
collected with structured psychiatric interviews at baseline and re-
peatedly during the following two years. To avoid overlap with pre-
menstrual depression, the diagnosis of major depression was made
only for episodes lasting one month or more, rather than the usual
two-week period.

Four of the eight women with premenstrual dysphoria and two of
the seven control subjects had a history of major depression. How-
ever, the only current diagnosis at baseline was phobic disorder, iden-
tified in one of the patients with premenstrual syndrome. By the end
of the two-year follow-up period, seven patients (88 percent) and
three control subjects (33 percent) had had at least one episode of ma-
jor depression (p < 0.05). A past history of major depression was
present in five of the ten participants with current depressive episodes
(three premenstrual syndrome patients and two control subjects). The
authors’ calculations indicated that women with premenstrual syn-
drome are 14 times more likely to develop a major depressive disor-
der, as compared with the entire control group, and six times more
likely than control subjects with a past history of major depression.
Conversely, women with major depression were three times more
likely to have the symptoms of premenstrual syndrome than non-
depressed individuals. The data were interpreted to indicate that “the
effect of premenstrual dysphoric disorder on the development of ma-
jor depressive disorder appears to be independent and relevant”
(Hartlage et al., 2001, p. 1575) and that premenstrual syndrome is ei-
ther a risk factor for or a prodromal form of major depression.

In conclusion, the majority of patients with moderate or severe
premenstrual syndrome do not have a current mood disorder. Pro-
spective research carried out in the last decade has produced robust
evidence that women with premenstrual syndrome have a family his-
tory of seasonal affective disorder or major depression and that se-
vere premenstrual dysphoria predicts a high frequency of subsequent
episodes of depression.



Chapter 6

Anxiety, Depression, and Somatization
in Irritable Bowel Syndrome

More than half of the patients with irritable bowel symptoms have
psychiatric disorders, including major depression, panic disorder,
generalized anxiety disorder, social phobia, and post-traumatic stress
disorder (Lydiard, 2001). Psychiatric disorders are particularly fre-
quent among patients presenting with comorbid associations be-
tween irritable bowel and other functional somatic syndromes, such
as fibromyalgia, chronic fatigue syndrome, temporomandibular joint
syndrome, and chronic pelvic pain (Whitehead et al., 2002). More-
over, the severity of somatic manifestations of irritable bowel syn-
drome and their response to treatment are also thought to correlate
with the presence of psychiatric morbidity (Creed, 1999). In this
chapter, we evaluate in depth the best evidence exploring the link be-
tween irritable bowel syndrome and psychosocial variables and at-
tempt to determine whether the presence of depression and anxiety is
linked with the clinical manifestations of this common functional ill-
ness.

The association between irritable bowel syndrome and psychiatric
illness has been assessed in a carefully controlled study performed by
investigators from the University of Washington School of Medicine,
Seattle (Walker et al., 1990). The authors recruited a sequential sam-
ple of 63 patients diagnosed with irritable bowel syndrome by a
clinic-based or private practice gastroenterologist according to the
prevailing standard (Thompson et al., 1989). Twenty-eight patients
agreed to participate in the study. For the control group, the authors
had access to a group of 24 patients with inflammatory bowel dis-
ease, of whom 19 gave their consent for the study. Thirteen patients
from the control group suffered from Crohn’s disease; the other six
carried a diagnosis of ulcerative colitis. The irritable bowel syndrome
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and inflammatory bowel disease groups were comparable with re-
spect to age (mean 37 versus 35 years), gender (proportion of females
79 versus 53 percent), marital status, and social class.

The psychiatric morbidity was assessed with the Diagnostic Inter-
view Schedule of the National Institute for Mental Health (Robins et
al., 1981) and the diagnoses established according to standard criteria
(American Psychiatric Association, 1987). The severity of current
symptomatology and the somatic and autonomic perceptions were
measured with the Hopkins Symptom Checklist-90 (Derogatis et al.,
1973), the Beck Depression Inventory (Beck, 1978), and the Mod-
ified Somatic Perceptions Questionnaire (Main, 1983).

The prevalence of psychiatric disorder at any time during life was
significantly higher among patients with irritable bowel syndrome
(93 versus 21 percent). The finding applied to depressive disorders
(61 versus 16 percent), generalized anxiety disorder (54 versus 11
percent), panic disorder (29 versus 0 percent), and somatization dis-
order (32 versus 0 percent). Intragroup comparisons showed no dif-
ference between patients with Crohn’s disease and ulcerative colitis.
The prevalence of lifetime simple phobia, social phobia, and alcohol
abuse or dependence was statistically similar in the two groups. The
proportions of patients diagnosed with current depression (21 versus
5 percent), current generalized anxiety disorder (11 versus 5 percent),
and current panic disorder (7 versus 0 percent) were statistically simi-
lar among patients with irritable bowel syndrome and inflammatory
bowel conditions. A majority of patients (82 percent) with irritable
bowel syndrome, but only a couple of patients (7 percent) with in-
flammatory bowel disease had developed a psychiatric disorder prior
to the onset of their gastrointestinal illness.

Secondary analyses focused on the number of medically unex-
plained symptoms and indicated that patients with irritable bowel
syndrome had a significantly higher number of these symptoms
(mean 10.6 versus 2.5, p < 0.0001). The difference retained its signif-
icance after the exclusion of gastrointestinal symptoms of abdominal
pain, diarrhea, constipation, nausea, and vomiting (mean of remain-
ing unexplained symptoms 6.1 versus 1.7, p < 0.0001). To evaluate
the role of generalized anxiety disorder in the production of medi-
cally unexplained symptoms, the authors recalculated the number of
these symptoms after the exclusion of palpitations and dyspnea; the
difference remained significant (5.5 versus 1.6, p < 0.0001).
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The psychometric data indicated that the severity of current de-
pressive symptomatology was similar in the two groups (mean score
on Beck Depression Inventory 7.3 versus 4.2). On the other hand, pa-
tients with irritable bowel syndrome had significantly higher scores
on somatic perceptions and somatization, anxiety, interpersonal sen-
sitivity, paranoia, and psychoticism, leading to a substantial differ-
ence in the global severity of their psychological distress (p < 0.005).
The authors felt that patients with irritable bowel show evidence of
psychological distress with negative affectivity and multiple medi-
cally unexplained symptoms occurring on the background of past
psychiatric illness. The hypothesis that their symptoms were the so-
matic manifestations of a current psychiatric condition was not con-
firmed.

Structured psychiatric interviews were used to assess the preva-
lence of psychiatric disorders in patients with irritable bowel syn-
drome by investigators from the Institute of Psychiatry, Medical Uni-
versity of South Carolina, Charleston (Lydiard et al., 1993). A sample
of convenience comprising 35 subjects was recruited by one of the
co-authors from his private practice of gastroenterology. All partici-
pants met standard diagnostic criteria for irritable bowel syndrome
(Thompson et al., 1989). The study group included 30 females and
five males whose age ranged from 19 to 82 years (mean 45 years).
The symptoms of irritable bowel syndrome had been present for an
average of 18 years and were at least moderately severe in all cases.
Data regarding lifetime and current psychiatric morbidity were col-
lected with the Structured Clinical Interview (Spitzer et al., 1990).

Criteria for at least one psychiatric diagnosis were met by 94 per-
cent of the sample. The most common lifetime psychiatric disorder
was major depression (46 percent), followed by generalized anxiety
disorder (34 percent), panic disorder (31 percent), social phobia (29
percent), somatization disorder (26 percent), bipolar or cyclothymic
disorder (15 percent), dysthymic disorder (14 percent), obsessive-
compulsive disorder (9 percent), and hypochondriasis (6 percent).
Current anxiety disorders were identified in 65 percent and current
mood disorders in 37 percent of this group of patients with irritable
bowel syndrome. The current anxiety disorder group was dominated
by panic disorder (26 percent of patients), generalized anxiety disor-
der (26 percent), and social phobia (26 percent). Six of the nine pa-
tients with current panic disorder suffered from agoraphobia and de-
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scribed fear of losing bowel control while outside the home. The
dominant symptoms of social phobia diagnosed in this group cen-
tered on interpersonal sensitivity unrelated to the gastrointestinal ill-
ness. The current mood disorders diagnosed in this sample were ma-
jor depression (23 percent), bipolar or cyclothymic disorder (15
percent), and dysthymia (9 percent). The prevalence of somatization
disorder was 17 percent. The analysis of the temporal relationship be-
tween the psychiatric illness and the onset of irritable bowel syn-
drome showed that in 43 percent of patients the psychiatric illness
preceded the onset of the irritable bowel. In 34 percent of patients the
onset of the two conditions occurred at the same time. The study con-
firmed the magnitude of the somatization phenomenon and the fact
that only a minority of patients with irritable bowel syndrome suffer
from currently active depressive or anxiety disorders.

A significant advance in understanding the relationship between
irritable bowel syndrome and psychiatric illness was achieved by a
family study performed by investigators from the University of Iowa,
Iowa City, and the University of Kentucky, Louisville (Woodman et
al., 1998). The authors hypothesized that the demonstration of in-
creased rates of psychiatric illness among relatives of patients with ir-
ritable bowel syndrome would increase the likelihood of a causal as-
sociation between the two clinical entities.

A consecutive sample of 128 patients who had been newly diag-
nosed with irritable bowel syndrome was identified as potential par-
ticipants. Sixty-two of them were randomly selected for interviews,
27 agreed to participate, and 20 were found to be eligible for the
study. The diagnosis used an acceptable set of criteria (Manning et
al., 1978). Eligibility required the absence of poorly controlled medi-
cal conditions, psychosis, dementia, or mental retardation. A review
of medical records confirmed that none of the participants had or-
ganic gastrointestinal pathology or a history of abuse of antidiarrheal
or laxative medications. The control group comprised 20 age- and
gender-matched subjects who had undergone laparoscopic cholecys-
tectomy. The control subjects were required to have no biliary tract
symptoms or evidence of irritable bowel syndrome.

The investigators identified 99 first-degree relatives of patients
with irritable bowel syndrome and collected complete data on 46 (47
percent). They were also able to contact 112 first-degree relatives of
the control subjects and obtained the cooperation of 75 (67 percent).
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A researcher blinded to the proband status interviewed the relatives.
Data regarding lifetime psychiatric morbidity were collected with the
Structured Clinical Interview (Spitzer et al., 1990). Psychological
and somatic symptoms were recorded with the 53-item Brief Symp-
tom Inventory (Derogatis and Melisaratos, 1983), and hypochon-
driasis was measured with the 14-item Whiteley Index (Pilowski,
1967). The family history of psychiatric disorders and gastrointesti-
nal symptoms was assessed with questionnaires developed for this
study.

Patients with irritable bowel syndrome and postcholecystectomy
control subjects were similar with regard to age (41 versus 43 years),
proportion of females (80 percent), and marital, educational, and oc-
cupational status. The frequency of lifetime psychiatric diagnoses
was substantially higher among patients with irritable bowel syn-
drome (90 versus 40 percent, p < 0.005). The difference reflected the
higher rate of major depression (70 versus 25 percent), somatoform
disorders (35 versus O percent), and substance use disorders (35 ver-
sus 0 percent) in the irritable bowel group. The frequencies of social
phobia (30 versus 10 percent), generalized anxiety disorder (20 ver-
sus 10 percent), and panic disorder (15 versus 5 percent) were statisti-
cally similar in the two groups. Overall, probands with irritable
bowel syndrome had an average of 2.8 lifetime psychiatric disorders,
compared with an average of only 0.6 psychiatric disorder in the
postcholecystectomy group.

The two groups of first-degree relatives were similar in age, gen-
der, marital status, and occupational class. Relatives of patients with
irritable bowel syndrome had achieved a lower educational level
compared to the relatives of the control subjects. The prevalence of
irritable bowel syndrome among relatives of patients with irritable
bowel was 2.1 percent, statistically similar to the prevalence of 1.3
percent recorded among the relatives of the postcholecystectomy
control subjects. Functional upper or lower gastrointestinal disor-
ders, including subthreshold irritable bowel, functional constipation
or diarrhea, abdominal pain, globus, rumination, functional chest
pain, heartburn, and aerophagia were identified in 47 percent of the
irritable bowel syndrome group’s relatives and in 32 percent of the con-
trol group’s relatives.

A past or current psychiatric disorder was identified in 72 percent
of the first-degree relatives with a functional gastrointestinal disor-
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der, but in only 32 percent of relatives without such conditions. The
prevalence of depressive disorders was significantly higher among
relatives of patients with irritable bowel syndrome (33 versus 17 per-
cent, p < 0.05). An even greater difference was noted for the preva-
lence of anxiety disorders (42 versus 19 percent, p < 0.005). The dif-
ference between the two groups of relatives was attributable mainly
to major depression (32 versus 17 percent, p < 0.05) and generalized
anxiety disorder (15 versus 5 percent, p < 0.05). The frequencies of
somatoform and substance use disorders were similar in the two
groups of relatives. Psychometric data confirmed the fact that the se-
verity of symptoms of depression and anxiety was higher among the
first-degree relatives of patients with irritable bowel syndrome. In
contrast, the two groups of relatives had similar scores on measures
of extroversion, neuroticism, hostility, interpersonal sensitivity, and
hypochondriasis. Given the strong association between functional
gastrointestinal disorders and psychiatric illnesses dominated by de-
pression and anxiety in both probands and first-degree relatives, the
authors postulated that “they [these disorders] may be transmitted to-
gether and may represent features of a single disturbance” (Wood-
man et al., 1998, p. 52). However, a causal explanation of the associa-
tion between psychiatric morbidity and irritable bowel syndrome was
not provided and is very difficult to conceptualize given the very low
frequency of the syndrome among first-degree relatives.

The link between irritable bowel syndrome and psychiatric disor-
ders was studied in a large community by researchers from the Uni-
versity of Sydney, Australia (Talley et al., 2001). The investigators
were able to access the participants in the Dunedin Multidisciplinary
Health and Development Study, a complete one-year birth cohort
(N =1,037) of individuals born in 1972-1973 in Dunedin, New Zea-
land. Ninety-three percent of the participants were of European de-
scent, and 52 percent were males. The cohort was assessed at age 18
and age 21 with a structured psychiatric interview and diagnoses
made according to standard U.S. criteria (American Psychiatric As-
sociation, 1987). Data were coded to indicate no psychiatric morbid-
ity, episodic psychiatric morbidity, and chronic psychiatric disorder.
At age 26 the participants completed a bowel symptom questionnaire
that allowed the diagnosis of irritable bowel syndrome.

Irritable bowel syndrome was diagnosed according to the Manning
criteria (Manning et al., 1978) in 12.7 percent of the sample, or 10.8
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percent of males and 14.6 percent of females. The more restrictive
Rome criteria (Thompson et al., 1989) diagnosed the syndrome in 4.3
percent of the participants (3.3 percent of males and 5.3 percent of fe-
males). The structured interviews identified psychiatric disorders at
the age of 18 and/or 21 in 54 percent of the sample. The most com-
mon disorders were anxiety disorders (33 percent), depression (30
percent), and substance dependence (21 percent).

The presence of irritable bowel syndrome did not identify a group
with a higher prevalence of psychiatric disorders in this community
sample. The prevalence of any psychiatric disorder at age 18 or 21
was 31 percent among subjects without irritable bowel syndrome,
21 percent in the group diagnosed by the Rome criteria, and 35 per-
cent in those who met the Manning criteria. The prevalence for anxi-
ety disorders was 21 percent among those without bowel symptoms
and 16 percent and 26 percent in those diagnosed by the Rome and
Manning criteria, respectively. The frequency of the diagnosis of de-
pression was also similar in these three groups (22 percent, 24 per-
cent, and 28 percent). Intergroup similarities were also observed for
the prevalence of substance dependence (15 percent, 13 percent, and
12 percent).

Another study assessing psychiatric morbidity of patients with ir-
ritable bowel syndrome was an exploration of the prevalence of
somatization disorder carried out by researchers from Washington
University, St. Louis, Missouri (Miller et al., 2001). The study was
justified by the considerable theoretical and practical overlap be-
tween two conditions characterized by multiple unexplainable physi-
cal symptoms. The participants were recruited from among patients
referred for evaluation to gastroenterology clinics with the diagnosis
of irritable bowel syndrome (N = 24) and ulcerative colitis (N = 26).
All irritable bowel syndrome patients met the revised Rome diagnos-
tic criteria (Thompson et al., 1999). The participants were evaluated
by psychiatrists who used the highly structured Diagnostic Interview
Schedule (Robins et al., 1995) to establish the presence of mental dis-
orders according to the most recent standard (American Psychiatric
Association, 1994). The diagnosis of somatization disorder was made
in patients who had at least four out of ten medically unexplained
symptoms. Three of the ten symptoms (i.e., abdominal pain, abdomi-
nal distention, and diarrhea) overlap with the diagnostic criteria and
the clinical manifestations of irritable bowel syndrome and are com-
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mon also in patients with ulcerative colitis. In addition to making the
diagnosis of definite somatization disorder, the authors also estab-
lished the diagnosis of probable somatization disorder when three out
of ten symptom criteria were present. The interviewers were blinded
to the group membership of their subjects. The researchers also re-
viewed the participants’ clinic charts in order to increase the accuracy
of the assessment of somatization disorder. Illness behavior was mea-
sured with self-administered questionnaires.

The irritable bowel syndrome and ulcerative colitis groups were
similar with regard to age (42 versus 43 years), proportion of females
(75 versus 54 percent), duration of illness (nine versus 11 years), and
average number of visits to the clinic in the previous year (2.6 versus
2.5). Slightly more patients with irritable bowel syndrome were
symptomatic at the time of referral (92 versus 69 percent).

Ten female patients with irritable bowel syndrome (42 percent of
the sample) were classified as having somatization disorder. Six pa-
tients (25 percent) had definite somatization disorder, and four pa-
tients (17 percent) were diagnosed with probable somatization disor-
der. In contrast, none of the patients with ulcerative colitis met
criteria for somatization disorder. The subgroup of patients with irri-
table bowel syndrome and somatization disorder had an average of
7.4 of the ten possible symptoms required for the diagnosis of this
psychiatric disorder. In contrast, the average number of somatization
symptoms was 3.4 in the remaining patients with irritable bowel syn-
drome, reflecting the overlap in the definition of these conditions. Pa-
tients with ulcerative colitis had an average of 2.2 somatization
symptoms. Major depression was diagnosed in 58 percent of patients
with irritable bowel syndrome and 31 percent of the ulcerative colitis
group, a difference that did not reach statistical significance. The
prevalence of depression among patients with somatization disorder
was 80 percent.

The overall burden of psychopathology was clearly increased only
in patients with somatization disorder, as reflected by larger symp-
tom counts for generalized anxiety disorder, posttraumatic stress,
schizophrenia, eating disorders, and attention deficit hyperactivity
disorder. The excess of somatization and depressive symptoms was
particularly prevalent in women with irritable bowel syndrome. Global
assessments of illness behavior did not reveal significant differences
between groups. However, the subgroup of patients with irritable
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bowel syndrome and somatization disorder scored significantly higher
on all three dimensions tested, i.e., denial (p < 0.04), affective distur-
bance (p < 0.04), and disease conviction (p < 0.05). Gender did not
influence illness behavior. The authors interpreted the evidence to
imply that a substantial proportion of patients with irritable bowel
syndrome “may meet IBS [irritable bowel syndrome] criteria as part
of multisystem medical complaints, in the gastrointestinal system as
well as elsewhere” (Miller et al., 2001, p. 29).

These data show that the vast majority of patients with irritable
bowel syndrome and their first-degree relatives have a past history of
depressive and anxiety syndromes, but only one in four patients suf-
fers from an active mood disorder. Moreover, the severity of func-
tional gastrointestinal disorder does not correlate with the presence of
depression or anxiety, but is linked to the magnitude of the somati-
zation phenomena expressed by these patients. In turn, the severity of
somatization predicts the burden of psychopathology and the overall
psychological distress experienced in irritable bowel syndrome.






Chapter 7

Somatization and Posttraumatic Stress
in Gulf War Illness

The assessment of psychiatric morbidity in veterans of the Persian
Gulf conflict has been hampered by imprecise definition of their ill-
nesses, the overlap with chronic fatigue syndromes, and by contro-
versy regarding the role of stress in the causation of the syndrome
(Tournier et al., 2002). The issue is further complicated by the many
interpretations of illnesses reported by soldiers involved in modern
warfare and peace-keeping missions, including a psychotrauma start
model, a somatic start model, a premorbidity model, and a com-
plaints-not-related-to-war model (de Vries et al., 1999). However, a
consensus is emerging that cultural and psychological factors are ma-
jor contributors to the genesis and maintenance of Gulf War illness
(Sartin, 2000).

A careful cross-sectional study authored by researchers from the
Medical University of South Carolina, Charleston, Uniformed Ser-
vices University of Health Sciences, Bethesda, Maryland, and the
Walter Reed Army Medical Center, Washington, DC, focused on vet-
erans who returned from the Gulf area and sought medical attention
for illnesses related to their service experiences (Labbate et al.,
1998). The aim of the study was to investigate the frequency of psy-
chiatric syndromes and somatic symptoms, as well as their relation-
ship with traumatic events such as combat experience, combat injury,
and handling dead bodies.

The study used the patient population accrued through the Walter
Reed Army Medical Center’s participation in the Comprehensive
Clinical Evaluation Program of the Department of Defense, a clinical
initiative designed to serve veterans self-referred for symptoms thought
to be connected to their tour of duty to the Persian Gulf. The bound-
aries of the catchment area were the Atlantic seaboard to the east and
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the states of Virginia to the south, West Virginia and Pennsylvania to
the west, and Maine to the north. The symptomatic veterans were first
evaluated in a military community hospital. If the presenting symp-
toms could not be diagnosed or treated, the veterans’ care was trans-
ferred to a regional medical center for in-depth specialty evaluations.
The study sample included the 131 veterans referred consecutively
for this comprehensive evaluation in 1994 and 1995.

Psychiatric diagnoses were made with the Structured Clinical In-
terview (Spitzer et al., 1990) and the Clinical Assessment of Post-
traumatic Syndrome Scale (Blake et al., 1995). Issues related to phys-
ical or psychiatric attribution of the symptoms were resolved by
consensus after the data were collected. Trauma questionnaires en-
abled assessments of five Gulf War experiences (chemical alarms,
rocket alarms, witnessed casualties, direct combat, and wounded in
action) as well as past combat experience and injury, handling of
dead bodies, and previous psychological trauma.

The symptomatic Gulf-deployed veterans were mostly male (86
percent) and had a mean age of 36 years. The majority (69 percent)
were noncommissioned officers. Moderate or severe past trauma was
reported by 41 percent of veterans. Only a minority of these troops
had been exposed to live fire combat (15 percent), had been injured in
combat (6 percent), or had handled dead bodies (19 percent).

Mood disorders were diagnosed in 35 percent of these veterans
(major depression in 28 percent and dysthymia in 7 percent). Anxiety
disorders were identified in 32 percent of the sample (post-traumatic
stress disorder in 18 percent, panic disorder in 7 percent, generalized
anxiety disorder in 5 percent, and social phobia in 2 percent). Undif-
ferentiated somatoform disorder was the diagnosis given to 26 per-
cent of this patient population. Finally, 8 percent of the symptomatic
Gulf veterans suffered from alcohol abuse or dependence.

Younger age was a strong predictor for all psychiatric diagnoses
other than post-traumatic stress disorder. The latter illness was corre-
lated significantly with combat injury or exposure to one of the Gulf-
specific combat experiences. Handling dead bodies was a strong pre-
dictor for both post-traumatic stress disorder and undifferentiated
somatoform disorder. The possibility of a causal relationship be-
tween medically unexplained somatic symptoms of these veterans
and their psychiatric morbidity was not explored.
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The study of psychiatric morbidity of individuals diagnosed with
Gulf War syndrome has been substantially helped by investigators
from Boston University and Tulane University in work designed at
the National Center for Posttraumatic Stress Disorder, Boston Vet-
erans’ Administration Medical Center (White et al., 2001). In this
carefully controlled investigation conducted from 1994 to 1996, the
authors attempted to establish not only the psychiatric morbidity of
Gulf War veterans, but also the relationship between psychiatric dis-
orders, particularly major depression and post-traumatic stress disor-
der, and the number and pattern of somatic complaints in this popula-
tion. The deployed veteran sample consisted of 2,949 Army troops
from New England deployed to the Gulf War zone from Fort Devens
and 928 Louisiana troops from all military branches who departed
from New Orleans. An appropriately complex sampling strategy was
used to select 353 subjects from Fort Devens and 194 from New Or-
leans. This sample was thought to represent well the gender distribu-
tion and the prevalence of somatic complainers in the initial cohort.
Complete data were provided by 148 veterans from Fort Devens and
73 from New Orleans. The control group was recruited from among
the members of an air ambulance company called for duty at the same
time as the study subjects, but sent to Germany for the duration of the
Persian Gulf conflict. These troops did not see military action in the Per-
sian Gulf, but assisted with transport missions and German civilian
evacuations. Of the 95 members of the unit, 48 agreed to complete all
the measures of the study.

The main data collection instrument was the Structured Clinical
Interview (Spitzer et al., 1990), designed to identify current and life-
time psychiatric diagnoses. The diagnosis of post-traumatic stress
disorder was made with a clinical rating scale (Blake et al., 1995).
The presence of 49 somatic symptoms during the most recent 30-day
period was assessed with a standardized questionnaire. Twenty-four
of these 49 symptoms were used to calculate a separate score indicat-
ing distress into one of nine different body systems. Finally, combat
exposure was assessed with a standardized instrument that included
traditional military experiences, such as being surrounded by the en-
emy, as well as items specific for the Persian Gulf conflict, such as
being on alert for attacks with biological weaponry.

The two groups of Gulf War veterans and the control troops were
remarkably similar with respect to age (range of means 36 to 41
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years), educational status (range of means 13 to 14 years in school),
and previous combat exposure. The group of deployed Louisiana vet-
erans comprised significantly more women (21 versus 8 percent in
the Fort Devens group and 12 percent in the control group) and non-
white troops (44 versus 4 percent and 0 percent). The two deployed
groups had significantly fewer officers and personnel with prior ser-
vice or combat experience in Vietnam than the control group.

The troops deployed to the Persian Gulf reported an average of
three symptoms, while the control group reported an average of only
0.2 symptoms, a statistically significant difference. The prevalence of
major depression at any point during lifetime was 22 percent in the
Fort Devens group, 10 percent in the New Orleans group, and 4 per-
cent in the control group of troops deployed to Europe. The rates of
current major depression were 7 percent in the Fort Devens and 4 per-
cent in the New Orleans group. There were no cases of major depres-
sion among the veterans who had served in Germany. The frequency
of major depression (lifetime and current) was significantly greater in
the Gulf War veterans from Massachusetts than in the Louisiana co-
hort or among the troops sent to Germany. The only other mood dis-
order diagnosed in this sample was dysthymia (4 percent in the Fort
Devens group and 5 percent among troops from New Orleans). There
were no cases of dysthymia diagnosed among the military personnel
not deployed to the Persian Gulf.

The highest frequency of current (7 percent) and lifetime (8 per-
cent) post-traumatic stress disorder was recorded in the group of Gulf
War veterans from Louisiana. By comparison, the Fort Devens group
had a lifetime prevalence of 6.5 percent and a current prevalence of
6.5 percent. There were no cases of post-traumatic stress disorder
among the group deployed to Germany, a difference that reached sta-
tistical significance with both groups of Gulf War veterans. Other
anxiety disorders (generalized anxiety disorder, panic disorder, ago-
raphobia, social phobia, and obsessive-compulsive disorder) were
distinctly uncommon in all three groups of veterans, with the highest
frequencies recorded for these disorders being 7 percent for social
phobia (Louisiana group), 4 percent for panic disorder (Louisiana group),
1 percent for generalized anxiety disorders (Fort Devens group), 1 per-
cent for agoraphobia (Fort Devens Group), and 1 percent for obsessive-
compulsive disorder (Fort Devens group).



Somatization and Posttraumatic Stress in Gulf War Illness 87

The Fort Devens and New Orleans cohorts were then combined
and a hierarchical multiple regression was performed in order to es-
tablish the correlation between deployment to the Persian Gulf and
the presence of somatic complaints. The study found an inverse cor-
relation with the level of education and prior military service. The
veterans reporting the largest number of somatic symptoms were less
educated and more likely to have no prior military experience. A sig-
nificant correlation existed between the presence of a psychiatric dis-
order (major depression and/or post-traumatic stress disorder) and
the number of somatic symptoms. Among troops reporting ten or
more symptoms, the lifetime prevalence of major depression was
61 percent and that of posttraumatic stress was 19 percent. In con-
trast, the lifetime prevalence of major depression was only 5 percent,
and there were no cases of post-traumatic stress disorder among
Gulf-deployed veterans who reported no somatic symptoms at the
time of entry into the study. After controlling these findings for co-
hort and prior military service, the authors found that only current
post-traumatic stress disorder, but not major depression, had a signifi-
cant impact on the number of somatic complaints.

Veterans diagnosed with current post-traumatic stress disorder had
an average of five more somatic symptoms than troops without this
anxiety disorder. The comorbid association between post-traumatic
stress disorder and the other psychiatric disorders did not change the
strength of the statistical correlation with the number of somatic
complaints. A number of observations pointed out that somatic com-
plaints were clustered by organ or system. For example, of the four
symptoms from the neurological clusters (headaches, numbness of
the arms or legs, dizziness, and lightheadedness), the Gulf-deployed
veterans with current major depression or post-traumatic stress disor-
der reported an average of 3.8 symptoms, while the Gulf-deployed
troops without these mental illnesses reported an average of two
symptoms. Substantial differences were also found with regard to the
neuropsychological cluster (difficulty learning new material, diffi-
culty concentrating, and confusion) and the gastrointestinal cluster
(stomach cramps or excess gas, nausea or upset stomach, and diar-
rhea or constipation), for which Gulf-deployed veterans with major
depression and post-traumatic stress disorder reported at least three
times more symptoms than Gulf veterans without these diagnoses
and ten times more than the troops serving in Germany.
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Investigators from the University of lowa, lowa City, and the Cen-
ters for Disease Control and Prevention, Atlanta, Georgia, carried out
an epidemiological study of 29,010 individuals who had served in the
U.S. military during the time of the Persian Gulf conflict and had
listed Iowa as their home state at the time of entry into the service
(Doebbeling et al., 2000). Deployed and nondeployed subjects were
randomly selected using a stratified procedure aimed to match the
study groups with regard to age, gender, ethnic group, rank, and ser-
vice branch. Of the 4,886 eligible veterans, 3,695 (76 percent) partic-
ipated in the study. The subjects had served in 889 deployed and 893
nondeployed military units.

Data were collected during computer-assisted telephone inter-
views from September 1995 through May 1996. The core of the
structured instrument used during the interviews was 78 symptoms.
These items were rated on a scale ranging from “not present” to “ex-
tremely bothersome.” Data were also obtained regarding the presence
of 35 additional symptoms and 24 medical problems. The symptoms
were recorded only if they had been present during the year preceding
the interview and only if their onset occurred during or after the Gulf
conflict.

The analysis of the data was carried out in three main stages. First,
the frequency distribution of each symptom was compared between
the two groups. Second, the group of veterans deployed to the Persian
Gulf was randomly divided into a “derivation” and a “validation”
sample, and factor analysis was used to detect reproducible clusters
of symptoms specific for the deployed group. Third, factor analysis
was employed to compare groups of symptoms in the deployed and
nondeployed veterans’ groups.

Compared with the nondeployed subjects, the veterans who had
served in the Persian Gulf were slightly more likely to be younger
than 25 years of age (55 versus 47 percent), of male gender (93 versus
89 percent), of enlisted rank (91 versus 87 percent), and to have only
a high school education (92 versus 42 percent).

The most common symptoms reported by the Gulf War veterans
and nondeployed military personnel were feeling tired (38 versus 19
percent), lacking in energy (35 versus 17 percent), needing to rest
more (32 versus 17 percent), and feeling extreme fatigue almost ev-
ery day (23 versus 9 percent). A substantial number of veterans also
reported joint pains (37 versus 16 percent), muscle soreness or stiff-
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ness (31 versus 17 percent), back pain (30 versus 16 percent), and
headaches (23 versus 8 percent). Many subjects suffered from sleep
disturbances that were described as feeling unusually sleepy or drowsy
(27 versus 13 percent) or having trouble falling or staying asleep (26
versus 13 percent). Common cognitive difficulties included forget-
fulness (22 versus 8 percent) and impaired concentration (17 versus
7 percent). A substantial proportion of participants reported numb-
ness or tingling sensations (27 versus 14 percent) and feeling weak in
parts of the body (23 versus 10 percent). Overall, significantly more
of the deployed veteran group (50 versus 14 percent) reported contin-
uing health problems considered by them to be related to service dur-
ing the Gulf War period. Of the 137 symptoms recorded in this study,
123 were more frequently reported by the deployed veterans.

In the derivation subsample of the Gulf War veterans, the factor
analysis isolated three groups of symptoms. The first was called “so-
matic distress” and had as its key symptoms items such as joint stiff-
ness and pain, muscle pain, headaches, numbness or tingling, and
nausea. The second focused on symptoms indicating “psychological
distress,” i.e., depression, loss of interest in pleasurable activities,
worrying, and feeling distant or cut off. The third group of symptoms
was aggregated under the label of “panic” and described complaints
common during panic attacks or states of sympathetic arousal such
as episodic diaphoresis, chest pain, and palpitations. The three
groups of symptoms were reliably confirmed in the validation sub-
sample. The total variance attributed to these factors was 37 percent
in the derivation group and 35 percent in the validation group. More-
over, the intercorrelation scores of the three factors, a measure of
their conceptual strength, were very good at 0.88 for “panic,” 0.89 for
“psychological distress,” and 0.90 for “somatic distress.” The same
three factors were identified among the nondeployed veterans. In this
population, the common variance explained by the three factors was
29 percent. The authors interpreted their findings as a rejection of the
existence of a morbid condition specific to Gulf War veterans, be-
cause the broad range of symptoms was considered “difficult to
explain pathophysiologically as a single illness” (Doebbeling et al.,
2000, p. 702). It appears that being a member of the U.S. military at
the time of the conflict in the Persian Gulf determined a high preva-
lence of medically unexplained symptoms in later years. The ques-
tion as to whether this pattern of reporting was similar to other com-
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bat-induced illnesses or was analogous to traditional somatoform
disorders was left unanswered by these data.

The similarity between the symptoms reported by deployed and
nondeployed veterans of the U.S. military after the Gulf War conflict
was confirmed by investigators from the Naval Health Research Cen-
ter, San Diego, and University of California at San Diego, La Jolla,
California (Knoke et al., 2000). The sample studied consisted of the
8,500 U.S. naval mobile construction personnel (Seabees) who had
been on active duty from September 1990 through 1994. Research
data were obtained from the 1,496 of these individuals who agreed to
participate and were in residence in the United States at the time of
the study. After excluding the 39 women Seabees, the final study
groups comprised 524 personnel who had been deployed to the Per-
sian Gulf during the conflict and 935 nondeployed (control) subjects.
The participation rate was 65 percent for deployed Seabees, but only
46 percent for the nondeployed personnel. As in the lowa cohort
(Doebbeling et al., 2000), the deployed participants were younger,
had less education, and were less likely to have officer rank. The eth-
nic origin of the subjects was similar in the two groups.

The primary data collection instrument was a list of 98 symptoms,
which included 57 symptoms evaluated by a standard instrument, the
Hopkins Symptom Checklist (Derogatis et al., 1974), and 41 symp-
toms selected by the authors as representative of the common com-
plaints after deployment for the Gulf War. The complaints evaluated
by the Hopkins Symptom Checklist were clustered to identify soma-
tization, obsessive-compulsive states, interpersonal sensitivity, de-
pression, and anxiety. Statistical processing used factor analysis to
identify clusters of symptoms in both groups.

The most common complaints were headache (55 percent in the
deployed group versus 43 percent in the nondeployed group), trouble
remembering things (51 versus 29 percent), lower back pain (51 ver-
sus 40 percent), slowed down/low in energy (51 versus 33 percent),
muscle soreness (36 versus 26 percent), worrying about things (35
versus 24 percent), worried about sloppiness (35 versus 23 percent),
difficulty sleeping (34 versus 21 percent), trouble concentrating (32
versus 16 percent), joint pain (14 versus 5 percent), and rash or skin
ulcer (14 versus 4 percent). Overall, significantly more deployed men
reported significantly more symptoms than the nondeployed control
subjects.
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Factor analysis identified five groups of symptoms with minimal
overlap in the deployed group. The first was named “insecurity or mi-
nor depression” and included items such as feeling lonely, feeling
blue, feeling inferior to others, asking others what to do, worrying
about things, feeling hopeless about the future, feeling trapped, feel-
ing fearful, being shy or uneasy about the opposite sex, and finding it
tough to make decisions. The second factor was named “somatiza-
tion” and relied on symptoms of weakness in parts of the body, heavy
arms and legs, trouble getting breath, soreness in muscles, numbness
or tingling, faintness or dizziness, and headache. The third factor was
named “depression” and was based on reports of unusual irritability,
loss of interest in life, marital stress, trouble sleeping, and unusual fa-
tigue. The “obsessive-compulsive” factor took into account symp-
toms such as feeling confused, forgetfulness, double-checking one-
self, and doing things slowly. The fifth and final factor was named
“malaise” and included tender lymph nodes, fever, sore throat, night
sweats, and sudden hair loss. All together, they accounted for 80 per-
cent of variance in the symptoms retained in the model. A similar
analysis of the data provided by the nondeployed Seabees produced
five similar factors, which accounted for 89 percent of the variance.

The direct comparison of the two groups indicated that three of the
five groups of symptoms, i.e., somatization, depression, and obses-
sive-compulsive, had significantly greater scores in the deployed
group. The factor malaise, based on symptoms considered specific
for the Gulf War illness, had a significantly greater score in the
nondeployed group (p < 0.0001). The factor insecurity was similarly
scored in the two groups. A multivariate analysis excluded malaise
from the model. The three factors that emerged from this complex
evaluation, somatization, depression, and obsessive-compulsive, had
higher scores among the deployed Navy men. The study’s conclusion
showed a striking similarity to that of previous work (Doebbeling et
al., 2000): veterans of the Gulf War and nondeployed controls have
the same symptoms and the same illnesses, but the former report
more of both.

The presence of posttraumatic stress was the focus of a study car-
ried out by investigators affiliated with the Portland (Oregon) Envi-
ronmental Hazards Research Center and the Oregon Health Sciences
University (Ford et al., 2001). The authors used a large database pro-
vided by the Department of Defense to conduct a cross-sectional
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study of these symptoms and their relationship to the somatic and
psychological dimensions of this syndrome. A total of 2,002 ran-
domly selected eligible veterans from the states of Oregon and Wash-
ington were mailed a screening questionnaire, and the 1,119 who re-
turned it were offered a comprehensive medical evaluation of their
chronic symptoms. The process identified 237 individuals with per-
sistent symptoms that had started after their service in the Persian
Gulf and could not be attributed to a physical disorder. The subjects
had symptoms from at least one of the following categories: cogni-
tive, fatigue, musculoskeletal pain, gastrointestinal distress, and skin
or mucous membrane lesions. The symptoms had to have their onset
during or after the Gulf War, last at least one month, and be present
within three months of entry into the study.

Of the 237 cases, 207 had cognitive symptoms, 100 had fatigue, 92
had muscle and joint pains, 25 had gastrointestinal symptoms, and
four had skin lesions. The final study group comprised 119 veterans
with cognitive symptoms plus fatigue or musculoskeletal pain. A
control group of 112 veterans without persistent symptoms was also
recruited. Il and control groups were similar with respect to gender,
ethnic background, marital status, and current income.

The participants were assessed with a 19-test battery administered
during a four-hour session. The instruments measured psychiatric
symptoms, current severity of anxiety and depression, presence and
severity of personality pathology, psychosocial stressors, functional
impairment, alcohol and drug use, war zone exposures (e.g., wound-
ing or death of others, threat of injury, physical abuse, and experience
as a prisoner of war), and service-related posttraumatic stress symp-
toms. A preliminary analysis indicated no significant overlap be-
tween cognitive symptoms and posttraumatic stress findings and con-
firmed the validity of full-sample logistic regression evaluation of the
data.

The ill veterans were younger (mean 32 versus 34 years) and had a
lower educational level (13 versus 14 years) than the control group.
Univariate logistic regression tests indicated that the ill veterans had
more posttraumatic stress symptoms, reported more war-related trau-
matic exposures, and had significantly higher levels of somatic pre-
occupation and distress (p < 0.0001) than the veteran control group.
They were also more depressed and more anxious (p < 0.0001) and
had more health problems, pain, and fatigue (p < 0.0002). In a
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multivariate logistic regression model, the two groups were distin-
guished by four variables: posttraumatic stress symptoms (p < 0.004),
traumatic war-zone exposures (p = 0.007), severity of somatic preoc-
cupation and distress (p < 0.001), and severity of current depression
(p=0.003). The model had a sensitivity of 90 percent, a specificity of
77 percent, and classified correctly 86 percent of the participants.
Cross-validation analyses conducted on a randomly selected half-
sample produced evidence that the severity of somatic preoccupation
and posttraumatic symptoms were the two replicable indicators of
caseness. The authors stressed the fact that in most cases the number
of post-traumatic symptoms did not support a full-fledged diagno-
sis of post-traumatic stress disorder. Nonetheless, they felt that psy-
chological factors specifically related to trauma are “robustly associ-
ated with the presence of persistent somatic problems that could be
medically documented but not diagnostically explained” (Ford et al.,
2001, p. 848).

A further contribution to the discovery of post-traumatic stress dis-
order in Gulf veterans has been made by investigators associated with
Center for the Study of War-Related Illness, Veterans Administration
Medical Center in East Orange, New Jersey (Natelson et al., 2001).
The authors restricted their investigation to a group of 76 ill Gulf vet-
erans who met criteria for chronic fatigue syndrome (N = 65) or idio-
pathic chronic fatigue (N = 11) as defined by an international collec-
tive (Fukuda et al., 1994). Data were collected with a structured
diagnostic interview for psychiatric disorders (Marcus et al., 1990)
and a validated symptom checklist (Keane et al., 1988).

The structured psychiatric interview diagnosed post-traumatic stress
disorder in 23 of the 76 participants (30 percent). The condition was
currently active in all but one of these patients. The symptom check-
list identified the presence of posttraumatic stress in 26 (41 percent)
of the ill Gulf veterans. Twelve veterans (21 percent) met criteria for
post-traumatic stress disorder on both the interview and the symptom
checklist. The authors conclude that the “stress of deployment and
combat did play a significant role in producing the alterations in
health” (Natelson et al., 2001, p. 795) reported by many Gulf veterans
with medically unexplained physical complaints.

In summary, the evidence indicates that Gulf War illness is charac-
terized by multiple bodily complaints, somatic preoccupation, and
somatic distress. The magnitude of somatization phenomena corre-



94  THE PSYCHOPATHOLOGY OF FUNCTIONAL SOMATIC SYNDROMES

lates with the presence and severity of posttraumatic stress symptoms.
Fatigue, sleep disturbance, cognitive deficits, and panic symptoms
are also commonly reported by ill veterans, but a direct relationship
with depressive or anxiety disorders has not been established.
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Chapter 8

Neuroanatomy and Brain Perfusion
in Functional Somatic Syndromes

Neuroimaging methods have been extensively used to help define
structural and functional abnormalities in psychiatric and functional
illnesses. Particular attention has been devoted to the neuroanatomy
of depression and anxiety, and the prefrontal and parietal cortex, an-
terior cingulate, and the amygdala have emerged as critical compo-
nents of dysfunctional circuitry in these conditions (Davidson et al.,
1999). The best-replicated finding in mood disorders is an increased
frequency of periventricular and white matter hyperintensities on
magnetic resonance images (Soares and Mann, 1997). Static imaging
in unipolar depression has also demonstrated a decrease in the size of
the frontal lobe, cerebellum, caudate, and putamen (Soares and
Mann, 1997), while functional neuroimaging has identified a de-
crease in the prefrontal cortical function and an increase in sub-
cortical anterior paralimbic activity (Ketter and Wang, 2002). In this
chapter we review the controlled neuroimaging studies performed in
patients with functional somatic syndromes to determine whether
these conditions are associated with neuroimaging abnormalities,
whether these abnormalities are similar to those of mentally ill con-
trols, and whether the anatomical and functional changes correlate
with the clinical manifestations of the functional illness.

MAGNETIC RESONANCE
AND SINGLE PHOTON EMISSION IMAGING
IN CHRONIC FATIGUE SYNDROME

The first study of magnetic resonance abnormalities in patients
with chronic fatigue syndrome evaluated a cluster of cases seen in a
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general internal medicine practice located in Incline Village, Nevada
(Buchwald et al., 1992). Magnetic resonance scans were obtained on
144 of the 259 patients enrolled in the cross-sectional investigation.
Their mean age was 39 years, 72 percent were female, and 43 percent
had completed at least four years of post-high school education.
Compared with the remainder of study cohort, patients sent for mag-
netic resonance imaging of the brain were more likely to consider
themselves unable to hold full-time jobs (67 versus 37 percent), and
to have chronic headaches (91 versus 78 percent), paresthesias (75
versus 47 percent) and nausea (63 versus 38 percent). The neurologi-
cal events recorded for this cohort included transient ataxia (ten pa-
tients), transient paresis (eight patients), and seizures (seven patients).
The control data were obtained from an evaluation of magnetic reso-
nance images obtained on 47 gender- and age-matchedpatients with-
out chronic fatigue. The control subjects had been neuroimaged in
another state with similar equipment, i.e., a 1.5 Tesla magnet pro-
grammed to obtain transaxial spin echo scans at 5 mm intervals from
the foramen magnum to the vertex. Forty-two of the control subjects
were healthy, four had been referred for evaluation after head trauma,
and one had neck pain. A neuroradiologist not involved with the orig-
inal examination evaluated all the scans but was not blinded to the
clinical status of the subjects.

Magnetic resonance abnormalities were identified in 78 percent of
patients with chronic fatigue syndrome and 21 percent of the healthy
control subjects. The abnormalities consisted of punctate hyper-
intensities in the subcortical white matter. Larger hyperintense areas
were also occasionally seen, but the frequency of these abnormalities
was not reported. The location of hyperintense signals correlated
with the patients’ symptoms in only 8 percent of the cases; seven pa-
tients with unspecified visual complaints had abnormalities in the oc-
cipital cortex, one patient with ataxia had cerebellar high-intensity
signals, and one patient with ataxia had a contralateral internal cap-
sule hyperintensity. The authors noted that “the clinical significance
of these ‘incidental’ areas of high signal intensity in the white matter
is not known” (Buchwald et al., 1992, p. 109).

One year after the publication of the Incline Village data (Buch-
wald et al., 1992), investigators from the New Jersey Medical School
in Newark reported the results of a study of brain magnetic resonance
imaging in 52 patients with chronic fatigue syndrome and 52 age-
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and gender-matched control subjects (Natelson et al., 1993). The pa-
tients with chronic fatigue (46 women and six men; mean age 38
years) were diagnosed with the syndrome according to standard crite-
ria (Holmes et al., 1988). The illness had been present for at least 12
months and was accompanied by at least a 50 percent reduction in ac-
tivity in all participants. Self-administered instruments were used to
assess the presence of current mood disorders. All patients had a
completely normal neurological examination and had tested nega-
tively for Lyme disease on multiple occasions. The control group
comprised subjects undergoing diagnostic evaluation of headaches or
neuroimaging following head trauma. Other than to indicate that
none of these subjects had a space-occupying lesion, the authors did
not provide any other clinical or psychometric data.

All of the control subjects and 27 of the 52 patients with chronic
fatigue syndrome underwent brain imaging at the same location. The
remaining patients with the syndrome had their magnetic resonance
scans obtained at four other sites. Each of the five imaging centers
used a different data acquisition system. After each center’s neuro-
radiologist read the images, the identifying data were obliterated and
scans read by a second neuroradiologist. Observer agreement was re-
corded for 39 of the chronic fatigue syndrome cases and 44 control
subjects.

Magnetic resonance abnormalities were identified in 14 patients
(27 percent) with chronic fatigue syndrome and one of the control
subjects (2 percent). Among the fatigue patients, the abnormalities
consisted of small areas of increased signal intensity in the corona
radiata area of the white matter (seven patients); ventricular or sulcal
enlargement (five patients); a single pontine calcium or hemosiderin
deposit (one patient); and a single, small periventricular hyperin-
tensity (one patient). The control subject had a small abnormality in
the pons. Twelve of the 14 chronic fatigue patients with magnetic res-
onance abnormalities had completed the psychometric evaluation
and were compared with 12 fatigue patients without neuroimaging
abnormalities. The frequencies of depression in these subsamples
were 58 percent and 25 percent, respectively. Due to the small sample
size, the difference did not reach statistical significance. In their
analysis of the data, the authors pointed out that clinical follow-up of
eight patients with magnetic resonance abnormalities reclassified
two with multiple sclerosis and one patient with collagen vascular
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disease. Two other patients from this subgroup were thought to have
abnormalities related to a discrete vascular lesion or severe head
trauma. Therefore, the revised prevalence of abnormalities in the
chronic fatigue syndrome group was 17 percent, significantly lower
than the 78 percent prevalence reported by Buchwald et al. (1992). Of
note also is the fact that Buchwald et al. (1992) reported ten times
more abnormalities in their control group (21 versus 2 percent). The
significance of the abnormalities remained unknown, but the authors
wisely suggested the need to include control subjects with depression
in future neuroimaging studies of chronic fatigue syndrome.

The third study of magnetic resonance abnormalities in chronic fa-
tigue syndrome was performed by an interdisciplinary group from
the Brigham and Women’s Hospital in Boston (Schwartz et al.,
1994). Two of the investigators were among the authors of a previous
report (Buchwald et al., 1992). The researchers used the database
generated by the clinical evaluation of 251 patients to select 16 cases
(mean age 42 years) who had had both magnetic resonance and single
photon emission tomographic studies within a period not exceeding
ten weeks. Fifteen age- and gender-matched healthy subjects (mean
age 39 years) formed the control group for the magnetic resonance
study. Fourteen other healthy subjects (mean age 49 years) consti-
tuted the control group for the single photon emission tomography
portion of the data. The neuroimaging was performed using standard
techniques at the authors’ institution and the computer-generated
films submitted in random order for blinded interpretation by three
neuroradiologists. A consensus conference was held to reach closure
regarding the number, size, and location of the identified abnormali-
ties.

Magnetic resonance abnormalities were present in 50 percent of
patients with chronic fatigue syndrome and 20 percent of healthy
control subjects. The difference between these proportions did not
reach statistical significance. The findings consisted of small areas of
signal hyperintensity involving the subcortical and periventricular
white matter, the internal capsule, centrum semiovale, and corona
radiata. The largest such area of increased signal intensity was 1 cm
in diameter. The average number of hyperintense foci was statisti-
cally similar in the two groups (2.06 versus 0.8).

Single-photon emission tomographic images were interpreted to
show perfusion abnormalities in 81 percent of patients with chronic
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fatigue syndrome and 21 percent of the healthy control subjects (p <
0.01). The number of hypoperfused areas was substantially greater in
the patient group (7.3 versus 0.4, p < 0.001). The regions most af-
fected in chronic fatigue syndrome were the lateral frontal cortex, the
lateral temporal cortex, and the basal ganglia. This distribution did
not match the location of hyperintense signals found on magnetic res-
onance imaging. Without giving details, the authors indicated that
“the majority of patients with abnormalities on SPECT [single pho-
ton emission tomography] had normal findings on MR [magnetic res-
onance] images” (Schwartz et al., 1994, p. 937).

European researchers added to the growing popularity of magnetic
resonance assessments in chronic fatigue syndrome a controlled
study performed at the University College, London Medical School,
London (Greco et al., 1997). Their patient group comprised 43 pa-
tients with chronic fatigue syndrome. Structured psychiatric evalua-
tions identified lifetime psychiatric disorders in 28 patients. Fourteen
cases had a current or past history of depression, and 14 had anxiety
or somatization disorder. An age and gender-matched control group
was recruited from among individuals with a diagnosis of benign po-
sitional vertigo. All of the control subjects had normal findings on
neurological examination. Images were obtained with a 1.0 Tesla
magnet for the patients with chronic fatigue syndrome. A 1.5 Tesla mag-
net was used to image the control subjects. The difference in equip-
ment was not explained in the report, and probably contributed to the
fact that the neuroradiologist who read the images was apparently
blinded only to the psychiatric diagnoses of the chronic fatigue syn-
drome patients.

Magnetic resonance abnormalities were identified in 13 patients
(32 percent) with chronic fatigue syndrome and 12 control subjects
(28 percent). Eleven of the 13 chronic fatigue cases had punctate foci
of hyperintensity in corona radiata, centrum ovale, frontoparietal
subcortical white matter, and external capsule. The remaining two fa-
tigue patients had periventricular hyperintensities compatible with
demyelination. Chronic fatigue patients older than 50 years of age
had a much higher prevalence of abnormalities than younger suffer-
ers (64 versus 21 percent, p < 0.01). In the younger group the hy-
perintensities were nonspecific, while those identified in older pa-
tients were interpreted to suggest age-related small vessel disease. A
similar pattern was detected in the control group. The prevalence of



102 THE PSYCHOPATHOLOGY OF FUNCTIONAL SOMATIC SYNDROMES

abnormalities was 40 percent in the chronic fatigue subgroup without
psychiatric disorders, 36 percent in those with associated depression,
and 14 percent among fatigue patients with other psychiatric diagno-
ses. The difference between these proportions did not reach statistical
significance. Based on these findings, the authors appropriately con-
cluded “no MR [magnetic resonance] pattern of abnormalities is spe-
cific to CFS [chronic fatigue syndrome]” (Greco et al., 1997, p. 1269).
A few years later, the investigators from the New Jersey Medical
School, Newark, evaluated again the significance of brain magnetic
resonance imaging abnormalities and their relationship to the psychi-
atric morbidity of patients with chronic fatigue syndrome (Lange et
al., 1999). Thirty-nine patients with chronic fatigue syndrome were
recruited for this project. All patients met established diagnostic cri-
teria (Fukuda et al., 1994). Only patients without psychiatric disorder
(American Medical Association, 1987) prior to the onset of the fa-
tigue illness were included in the study group. The 19 control sub-
jects contacted the investigators in response to advertisements and
had no history of medical or psychiatric illnesses. A structured psy-
chiatric interview (Markus et al., 1991) was administered to all par-
ticipants and identified a psychiatric disorder in 18 of the 39 chronic
fatigue patients. In this subgroup, 89 percent of patients had major
depression, 6 percent had dysthymia, 11 percent had generalized anx-
iety disorder, and 6 percent had somatoform disorders. All of these
disorders had their onset after the start of the functional illness.
Magnetic resonance imaging was performed on all participants at
a single location, using a 1.5 Tesla magnet. The images were read in-
dependently by two neuroradiologists who were unaware of the sub-
jects’ status as patients or controls. The readers had been trained to
identify and score the severity of lateral ventricular enlargement,
subcortical white matter hyperintensity, gray matter and brainstem
hyperintensity, cerebral atrophy, and right-left cerebral asymmetry.
Their interpretations of the data were in agreement for 19 of the 39
patients with chronic fatigue syndrome and 11 of the 19 control sub-
jects. The two readers met and reached consensus on 27 of the dis-
crepant results, while a tie-breaking third neuroradiologist adjudicated
the remaining cases. The disputed findings were the number of hy-
perintensities and the decision to diagnose atrophy or asymmetry.
Magnetic resonance abnormalities were identified in the brains of
18 patients (46 percent) with chronic fatigue syndrome and six con-
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trol subjects (32 percent). The difference between these proportions
was not significant. The duration and severity of the fatigue illness
did not correlate with the radiological findings. The analysis of clini-
cal subsets revealed abnormalities in 14 of the 21 chronic fatigue pa-
tients without a current psychiatric disorder and in four of the 18 pa-
tients with this comorbid association (70 versus 22 percent, p < 0.01).
The difference was explained in large part by a higher incidence of
hyperintensities in the subcortical white matter (less than 5 mm in di-
ameter), present in 48 percent of chronic fatigue syndrome patients
without psychiatric disorder, as compared with 17 percent in the
other patients and 11 percent in the healthy control group (p = 0.04).
All participants with these abnormalities had at least one such hyper-
intensity in the frontal lobe, and in two-thirds of these cases the
hyperintensities were confined to the frontal lobe. Periventricular
white matter hyperintensities, gray matter hyperintensities, lateral
ventricular enlargement, and atrophy were uncommon in both groups.
None of the intergroup differences reached statistical significance.
The pathophysiological significance of the magnetic resonance ab-
normalities was not elucidated.

Two years later, the same group of investigators from the New Jer-
sey Medical School at Newark focused their attention on the mag-
netic resonance assessment of cerebral ventricular volumes (Lange et
al., 2001). The authors hypothesized that patients with chronic fa-
tigue syndrome have white matter loss and recruited for their study
28 patients with this condition and 15 healthy control subjects. The
groups were similar with regard to age, gender distribution, handed-
ness, and level of education. The patients had a mean duration of ill-
ness of three years and no history of psychiatric disorder within the
five years preceding the onset of their fatigue. Structured psychiatric
interviews identified current psychiatric disorders in 11 of the 28 pa-
tients. The most common psychiatric disorder was major depression,
diagnosed in ten subjects. Three patients had anxiety disorders,
which in two cases were comorbid to major depression.

Magnetic resonance examinations were performed at a single cen-
ter using a 1.0 Tesla magnet. In each case, fifty 3-mm adjoining slices
were obtained. The volumes of different tissue types (i.e., brain and
cerebrospinal fluid) were calculated using an algorithm that required
visual estimation of the size and intensity of each area and automatic
morphometric measurements. The data were collected independently
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by two raters who were unaware of group membership or other char-
acteristics of the cases. Other measurements included self-ratings of
the severity of 16 symptoms and of the overall level of discomfort.

Compared with healthy subjects, patients with chronic fatigue syn-
drome were found to have larger volumes of the lateral ventricles.
The significance of the differences was given as p = 0.06 for the en-
tire ventricular system and as p = 0.07 for the separate comparisons
of the left and right ventricles, respectively. The ventricle-to-brain ra-
tios were also statistically similar in the two groups, as was the degree
of brain asymmetry. Coexisting psychiatric diagnoses, severity of
symptoms, and duration of the fatiguing illness did not correlate with
the cerebral ventricular volumes. The authors attributed the lack of
significant differences to the small sample size by noting that the
study had only a 46 percent chance to detect true differences at the
p < 0.05 level. Be that as it may, the hypothesized brain mass loss in
patients with chronic fatigue syndrome was not confirmed by this
work.

A further attempt to elucidate the relationship between magnetic
resonance abnormalities and clinical dimensions of chronic fatigue
syndrome was made by the same group of investigators from the New
Jersey Medical School, Newark (Cook et al., 2001). This time, the au-
thors hypothesized that patients with neuroimaging abnormalities
would report impaired physical functioning. Data were obtained
from 48 subjects with chronic fatigue syndrome. The majority of the
subjects had been included in a previous study (Lange et al., 1999).
Images were obtained with 1.0 Tesla magnet that produced 5-mm
thick slices. The films were read independently by two neuroradiolo-
gists who identified them as abnormal based on the detection of en-
largement of the lateral ventricles; hyperintensities in the gray matter
or brainstem; cerebral atrophy; and left-right hemispheric asymme-
try. Functional impairment was measured with the physical function-
ing subscale and the physical component summary of the self-admin-
istered short form of the Medical Outcome Study questionnaire
(Stewart et al., 1988).

Twenty-five of the 48 chronic fatigue syndrome patients included
in this study had brain magnetic resonance abnormalities. As a group,
they were significantly older than patients with normal neuroimaging
studies (43 versus 33 years, p < 0.001). Patients with magnetic reso-
nance abnormalities reported more impairment in physical function-
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ing than the remainder of the study cohort (p < 0.03). However, analysis
of covariance with age indicated that the difference in physical func-
tioning had only marginal significance (p < 0.05) for one subscale
and lacked significance for the summary score (p < 0.66). The data
did not support a clinically meaningful correlation between magnetic
resonance abnormalities and physical functioning. The findings were
similar with those obtained in studies showing that white matter
abnormalities discovered during neuroimaging studies are not asso-
ciated with detectable impairment in healthy adults without neuro-
psychiatric disorders (Tupler et al., 1992; Schmidt et al., 2000).
Single photon emission tomography was used to evaluate patients
with chronic fatigue syndrome and compare them to control groups
with major depression and viral encephalitis (i.e., dementia complex
associated with acquired immune deficiency syndrome) by a re-
search group from the Brigham and Women’s Hospital and Harvard
Medical School, Boston (Schwartz et al., 1994). The 45 patients with
chronic fatigue syndrome were selected from among 251 subjects
with this diagnosis. Although the selection criteria were not detailed
in the published report, it appears that all patients had symptoms sug-
gestive of neurological disturbance. Ten patients had had an acute
event whose neurological origin was inferred because of seizures,
weakness, or transient visual impairment. The remaining 35 patients
had been complaining of chronic disequilibrium, paresthesias, or
photophobia. Compared with chronic fatigue syndrome patients not
selected for this study, the participants had a greater prevalence of
ataxia and a shorter duration of illness. The 14 control subjects with
major depression had been diagnosed according to the accepted stan-
dard (American Psychiatric Association, 1987). They had been re-
cruited from an inpatient unit and had no significant abnormalities on
a neurological examination. The 27 patients with human immunode-
ficiency virus (HIV) encephalopathy were diagnosed according to
criteria established by the American Academy of Neurology (Janssen
et al., 1989). All had focal neurological signs or cognitive impair-
ments and CD4+ counts less than 500/mm3. The third control group
comprised 38 healthy individuals who had a negative physical exami-
nation. The samples differed substantially with regard to age, which
averaged 43 years in the chronic fatigue syndrome group, 40 years in
the HIV encephalopathy group, 70 years in the depressed patients,
and 62 years in the healthy control group. The proportion of women



106 THE PSYCHOPATHOLOGY OF FUNCTIONAL SOMATIC SYNDROMES

in the HIV encephalopathy group was 11 percent, while in the other
three groups it ranged from 61 to 64 percent.

The neuroimaging procedures were carried out 10 minutes after
the administration of 925 to 1,110 MBq of 99m Tc-hexamethyl
propyleneamine oxime, and the image acquisition lasted 30 minutes.
Standard coronal, axial, and sagittal planes were used to reconstruct
and analyze the data contained in 14 summed-up slices that were
each 8 mm thick. The presence of abnormalities was established by
consensus among three radiologists.

Patients with chronic fatigue syndrome and major depression had
a similar average number of perfusion defects (6.5 versus 6.3), and
both groups were quite different from subjects with HIV enceph-
alopathy, who averaged 9.1 defects per subject. The healthy volun-
teers had only 1.7 defects per subject. The regional distribution of
hypoperfusion defects was also similar between chronic fatigue syn-
drome and depressed patients, the average number of defects being
1.7 versus 1.4 in the frontal lobes and 2.8 versus 2.5 in the temporal
lobes. The authors suggested that the similar regional distribution of
defects was related to common symptoms of depression and irritabil-
ity and to the cognitive impairment experienced by their patient
groups. The possibility of an association between the severity of per-
fusion abnormalities and that of depressive symptomatology was not
explicitly addressed in the published report.

The perfusion of the brain stem in chronic fatigue syndrome was
the focus of a controlled study performed at the University College
Medical School, London (Costa et al., 1995). The authors recruited
43 patients with chronic fatigue syndrome (29 women), 20 patients
with major depression (12 women), and 16 healthy control subjects
(five women). Structured psychiatric evaluation were used to confirm
the diagnosis in the depressed group and to subdivide the chronic fa-
tigue group into subsamples with no lifetime history of psychiatric
disorder (N = 16), past or current major depression (N = 13), and
other psychiatric conditions, including dysthymia, anxiety, and som-
atization disorders (N = 14).

Brain perfusion was assessed on three contiguous slices recon-
structed for each region of interest, defined as a volume of 2 cm3 of
the basal ganglia, thalamus, brain stem, and cerebellum. Compared to
patients with major depression, brain stem perfusion was signifi-
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cantly decreased in the chronic fatigue syndrome group, particularly
among those without psychiatric disorders.

The cerebral perfusion of patients with chronic fatigue syndrome
and major depression was also evaluated by investigators from the
Free University of Brussels, Belgium (Fischler et al., 1996). The 16
chronic fatigue syndrome patients (14 women; group mean age 35
years) had been diagnosed according to a working case definition
proposed by Holmes et al. (1988). Thirteen of the 16 chronic fatigue
syndrome patients had a past history of major depression, and three
patients had a current depressive disorder. The major depression con-
trol group included 19 inpatients (15 women; group mean age 40
years) diagnosed according to standard U.S. criteria (American Psy-
chiatric Association, 1987). For the healthy control group, the au-
thors recruited eight women and 12 men, with a mean age of 36 years
with no history of psychiatric or neurological disorders. With only
one exception, all patients had been off psychotropic drugs for at
least one week prior to the study. A validated instrument (Mowbray,
1972) was used to determine the severity of depressive symptoma-
tology in the major depression and chronic fatigue syndrome groups.

Single photon emission computerized tomography was performed
in all subjects 15 and 30 minutes after administration of 900 MBq of
99m Tc-hexamethylpropyleneamine oxime. Data were collected at a
rate of 30 seconds per view in 64 angular increments. The perfusion
was measured in four consecutive slices each for the lower, middle,
and upper cerebral regions. Separate reconstructions allowed the esti-
mation of cerebellar perfusion.

The most important finding was the discovery that the 13 chronic
fatigue patients without a current mood disorder showed a positive
correlation between frontal lobe perfusion and the severity of current
depressive symptomatology. The areas involved in this relationship
involved both the left frontal lobe (superior and inferior slices) and
the right frontal lobe (superior slice only). Global measures of perfu-
sion were not different in the chronic fatigue syndrome and healthy
control subjects. Compared with chronic fatigue syndrome and healthy
subjects, inpatients with major depression showed a decrease in the
left frontal lobe perfusion and less asymmetry in the regional (right
versus left) perfusion.

The evaluation of cerebral perfusion in chronic fatigue syndrome
was continued by investigators from Edinburgh University and Royal



108 THE PSYCHOPATHOLOGY OF FUNCTIONAL SOMATIC SYNDROMES

Edinburgh Hospital, Scotland, and Warneford Hospital, Oxford, Eng-
land (MacHale et al., 2000). The authors recruited 24 patients with
chronic fatigue from an infectious disease outpatient clinic and 76 in-
dividuals from a local self-help group. A total of 30 subjects fulfilled
diagnostic criteria for chronic fatigue syndrome (Fukuda et al., 1994).
The subjects were found to score below the threshold for caseness on
a validated scale measuring the severity of anxiety and depression
(Zigmond and Snaith, 1983) and had no evidence of psychiatric dis-
orders on a structured interview. The two control groups included 12
patients diagnosed as suffering from current major depression with
melancholia and 15 healthy volunteers recruited from among friends
of patients and hospital personnel.

The imaging procedure required the administration of 500 MBq of
technetium-99m hexamethylpropylamine oxime in the chronic fa-
tigue syndrome patients, followed by head scanning at the rate of 2.5
minutes per slice. The control subjects received 250 MBq of the ra-
dioactive material and were scanned for 5 minutes per slice. Image
acquisition started approximately 2 cm above the orbitomeatal plane
and proceeded at 1-cm intervals thereafter. Image analysis used the
slices obtained at 4 and 6 cm above the orbitomeatal plane. The lower
slice allowed the visualization of the caudate, putamen, thalamus,
and portions of the frontal, temporal, and occipital cortex. The upper
slice imaged the frontal, parietal, and occipital cortex. The perfusion
of the brain stem was not assessed.

The 30 patients with chronic fatigue syndrome (19 women) had a
mean age of 44 years and had been ill for an average of six years. Ten
patients were treated with antidepressant drugs at the time of recruit-
ment in the study, and five of these patients had a past history of a de-
pressive disorder.

The only patient with a currently active psychiatric diagnosis
among patients with chronic fatigue syndrome had somatization dis-
order. The 12 patients from the depressed group (six women) had a
mean age of 44 years and had suffered their current episode for an av-
erage of one year. Ten depressed patients were on psychoactive medi-
cations, including antidepressants in eight patients, neuroleptics in
three, hypnotics or anxiolytics in three, and lithium in two patients.
Five depressed patients had been treated with electroconvulsive ther-
apy within the six months preceding the study. The 15 healthy volun-
teers (11 women) had a mean age of 41 years and were medication
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free, with the exception of three subjects on hormones for replace-
ment or contraception. The severity of fatigue was statistically simi-
lar in the chronic fatigue syndrome and depressed groups, but the latter
showed a significantly greater burden of depressive symptomatology.

Compared with healthy control subjects, the patients with chronic
fatigue syndrome and those with depression had significantly in-
creased uptake in the right thalamus, pallidum, and putamen. The
only difference between currently depressed patients and chronic fa-
tigue syndrome subjects was the decreased perfusion of the left
prefrontal cortex observed in the depressed group. The authors’ inter-
pretation of the findings relied on the crucial contribution made by
the thalamic output to the cortical functions such as discrimination of
painful stimuli (Davis et al., 1996; Lenz et al., 1998); regulation of
sleep and wakefulness (Contreras and Steriade, 1995; Kiss et al.,
1995; Steriade and Contreras, 1995); and vigilance and attention
(Kinomura et al., 1996; Weese et al., 1999). The findings were inter-
preted to support the overlap between depression and chronic fatigue
syndrome. The fact that the prefrontal perfusion was decreased in pa-
tients with major depression but not in those with chronic fatigue syn-
drome was thought to be a neuroimaging corollary of the more severe
cognitive deficits present in the depressed subjects.

CEREBRAL PERFUSION IN FIBROMYALGIA

Investigators from Sahlgren Hospital, Goteborg, Sweden, were the
first to assess the presence of cerebral dysfunction in fibromyalgia
using measurements of regional cerebral blood (Johansson et al.,
1995). The study group comprised 20 fibromyalgia patients (16
women and four men with a mean age of 45 years) admitted to a reha-
bilitation center for pain management or vocational retraining. In ad-
dition to the standard criteria for fibromyalgia (Wolfe et al., 1990), all
participants had to have evidence of hallucinosis or cognitive impair-
ment that could not be explained by a comorbid psychiatric disorder.
Eighteen of the 20 patients had stopped working at least one year be-
fore the study because of their pain syndrome. As ascertained by spe-
cialty consultations, none of the participants had a neurological disor-
der. Seven patients had dysphoria and five had psychomotor retardation.
Eight patients were treated with psychotropic drugs and six patients
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were taking benzodiazepines. Nineteen healthy subjects without a
history of psychiatric disorders were recruited for the control group.
The regional cerebral blood flow was measured after the inhalation of
the radioactive isotope 133Xe (70 MBqg/L). The gamma radiation
was measured ten minutes later.

The mean cerebral perfusion was identical in fibromyalgia and
healthy subjects (53.5 versus 53.4 mL/100 g/min). Regional flow ab-
normalities were detected in 12 of 19 patients with fibromyalgia.
Seven patients had evidence of a decreased flow in the frontal areas.
Five patients had mild to moderate decreased perfusion of the tempo-
ral, central, or parietal areas. Areas of hypoperfusion were detected in
both hemispheres in eight of these 12 cases. In three of the remaining
four cases, the perfusion abnormalities were restricted to the left
hemisphere. Compared with the healthy control group, fibromyalgia
patients had decreased flow to the dorsolateral frontal areas and the
left temporal area.

The evaluation of cerebral perfusion in fibromyalgia was contin-
ued at the University of Alabama, Birmingham (Mountz et al., 1995),
by a group of researchers who studied ten female patients and seven
healthy control subjects. The authors sought to determine whether
the groups differed with regard to blood flow to the thalamus and
caudate nuclei, areas known to be involved in the perception and inte-
gration of pain signals. The diagnosis of fibromyalgia (Wolfe et al.,
1990) was established after a careful examination that excluded the
presence of rheumatic disorders and chronic fatigue syndrome. Fib-
romyalgia and control subjects were similar with respect to age, eth-
nic background, and level of education.

Pain threshold levels were measured using a standardized direct
pressure technique at a total of ten paired anatomical sites. Five of
these sites were traditional tender points (e.g., the second rib at the
costochondral junction and the medial fat pad of the knee). The other
five were control points above and below the waist (e.g., the mid-
shaft of the ulna and anteromedial surface of the tibia). One hour after
the examination, the patients completed a questionnaire assessing
their pain perception. Psychological distress was assessed with self-
administered instruments measuring depression and anxiety. Single
photon emission computerized tomographic brain scans were ob-
tained after intravenous injection with 99m technetium hexamethyl-
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propylene amine oxime. The scans were obtained after all discomfort
caused by the intravenous canullation had ceased.

Patients with fibromyalgia had significantly more pain at both the
diagnostic and control anatomical sites than the healthy subjects (p <
0.001). They also experienced significantly more psychological dis-
tress, as evidenced by much higher scores on the scales assessing
depression and anxiety (p < 0.001). A substantial majority of the
patients (80 percent) had scores indicating moderate or severe de-
pression, and half of the patients had scores suggesting clinically sig-
nificant anxiety. In contrast, only one control subject was classified
as psychiatrically impaired. The measured and self-perceived sever-
ity of pain and the pain threshold did not correlate with the severity of
psychological distress, age, or educational level.

The regional blood flow was significantly decreased in the four re-
gions of interest studied. The most marked difference involved the
right thalamus (p < 0.003), followed by the left thalamus (p < 0.01),
the left caudate (p < 0.01), and the right caudate (p < 0.02). The blood
flow to the thalami of fibromyalgia patients was 16 to 20 percent lower
than in the control group. The difference in the perfusion of the caudate
nuclei amounted to 12 to 14 percent. Further analyses indicated an 8
percent reduction in the total cortex perfusion of fibromyalgia patients.
The reduction was evenly distributed in the anterior, lateral, and poste-
rior regions of the cortex. The decrease in perfusion did not correlate
with age or with the levels of anxiety and depression.

The third investigation of the regional cerebral blood flow in
fibromyalgia was carried out by researchers from the University of
Adelaide, Australia (Kwiatek et al., 2000). The clinical sample com-
prised 17 women diagnosed with fibromyalgia by community-based
rheumatologists. A control group of healthy women was recruited
through newspaper advertisements. All participants were examined
by one of the authors to confirm the diagnosis and establish the ab-
sence of any other physical illness. The 18 anatomical sites recom-
mended by the American College of Rheumatology for the detection
of fibromyalgic tender points (Wolfe et al., 1990) and 18 control sites
(e.g., middeltoid, thumbnail, and midtibia) were manually assessed
by a rheumatologist on two separate occasions. The examiner was
blinded to the group status of the subjects. The 14 fibromyalgia pa-
tients who were treated with antidepressants, benzodiazepines, or
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narcotic analgesics were asked to discontinue the use of these medi-
cations for at least four days prior to scanning.

Single photon emission computed tomography was performed on
all participants after intravenous injection with 500 MBq of 99m Tc-
hexamethylpropyleneamine oxime. The images were matched with
magnetic resonance scans to within 1.2 mm. Data were examined inde-
pendently by three investigators and the average of their regional blood
flow estimates used for final statistical processing. Other measure-
ments were performed with self-administered instruments assessing
the impact of illness and the severity of pain, depression, and anxiety.

Patients with fibromyalgia and healthy control subjects were simi-
lar with regard to age and level of education. As expected, the clinical
sample had significantly more lethargy, pain, stiffness, sleep distur-
bance, depression, and anxiety than the healthy control group (p <
0.001 for all comparisons). The tender point scores were also signifi-
cantly higher in the fibromyalgia group and remained statistically
constant on the second examination.

Single photon emission scans showed significant reduction in the
regional blood flow of patients with fibromyalgia. The area most af-
fected extended from the upper right lentiform nucleus to the left
putamen and included the upper thalami. Other sites included the
right internal capsule, the pontine tegmentum, and the cerebellar
peduncles. The caudate and the lentiform nuclei were not signifi-
cantly affected. A quantitative analysis of the blood flow indicated
significant reductions only for the pontine tegmentum (12 percent)
and right thalamus (8 percent). These changes did not correlate with
any of the clinical and psychometric variables. Specifically, the re-
gional blood flow reductions were not statistically related to the num-
ber of tender points or to treatment with antidepressant drugs. With
the available data, the authors “were unable to generate a discrimi-
nant equation that reliably separated the conditions of fibromyalgia
and health on the basis of regional cerebral blood flow” (Kwiatek et
al., 2000, p. 2830).

MAGNETIC RESONANCE IMAGING
AND PREMENSTRUAL BRAIN VOLUME

For the only neuroimaging study of premenstrual abnormalities
(Grant et al., 1988), researchers from Southern General Hospital,
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Glasgow, Scotland, recruited 20 menstruating women and compared
their cranial cerebrospinal fluid volume with that of a control group
comprising ten postmenopausal women and ten men. All participants
were asymptomatic and had normal findings on neurological exami-
nation. Magnetic resonance images were obtained midcycle and pre-
menstrually in the study group and two weeks apart in the control
group.

The total cranial cerebrospinal volumes averaged 107 mL in the
menstruating group, 120 mL in the postmenopausal control group,
and 134 in the male control group. The volume increased during the
luteal phase by an average of 12 mL or 11 percent. The second exami-
nation of the control group indicated a small increase (5 mL/subject)
in the postmenopausal group and a nominal decrease (2 mL/subject)
in the male group. The data were interpreted to indicate that the brain
does not swell during the premenstrual phase, and that premenstrual
symptoms are unlikely to be produced by brain edema. The validity
of the findings is severely limited by the fact that none of the menstru-
ating women had active symptoms of late luteal phase dysphoric dis-
order.

FUNCTIONAL MAGNETIC RESONANCE
IN IRRITABLE BOWEL SYNDROME

Functional magnetic resonance imaging was used by investigators
from Vanderbilt University, Nashville, Tennessee, to study central
nervous system changes during painful stimulation in patients with
irritable bowel syndrome (Mertz et al., 2000). The technique mea-
sured the ratio of oxyhemoglobin to deoxyhemoglobin, which was
considered a marker for the local blood flow and metabolic activity.
The activated area produced a magnetic resonance signal of higher
intensity and allowed the precise definition of the activated anatomi-
cal site. The subjects recruited for the study included 16 patients with
irritable bowel syndrome (14 women and two men with a mean age of
33 years) and 18 age- and gender-matched healthy individuals. The
control subjects were free of abdominal pain and other complaints at-
tributable to the gastrointestinal tract. Organic disease was ruled out
in all participants by history and physical examination, comprehen-
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sive laboratory testing, and sigmoidoscopy or other endoscopic pro-
cedures.

Blood oxygen level-dependent imaging was performed with a 1.5
Tesla magnetic resonance unit as the patients underwent rectal dis-
tention with a barostat pump. A plastic bag was advanced into the
subjects’ rectal vault and inflated to pressures of 15 mm Hg, 30 mm
Hg, and 55 mm Hg. The levels were selected to induce sensation of
gas, stool, and pain, respectively. At each level of pressure the disten-
tion was maintained constant for 40 seconds, and each set contained
four repetitions. The participants rated the intensity of pain after each
set.

The analysis of the functional magnetic resonance data concen-
trated on three regions of interest: the anterior cingulate cortex, the
prefrontal cortex, the thalamus, and the insular cortex. An experi-
enced neuroradiologist who was kept unaware of the participants’
group distribution identified these areas on the high-resolution ana-
tomical images. The intensity of the activated voxels was averaged
for these areas for each rectal pressure level.

Compared with data obtained in the healthy control group, the se-
verity of pain and the expanse of the painful abdominal surface pro-
duced by a 55-mm Hg rectal distention were significantly higher in
the irritable bowel syndrome group. Rectal distention produced sig-
nificant activation of the four brain regions of interest in both groups.
In patients with irritable bowel syndrome, but not in the control sub-
jects, the 55-mm Hg (i.e., painful) rectal distention produced greater
regional cerebral activation in the anterior cingulate cortex and
thalamus than a 30-mm Hg distention. The phenomenon remained
constant throughout the series of four distensions at 55 mm Hg, sug-
gesting lack of sensitization or anticipatory response to pain. In the ir-
ritable bowel group, the subjective rating of pain severity did not cor-
relate with the degree of cerebral activation. In contrast, the activation
of the anterior cingulate cortex correlated significantly with the pain
perceptions of the healthy control subjects.

The authors’ interpretation of the data was based on their under-
standing of the functional differences in the pain-processing centers
of the human brain. They believed that the thalamus is a relay station
in the connection between the gastrointestinal tract and cortical cen-
ters; that the insular cortex is the processing area for all visceral in-
puts; and that the prefrontal cortex has the executive function with re-
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gard to pain perception. The anterior cingulate cortex was thought to
integrate or produce the emotional response to visceral stimuli. The
findings did not clarify “whether the anterior cingulate cortex itself is
abnormally responsive [in irritable bowel syndrome], or merely re-
sponding appropriately to heightened visceral afferent signals” (Mertz
et al., 2000, p. 846) and ““did not rule out psychological causes of in-
creased pain sensitivity” (p. 847). The lack of coupling between sub-
jective assessment of pain and the degree of brain activation was in-
terpreted as the result of cognitive and emotional factors.

MAGNETIC RESONANCE AND SINGLE PHOTON
EMISSION TOMOGRAPHY IN GULF WAR SYNDROME

Investigators from the University of Texas Southwestern Medical
Center at Dallas, Texas, conducted a carefully controlled evaluation
of neurological function in ill Gulf War veterans (Haley, Hom, et al.,
1997). The patient group (N = 23) was selected from a cohort of 249
veterans who had participated in a study that had identified three
strongly clustered groups of symptoms (Haley, Kurt, et al., 1997).
The 23 veterans recruited for the current nested case-control study
were the highest scorers in the clusters named confusion-ataxia (13
patients), impaired cognition (five patients) and arthro-myo-neuropa-
thy (five patients). A healthy control group included ten deployed and
ten nondeployed veterans. Magnetic resonance imaging of the entire
brain was performed with a 1.5 Tesla device before and after the ad-
ministration of gadolinium. Single photon emission images were ob-
tained 90 minutes after the intravenous infusion of the standard tech-
netium 99m-labeled oxime. One control subject did not complete the
neuroradiological evaluation. A panel of three experts who were kept
unaware of the cases’ group status interpreted all radiological data.
Other tests included a clinical neurological evaluation, brain stem au-
ditory potentials, visual evoked potentials, and two measures of
neuropsychological function.

Seven ill veterans (30 percent) and five healthy control veterans
(26 percent) had small foci of increased signal intensity in the
subcortical white matter. None of these abnormalities were enhanced
after the administration of gadolinium. The single photon emission
images revealed no additional pathological findings. A majority of
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veterans had neuropsychological and brain stem auditory abnormali-
ties, but the study did not identify an association between these find-
ings and the high-intensity white matter foci. The appropriate conclu-
sion was that “neuroimaging studies, such as MRI and SPECT, do not
appear useful in differentiating cases and controls” (Haley, Hom, et
al., 1997, p. 229).

CONCLUSION

Nonspecific structural abnormalities are relatively common in pa-
tients with chronic fatigue syndrome and Gulf War illness, but do not
correlate with the severity of neuropsychiatric symptoms. Regional
brain hypoperfusion has been identified in patients with chronic fa-
tigue syndrome, fibromyalgia, and irritable bowel syndrome. The
functional neuroimaging defects in the frontal lobe and subcortical
structures of patients with chronic fatigue and fibromyalgia correlate
poorly with the severity of depressive symptoms, but are often associ-
ated with reports of pain and cognitive difficulties.



Chapter 9

Neuropsychological Deficits
in Functional Somatic Illness

Poor memory and difficulty with attention and concentration are
among the most common symptoms of patients with functional so-
matic syndromes. In this chapter, we review the neuropsychological
research to determine the objective severity of these deficits and their
relationship with psychiatric symptoms. The intellectual framework
for our analysis is provided by the progress made in the cognitive re-
search on patients with mood disorders. Only a few years ago,
attentional deficits in patients with depression were seen as a final
common pathway of impaired cognition similar to that observed in
schizophrenia or dementias (Mialet et al., 1996). Recent findings
have challenged the assumption that the cognitive deficits in depres-
sion are a simple epiphenomena of the disorder and have identified
specific memory and executive impairment that are independent of
age, severity of the clinical syndrome, motivation, and response bias
(Austin et al., 2001). These abnormalities have been linked to dys-
function in the prefrontal cortex, considered a key structure for the in-
tegration of cognition and emotion in negative mood states (Liotti
and Mayberg, 2001). The frontal lobe dysfunction has been specifi-
cally designated as the cause of changes in executive functions such
as episodic memory, dealing with novelty, selecting strategies, inhib-
iting incorrect responses, problem solving, and planning (Fossati et
al., 2002).

CHRONIC FATIGUE SYNDROME

The influence of depression on the cognitive performance of pa-
tients with chronic fatigue syndrome was first assessed in a con-
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trolled study performed by researchers from the State University of
New York at Stony Brook and the Albert Einstein College of Medi-
cine, New York (Krupp et al., 1994). The chronic fatigue syndrome
group comprised 20 patients diagnosed according to a modification
of the criteria proposed by Holmes et al. (1988). The diagnosis re-
quired the presence of cognitive disturbance and at least five other
symptoms. A group of 20 patients with multiple sclerosis complain-
ing of fatigue as one of their most bothersome symptoms and 20
healthy volunteers served as controls. None of the subjects had any
other detectable physical cause for fatigue and all had normal results
on a comprehensive laboratory evaluation. Five patients from the
chronic fatigue syndrome group and one patient with multiple sclero-
sis carried the diagnosis of major depression or dysthymia. They
were retained in the study because the psychiatric disorder was con-
sidered secondary to the main diagnosis. A standard depression se-
verity scale (Radloff and Locke, 1986) was used to make sure that
none of the participants were overwhelmingly depressed.

The main measurements relied on a battery of neuropsychological
tests assessing premorbid verbal ability (Wechsler, 1981; Jastak and
Wilkinson, 1984); spatial-constructional skills (Wechsler, 1981); at-
tention and concentration (Golden, 1978; Wechsler, 1981); visuo-
motor search (Smith, 1973; Wechsler, 1981; Reitan and Wolfson,
1985); ability and flexibility in shifting from one assignment to an-
other (Smith, 1973); abstract reasoning (Adams and Trenton, 1981);
verbal and visual memory (Buschke and Fuld, 1974; Benton, 1974;
Wechsler, 1987); verbal fluency (Benton and Hamsher, 1983); and
motor speed (Reitan and Wolfson, 1985; Bornstein, 1986).

The two patient groups (chronic fatigue syndrome and multiple
sclerosis) and the healthy control group were statistically similar with
regard to age and educational achievement. The subjective assess-
ments of fatigue were similar for patients with chronic fatigue syn-
drome and multiple sclerosis. Both had significantly greater levels of
fatigue than the healthy control subjects. Direct comparisons of the
depressive symptomatology revealed a statistical difference only be-
tween chronic fatigue syndrome and healthy control subjects. Mood
disorders were diagnosed in eight of the 20 patients (40 percent) with
chronic fatigue syndrome. Three patients had a history of major de-
pression, three current major depression, and one each current dys-
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thymia and atypical depression. In the multiple sclerosis group, mood
disorders were diagnosed in three of the 18 patients (17 percent).

Chronic fatigue syndrome and multiple sclerosis patients had sim-
ilar scores on neuropsychological testing. Compared with healthy
control subjects, multiple sclerosis patients scored lower on five of
the nine specific tasks. In contrast, patients with chronic fatigue syn-
drome demonstrated abilities similar to those of control subjects for
all the tests measuring verbal memory, attention, verbal fluency, and
abstract reasoning. The finding was remarkable given that all chronic
fatigue syndrome patients complained of difficulty with concentra-
tion and memory loss. The data did not support a significant influ-
ence of depression on cognitive performance in chronic fatigue syn-
drome.

Investigators from the University of Minnesota Medical School
and Hennepin County Medical Center, Minneapolis, tested the hy-
pothesis that the primary neuropsychological disturbance in chronic
fatigue syndrome is a decrease in the speed of cognitive processes
(Marshall et al., 1997). Their hypothesis was based on the common
observation that patients with this condition complain of deteriora-
tion in the working memory, a function that is dependent on the abil-
ity to remember a large number of specific information units, and on
the efficiency of the cognitive operations. The methodology em-
ployed in this exemplary work included a direct comparison of non-
depressed chronic fatigue syndrome patients with healthy control
subjects and patients with major depression, as well as an evaluation
of the effect of cognitive exertion on further performance.

The 20 patients with chronic fatigue syndrome were recruited
from among individuals 25 to 50 years of age diagnosed with this
condition at the Hennepin County Medical Center after a thorough
medical, psychiatric, and psychometric evaluation. All patients met
standard diagnostic criteria (Holmes et al., 1988). Prior to enrollment
in this study, a psychiatrist unaware of the results of previous psycho-
metric testing interviewed the patients and retained for the study
group only those without a psychiatric disorder. The only exception
was a patient who had dysthymia and major depression at least six
months prior to the start of the study. The 13 women and seven men
included in the final study group were matched for age, gender, level
of education, and level of intelligence with 20 healthy subjects and 14
patients with mood disorders. The diagnoses given to the patients
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with mood disorders were major depression in remission (eight pa-
tients); current major depression and dysthymia (four patients); cur-
rent major depression (one patient); and dysthymia (one patient).

The assessments of intelligence were based on the Block Design
and Vocabulary subtests of the Wechsler Adult Intelligence Scale
(Wechsler, 1987). Each patient completed a six-test battery assessing
cognitive function. The first measured long-term retrieval, long-term
storage, and delayed recall (Buschke, 1973). The second was a test of
sustained selective attention (Cornblatt et al., 1988). The third test
was a measure of the paced auditory serial addition task assessing
working memory, sustained and divided attention, and cognitive pro-
cessing speed (Roman et al., 1991). The fourth measure was a test of
focused attention and motor and cognitive processing speed (Golden,
1978). The fifth test measured reaction time as indicated by decision
and motor speed (Jensen, 1987). The sixth procedure assessed work-
ing memory by evaluating the storage of items (words) for further re-
trieval and processing (Salthouse, 1994). Finally, all participants took
the portions of the Scholastic Aptitude Test that measure verbal and
reading comprehension, vocabulary, and verbal abstraction (College
Entrance Examination Board, 1993) and completed a standard de-
pression inventory (Beck et al., 1961).

Patients with chronic fatigue syndrome and affective disorders had
statistically similar results on tests of working memory, sustained se-
lective attention, short-term and recent verbal memory, and cognitive
processing. Chronic fatigue syndrome patients performed similarly
to healthy control subjects on short-term and recent verbal memory
and sustained selective attention, but had poorer results on most tests
of cognitive processing. As a general rule, the performance of chronic
fatigue syndrome patients was about one standard deviation below
that of healthy control subjects. Eight of the 20 chronic fatigue pa-
tients and their matched control subjects exercised on a treadmill (30
minutes at a speed of 2 miles/hour) immediately after the first after-
noon of testing. There was no decline in performance on the second
day of testing. The combined cognitive and physical exertion did not
significantly change the scores obtained the following day.

Most of the differences between chronic fatigue syndrome patients
and healthy control subjects were covariates of the difference in the
depressive symptomatology reported by the two groups. The only
measure among the intergroup comparisons not subject to change ac-



Neuropsychological Deficits in Functional Somatic lllness 121

cording to the severity of depressive symptomatology was decision
and motor speed. However, comparisons of chronic fatigue patients
with only mild depressive symptoms and those with moderate or se-
vere symptoms did not reach statistical significance. The investiga-
tors underlined the fact that the psychomotor retardation of patients
with chronic fatigue syndrome may be explained by reactive depres-
sion rather than a specific mood disorder, but no test data were of-
fered to support this distinction. They also raised the issue of low ef-
fort, but discarded it as an explanation of the relatively slow cognitive
speed. This judgment appears questionable given the fact that the pa-
tients with chronic fatigue syndrome performed poorly on tests re-
quiring little effort, but not on more difficult learning trials.

The impact of poor effort on the cognitive performance of patients
with chronic fatigue syndrome was the focus of a controlled investi-
gation carried out at the University Hospital Nijmegen, Nijmegen,
the Netherlands (Van der Werf et al., 2000). The authors started from
the position that “the behavior of a small proportion of CFS patients
was indicative of psychological distress or poor motivation” (p. 199)
and decided to study the response to a test able to detect fictitious
memory impairment (Schagen et al., 1997). The patient cohort com-
prised 144 individuals diagnosed with chronic fatigue syndrome ac-
cording to standard criteria (Fukuda et al., 1994). Sixty-seven pa-
tients from this cohort were matched for gender, age, and level of
education with a control group of 40 patients diagnosed with definite
multiple sclerosis (Poser et al., 1983).

The instrument used to assess short-term memory was a forced-
choice verbal recognition task. The 30 items presented were from
common semantic categories (e.g., countries). After a distracting
simple numerical task, the subjects were given listings of words from
the same categories and asked to recognize the three out of each five
words per item that had already been presented in the initial phase.
The normative standard allowed for only four mistakes in the recog-
nition of the 90 words. Cognitive deterioration was measured with
the Dutch version of the Symbol Digit Test of the Wechsler Adult In-
telligence Scale (Stinissen et al., 1970) and the results appropriately
corrected for age, gender, and level of education. Finally, a standard
test was used to measure the severity of current depressive symp-
tomatology (Beck et al., 1961). As most results on the short-term
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memory test were close to the normal range, the analysis of data em-
ployed nonparametric methods.

Twenty of the 67 chronic fatigue syndrome patients (30 percent)
scored below the norm on the short-term memory test. In contrast,
only five of the 40 patients with multiple sclerosis (13 percent) did so;
the difference was statistically significant. On the test of cognitive de-
terioration, the two groups had similar performance (16 percent ver-
sus 18 percent with subnormal results). However, it is important to
note that 13 percent of patients with chronic fatigue syndrome scored
abnormally low on the easy short-term memory test, but had normal
results on the substantially more difficult test of cognitive perfor-
mance. None of the multiple sclerosis patients showed this testing
pattern, a difference that was again statistically significant. Severe or
moderately severe depressive symptoms were reported by 25 percent
of the chronic fatigue syndrome group, but by only 3 percent of the
group of patients with multiple sclerosis. The severity of depressive
symptomatology did not correlate with the results of the tests of
short-term memory or cognitive deterioration in either of the two
groups. The authors interpreted their findings to indicate that some
patients with chronic fatigue syndrome put less effort into solving an
easy task for fear of having their illness ignored. The motivational ba-
sis of these findings was inferred from data demonstrating that pa-
tients with known cognitive deficits after closed-head injuries scored
within the normal range on this test of short-term memory, while
postwhiplash patients involved in litigation had poor performance on
this test despite normal cognitive function (Schmand et al., 1998).

The cognitive difficulties reported by patients with chronic fatigue
syndrome were also studied by investigators from the National Jew-
ish Medical and Research Center, who hypothesized that the discrep-
ancy might be related to an enhanced tendency to respond to sugges-
tions (DiClementi et al., 2001). The authors postulated that a more
suggestible individual is likely to engage in selective processing of
suggestions that conform with their physical explanation of illness
and pay less attention to reality-based stimuli. The study cohort in-
cluded 21 patients (18 women and three men; mean age 40 years) di-
agnosed with chronic fatigue syndrome after a careful examination
and structured psychiatric interview. The patients selected for the
study had no past or current psychiatric disorder. A control group (17
women and four men; mean age 33 years) with no physical or psychi-
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atric illness was recruited from among the medical center’s nursing
and research staff. The groups were similar with regard to ethnic
background and educational level.

The experimental procedure comprised suggestibility tasks, tests
of cognitive functioning, and a global assessment of psychological
symptoms. The main measure of suggestibility required listening to a
neutral story and then answering questions purportedly assessing re-
call (Loftus et al., 1989). In actuality, the questionnaire provided
eight items of false information about the story. A forced choice re-
call test was administered at a later time to determine the amount of
false information incorporated by the subjects in their rendition of the
story. Half of the false information items were health related. Misin-
formation scores were calculated separately for health and non-
health-related items. A second measure of suggestibility was the ease
of induction and stability of a hypnotic experience leading to percep-
tion of floating and arm levitation (Spiegel and Spiegel, 1978). Cog-
nitive functioning was assessed with the Stroop Neuropsychological
Screening Test (Trenerry et al., 1989) and the Logical Memory Sub-
test of the Wechsler Memory Scale (Wechsler, 1987). Finally, the
Brief Symptom Inventory (Derogatis and Melisaratos, 1983) was
used as a global measure of emotional distress.

The hypnotic induction profile indicated significantly greater sug-
gestibility in the chronic fatigue syndrome group (p < 0.001). This
group also performed less well on the measure of automatic process-
ing (p < 0.05). The suggestibility and automatic processing scores
were negatively correlated (p < 0.05). The groups were similar with
regard to premorbid intellectual functioning, logical memory, and
processing of misinformation. Suggestibility correlated positively
with the number of errors produced by the misinformation task and
with number and severity of psychological symptoms (p < 0.01). The
data were considered to indicate that patients with chronic fatigue
syndrome “have relative difficulty attending to relevant, if peripheral
information” and that this anomaly could “be subjectively experi-
enced as memory or cognitive deficits” (DiClementi et al., 2001,
p. 684).

Investigators from the University Medical Center Nijmegen, Nij-
megen, the Netherlands, made another contribution to the under-
standing of the cognitive deficits in chronic fatigue syndrome (Van
der Werf et al., 2002). The authors hypothesized that cognitive com-
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plaints, information processing speed, and motor speed are correlated
with body consciousness and somatic symptoms. Data were col-
lected from 57 patients with chronic fatigue syndrome (44 females
and 14 males; mean age 35 years; mean duration of illness two years).
Body consciousness was assessed with a five-item questionnaire
(e.g., “I am sensitive to internal bodily tensions,” “I am very aware of
changes in my body temperature,” and “I can often feel my heart
beating”). Somatic symptoms were recorded with a somatization
subscale of a known symptom checklist (Derogatis, 1992). Neuro-
psychological testing of motor and mental speed relied on the com-
pletion of reaction time tasks. Additional data were obtained with
instruments assessing self-reported problems with memory and con-
centration.

Thirteen of the 57 patients had evidence of malingering. The data
generated by the remaining 44 subjects were analyzed with structural
equation modeling techniques, which assumed the information pro-
cessing speed to be inversely correlated with body consciousness and
somatic symptoms.

Body consciousness (p < 0.01) and the somatic burden of illness
(p < 0.04) influenced the information processing speed in this sam-
ple of patients with chronic fatigue syndrome. The motor speed did
not correlate with body consciousness, but showed a direct relation to
somatic symptoms. Overall, the model explained 46 percent of the
variance in information processing speed and 27 percent of the vari-
ance in motor speed. Self-reported memory and concentration prob-
lems correlated strongly with the somatic burden of illness, but not
with body consciousness. The findings led the authors to suggest that
“instead of labeling slowing of information processing [as] a direct
result of cerebral impairment or deficit, it could also be interpreted as
a consequence of affective processing of symptoms or a too strong at-
tention for bodily sensations” (Van der Werf et al., 2002, p. 7).

GULF WAR ILLNESS

The first attempt to correlate neuropsychological performance
with somatic complaints, environmental exposure, and clinical find-
ings in veterans with Gulf War illness was carried out by investigators
affiliated with the Veterans Administration Medical Centers in De-
troit, Michigan, and San Diego, California, and with the Behavioral
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Healthcare Group in Southfield, Michigan (Sillanpaa et al., 1997).
The 48 participants were recruited from among an 82-member Army
Reserve Military Police unit. The group’s age, gender, level of educa-
tion, and premorbid level of intelligence were similar to those of the
33 veterans who chose not to participate in this research.

The study was carried out two years after the end of the conflict.
The subjective complaints were collected with the somatization com-
ponent of the Hopkins Symptom Checklist (Derogatis, 1992). A
comprehensive questionnaire assessed exposure to a large variety of
potential hazards, including shell explosions, oil fire smoke, sandfly
bites, inadequately refrigerated foods, unpurified water, prisoners,
and corpses. A composite index of objective abnormalities was con-
structed based on the presence of rash, lymphadenopathy, and evi-
dence of viral or fungal infection as well as the monocyte count and
the blood levels of aspartate amine transferase and alanine amino
transferase. All participants were tested with a comprehensive battery
of neuropsychological tests measuring sustained attention, motor co-
ordination, executive function, memory, and general cognitive func-
tioning. Additional information regarding levels of depression and
anxiety were also collected. Data were analyzed by logistic regres-
sion to determine whether cognitive ability correlated with emotional
functioning or with the demographic, exposure, and clinical charac-
teristics of the sample.

The model, which included age, education, level of potentially
noxious exposure, and the clinical signs index failed to predict neuro-
cognitive functioning. Subjective complaints correlated strongly with
anxiety and depression. The psychological distress predicted poorer
performance in the domains of general cognitive functioning, execu-
tive functioning, sustained attention, and motor coordination. A back-
ward elimination procedure indicated the unique specificity of de-
pression as a predictor of impaired executive functioning and motor
coordination. The anxiety trait had unique specificity as a predictor
of decreased ability to sustain attention.

The cognitive functioning of patients with Gulf War syndrome was
also studied by investigators from the Center for Environmental Haz-
ards Research, Department of Veterans Affairs, New Jersey Health
Care System, East Orange, and New Jersey Medical School, Newark
(Lange et al., 2001). The authors focused their research on 48 indi-
viduals whose postwar illness also fulfilled the definition of chronic
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fatigue syndrome (Fukuda et al., 1994) or multiple chemical sensitiv-
ity (Fiedler et al., 1996). These syndromes are characterized by self-
reported decreases in physical endurance and cognitive ability. Inclu-
sion criteria required that the participants be younger than 57 years of
age; have no history of mania, schizophrenia, or eating disorder; deny
alcohol abuse or dependence during the two years prior to the study;
and have no history of prolonged loss of consciousness. Twenty-
seven of the 49 subjects met diagnostic criteria for chronic fatigue
syndrome, four were diagnosed with multiple chemical sensitivity,
and 17 had both conditions. The control group comprised 39 healthy
Gulf War veterans. The groups were similar with regard to age, gen-
der, and proportion of nonwhites.

Main measurements relied on a battery of neuropsychological
tests administered by trained master-level psychologists who were
unaware of the subjects’ clinical status. The battery included 15 tests
assessing attention, information processing, and concentration; ab-
straction and conceptualization; visual and verbal memory; visual-
perceptual and perceptual motor function; and fine motor function.
All participants were also administered a computerized structured
psychiatric interview (Marcus et al., 1990) and a detailed question-
naire assessing drug and alcohol use (Bates and Tracy, 1990).

The lifetime psychiatric morbidity of veterans with symptoms of
Gulf War syndrome was significantly more severe than that of their
healthy comrades, as reflected by the fact that 32 of the 48 members
(75 percent) of the study group, but only 5 of the 39 control subjects
(13 percent) met criteria for a postwar psychiatric diagnosis. The
most common psychiatric diagnoses in the two groups were major
depressive disorder (42 versus 3 percent, p < 0.001), anxiety disor-
ders (29 versus 5 percent, p < 0.005), and post-traumatic stress disor-
der (21 versus 3 percent, p < 0.02). The prevalence of past alcohol
abuse or dependence was similar for the two groups of Gulf War vet-
erans (12 versus 8 percent).

The estimated premorbid intellectual quotient was essentially
identical in the two groups. Veterans with Gulf War syndrome and
those from the control group also had similar cognitive abilities with
respect to visual and verbal memory, visual-perceptual and percep-
tual-motor function, and fine motor function. However, the ill veter-
ans demonstrated significantly lower ability in three of five tests of
attention, concentration, and information processing and in one of
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two tests of abstraction and conceptualization. The cognitive func-
tions most affected were the simple and complex reaction time and
the complex working memory tasks. The presence of postwar major
depressive disorder was a significant predictor of slower simple and
complex reaction time. Postwar anxiety disorders were significant
predictors of impaired ability to perform complex working memory
tasks. The diagnosis of post-traumatic stress disorder was not a pre-
dictor for impairment in these two domains. The authors concluded
that while a role of environmental exposure in the etiology of Gulf
War illness cannot be excluded, “evidence is strong that Gulf War ill-
ness symptoms, including fatigue and cognitive difficulties may be
due to emotional distress experienced as consequence of war” (Lange
et al., 2001, p. 247).

A comprehensive study of the neuropsychological function of
Gulf War veterans and its relationship to psychiatric morbidity was
conducted by investigators from the Boston Environmental Hazards
Center, Veterans Administration Boston Healthcare System, in col-
laboration with faculty members from Boston University, Tulane
University in New Orleans, Louisiana, and University of Southern
Denmark, Odense, Denmark (White et al., 2001). The Gulf War vet-
erans who participated in the study were U.S. Army and National
Guard personnel based at Fort Devens, Massachusetts (N = 142) and
U.S. Army, Navy, Marine, and Air Force personnel deployed from
New Orleans, Louisiana (N = 51). At both locations, the participants
were recruited according to a stratified randomized procedure from
among the veterans who completed a survey of physical and psycho-
logical well-being carried out two years after their return from the
Persian Gulf area. The control group (N = 47) was chosen from
among a National Guard air ambulance company deployed from
Maine to Germany during the conflict. These troops’ main activities
consisted of providing assistance to transport and evacuation mis-
sions undertaken by German civilian authorities. The Gulf-deployed
and Germany-deployed groups were similar with respect to gender
distribution, educational level, prior history of occupational exposure
to neurotoxicants, and history of alcohol problems. The Gulf-
deployed veterans were older and less likely to have served in Viet-
nam than the cohort deployed to Germany.

The main measurements relied on the administration of a compre-
hensive battery of neuropsychological tests and a structured psychi-
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atric interview. The battery employed 15 standard procedures similar
to those used by Lange et al. (2001), including one test of general in-
telligence; six tests of attention and executive function; one test of
visuospatial processing; three tests of verbal and visual memory; two
tests of motor function; one test of motivation; and one test assessing
the mood state. The psychiatric evaluation focused on the diagnosis
of major depression and post-traumatic stress syndrome. In addition,
the subjects completed questionnaires assessing the self-perceived
exposure to environmental toxins and combat experiences, including
specific items such as being placed on alert for chemical or biological
weapon attack, being exposed to pesticides and smoke from burning
oil wells, and taking anti-nerve gas drugs.

The diagnosis of current depression was made in 5 percent of the
Gulf-deployed veterans. In the same cohort, 2.6 percent of subjects
were diagnosed with post-traumatic stress disorder. None of the Ger-
many-deployed veterans met criteria for these diagnoses, but the dif-
ferences did not reach statistical significance. However, the groups
differed substantially with regard to mood states, as evidenced by the
fact that the Gulf-deployed veterans had significantly higher scores
(p < 0.003) for depression, fatigue, tension, anger, and confusion.
The results of neuropsychological testing of cognition were statisti-
cally similar in the two groups of veterans. The veterans who re-
ported perceived exposure to neurotoxicants displayed more tension
and confusion, as well as subtle memory and attention deficits. The
same subgroup of veterans had higher scores on tests of malingering,
a finding interpreted by authors to raise “the question of whether ma-
lingering or motivation to perform well contributed to findings on the
tests” (White et al., 2001, p. 48). Although a primary gain might have
been inferred from the fact that the proportion of veterans seeking
disability rating or an upgrade in a previously established level of dis-
ability was significantly higher in the Gulf-deployed group (17 ver-
sus 4 percent, p < 0.006), the analyses of the data set did not support
the presence of a conscious effort to fake the test results.

Another in the series of studies addressing the neurobehavioral
deficits of Persian Gulf veterans was carried out by investigators
from the Portland Veterans Administration Medical Center and the
Oregon Health Sciences University at the Portland Environmental
Hazards Research Center in Portland, Oregon (Storzbach et al.,
2001). The authors obtained the list of all veterans from the states of
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Oregon and Washington who had been deployed to the Persian Gulf
during the year starting August 1, 1991, and mailed a questionnaire to
arandomly selected sample of 1,934 individuals listed. The question-
naire assessed the presence of symptoms consistent with Gulf War
illness and exclusionary diagnoses (e.g., epilepsy, malignancy, schiz-
ophrenia, malaria, diabetes, and hepatitis). The authors identified 517
potential cases and 213 potential controls and invited them to report
for a clinical and laboratory evaluation. After the evaluation, a multi-
disciplinary clinical committee identified 239 cases and 112 controls
who agreed to participate in the study. The groups were similar with
regard to gender distribution and mental ability at the time of induc-
tion into the military service. Almost all participants (94 percent in
each group) were currently employed. The ill veterans were slightly
younger (mean age 32 versus 34 years) and had less education (13
versus 14 years in school) than control subjects.

Data were collected with a battery of six neurobehavioral tests and
12 psychological tests developed and validated by some of the au-
thors of the current report (Anger, 1990; Kovera et al., 1996). The
neurobehavioral tests provided objective information regarding re-
sponse speed, memory, concentration, and complex cognitive pro-
cessing. The results on one of the tests of motivation, attention, and
memory, the Oregon Dual Task Procedure (Binder et al., 2001), was
used to select a subgroup of outliers with very poor performance. The
psychological questionnaires assessed the presence and severity of
symptoms of anxiety, depression, post-traumatic stress syndrome,
substance abuse, and abnormal personality traits.

As a group, veterans diagnosed as cases of Gulf War illness per-
formed poorly on all neurobehavioral tests and appeared more dis-
tressed on psychological testing than the control subjects. A total of
30 participants (27 cases and three control subjects) were identified
as statistical outliers on the Oregon Dual Task Procedure. These indi-
viduals had significantly lower mental aptitude scores prior to the
Gulf War. About three-quarters of them (73 percent) had sought med-
ical care during their service in the Gulf, as compared with 54 percent
of the other cases and 28 percent of the control subjects.

The data were analyzed separately for the outlying subgroup, the
other cases, and the control group. This procedure enabled the inves-
tigators to demonstrate that the neurobehavioral performance of ill
Gulf War veterans was similar to that of control subjects when the
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subgroup of outliers was excluded. A principal component analysis
strengthened the conclusion that the neurobehavioral performance of
cases of Gulf War illness had a bimodal distribution. In contrast, the
level of psychological distress remained higher among cases even af-
ter the exclusion of the outlying group. Objective evidence to suspect
poor motivation was found in only two participants. The findings in-
dicated that a substantial majority (895) of veterans with Gulf War ill-
ness suffer from significantly more psychological distress than other
Gulf-deployed veterans, but have no evidence of objective functional
cognitive impairment.

In summary, the neuropsychological evaluation of patients with
chronic fatigue syndrome and Gulf War illness provides contradic-
tory evidence regarding the role of psychopathology in the genesis
and maintenance of cognitive deficits. An emerging common denom-
inator for difficulties with memory, attention, and concentration ap-
pears to be somatic burden of illness, which in turn correlates with
depression and anxiety.



Chapter 10

The Hypothalamic-Pituitary-Adrenal Axis
in Functional Somatic Illness

Activation of the hypothalamic-pituitary-adrenal axis has been
linked with depressive illnesses and chronic pain as part of a stress
response that produces loss of affective and cognitive flexibility, anx-
iety, activation of the autonomic nervous system, sleep disturbance,
and diminished sexual interest (Blackburn-Munro and Blackburn-
Munro, 2001; Gold and Chrousos, 2002). However, the pattern of
response is variable. The classical manifestations of melancholic
depression such as restlessness, insomnia, loss of appetite, and morn-
ing worsening of dysphoria are associated with an activation of the
corticotropin-releasing hormone system. In contrast, patients with
atypical depression present with fatigue, hypersomnia, hyperphagia,
and increased responsiveness to environment and have a deficiency
of corticotropin-releasing hormone and a downregulated hypotha-
lamic-pituitary-adrenal axis (Gold and Chrousos, 2002). Other fac-
tors influencing the axis’s response in mental illness include age,
gender, and psychiatric family history (Birmaher and Heydl, 2001).
The axis has been extensively explored in functional somatic syn-
dromes, and the output of this work has been summarized here in an
attempt to detect whether these illnesses show consistent hormonal
abnormalities and whether these abnormalities suggest similarities
with typical or atypical presentations of psychiatric disorders.

HYPOTHALAMIC-PITUITARY-ADRENAL AXIS
DYSFUNCTION IN CHRONIC FATIGUE SYNDROME

The first study of the functional integrity of the hypothalamic-pitu-
itary-adrenal axis in patients with chronic fatigue syndrome was car-

131



132 THE PSYCHOPATHOLOGY OF FUNCTIONAL SOMATIC SYNDROMES

ried out by a group of experienced investigators from the National In-
stitute of Mental Health and the National Institute of Allergy and
Infectious Diseases, Bethesda, Maryland (Demitrack et al., 1991).
The authors used a research protocol that successively measured the
basal function of the axis, the adrenal response to direct and indirect
stimulation, and the activity of the pituitary corticotrophic cells.

The patient group comprised 30 subjects (18 women and 12 men)
with a mean age of 37 years and an average duration of illness of
seven years. Eighteen of the 30 patients were unemployed and con-
sidered themselves disabled by their condition. The participants were
recruited from among a cohort of 127 patients diagnosed with chronic
fatigue syndrome (Holmes et al., 1988) at the National Institutes of
Health. The selection of subjects was based on willingness and abil-
ity to participate. All patients had a comprehensive medical evalua-
tion, an extensive battery of laboratory tests, a structured psychiatric
interview, and psychometric testing. Twelve patients had suffered at
least one episode of major depression, seven patients had a lifetime
history of anxiety disorder, and three patients were given the diagno-
sis of somatization disorder. Overall, 16 of the 30 patients had a life-
time history of at least one psychiatric disorder. In ten of these 16
subjects, the mental illness preceded the onset of chronic fatigue syn-
drome. The healthy control group comprised 72 subjects (43 women
and 29 men) matched for age with the patient group. All participants
abstained from tobacco and alcohol and were medication free for the
two weeks prior to the hormonal assays. The number of subjects par-
ticipating in the three components of the study ranged from 45 (19
patients and 26 control subjects) who agreed to lumbar puncture to
122 (12 patients and 110 healthy volunteers) who had infusion stud-
ies with adrenocorticotropin hormone. The assays included plasma
cortisol, cortisol-binding globulin, and adrenocorticotropin hormone
levels; 24-hour urinary free cortisol; response to synthetic adreno-
corticotropin hormone infusion with randomly selected doses rang-
ing from 0.003 to 1 pg/kg; response to ovine corticotropin-releasing
hormone infusion (1 pg/kg); and cerebrospinal fluid levels of cortico-
tropin-releasing hormone and adrenocorticotropin hormone. The sam-
ples were tested in blinded fashion.

Patients with chronic fatigue syndrome had significantly lower
levels of plasma cortisol at baseline than healthy control subjects (89
versus 148 nmol/L, p < 0.01). This observation was supported by the
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finding of a higher concentration of cortisol-binding globulin (490
versus 418 nmol/L, p < 0.03) and decreased urinary free cortisol (123
versus 203 nmol/24 hours, p < 0.001) in chronic fatigue patients as
compared with healthy control subjects. The basal levels of adreno-
corticotropin hormone were higher in the patient sample (2.7 versus
1.6 pmol/L, p < 0.02). The chronic fatigue syndrome group showed a
significant response to low-dose infusions of synthetic adrenocorti-
cotropin hormone, while similar doses failed to elicit a response in
the control group. Higher doses of adrenocorticotropin hormone did
not stimulate the cortisol production of patients, but did so for the
control group.

The administration of ovine corticotropin-releasing hormone pro-
duced significantly less adrenocorticotropin hormone in the patient
group (net integrated values 128 versus 225 pmol/L, p < 0.04). On
the other hand, the increase in cortisol levels following the ovine hor-
mone infusion was similar in the two groups. The concentration of
corticotropin-releasing hormone in the cerebrospinal fluid was virtu-
ally identical in the two groups. The self-assessed severity of fatigue
correlated strongly with the severity of depressive symptomatology
and the basal plasma level of adrenocorticotropin hormone. The at-
tenuated production of adrenocorticotropin hormone in response to
corticotropin-releasing hormone was explained as a hypothalamic
deficiency of the latter hormone.

Although the work performed by Demitrack and his colleagues
(1991) did not allow a direct comparison between chronic fatigue
syndrome and major depression, substantial inferences can be made
from data published by investigators from the same laboratory at the
National Institute for Mental Health, in Bethesda, Maryland (Gold,
Loriaux, et al., 1986). The patient sample comprised 44 patients with
major affective disorder. Thirty subjects were depressed at the time of
the study; the remaining 16 had recovered from depression. For the
control group, the authors recruited 34 healthy subjects. The main
measurements were assays for cortisol and adrenocorticotropin hor-
mone after an infusion of ovine corticotropin-releasing hormone
(1pg/kg of body weight).

Depressed patients had significantly higher plasma cortisol levels
(i.e., nearly twice those of control subjects), but similar levels of
adrenocorticotropin hormone at baseline. Compared with healthy
control subjects, currently depressed patients showed marked blunt-
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ing of the adrenocorticotropin hormone response to the infusion of
ovine corticotropin-releasing hormone. Despite the modest adreno-
corticotropin response, cortisol levels increased significantly in re-
sponse to the releasing hormone infusion. Patients who had recov-
ered from depression had normal basal and postinfusion levels of
cortisol and adrenocorticotropin hormone. The authors suggested
that the findings were best explained by an undefined brain abnor-
mality, at or above the level of the hypothalamus, that leads to increased
secretion of corticotropin-releasing hormone. However, evidence for
the increased secretion of corticotropin-releasing hormone was not
provided. We infer from these data that the only difference between
patients currently depressed and those with chronic fatigue syndrome
studied by Demitrack et al. (1991) appears to involve the basal
cortisol levels, which were elevated in the former group and de-
creased in the latter.

In this context, it is also important to examine the work conducted
at the Clinical Psychobiology Branch, National Institute of Mental
Health, on ten patients (five women) with seasonal affective disorder
(Joseph-Vanderpool et al., 1991). The authors noted that the condi-
tion shares clinical features such as lethargy and hypersomnia with
chronic fatigue syndrome. The sample studied was in good physical
health and medication free for the month preceding the study. The
study was conducted in the winter and the patients had psychometric
evidence of moderate depression. A well-matched control group in-
cluded 13 gender- and age-matched healthy volunteers. The main
measurements consisted of the assessment of 24-hour pattern of basal
plasma cortisol levels and assays of cortisol and adrenocorticotropin
hormone levels after a stimulation test with ovine corticotropin-
releasing hormone (100 pg).

Plasma cortisol levels were significantly lower in patients with
seasonal affective disorder than in the group of healthy control sub-
jects (47 versus 134 nmol/L, p < 0.02). The response to the ovine
corticotropin-releasing hormone was significantly blunted in the sea-
sonal affective disorder group. The postinfusion cortisol levels aver-
aged 508 nmol/L in the patient group and 584 nmol/L in the control
group (p < 0.01), while the mean adrenocorticotropin hormone lev-
els were 4.4 pmol/L and 8.1 pmol/L, respectively (p < 0.02). At least
with regard to the adrenocorticotropin hormone response, the results
indicate again a similarity between patients with seasonal affective
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disorder and chronic fatigue syndrome. Taken together, the data sug-
gest a common central defect in chronic fatigue syndrome, major de-
pression, and seasonal affective disorder. The difference between
these conditions seems to be related to the peripheral level of cortico-
steroids, which has been the focus of other research reviewed in this
section.

The urinary free cortisol excretion of patients with chronic fatigue
syndrome was assessed in a carefully controlled study by investiga-
tors from St. Bartholomew’s Hospital and the Royal London School
of Medicine (Scott and Dinan, 1998). The research aimed to evaluate
the difference between chronic fatigue syndrome and nonpsychotic
depression, a condition known to be associated with increased excre-
tion of cortisol in a substantial majority of patients (Rosenbaum et al.,
1983; Kathol et al., 1989; Thase et al., 1996; Maes et al., 1998). The
study group comprised 21 patients (14 women) with chronic fatigue
syndrome diagnosed according to the accepted standard (Fukuda et
al., 1994). Clinical interviews identified major depressive disorders
in five subjects. In the depressed control group, the authors enrolled
ten patients (six women) with major depressive disorder, melancholic
subtype (American Psychiatric Association, 1994). These patients
were physically healthy, had normal weight, and had no history of
disabling or prolonged tiredness, substance abuse, or personality dis-
orders. A second control group included 15 healthy subjects (nine
women) without a significant past medical or psychiatric history.
Care was taken to make sure that none of the participants took any
drugs known to affect the function of the hypothalamic-pituitary-
adrenal axis during the month preceding the study. The only bio-
chemical measurement was free cortisol in the urine, collected over
one 24-hour period.

The mean age of patients with chronic fatigue syndrome was 36
years. Patients with depression were older (mean age 43 years) and
healthy control subjects younger (mean age 33 years) than the partici-
pants with fatigue. The free cortisol excretion averaged 181 nmol/24
hours in the healthy subjects and 116 nmol/24 hours in the depressed
group. Patients with major depression and chronic fatigue syndrome
excreted an average of 95 nmol/24 hours. The free cortisol excretion
of nondepressed chronic fatigue syndrome patients averaged 123
nmol/24 hours, but the difference between subgroups did not reach
statistical significance. The severity of depressive symptomatology
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did not correlate with the cortisol excretion. The authors were appro-
priately cautious in interpreting their findings and acknowledged the
limitations imposed by a single measurement. They were particularly
puzzled by the fact that depressed chronic fatigue syndrome patients
had the lowest average cortisol excretion and emphasized that symp-
toms traditionally associated with hypothalamic-pituitary-adrenal hypo-
function, such as hyperphagia and hypersomnia, were conspicuously
absent in this subgroup.

The confirmation of decreased cortisol production in patients with
chronic fatigue syndrome as compared with patients suffering from
major depression was attempted in a study assessing salivary cortisol
levels (Strickland et al., 1998). Salivary cortisol titers correlate well
with serum cortisol levels (Burke et al., 1985). Other research using
salivary cortisol measurements had demonstrated increased adrenal
secretion in patients with current mood disorders (Goodyer et al.,
1996) and past history of major depression (Young et al., 2000).

The chronic fatigue syndrome group comprised 14 female patients
diagnosed according to British criteria (Sharpe et al., 1991). Ten of
the 14 chronic fatigue syndrome patients were diagnosed to be in the
midst of a depressive episode. Twenty-six female subjects with a di-
agnosis of current depressive disorder and 131 healthy women were
enrolled as controls. The subjects were free of any significant physi-
cal disorder and were not taking any medications. Saliva samples
were collected at home at 11 a.m. and 9 p.m. for two consecutive
days. In premenopausal women, the samples were collected during
the follicular phase of their menstrual cycle.

The evening salivary cortisol levels averaged 1.5 nmol/L in the
healthy control and depressed group and 1.0 nmol/L in the chronic fa-
tigue syndrome group (p < 0.02). The morning cortisol values were
7.0 nmol/LL among healthy control subjects, 6.0 nmol/L in the de-
pressed group, and 5.8 nmol/L in the chronic fatigue syndrome
group. The differences were not significant. However, the authors
pointed out that the chronic fatigue syndrome patients with and with-
out depression had substantially different median morning salivary
cortisol levels (3.3 versus 6.3, p < 0.001). Sleep disturbance, physical
fitness, and social and occupational impairment did not correlate
with the morning cortisol levels in this sample of patients with
chronic fatigue syndrome. Although the authors believed that the
findings indicate a meaningful difference between patients with chronic
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fatigue syndrome and healthy or severely depressed individuals, the
report is problematic given the large disparity in the size of the sam-
ples, and the subsequent statistical amplification of observed differ-
ences.

In contrast to data obtained in studies of urinary and salivary
cortisol measurements stand findings that have relied on plasma lev-
els (Scott, Salahuddin, et al., 1999). The principal investigators were
based at the Royal College of Surgeons and Trinity College Medical
School, Dublin, Ireland. The study group comprised 15 chronic fa-
tigue syndrome patients (eight women and seven men, average age
41 years) who met standard diagnostic criteria (Fukuda et al., 1994)
and had no current psychiatric disorders. They were compared with
15 gender-matched patients with major depression (American Psychi-
atric Association, 1987) who were otherwise healthy. A second con-
trol group included 11 age-matched nonobese subjects (five women
and six men, average age 36 years) without a history of prolonged fa-
tigue or mental illness. None of the participants had a personality dis-
order. All subjects were free of any medications known to influence
the function of the hypothalamic-pituitary-adrenal axis for at least
four weeks prior to the study.

Blinded radioimmunoassays for cortisol, adrenal androgens (de-
hydroepiandrosterone and dehydroepiandrosterone sulfate), and hy-
droprogesterone were performed on plasma specimens obtained be-
tween noon and 2 p.m. A direct correlation was established between
age and cortisol level only in the depressed group. The mean plasma
cortisol levels were 10.4 pg/dL in the chronic fatigue syndrome
group, 14.5 pg/dL in the depressed group, and 13.6 pg/dL in the healthy
control subjects. The difference did not reach statistical significance.
The mean dehydroepiandrosterone level in the chronic fatigue syn-
drome group (6 ng/mL) was significantly lower than that observed
among depressed patients (10 ng/mL) and healthy control subjects
(11 ng/mL). For the sulfated metabolite of this hormone, the values
were similar for the chronic fatigue and depressed groups (137 versus
150 pg/dL). These values were significantly lower than the average
(258 pg/dL) recorded for the healthy control group. The severity of
depressive symptomatology reported by the participants did not cor-
relate with the levels of any of the hormones measured.

These results were supported by the findings of a study conducted
by investigators from Warneford Hospital, Oxford, and Royal Victo-
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ria Infirmary, Newcastle upon Tyne, United Kingdom (Young et al.,
1998). For their study of salivary and urinary cortisol measurements,
the authors selected 22 patients (12 men and ten women) who were
diagnosed to have “pure” chronic fatigue syndrome, i.e., fulfilled
standard requirements (Fukuda et al., 1994) and had no current psy-
chiatric disorders. Twelve subjects (55 percent) had a history of de-
pressive or anxiety disorders. The patients had suffered the fatigue
illness for an average of 2.5 years and were functionally impaired. A
control group included 22 healthy subjects who matched the gender,
age, and weight of the chronic fatigue syndrome patients. As is cus-
tomary in this type of study, the participants did not take any medica-
tions for one month prior to the study.

Saliva samples were collected at four-hour intervals from 8 a.m. to
8 p.m., and urine was collected during the same 24-hour period. The
data were reported as the area under the curve after subtraction of the
baseline area. The salivary cortisol values were 138 nmol/L in the
chronic fatigue syndrome group and 141 nmol/L in healthy control
subjects. The corresponding urinary cortisol levels were 161 pmol/L
versus 160 pmol/L. These findings indicate that the basal activity of
the hypothalamic-pituitary-adrenal axis was normal in this sample of
patients with chronic fatigue syndrome.

Two studies have explored the function of the hypothalamic-pitu-
itary-adrenal axis in chronic fatigue syndrome by assessing its re-
sponse to vasopressin (Altemus et al., 2001) or desmopressin, its syn-
thetic analogue (Scott, Medbak, et al., 1999). For the first of these
studies, investigators from the St. James’ Hospital, Trinity College
Medical School and Royal College of Surgeons in Dublin, Ireland
(Scott, Medbak, et al., 1999) recruited 13 patients (seven females and
six males) with chronic fatigue syndrome and no comorbid psychiat-
ric disorder. An age-matched healthy control group comprised nine
males and four females. None of the participants were taking medica-
tions known to alter the hypothalamic or adrenal function and none
had a history of drug or alcohol abuse.

The patients were randomly assigned to receive an intravenous in-
fusion of either desmopressin (10 pg) or ovine corticotropin-releas-
ing hormone (100 pg) or the combination of the two hormones. The
subjects who received the combination were first given desmopressin
as an intravenous bolus followed two minutes later by the infusion of
corticotropin-releasing hormone. Blood samples were drawn at base-
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line and six times during the two-hour interval following the hor-
mone administration and assayed for cortisol and adrenocortico-
tropin hormone levels. Statistical analyses processed the baseline
levels and the maximum increase from baseline in the concentration
of these hormones.

The mean basal cortisol and adrenocorticotropin levels were simi-
lar in the patient and control groups. The administration of ovine
corticotropin-releasing hormone produced a significant increase in
cortisol and adrenocorticotropin hormone in all of the healthy partici-
pants. In contrast, the infusion failed to change the cortisol level in
five and the adrenocorticotropin hormone level in four of the chronic
fatigue syndrome patients (p < 0.01). Compared with healthy sub-
jects, the magnitude of the change compared with baseline was sig-
nificantly lower for both cortisol (158 versus 303 nmol/L, p < 0.01)
and adrenocorticotropin hormone (29 versus 58 ng/L, p < 0.005) in
the chronic fatigue syndrome group. The response to the infusion of
desmopressin was statistically similar in the two groups. The change
in the levels of hormones after the simultaneous administration of
desmopressin and corticotropin-releasing hormone was also similar
in the chronic fatigue syndrome patient and healthy volunteer groups.
The authors noted that the chronic fatigue patients who did not re-
spond to the ovine corticotropin infusion showed significant changes
when desmopressin was added to the hormone-releasing stimulus.
The basal cortisol level did not correlate with the type and magnitude
of response. The data were interpreted as a confirmation of the
blunted adrenocorticotropin hormone response to ovine corticotro-
pin-releasing hormone in chronic fatigue syndrome (Demitrack et al.,
1991).

A further effort to clarify the mechanism of a postulated hypo-
activation of the hypothalamic-pituitary-adrenal axis in chronic fa-
tigue syndrome was made by researchers from Weill Medical Col-
lege, Cornell University, New York, and National Institutes of Health,
Bethesda, Maryland (Altemus et al., 2001). The study investigated
the response to vasopressin infusion, an effect known to correlate
with the hypothalamic output of corticotropin-releasing hormone.
The initial cohort comprised 25 patients (19 women and six men) re-
cruited by the staff of the National Institute of Allergy and Infectious
Diseases. Six female patients developed abdominal pain during the
vasopressin infusion and were excluded. The 19 patients who com-
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pleted the experiment had a mean age of 40 years and an average du-
ration of illness of four years. Ten of the 19 patients were disabled by
their condition. Structured psychiatric interviews identified current
psychiatric disorders in 14 patients. Eleven patients had somatoform
pain disorder, two had social phobia, and one patient met criteria for
generalized anxiety disorder. The lifetime psychiatric disorders diag-
nosed among the 19 participants consisted of somatoform pain disor-
der (13 patients), anxiety disorders other than simple phobia (six pa-
tients), and depressive disorders (five patients). Past substance use
disorders included nicotine dependence (six patients), alcohol abuse
(four patients), and cocaine abuse (one patient). Five patients had to
discontinue antidepressant medications two weeks prior to the study.
The control group comprised 19 age- and gender-matched healthy
volunteers.

The experiment was carried out after an all-night fast. Four blood
samples were drawn at 15-minute intervals to establish the baseline
concentration of vasopressin, cortisol, and adrenocorticotropin hor-
mone. The procedure continued with an arginine vasopressin (aque-
ous pitressin) intravenous infusion at a dose of 1 mIU/kg/minute over
one hour. Blood was sampled at 15-minute intervals during the infu-
sion and for one hour afterward. Additional data were collected with
questionnaires assessing mood states, arousal levels, and functional
well-being.

The mean basal cortisol levels were essentially identical in chronic
fatigue syndrome patients and healthy control subjects (9 versus 8
pg/dL). There was also no difference between the means of basal
adrenocorticotropin hormone levels of the two groups (15 versus 14
pg/mL). The cortisol levels declined steadily during the baseline hour
in both groups. Basal and peak vasopressin levels were identical in
patients and healthy control subjects at 0.6 pg/mL and 92 pg/mL, re-
spectively.

The change in the levels of adrenocorticotropin after vasopressin
suggested a blunted response in patients with chronic fatigue syn-
drome. However, there were no significant differences in the mean
adrenocorticotropin concentrations of the two groups at any single
time point. Similar observations were made with regard to changes in
cortisol levels after vasopressin infusion. The cortisol response was
described as faster in the chronic fatigue syndrome group, but the raw
data and the level of significance of the difference were not provided.



The Hypothalamic-Pituitary-Adrenal Axis in Functional Somatic Illness 141

The maximal change in the cortisol level was similar in the chroni-
cally fatigued and healthy subjects (13 versus 12 pg/dL). None of the
hormonal measures correlated with duration of illness, level of activ-
ity, severity of fatigue, and depression score. The authors interpreted
their data to signify a subtle impairment of the hypothalamic secre-
tion of corticotropin-releasing hormone leading to mild adrenal in-
sufficiency in patients with chronic fatigue syndrome. The authors
stressed the fact that their patient sample did not show decreased
basal cortisol levels. They felt that the findings suggested that a “fail-
ure of adaptive restoration of homeostasis in the hypothalamic-pitu-
itary-adrenal axis may mediate symptom development in chronic fa-
tigue syndrome as well as in patients with chronic mood and anxiety
disorders” (Altemus et al., 2001, p. 183) and other conditions charac-
terized by fatigue or anergic depression. However, the authors pointed
out that the results could also be attributed to physical deconditioning,
as demonstrated by Luger et al. (1987) in work performed at the Na-
tional Institutes of Health in Bethesda, Maryland. Nonetheless, the
connection to psychopathology remains, because Purba et al. (1996)
have shown a clear activation of the vasopressin neurons in depres-
sion, illustrated by the fact that postmortem examination of the brains
of patients with major depression showed 56 percent more vaso-
pressin-expressing neurons than in nondepressed control individuals.
The same group has also identified a fourfold increase in the number
of corticotropin-releasing hormone-expressing neurons in the hypo-
thalamic paraventricular nucleus of six depressed patients as com-
pared with ten control subjects (Raadsheer et al., 1994).

THE REACTIVITY OF THE HYPOTHALAMIC-
PITUITARY-ADRENAL AXIS IN FIBROMYALGIA

The function of the hypothalamic-pituitary-adrenal axis in fibro-
myalgia has attracted considerable research interest over the last de-
cade. The first study to focus on this issue was the result of a collabo-
ration between clinicians from Rijnstate Hospital, Arnhem, and
pharmacologists from the University of Leiden, Leiden, the Nether-
lands (Griep et al., 1993). The participants were ten outpatients with
fibromyalgia and ten healthy and sedentary control subjects who
were drug free and without evidence of adrenal insufficiency. The
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groups were similar with respect to age, body mass, and arterial
blood pressure. All subjects underwent three procedures: dexametha-
sone (1 mg) suppression, a human corticotropin-releasing hormone
(100 pg) infusion, and insulin-induced hypoglycemia (0.1 unit of in-
sulin/kg of body weight).

The administration of dexamethasone suppressed the cortisol pro-
duction to less than 60 nmol/L in all participants. Basal cortisol and
adrenocorticotropin hormones were similar in the two groups. The
infusion of corticotropin-releasing hormone produced significantly
more adrenocorticotropin hormone in the fibromyalgia group. In
contrast, the cortisol levels after the infusion were essentially identi-
cal in the two groups. The same pattern was observed after insulin-
induced hypoglycemia. The authors interpreted the data to indicate
“hyperreactivity of hypothalamic CRH [corticotropin-releasing hor-
mone] upon stressful challenges” (Griep et al., 1993, p. 472).

Investigators from the National Institutes of Health studied the hy-
pothalamic-pituitary-adrenal function in 12 female patients with fib-
romyalgia and age-matched healthy volunteers (Crofford et al., 1994).
The duration of illness averaged six years in the fibromyalgia group.
Three of the fibromyalgia patients met criteria for major depression.
Measurements included assays for free cortisol in 24-hour urine sam-
ples and hormonal assays for adrenocorticotropin hormone and corti-
sol after an infusion of 1 pg/kg of ovine corticotropin-releasing
hormone. A total of 14 blood samples were tested; six were obtained
during the two hours prior to the infusion and eight during the three
hours after the infusion. The researchers also measured the plasma
level of arginine vasopressin and neuropeptide Y after postural change
from the supine position. These two measurements were chosen be-
cause arginine vasopressin stimulates the pituitary release of adreno-
corticotropin hormone and because neuropeptide Y is a marker of
sympathetic response to stress.

Morning plasma cortisol levels were similar in patients with fibro-
myalgia and healthy control subjects (276 versus 283 nmol/L). Eve-
ning plasma cortisol levels were significantly higher in the patient
group (301 versus 138 nmol/L, p < 0.04). The 24-hour urinary free
cortisol mean was significantly lower in fibromyalgia patients (116
versus 196 nmol, p < 0.002). Before the stimulation test with infused
ovine corticotropin-releasing hormone, the basal cortisol levels were
significantly higher in the fibromyalgia group (222 versus 92 nmol/L,
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p < 0.02). The postinfusion peak cortisol (694 versus 702 nmol/L)
and adrenocorticotropin hormone levels (14 versus 8 pmol/L) were
similar in the two groups, but the net change in cortisol was decreased
(p < 0.02) in subjects with fibromyalgia. The levels of arginine
vasopressin were similar at baseline and after postural change in the
two groups. The levels of neuropeptide Y were lower in the fibro-
myalgia group, both at baseline and after postural change. The au-
thors interpreted their data to reflect adrenal hyporesponsivity to
adrenocorticotropin hormone and proposed that this state might be
explained by a chronic understimulation resulting from deficient or
inappropriate brain production of corticotropin-releasing hormone,
an effect similar to that described by Demitrack et al. (1991) in
chronic fatigue syndrome. The low neuropeptide Y levels were attrib-
uted to physical deconditioning or to decreased function of the
adrenergic stress response. The findings were also considered similar
to those observed in atypical depression, seasonal affective disorder,
post-traumatic stress disorder, and nicotine withdrawal.

The baseline activity of the hypothalamic-pituitary axis of patients
with fibromyalgia, as reflected by 24-hour urinary cortisol excretion,
was examined in a well-controlled study by investigators from the
University of Antwerp, Belgium, in collaboration with researchers
from Vanderbilt University, Nashville, Tennessee, and University La
Sapienza, Rome (Maes et al., 1998). The authors recruited 14 pa-
tients (11 women and three men, mean age 51 years) diagnosed with
fibromyalgia according to the accepted standard (Wolfe et al., 1990).
The subjects had no significant past psychiatric history (i.e., affective
disorders, psychosis, alcoholism, or drug abuse); had not taken anti-
inflammatory drugs for at least four weeks; and had been off any
psychotropic medications for at least one week prior to being studied.
For the three control groups, the authors obtained the cooperation of
10 hospitalized patients with major depression, ten subjects with
post-traumatic stress disorder, and 17 healthy volunteers. Patients
with major depression (seven women and three men, mean age 45
years) met U.S. diagnostic criteria (American Psychiatric Associa-
tion, 1987), had no significant other lifetime psychiatric disorder, and
were taken off all psychotropic drugs one week before they were
tested. The ten post-traumatic stress disorder patients (seven women
and three men, mean age 51 years) had been the victims of two wit-
nessed events, a flash fire at a hotel and a multiple automobile colli-
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sion. An unspecified number of these patients had developed a de-
pressive disorder after the traumatic event. The group of healthy
subjects included 11 women and six men and had a mean age of 42
years. All participants had normal laboratory tests. Urine samples
were tested on the same day, using a single batch of reagents. Other
data collected by the authors included the severity of depressive
symptomatology, pain, and posttraumatic symptoms.

The 24-hour urine cortisol excretion averaged 8 pg/dL and 118
pg/24 hours in the healthy control group, 9 pg/dL and 158 pg/24
hours in the fibromyalgia group, 41 pg/dL and 591 pg/24 hours in the
group of patients with major depression, and 49 pg/dL and 840 pg/24
hours in the post-traumatic stress disorder group. The difference be-
tween the fibromyalgia group and the patients with major depression
or post-traumatic stress disorder was highly significant (p = 0.0002).
Age, gender, urine volume, and renal function (i.e., creatinine excre-
tion) did not correlate with the cortisol excretion and diagnostic
group. Cortisol excretions greater than 240 pg/24 hours were ob-
served in 80 percent of patients with major depression and post-trau-
matic stress disorder, but in only one patient (7 percent) with fibro-
myalgia. The severity of depressive symptomatology did not correlate
significantly with the cortisol excretion measured in the fibromyalgia
and major depression groups. Among patients with fibromyalgia, the
24-hour urinary cortisol excretion was statistically independent of
the duration of illness, number of tender points, and subjective as-
sessments of pain and stiffness.

The function of the hypothalamic-pituitary-adrenal axis was also
investigated by a group of Dutch researchers in a controlled study
that evaluated the response to corticotropin-releasing hormone in 40
patients with fibromyalgia, 28 patients with chronic noninflamma-
tory back pain, and 14 healthy subjects (Griep et al., 1998). The pa-
tients with fibromyalgia (36 women and four men; mean age 43
years) were randomly recruited from a list maintained by a nation-
wide patients’ network. Their diagnosis was confirmed by one of the
investigators in accordance with standard criteria (Wolfe et al., 1990).
The control subjects with low back discomfort had chronic pain af-
fecting only the area between the lower rib cage and the gluteal folds.
Those selected for the study (25 women and three men; mean age 41
years) matched the age and gender distribution of the fibromyalgia
group. The duration of the pain syndrome averaged 11 years in the
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fibromyalgia group and ten years in the low back pain group. The au-
thors also specified that the intensity of pain was similar in these two
patient groups. The healthy control group (12 women and two men;
mean age 38 years) was selected from among acquaintances of pa-
tients with low back pain. They had no complaints of pain or fatigue
and did not engage in sustained physical activities. None of the par-
ticipants had overt evidence of adrenal disease, obesity, hyperten-
sion, or abnormal laboratory test results.

The research protocol started with a standard dexamethasone sup-
pression test, which consisted of the administration of 1 mg of dexa-
methasone at 11 p.m. and the determination of the serum cortisol
level ten hours later. This test was followed by adrenal stimulation
with intravenous synthetic adrenocorticotropin hormone at a dose of
either 0.025 pg or 0.1 pg/kg of body weight. Blood samples were
drawn 60 minutes and 90 minutes later for cortisol assays. The third
procedure required the intravenous administration of 100 pg of hu-
man corticotropin-releasing hormone followed by the determination
of blood levels of adrenocorticotropin hormone and cortisol six times
during the three hours after infusion. All participants had cortisol ex-
cretion assayed in urine collected over a 24-hour period.

The 24-hour urinary cortisol levels were similar in the fibro-
myalgia and low back pain groups (192 versus 185 nmol/24 hr).
These values were significantly lower than the mean cortisol excre-
tion of 254 nmol/24 hr recorded for healthy sedentary subjects. The
basal plasma cortisol levels were also similar in the two patient
groups (399 versus 410 nmol/L) and only marginally lower than the
mean level of 441 nmol/L observed in the healthy control group. The
basal free cortisol and adrenocorticotropin hormone levels were sim-
ilar in the three groups. The dexamethasone suppressed cortisol se-
cretion in 95 percent of patients with fibromyalgia, 86 percent of
those with low back pain, and 100 percent of healthy subjects. The re-
sponse to the administration of synthetic adrenocorticotropin hor-
mone revealed no differences between groups. Patients with fibro-
myalgia had a significantly greater secretion of adrenocorticotropin
hormone in response to the infusion of corticotropin-releasing hor-
mone than did low back patients (p < 0.02) and healthy control sub-
jects (p < 0.0002). Despite the increased adrenocorticotropin re-
sponse in fibromyalgia patients, the postinfusion cortisol levels were
essentially identical in the three groups. The authors interpreted their
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findings to indicate that fibromyalgia and low back patients had evi-
dence of mild hypothalamic-pituitary-adrenal axis dysregulation. A
characteristic of the fibromyalgia group appeared to be the attenuated
adrenal response to the increased adrenocorticotropin levels that fol-
lowed an infusion of corticotropin-releasing hormone. However, the
results of the direct stimulation of adrenal with synthetic adreno-
corticotropin hormone were within the expected range, thereby ex-
cluding adrenal insufficiency.

An important contribution to the clarification of the role played by
the hypothalamic-pituitary-adrenal axis in fibromyalgia has been
made in a study carried out by investigators from the State University
of New York at Stony Brook (Catley et al., 2000). The unique feature
of this work was a longitudinal design that studied the impact of acute
stressors and correlated them with salivary cortisol secretion and
psychosocial and lifestyle variables. A community rheumatology prac-
tice was the source for recruiting 21 patients with fibromyalgia and
18 control subjects with rheumatoid arthritis. The participants met
standard criteria for the diagnosis of their condition. The exclusion
criteria were pregnancy, endocrine disorders, treatment with gluco-
corticoids, and night shift work. Data collected from 22 healthy indi-
viduals involved in a previous research with similar design (Ocken-
fels et al., 1995) were used as normal control. The technique of
ecological momentary assessment was used to collect samples of sa-
liva for cortisol assays six times each day. The collection was prompted
by a signal transmitted via a programmable watch. At the same time,
the participants completed short questionnaires that recorded situa-
tional and psychological variables, identified stressors, and rated
their severity. Data were collected over a two-day period for each par-
ticipant. The response rate was adequate, with 81 percent of the saliva
samples and 85 percent of the timed questionnaires available for pro-
cessing. Statistical analyses were performed on the results provided
by the 74 percent of the saliva and questionnaire pairs collected
within 18 to 32 minutes of each other.

Patients with fibromyalgia were somewhat younger than control
subjects with rheumatoid arthritis (48 versus 53 years), had a shorter
duration of illness (3 versus 8 years), and were less likely to have re-
tired (10 versus 44 percent). The groups were similar with respect to
gender distribution, educational level, and ethnicity. Sleep quality
was significantly poorer in the fibromyalgia group. Patients with
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fibromyalgia and rheumatoid arthritis had similar mean cortisol lev-
els at 7.1 and 6.5 nmol/L, respectively. Both groups had higher
cortisol levels than the value of 4.7 nmol/L observed among the
healthy control subjects. The differences retained statistical signifi-
cance after adjustment for demographic variables. The same observa-
tion was made after adjusting for sleep quality. The effect of psycho-
social stress was statistically insignificant. The results suggested that
important dimensions of the illness experienced by patients with
fibromyalgia, i.e., poor quality sleep and increased sensitivity to
daily hassles, do not result in measurable changes in the activity of
the hypothalamic-pituitary-adrenal axis.

CORTISOL LEVELS IN IRRITABLE BOWEL SYNDROME

The relationship between hypothalamic-pituitary-adrenal axis func-
tion and psychopathology in irritable bowel syndrome was assessed
by investigators from the University La Sapienza, Rome (Patacchioli
etal., 2001). The study sample comprised 54 outpatients (33 women
and 21 men; mean age 33 years). They had been diagnosed with irri-
table bowel syndrome after a clinical evaluation that included in all
cases fecal testing for blood and bacteria, a lactose tolerance test, and
a barium enema. The 28 healthy control subjects were hospital em-
ployees or medical students. The groups were similar with regard to
age, gender distribution, educational level, and marital status. None
of the subjects had clinical evidence of hypercortisolism and none re-
ported significant menstrual abnormalities. All participants were
kept medication-free for four weeks prior to the study. Adrenal activ-
ity was assessed by measuring salivary cortisol levels at 8 a.m. and
p-m. The burden of psychopathology was measured with self-admin-
istered questionnaires recording the severity of depression and anxi-
ety. Additional questionnaires investigated the severity of mental/
emotional and physical exhaustion and the levels of stress in the per-
sonal and social domains.

Compared with healthy control subjects, the salivary cortisol lev-
els of patients with irritable bowel syndrome were significantly
higher in the morning (30 versus 22 ng/mL; p < 0.001) and lower in
the evening (3.6 versus 6.4 ng/mL; p < 0.001). The psychometric
tests indicated that the irritable bowel syndrome group suffered sig-
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nificantly more depression and physical fatigue. The self-reported
levels of mental fatigue, anxiety, and stress were similar in the two
groups.

Researchers from the Lynn Institute for Healthcare Research and
the Veterans Administration Medical Center, Oklahoma City, Okla-
homa, made an important contribution to this field by assessing the
effect of experimentally induced stress on the symptoms and cortisol
levels of patients with irritable bowel syndrome (Elsenbruch et al.,
2001). The 24 patients and 20 control subjects recruited for the study
were all women without evidence of organic gastrointestinal disor-
ders, other physical illnesses, or current psychiatric disorders. None
of the participants were taking psychotropic drugs. The diagnosis of
irritable bowel syndrome was established in accordance with stan-
dard criteria (Thompson et al., 1989). The mean age of patients with
irritable bowel syndrome was 33 years, and the duration of illness av-
eraged 13 years. The groups were statistically similar with respect to
age, ethnicity, educational level, and marital status. The body mass
index and blood pressure readings were virtually identical in the two
groups. The group of women with irritable bowel syndrome had more
depressive and gastrointestinal symptoms (p < 0.001) and consumed
more alcohol (p < 0.05) than the healthy control subjects.

The study was designed as a two-day examination. On the “stress
day,” the patients ingested a standardized meal and were then admin-
istered a test requiring a quick answer to a visual signal. Failure to an-
swer correctly within 0.6 seconds led to a loud burst of noise deliv-
ered into headphones and to score deduction. The aversive auditory
and visual signals were also sent in a random manner regardless of
the reaction time. Salivary samples for cortisol and data regarding
cardiac rhythm changes and gastrointestinal and affective symptoms
were collected at baseline, after the meal, after stress induction, and
at the end of the recovery period. The same data were collected dur-
ing the second day of the study, during which the stress induction was
replaced by a passive relaxation period.

Patients with irritable bowel syndrome and healthy control sub-
jects had similar cortisol levels at baseline and in response to the
stressful experience. Likewise, no change in gastrointestinal symp-
toms occurred after stress induction. There was no difference in the
degree of sympathetic and cardiovascular activation after stress. Pa-
tients with irritable bowel syndrome had a negative affective re-
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sponse to stress (p < 0.05), which persisted throughout the recovery
period. The findings indicated that “these affective responses do not
appear to be closely related to autonomic or cortisol abnormalities,”
but were “consistent with the increased incidence of psychopath-
ology and may determine other aspects of IBS [irritable bowel syn-
drome] such as illness experience, healthcare seeking and coping
strategies” (Elsenbruch et al., 2001, p. 811).

ASSESSMENT OF THE HYPOTHALAMIC-PITUITARY-
ADRENAL AXIS IN PREMENSTRUAL SYNDROME

The function of the hypothalamic-pituitary-adrenal axis in pre-
menstrual syndrome was thoroughly assessed by investigators from
the National Institutes of Health, Bethesda, Maryland (Rabin et al.,
1990), in seven patients. None of the patients had psychiatric disor-
ders identifiable with a comprehensive structured interview. A group
of age-, height-, and weight-matched healthy subjects formed the
control group.

The participants had two stimulation tests with ovine cortico-
tropin-releasing hormone. The tests were performed during the first
week after the onset of menstruation and three weeks later. The hor-
mone (1 pg/kg body weight) was administered as an intravenous
bolus. Blood samples obtained at baseline and six times during the
two hours after infusion were assayed for cortisol, cortisol-binding
globulin, adrenocorticotropin hormone, and progesterone. Daily uri-
nary free cortisol measurements were conducted for the duration of
an entire menstrual cycle in five of the seven patients and in the seven
control subjects.

Patients with premenstrual syndrome had significantly lower basal
plasma cortisol levels than healthy control subjects during the follicu-
lar phase (64 versus 132 nmol/L, p < 0.05) and luteal phase (80 versus
143 nmol/L, p < 0.05) of the menstrual cycle. The means of urinary
free cortisol excretion of the two groups were not different (149 versus
140 nmol/day during the follicular phase and 156 versus 156 nmol/day
during the luteal phase). Plasma concentrations of cortisol-binding
protein, adrenocorticotropin hormone, and progesterone were similar
in the two groups. In response to the infusion of corticotropin-releasing
hormone, patients with premenstrual syndrome and healthy subjects
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had slight and statistically similar increases in the level of adreno-
corticotropin hormone. The patients also had higher postinfusion
cortisol levels than healthy subjects (p < 0.05) The data were interpreted
to indicate subtle and transient alterations of the hypothalamic-pitu-
itary-adrenal axis in premenstrual syndrome. The authors contrasted
the heightened cortisol secretion induced by corticotropin-releasing
hormone infusion in these patients with the blunted response obtained
when similar experiments were carried out by them in patients with
melancholic depression (Gold, Loriaux, et al., 1986) and anorexia
nervosa (Gold, Gwirtsman, et al., 1986). The existence of two types of
response to corticotropin-releasing hormone in depression, strongly
implied by the discordant data presented here, was confirmed unequiv-
ocally by Thalen et al. (1993). Working at St. Goran’s Hospital in
Stockholm, Sweden, these investigators were able to show that de-
pressed patients with normal dexamethasone suppression tests had a
significantly higher average adrenocorticotropin response to human
corticotropin-releasing hormone than nonsuppressors, a difference that
did not correlate with the severity of the affective illness.

Cortisol production during the premenstrual phase was more re-
cently studied by researchers from the Royal Edinburgh Hospital,
University of Edinburgh, and Medical Research Council Reproduc-
tive Biology Unit, Edinburgh, Scotland (Odber et al., 1998). The au-
thors chose to measure salivary cortisol levels, a stress-free, conve-
nient and specific way to assess the physiologically active hormone.
The participants were selected from among women enrolled with a
local premenstrual syndrome clinic. Daily ratings obtained at the clinic
enabled the categorization of the subjects as having premenstrual de-
pression and bloating, premenstrual bloating only, and menstrual
symptoms only. Control subjects were recruited from among the pa-
tients’ co-workers, employees of local businesses, and regional women’s
groups. All participants had regular menstrual cycles and did not use
oral contraceptives or psychotropic agents.

To assess the diurnal variation in salivary cortisol pre- and post-
menstrually, 2 mL samples were collected hourly from 10 a.m. to 11
p-m. during the two days prior to the expected onset of the menstrual
cycle and for seven days afterward. A standard inventory of depres-
sive symptomatology was filled out in the evening of these two
premenstrual days. In a second phase of the study, the sample of
women with premenstrual symptoms and healthy control subjects
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collected saliva each evening for an entire cycle. Statistical analyses
compared the groups of women with premenstrual depression (N =
19), other premenstrual symptoms, primarily bloating (N = 24),
symptoms restricted to menstrual period (N = 12), and no symptoms
(N = 26). Only a minority of the subjects (19 patients and 13 control
subjects) participated in both phases of the study.

The cortisol levels of healthy control subjects were higher during
the premenstrual period. In contrast, in patients with premenstrual
complaints, the premenstrual cortisol secretion levels were lower
than the postmenstrual values. The diurnal variation was absent
among premenstrually depressed women. The findings suggested
that the pattern of cortisol secretion of women with premenstrual de-
pression is similar to that observed in seasonal affective disorder (Jo-
seph-Vanderpool et al., 1991).

In conclusion, the majority of research reports indicate that pa-
tients with functional somatic syndromes have evidence of mild and
variable dysfunction of the hypothalamic-pituitary-adrenal axis. The
changes are clearly different from those seen in major depression
with melancholic features. Some of the studies have identified dys-
functional patterns similar to those discovered in other mental ill-
nesses, such as seasonal affective disorder and eating disorders.
However, the common denominator of this body of work is the ab-
sence of a biological gradient correlating hormonal abnormalities
with depressive symptomatology and environmental stressors. Over-
all, the findings do not support a robust analogy between functional
somatic syndromes and affective disorders.






Chapter 11

Serotonin Metabolism in Functional
Somatic Illness

The monoamine hypothesis of depression, which was proposed
more than 30 years ago, states that the biological basis of affective
disorders is a deficiency in serotonergic and noradrenergic neuro-
transmission (Hirschfeld, 2000). Most research activities have fo-
cused on the serotonergic system, a complex neurofunctional appara-
tus with dozens of receptor subtypes in cortical and subcortical
structures (Mann, 1999). Impairments in the serotonergic system oc-
cur at many levels and may involve decreased concentrations of sero-
tonin, altered affinity and numbers of serotonin receptors and uptake
sites, and postreceptor abnormalities (Leonard, 2000). In this chap-
ter, we review the work testing the components and function of the
serotonergic system in functional illnesses to determine whether pa-
tients with functional somatic syndromes show evidence of sero-
tonergic deficiency and whether such deficiency correlates with the
somatic and psychological manifestations of these conditions.

SEROTONERGIC NEUROTRANSMISSION
IN CHRONIC FATIGUE SYNDROME

The first investigation of serotonin metabolism in chronic fatigue
syndrome was carried out at the National Institutes of Health, Bethes-
da, Maryland (Demitrack et al., 1992). The work assessed the central
monoaminergic activity involved in serotonergic, noradrenergic, and
dopaminergic neurotransmission. Nineteen patients (13 women and
six men) with this syndrome and 17 healthy control subjects (eight
women and nine men) underwent lumbar puncture and had their
blood and cerebrospinal fluid tested for 5-hydroxyindoleacetic acid
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(the main metabolite of serotonin), 3-methoxy-4-hydroxyphenylgly-
col (the main metabolite of norepinephrine), and homovanillic acid
(the main metabolite of dopamine). All patients were also adminis-
tered a structured psychiatric interview.

Compared with healthy control subjects, patients with chronic fa-
tigue syndrome had higher levels of the serotonin metabolite in pe-
ripheral blood (67 versus 37 pmol/mL; p < 0.002). The metabolite’s
concentration in the cerebrospinal fluid was statistically similar in the
two groups (112 versus 95 pmol/L). The norepinephrine metabolite
concentrations were significantly lower in the plasma samples ob-
tained from patients with chronic fatigue syndrome (8 versus 11
pmol/mL) and essentially identical with those of healthy subjects in
the cerebrospinal fluid. The dopamine metabolite was found in simi-
lar concentrations in both types of specimens obtained from the two
groups. Thirteen of the 19 chronic fatigue patients had one or more
psychiatric disorders, but the levels of monoamine metabolites did
not discriminate them from patients without detectable psychiatric
morbidity. The biochemical pattern identified in this sample of pa-
tients with chronic fatigue syndrome was different than that consid-
ered typical for melancholic depression, in which the levels of seroto-
nin metabolites are reduced. The evidence led the authors to state that
“a disturbance in central serotonin metabolism in patients with chronic
fatigue syndrome seems unlikely” (Demitrack et al., 1992, p. 1072).

Three years later, British investigators from Maudsley Hospital
and King’s College Hospital, London, conducted a well-designed
study evaluating central serotonergic neurotransmission in chronic
fatigue syndrome (Cleare et al., 1995). The innovative dimension of
this study was to stimulate the serotonergic pathways in the hypothal-
amus with challenge with fenfluramine, a serotonin-agonist sub-
stance. The fenfluramine challenge is known to elevate the level of
both cortisol and prolactin in healthy individuals (O’Keane et al.,
1991; Feeney et al., 1993; Gorard et al., 1993). In contrast, the change
in prolactin and cortisol levels in response to this neuroendocrine
challenge is almost undetectable in patients with major depression
(O’Keane and Dinan, 1991).

The investigators assembled a ten-patient chronic fatigue syn-
drome group (40 percent women) and a 15-patient depressed group
(60 percent women) from among referrals to the specialty outpatient
psychiatry clinics of the participating hospitals. The chronic fatigue
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syndrome patients were diagnosed according to standard criteria ex-
tant at the onset of the study (Holmes et al., 1988) and care was taken
to make sure that they did not have a comorbid depressive disorder
(American Psychiatric Association, 1987). Each patient was matched
for age (within ten years), gender, and weight (within 10 kg) with a
healthy control subject selected from among staff and students. All of
the participants had stopped taking medications for at least three
months prior to the study.

The experimental procedure was carried out after an overnight
fast. First, blood was drawn to determine the baseline levels of
cortisol and prolactin and the subject given 30 mg of d-fenfluramine
by mouth. Venous blood samples were then obtained at hourly inter-
vals for the next five hours. Technicians unaware of the subjects’ sta-
tus performed the hormonal measurements. For the analyses of the
data, particular attention was paid to the phase of the menstrual cycle
and only the measurements performed during the follicular phase
were considered valid.

Baseline prolactin levels were similar in the three groups. The
prolactin response, measured as mean change from baseline, reached
90 mU/L in the control group, 21 mU/L in the depressed group, and
141 mU/L in the chronic fatigue syndrome group. The differences be-
tween patients with chronic fatigue syndrome and depression were
statistically significant (p < 0.01). The mean baseline cortisol level
recorded for all of the control subjects was 305 nmol/L. The value re-
corded for the depressed group (428 nmol/L) was significantly
higher, while that observed in the chronic fatigue syndrome group
(226 nmol/L) was significantly lower. The magnitude of change in
cortisol level after d-fenfluramine challenge was similar in the three
groups. The findings did not support the presence of serotonergic de-
ficiency in chronic fatigue syndrome and highlighted the psycho-
biological difference between this illness and major depression.

A similar assessment of the serotonin function in chronic fatigue
syndrome was published the same year by Canadian investigators
from Dalhousie University, Halifax, Nova Scotia (Yatham et al.,
1995). The sample comprised 11 patients and 11 age- and gender-
matched healthy control subjects. Nine of the 11 chronic fatigue pa-
tients had a current or past psychiatric diagnosis. The experimental
procedure required the oral administration of 60 mg of dl-fenflura-
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mine. Blood samples for prolactin and cortisol were obtained at base-
line and hourly for five hours after the ingestion of fenfluramine.

Baseline prolactin and cortisol levels were essentially similar in
the patient and control groups. The analysis of the published graphs
indicates an average prolactin level of 8 pg/L at baseline and 12 to 14
pg/L four hours after fenfluramine. The difference between groups
was insignificant. Similarly, the postchallenge cortisol levels were
statistically similar at most data points. The baseline and postchal-
lenge levels of prolactin and cortisol did not correlate with the sever-
ity of depressive symptomatology. The data were prudently inter-
preted to indicate that the “depressive symptoms in patients with CFS
are perhaps not due to an alteration in 5-HT [serotonin] function”
(Yatham et al., 1995, p. 95).

Investigators from St. Bartholomew’s Hospital, London, and South-
ern General Hospital, Glasgow, Great Britain, also studied the seroto-
nin-mediated activation of the hypothalamic-pituitary-adrenal axis in
chronic fatigue syndrome (Dinan et al., 1997). The authors employed
a neuroendocrine challenge with ipsapirone, a moderately selective
serotonin agonist, in 14 patients with chronic fatigue syndrome and
14 age-, gender-, and weight-matched healthy control subjects. All
patients were medication free at the time of the study and had no evi-
dence of past or current psychiatric or endocrinological disorder.
Blood samples were collected at baseline and after the oral adminis-
tration of ipsapirone (20 mg) and assayed for cortisol and adreno-
corticotropin hormone levels.

Baseline levels of cortisol (433 versus 453 nmol/L) and adreno-
corticotropin hormone (19 versus 21 ng/L) were statistically similar
in the chronic fatigue and control groups. A postchallenge increase in
the adrenocorticotropin hormone levels was observed in six of the 14
chronic fatigue patients and in 13 control subjects. The difference in
postchallenge cortisol levels was insignificant. The response to the
ipsapirone challenge did not correlate with the duration of illness,
age, or weight. The blunted response was tentatively attributed to a
decreased responsivity of hypothalamic serotonin receptors in chronic
fatigue syndrome.

In a more recent attempt to evaluate serotonergic neurotrans-
mission in chronic fatigue syndrome, investigators from Warneford
Hospital, Oxford, England (Vassallo et al., 2001), used the m-chloro-
phenylpiperazine challenge in 20 patients (16 women) with chronic
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fatigue syndrome and 21 healthy control subjects (16 women). The
molecule is a directly acting serotonin receptor agonist, and its oral
administration at a dose of 0.25 mg/kg should increase prolactin lev-
els at a rate corresponding to the sensitivity of postsynaptic serotonin
receptors. The participants underwent two challenges (active and pla-
cebo) separated by a two-week interval. Biochemical assays for
plasma prolactin, cortisol, tryptophan, and neutral amino acids (leu-
cine, isoleucine, valine, phenylalanine, and tyrosine) measured the
postchallenge response.

The prolactin and cortisol responses were significantly greater af-
ter the active challenge in both groups. The groups were also similar
with regard to baseline plasma total tryptophan and neutral amino ac-
ids, but free tryptophan levels were significantly lower in the chronic
fatigue syndrome group. The data were interpreted to indicate that
the prolactin response was not related to an increase in the sensitivity
of the postsynaptic serotonin receptors. The authors deduced that
“the neuroendocrine responses revealed by fenfluramine challenge
are probably due to enhanced presynaptic release of 5-HT [seroto-
nin]” (Vassallo et al., 2001, p. 589) and “unlikely to be due to in-
creased peripheral availability of tryptophan” (p. 585). Taken to-
gether, the findings did not support serotonergic deficiency as an
etiologic mechanism for chronic fatigue syndrome.

SEROTONIN METABOLISM IN FIBROMYALGIA

Research carried out at the University of Texas Health Sciences
Center, San Antonio, Texas, focused on establishing the presence of a
serotonin-deficient state by assessing serum serotonin levels and
platelet 3H-imipramine uptake receptor density (Russell, Michalek,
et al., 1992). These receptors are specific for serotonin, and the num-
ber of binding sites had been found to be significantly smaller in pa-
tients with untreated depression than in healthy control subjects (Paul
etal., 1981; Zarifian et al., 1982). Additional support for the specific-
ity of these receptors has been provided by work finding that the
number of sites increases after treatment with antidepressants
(Suranyi-Cadotte et al., 1984; Marazziti et al., 1988). These data sug-
gested that an acquired deficiency of serotonin transport mechanisms
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might be involved in the pathogenesis of depression (Paul et al.,
1981) and chronic pain (Magni et al., 1987; Mellerup et al., 1988).

The Texas investigators recruited 22 patients with primary fibro-
myalgia and 22 pain-free healthy control subjects. The groups were
well matched for age, gender, and ethnic background. Four of the
fibromyalgia patients had been treated with tricyclic drugs (i.e.,
amitriptyline or cyclobenzaprine) during the month prior to the study.
The blood specimens from patients and control subjects were pro-
cessed in randomly interspersed order for high-affinity binding of the
3H-imipramine. Serum serotonin levels were measured in nine par-
ticipants from each group. The patients rated the severity of their pain
and were examined by an experienced rheumatologist for tenderness
at 16 specified anatomical sites. Additional data documented physi-
cal disability and the presence and severity of depression and anxiety.

The baseline pain measures indicated significantly more muscle
tenderness and stiffness in the fibromyalgia group. The psychometric
data indicated that four patients (18 percent) were depressed and that
13 (59 percent) had significant anxiety. The means for imipramine
binding in the fibromyalgia and control groups were 836 and 694
fmol imipramine/mg platelet membrane protein, respectively (p =
0.012). The serum serotonin levels were significantly lower in the
fibromyalgia group (84 versus 126 ng/mL, p = 0.011). The data did
not provide support for a functional serotonin deficiency in fibro-
myalgia.

Similar assays were used in a well-designed study performed at the
Rush-Presbyterian-St. Luke’s Medical Center, Chicago, and Rush
North Shore Medical Center, Skokie, Illinois (Kravitz et al., 1992).
The study groups included ten nondepressed women with fibro-
myalgia, 14 patients (eight men and six women) with major non-
psychotic depression, and ten healthy individuals (three men and
seven women). Two of the fibromyalgia patients had a history of ma-
jor affective illness. All participants had their platelets tested at least
twice with a standard imipramine-binding assay.

The fibromyalgia and healthy control groups showed no difference
with regard to imipramine binding. Compared with depressed women,
the imipramine binding was significantly lower in patients with
fibromyalgia and in men with depression. The imipramine binding
did not correlate with the severity of pain reported by fibromyalgia
patients. The data were interpreted to indicate that serotonergic func-



Serotonin Metabolism in Functional Somatic Illness 159

tion in fibromyalgia is essentially normal. The results also challenged
the assumption that biologically mediated negative mood states are
connected with the pain symptoms of fibromyalgia.

Another test of the serotonin deficiency hypothesis was designed
and executed by investigators from the University of Texas Health
Sciences Center, San Antonio, in collaboration with European inves-
tigators based at the University of Bergen, Norway, and University of
Uppsala, Sweden (Russell, Vaeroy, et al., 1992). The study design
was similar to that employed by Demitrack et al. (1992) in chronic fa-
tigue syndrome. The investigators set out to compare the levels of the
biogenic amines serotonin, norepinephrine, and dopamine by mea-
suring their metabolites in the cerebrospinal fluid of 17 female pa-
tients with fibromyalgia, five female patients with rheumatoid arthri-
tis, and seven healthy control subjects. All of the subjects were of
Scandinavian descent and none were receiving treatment with psy-
chotropic agents or opioid analgesics at the time of the study.

Approximately 16 mL of spinal fluid were obtained by lumbar
puncture from each participant and submitted for high-performance
liquid chromatography assays of the serotonin metabolite 5-hydroxy-
indoleacetic acid; the norepinephrine metabolite 3-methoxy-4-
hydroxyphenethylene glycol; and the dopamine metabolite homo-
vanillic acid.

The mean concentration of the serotonin metabolite identified in
the cerebrospinal fluid was 18 ng/mL in patients with fibromyalgia,
40 ng/mL in patients with rheumatoid arthritis, and 21 ng/mL in
healthy control subjects. The corresponding group levels for the me-
tabolite of norepinephrine were 5.8 ng/mL, 7.5 ng/mL, and 7.9
ng/mL. For the metabolite of dopamine, the levels were 26 ng/mL in
the fibromyalgia group, 42 ng/mL in the rheumatoid arthritis group,
and 42 ng/mL in the healthy control group. The statistical signifi-
cance of the differences was calculated for fibromyalgia versus non-
fibromyalgia participants; the p values were 0.005 for the dopamine
metabolite, 0.03 for the norepinephrine metabolite, and 0.06 for the
serotonin metabolite. A lower serotonin metabolite concentration in
the cerebrospinal fluid was usually associated with a lower concen-
tration of the dopamine metabolite. There was no correlation be-
tween age and the serotonin metabolite’s concentration in the fibro-
myalgia group. The results indicated that the turnover of biogenic
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amines is lower in patients with fibromyalgia, but the data did not
support the hypothesized serotonin-deficient state.

The strength of these observations was also supported by data re-
ported by investigators associated with the Wichita Arthritis Re-
search and Clinical Center, University of Kansas at Wichita, and the
University of Texas Health Sciences Center in San Antonio (Wolfe et
al., 1997). The unique feature of this well-designed research effort
was the community-based sample, for which the authors hypothe-
sized a direct correlation between decreased serum serotonin levels
and severity of pain. The initial cohort comprised 3,150 residents of
Wichita, Kansas, who were interviewed about the presence of pain.
After further clinical and psychometric evaluations, 292 subjects
were recruited for the current study. Of these, 63 had no pain, 87 had
regional (nonwidespread) pain, and 142 had widespread pain. Thirty-
one of the 142 patients with widespread pain fulfilled the standard
criteria for the diagnosis of fibromyalgia. The data collected included
an assessment of tender points, dolorimetric tenderness at six speci-
fied musculoskeletal locations, and subjective severity of pain, sleep
disturbance, depression, and anxiety. Sera were collected at the time
of the interview, frozen at —80°C and submitted in a single batch for
serotonin assays by high-performance liquid chromatography.

The mean serum serotonin concentration of the 31 patients with
fibromyalgia was 87 ng/mL. The value was significantly lower (p <
0.03) than the mean of serotonin levels observed among the other 111
subjects with widespread pain (106 ng/mL) and subjects with re-
gional pain (105 ng/mL). The value recorded for the group of pain-
free individuals (100 ng/mL) was statistically similar to that mea-
sured in the fibromyalgia group. The serum serotonin concentrations
were positively correlated with the tender point count (p < 0.001)
and with the measures of anxiety and depression (p < 0.004). The
correlation between the number of tender points and severity of de-
pression, on one hand, and the serum concentration of serotonin, on
the other, retained statistical significance after adjustment for age and
gender. The authors commented that “serotonin is not correlated with
any clinical variables in the general population, and separate pain
groups cannot be distinguished” (Wolfe et al., 1997, p. 555). The cor-
relation between pain and serotonin concentration in the fibromy-
algia group did not support serotonin deficiency as a valid mecha-
nism for myalgia.
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SEROTONERGIC FUNCTION
IN PREMENSTRUAL SYNDROME

The neuroendocrine response to d-fenfluramine was used to mea-
sure the serotonergic function in premenstrual syndrome in studies
conducted in Scotland (Bancroft and Cook, 1995), the United States
(FitzGerald et al., 1997), and Canada (Steiner et al., 1999).

In pioneering work, investigators from the Reproductive Biology
Unit, Medical Research Council, Edinburgh, Scotland, recruited 27
patients with premenstrual depression and 19 healthy control sub-
jects (Bancroft and Cook, 1995). The oral administration of 15 or 30
mg of d-fenfluramine produced the neuroendocrine challenge, with
the higher dose given to the participants weighing more than 65 kg.
Blood samples were collected at baseline and eight times after the
oral intake of fenfluramine. All samples were assayed for cortisol and
prolactin levels. Standard scales were used to measure the severity of
depressive symptomatology in the clinical sample. Complete data
were obtained from 17 patients and 14 control subjects.

The groups were similar with regard to age, but patients with
premenstrual syndrome were significantly heavier than control sub-
jects and therefore received more fenfluramine. The postchallenge
prolactin levels were similar in patients and controls in all phases of
the menstrual cycle. For instance, the premenstrual postchallenge in-
crease in the prolactin means averaged 223 mU/L in the clinical
group and 246 mU/L in the control subjects. The baseline cortisol
levels were marginally lower in the premenstrual depression group,
but the response to neuroendocrine challenge was similar in the two
samples. Estradiol levels did not correlate with the neuroendocrine
responses. Overall, the data refuted the hypothesized serotonergic
deficiency as a specific mechanism for premenstrual dysphoria.

Investigators from the College of Physicians and Surgeons, Co-
lumbia University, and the New York State Psychiatric Institute also
attempted to test the presence of serotonergic deficiency in pre-
menstrual syndrome by measuring prolactin levels before and after a
fenfluramine challenge (FitzGerald et al., 1997). The authors en-
rolled in the study nine women with premenstrual dysphoric disorder
(mean age 33 years) and 11 healthy control females (mean age 27
years). All subjects were physically healthy and none had current
psychiatric disorder detectable by structured interviews. However, all
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of the patients had a past history of major depression or dysthymia.
The average body weight was similar in the two groups.

The testing was conducted during two consecutive days in the
luteal phase. The participants reported to the laboratory at 8 a.m. after
an eight-hour fast. Blood was drawn before the oral administration of
60 mg of fenfluramine or placebo and then hourly for five hours. The
blood samples were processed for prolactin levels with a radio-
immunometric assay and for fenfluramine and norfenfluramine with
gas-liquid chromatography. The outcome of the challenge was the
difference between the prolactin levels measured after the adminis-
tration of fenfluramine and those produced by placebo ingestion.

The baseline prolactin levels were similar in the two groups and
did not change significantly from the first to the second day of test-
ing. The maximum net prolactin response measured after fenflura-
mine challenge was significantly lower in the premenstrual dysphoric
disorder group (p < 0.02). For instance, three hours after the chal-
lenge, the net response averaged 20 ng/mL in the healthy control
group, but only 7.5 ng/mL in the group with premenstrual dysphoric
disorder. The magnitude of the difference persisted when the data
were controlled for age, weight, and fenfluramine and norfenflura-
mine levels. The authors contended that the central serotonergic defi-
ciency identified in premenstrual dysphoric disorder is specific for
this condition and not a consequence of previous episodes of mood
disorders. This view is supported by data demonstrating enhanced
prolactin response to the fenfluramine challenge in patients with
treated (O’Keane et al., 1992) and remitted depression (Shapira et al.,
1993). However, data published after the completion of this study in-
dicated that the prolactin response to fenfluramine remained abnor-
mal at least one year after the last major depressive episode (Flory
et al., 1998).

An attempt to arbitrate the contradictory results obtained by
Bancroft and Cook (1995) and by FitzGerald and her colleagues
(1997) was carried out at St. Joseph’s Hospital, McMaster University,
Hamilton, Canada (Steiner et al., 1999). The investigators were
mindful of the main confounding variable of the previous work, i.e.,
the fact that all of the patients with premenstrual syndrome studied by
FitzGerald and her co-workers had a past history of mood disorders.
For their study group, the Canadian researchers recruited nine pa-
tients with premenstrual dysphoric disorder (mean age 36 years) who
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had no past or current evidence of mood disorders detected with a
structured psychiatric interview. The patients had no physical or lab-
oratory abnormalities suggestive of any physical illness. The control
group comprised nine physically healthy women (mean age 39 years)
without premenstrual dysphoria or psychiatric disorders. All partici-
pants had regular periods, were within 25 percent of the calculated
normal weight, and were not taking prescription drugs.

The fenfluramine challenges were carried out during the follicular
and late luteal phases of the menstrual cycle. The challenge used the
same oral dose of fenfluramine (60 mg) as in the previous study (Fitz-
Gerald et al., 1997). Blood samples were obtained at baseline for
platelet 3H-imipramine binding levels, and cortisol and prolactin lev-
els. Cortisol and prolactin were also measured in samples drawn
hourly for six hours after the administration of fenfluramine. The pri-
mary outcome of the challenge was the difference between the mean
postchallenge and baseline levels of prolactin.

Baseline cortisol and prolactin levels were similar for patients and
control subjects during both phases of the menstrual cycle. Platelet
3H-imipramine binding levels measured during the luteal phase were
significantly lower in the patient group (6,889 versus 1,151 fmol/mg
protein; p < 0.008). The binding levels were similar in the two groups
during the follicular phase (1,036 versus 1,023 fmol/mg protein). The
finding confirms previous work conducted in patients with pre-
menstrual syndrome (Ashby et al., 1988; Rojansky et al., 1991;
Steege et al., 1992) and is similar to data reported in studies of de-
pressed patients (Paul et al., 1981; Raisman et al., 1982). The pro-
lactin response to the fenfluramine challenge was statistically similar
in the two groups. The baseline cortisol levels showed an inverse cor-
relation with the postchallenge prolactin levels only in the patient
group. This correlation has been identified frequently in patients with
mood disorders, most emphatically in work performed in Australia
(Mitchell and Smythe, 1990) and Israel (Lichtenberg et al., 1992).
However, enthusiasm for such an interpretation of the data must be
tempered by evidence showing a similar relationship in a group of
healthy subjects challenged with a smaller dose of fenfluramine
(Cleare and Bond, 1997). Taken together, the data did not replicate
the blunted prolactin response found by FitzGerald et al. (1997).
Nonetheless, the authors felt that the “significant negative correlation
between prolactin and basal cortisol in patients but not in controls
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during both phases of the menstrual cycle, suggests an underlying
5-HT [serotonin] dysfunction” (Steiner et al., 1999, p. 114).

The neuroendocrine response to an intravenous L-tryptophan chal-
lenge in women with premenstrual syndrome was studied at the
School of Medicine, University of California, Los Angeles (Rasgon
et al., 2000). The investigators postulated that the administration of
L-tryptophan, a serotonin precursor, would affect cortisol and pro-
lactin production. Five patients (mean age 24 years) and five healthy
women (mean age 27 years) participated in the study. History and
physical examination verified the absence of medical illnesses and
obesity in all subjects. None of the patients were taking psychoactive
or hormonal preparations. All subjects took nonsteroidal oral contra-
ceptive drugs, abstained from alcohol, and followed a tyramine-free
diet during the month of the study.

The L-tryptophan challenges were conducted twice weekly for
four consecutive weeks. Ovulation was documented with a urinary
kit and the testing period divided into follicular, ovulatory, and luteal
phases. The L-tryptophan was administered after an overnight fast at
a dose of 7 g diluted in 500 mL of 0.47 percent normal saline infused
at a constant rate over a 20-minute period. Blood samples were ob-
tained at baseline and six times during the 90-minute period that fol-
lowed the start of the challenge. The neuroendocrine outcomes were
calculated as the difference between the peak response to the chal-
lenge and the baseline value for whole blood serotonin, cortisol, and
prolactin.

Compared with healthy control subjects, patients with premen-
strual syndrome had blunted whole-blood serotonin responses during
the luteal phase. The cortisol and prolactin levels were not affected by
the challenge. Baseline cortisol levels were greater during the luteal
phase in the premenstrual syndrome group. The data were interpreted
to “firmly establish that there is difference in handling the tryptophan
in subjects with PMS in the luteal phase compared with the follicular
phase and with controls” (Rosgon et al., 2000, p. 448). In contrast
with studies of depressed individuals, which have shown a blunted
prolactin response to the L-tryptophan infusion (Heninger et al.,
1984; Cowen and Charig, 1987), the prolactin levels did not change
significantly in this small sample of patients with premenstrual disor-
der.
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Attempts to explain the psychobiology of premenstrual syndrome
have focused on the role of allopregnanolone, a neuroactive proges-
terone metabolite produced in the ovaries and the adrenals (Girdler et
al., 2001; Rasgon et al., 2001). The molecule easily crosses the
blood-brain barrier and modulates the hypothalamic-pituitary-adre-
nal axis, the gamma-aminobutyric acid receptors (Girdler et al.,
2001), and the central serotonergic tone (Rasgon et al., 2001). Women
with premenstrual syndrome have been shown to have lower levels of
allopregnanolone than control subjects (Rapkin et al., 1997), and the
levels of allopregnanolone were inversely correlated with the severity
of premenstrual symptoms (Wang et al., 1996).

In the first of these studies, investigators from the University of
North Carolina at Chapel Hill measured the relationship between
allopregnanolone levels and premenstrual symptoms and plasma
cortisol levels (Girdler et al., 2001). The participants were recruited
from a cohort comprising 28 premenstrual syndrome patients and 28
healthy control subjects who were participating in a research project
studying neuroendocrine reactivity to stress. Twenty-five patients
and 13 control subjects were available for plasma allopregnanolone
measurements. The premenstrual syndrome was diagnosed accord-
ing to established criteria (American Psychiatric Association, 1994)
on the basis of daily recording of symptoms over at least two men-
strual cycles and a structured psychiatric interview. The subjects in-
cluded in the control group had only mild emotional changes and
moderate physical symptoms on fewer than three days prior to their
menstruation. The groups were comparable with respect to age (33
versus 32 years); height and weight; current use of alcohol, coffee,
and tobacco; prior major depression (29 versus 25 percent); prior
anxiety disorders (4 versus 0 percent); and prior substance abuse or
dependence (20 versus 8 percent). None of the participants had a cur-
rent Axis I psychiatric disorder and all had stopped medication use at
least three months prior to the study.

The experimental procedure comprised follicular and luteal phase
assays, i.e., testing during four to eight days after the onset of men-
struation and again eight to 12 days after a urine test indicated the in-
crease in luteinizing hormone levels that precede ovulation. Baseline
levels of allopregnanolone, progesterone, and cortisol were obtained
just before the patients were exposed to verbal and cognitive stress-
ors. The stressors consisted of preparation and delivery of a response
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to an unpleasant interpersonal situation and the paced auditory serial
addition test. The stressors were followed by blood sampling for
allopregnanolone and cortisol levels. Data analyses were restricted to
values obtained during the luteal phase, as allopregnanolone was un-
detectable in most of the samples obtained from control subjects
tested during the follicular phase.

Patients with premenstrual syndrome had significantly higher lev-
els of allopregnanolone than those recorded for the control group.
The intergroup difference was statistically significant (p < 0.001)
both at baseline (2.6 versus 1 ng/mL) and after stressful tasks (2.3
versus 1.2 ng/mL). Compared with the baseline value, the poststress
allopregnanolone level increased in 83 percent of the control subjects
and 42 percent of the premenstrual syndrome patients. Patients with
greater premenstrual anxiety had significantly lower levels of allo-
pregnanolone than the remainder of the group (p < 0.01), and a simi-
lar trend was noted for premenstrual irritability (p = 0.08) and de-
pression (p = 0.09). The cortisol levels were lower in the premenstrual
group (p < 0.05). A negative correlation between cortisol and allo-
pregnanolone levels was demonstrated for both baseline and post-
stress conditions in the premenstrual syndrome group (p < 0.05). The
findings were interpreted to indicate that premenstrual syndrome is
associated with higher levels of allopregnanolone, which inhibit the
function of the hypothalamic-pituitary-adrenal axis. They also postu-
lated that the hormone alters the receptor sensitivity of neurotrans-
mitters that modulate the anxiety, irritability, and depression of pa-
tients with this condition, but direct evidence for this type of effect
was not obtained in the study.

A closer evaluation of the interaction between neurotransmitters
and allopregnanolone was attempted by researchers from the Univer-
sity of California at Los Angeles and the University of Cagliari, Italy
(Rasgon et al., 2001). The study was carried out in Los Angeles and
involved five women with premenstrual syndrome and five age-
matched (mean age 24 versus 27 years) control subjects. The partici-
pants were not married and had no children. Clinical evaluation es-
tablished the absence of current physical and psychiatric conditions.
All subjects had normal weight and regular menstrual cycles and had
not been taking psychotropic or hormonal preparations for at least six
months prior to the study.
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The experimental procedure was an L-tryptophan challenge, which
involved the intravenous administration of 7 g of L-tryptophan, di-
luted in 500 mL of a 0.45 percent saline solution. The infusion was
given at a constant rate over a 20-minute period. Blood samples for
allopregnanolone, progesterone, pregnenolone, and the 11-deoxy-
corticosterone metabolite 3alpha-5alpha-tetrahydrocorticosterone were
obtained 15 and 0 minutes prior to the L-tryptophan infusion and 30,
60, and 90 minutes after the infusion. The challenge was adminis-
tered twice weekly for four consecutive weeks. Data analyses com-
pared hormonal levels obtained during the follicular and luteal phases
of the menstrual cycle encompassed by the four-week study period.

The pre-tryptophan challenge data indicated that in the premen-
strual syndrome group, the allopregnanolone levels increased from
5 ng/mL in the follicular phase to 11 ng/mL at the time of ovulation
and 12 ng/mL during the luteal phase. In contrast, the corresponding
levels (5, 5, and 7 ng/mL) measured in the control group were signifi-
cantly lower in the second half of the cycle (p < 0.05). The behavior
of pregnenolone and tetrahydrocorticosterone followed a similar pat-
tern. After the tryptophan challenge, only the concentrations of allo-
pregnanolone showed a significant increase. This change was most
striking during the luteal phase in the premenstrual syndrome group.
The authors felt that this increase “strongly suggests that there is a
relationship between central serotonergic activity and circulating
allopregnanolone concentrations” and reflects “lower baseline sero-
tonergic activity in this group of women” (Rasgon et al., 2001,
p. 145).

In conclusion, a serotonergic deficiency has not been demon-
strated in chronic fatigue syndrome and fibromyalgia. This conclu-
sion is supported by the ineffectiveness of serotonin reuptake inhibi-
tors in alleviating chronic fatigue syndrome (Vercoulen et al., 1996;
Wearden et al., 1998) and fibromyalgia (Goldenberg et al., 1996).
The biological support for serotonergic deficiency in premenstrual
syndrome is relatively weak, but certainly not negligible, given the
confirmed effectiveness of selective serotonin reuptake inhibition in
a majority of patients with premenstrual dysphoria (Steiner et al.,
1995; Yonkers et al., 1997; Freeman et al., 1999).
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Chapter 12

Abnormal Personality in Functional
Somatic Syndromes

In patients with medically unexplained symptoms, the number of
bodily complaints over an individual’s lifetime correlates linearly
with neuroticism, functional impairment, and coexisting anxiety and
depressive disorders (Katon and Walker, 1998). The relationship be-
tween personality and somatization is multidimensional: negative
affectivity is associated with somatic distress; absorption makes the
patient more likely to focus attention on symptoms and enhances ill-
ness anxiety; and conscientiousness may lead to failure of medical re-
assurance (Kirmayer et al., 1994). However, the interpretation of
these associations in patients with unexplainable physical complaints
is difficult, given the fact that many personality dimensions, includ-
ing neuroticism, extraversion, dependency, and perfectionism are
also powerful predictors of major depressive illnesses (Enns and
Cox, 1997). In this chapter, we explore the large body of work that
has assessed the personality traits and personality disorders of pa-
tients with functional somatic syndromes and attempt to determine
their specificity and relationship with psychiatric morbidity.

CHRONIC FATIGUE SYNDROME

The controlled investigation of personality in chronic fatigue syn-
drome was started by a group of investigators from the Otago Medi-
cal School, Dunedin, New Zealand (Blakely et al., 1991). The study
group (N = 58) was assembled from among the patients evaluated for
chronic fatigue at the Mornington Health Centre, Dunedin. Inclusion
in the study was restricted to individuals ages 10 to 60 and required an
illness duration of no less than six months, relapsing chronic fatigue,
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myalgias, and exercise-induced muscle weakness. A control group of
patients with chronic pain (N = 81) was recruited from the pain clinic
of the area’s hospital. A second control group comprised healthy sub-
jects selected from the registry of a general practitioner to match the
gender and age of the chronic fatigue patients.

The main data collection instrument was the Minnesota Multi-
phase Personality Inventory (Dahlstrom et al., 1972), an extensively
validated instrument for assessing personality traits. Psychiatric mor-
bidity was assessed with the General Health Questionnaire (Gold-
berg and Williams, 1988), an instrument that identified psychiatric
caseness, but did not establish precise diagnoses. In addition, the au-
thors measured the severity of depressive symptomatology and the
ways in which the subjects were coping with the internal and external
demands of stressful situations.

The groups were similar with respect to age, marital status, and so-
cioeconomic class. The proportion of females was 72 percent in the
chronic fatigue group, 69 percent among healthy control subjects,
and 48 percent in the chronic pain group. The patients with chronic
fatigue syndrome had been ill for an average of five years. In the con-
trol group of patients with chronic pain, 32 percent had a chief com-
plaint of lower back pain, 17 percent had upper extremity pain, and
10 percent had head and neck pain.

Psychiatric morbidity was similar in the chronic fatigue and
chronic pain groups, with 57 versus 46 percent of females and 63 ver-
sus 62 percent of males being classified as psychiatric cases. In the
healthy control sample, the proportion of psychiatric cases was 11
percent for females and 13 percent for males. A majority of chronic
fatigue patients (48 percent of females and 63 percent of males) were
found to have moderate or severe depression. These proportions were
significantly higher than those recorded in the chronic pain group, in
which 33 percent of females and 43 percent of males had this level of
depression. In the healthy control group, the frequencies of depres-
sion were 10 percent for females and 13 percent for males. The analy-
sis of ways of coping indicated that women with chronic fatigue
scored higher on escape/avoidance than healthy control subjects.
Men with chronic fatigue scored higher on distancing than chronic
pain patients and healthy control subjects. Other coping strategies,
including confrontation, self-control, seeking social support, planned



Abnormal Personality in Functional Somatic Syndromes 173

problem solving, and positive reappraisal, were essentially similarly
represented in the three groups.

The evaluation of personality indicated substantially more abnor-
malities in the chronic fatigue group. Compared with chronic pain
patients and healthy control subjects, the differences reached statisti-
cal significance (p < 0.01) for seven of the ten basic dimensions
measured with the Minnesota Multiphasic Personality Inventory:
hypochondriasis, hysteria, depression, paranoia, psychasthenia, schiz-
ophrenia, and social introversion. The chronic fatigue patients had a
significantly higher level of neuroticism than chronic pain patients
and healthy control subjects. They also had elevated scores on guilt
and self-criticism, and an obvious inward direction of hostility. In
contrast, a tendency for an outward direction of hostility character-
ized the healthy control subjects.

Two-point classifications of patients in the three groups showed a
strong clustering among the chronic fatigue patients. A substantial
majority of these patients (70 percent) belonged to one of three cate-
gories of codes: hypochondriasis/hysteria (40 percent), hypochon-
driasis/depression (16 percent), and hypochondriasis/schizophrenia
(14 percent). A weaker clustering tendency (50 percent of cases) was
noted in the chronic pain group. The distribution of the two-point
codes recorded for the healthy controls showed no discrete clusters.
Chronic fatigue patients assigned the hypochondriasis/hysteria code
had significant elevations on the denial scale compared with the other
fatigue patients. The authors interpreted the findings to indicate that
the patients from this subgroup did not acknowledge the experience
of anxiety or depression, but tenaciously endorsed the somatic symp-
toms of chronic fatigue syndrome. In contrast, a highly neurotic/emo-
tional subgroup of patients with chronic fatigue (N = 5) had the most
psychological symptoms and the shortest duration of illness. Their
personality abnormalities were essentially restricted to the scales
measuring depression and psychasthenia. The data did not support a
relationship between emotionality and the somatic burden, meaning
that the abnormal dimensions of personality uncovered by the study
were permanent traits rather a neurotic reaction to illness.

The first U.S. study to address the issue of abnormal personality in
a controlled investigation of patients with chronic fatigue syndrome
was conducted by researchers from the State University of New York
at Stony Brook (Pepper et al., 1993). The 69 chronic fatigue syn-
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drome subjects were selected from among the referrals to one of the
authors of the study, a neurologist known for her interest and exper-
tise in chronic fatigue. The diagnosis was based on a set of criteria
similar to the standard in use at the time (Holmes et al., 1988). The
complaint of fatigue had to be of new onset, present for at least six
months, severe enough to limit daily activities to less than half the
premorbid function, and not explained by any past or current medical
condition. At least five of 11 specified symptoms or clinical features
(fever, myalgia, arthralgia, generalized headache, sore throat, painful
lymphadenopathy, muscle weakness, sleep disturbance, neuropsy-
chological symptoms, and abrupt onset of illness) were also required.
A control group of 65 patients with multiple sclerosis was selected
from among patients referred to the same neurologist. These subjects
were included if they met the standard diagnostic criteria for multiple
sclerosis (Poser et al., 1983); if they indicated fatigue as one of their
three most bothersome manifestations of illness; and if they consid-
ered their fatigue severe and requested specific treatment for it. A
complete neurological evaluation and a battery of laboratory investi-
gations were used to determine that there were no other significant
abnormalities and that the fatigue illness was due solely to chronic fa-
tigue syndrome or multiple sclerosis, respectively. A second control
group included 20 patients with major depression recruited by con-
tacting clinical psychologists in private practice and the personnel of
the psychiatry outpatient clinic at State University Hospital at Stony
Brook, New York. The diagnosis was confirmed by one of the co-
authors, a psychologist who interviewed each patient to establish
compliance with standard criteria (American Psychiatric Associa-
tion, 1987). The exclusion criterion for this group was the presence of
any other psychiatric or physical disorder.

Data were collected with the Millon Clinical Multiaxial Inventory,
a 175-item self-report instrument designed to assess psychiatric
symptoms and to establish psychiatric diagnoses (Millon, 1987). Ad-
ditional questionnaires were used to measure the severity of fatigue
and depression. A subsample of patients with chronic fatigue syn-
drome (N = 35) and multiple sclerosis (N = 53) were also adminis-
tered a structured psychiatric interview. Statistical processing relied
on logistic regression to determine the variables discriminating chronic
fatigue patients from control patients.
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The three groups had similar demographic characteristics. The ex-
pected predominance of middle-aged women was confirmed by a
mean age of 40 years for each clinical sample and a proportion of
women that ranged from 65 percent in the multiple sclerosis group to
73 percent among patients with major depression. The level of educa-
tion averaged 13 years in the major depression group and 15 years in
the other two groups. The duration of illness had a mean of seven
years in the chronic fatigue syndrome group and eight years in the
control groups. A lifetime history of any psychiatric disorder was
identified with the Structured Clinical Interview among 51 percent of
subsamples of patients with chronic fatigue syndrome and 32 percent
of those with multiple sclerosis. Current psychiatric disorders were
diagnosed in 23 percent of patients with chronic fatigue syndrome,
but only 7 percent of those with multiple sclerosis. A significant dif-
ference was also noted with regard to the frequency of psychiatric
disorders preceding the diagnosis of fatigue illness. The severity of
depressive symptomatology was much greater in the chronic fatigue
syndrome group.

The prevalence of personality disorders among the chronic fatigue
syndrome patients was established in the subgroup (N = 45) who
scored above the threshold for severe psychopathology on the Millon
Clinical Multiaxial Inventory (Millon, 1987). Obsessive-compulsive
personality disorder was identified in 16 percent of patients, histri-
onic in 13 percent, dependent in 11 percent, passive-aggressive in 9
percent, narcissistic in 7 percent, antisocial in 7 percent, and border-
line personality disorder in 4 percent of patients. Overall, the instru-
ment detected 36 personality disorders in this group of 45 patients
with chronic fatigue syndrome. The logistic regression analysis
showed that the chronic fatigue syndrome and major depression
groups were essentially identical for schizoid, narcissistic, antisocial,
passive-aggressive, self-defeating, and borderline personality disor-
ders, and for somatization and thought disorder. A direct comparison
by stepwise regression between chronic fatigue syndrome and multi-
ple sclerosis was not performed. Overall, the results indicate a slight
specific excess of obsessive-compulsive, narcissistic, and dependent
personality disorders in the chronic fatigue syndrome patients with
severe psychiatric symptoms.

An attempt to confirm the findings of the two previous studies was
carried out by investigators from the Chronic Fatigue Syndrome Re-
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search Center, the Kessler Institute for Rehabilitation, and the Uni-
versity of Medicine and Dentistry of New Jersey (Johnson et al.,
1996). The patients with chronic fatigue syndrome (N = 35) had to
meet the diagnostic criteria proposed by Holmes et al. (1988) and
have an illness duration of less than four years. The first of three con-
trol groups included patients (N = 20) diagnosed with multiple scle-
rosis according to standard criteria (Poser et al., 1983). These patients
had minimal functional disability and no known medical or psychiat-
ric comorbidity. The second control group included 24 patients with
depressive disorders (major depression or dysthymia). A third con-
trol group comprised 35 healthy subjects. Exclusion criteria for all
participants were a history of loss of consciousness, substance abuse,
bipolar disorder, schizophrenia, and eating disorder. The control sub-
jects were paid for their participation.

Psychiatric diagnoses were established with the Quick Diagnostic
Interview Schedule (Marcus et al., 1990). A written version of the
same instrument (Robins et al., 1991) was used to identify somati-
zation disorder and dysthymia. Personality pathology was assessed
with the Personality Disorders Questionnaire (Hyler and Reider,
1987), an instrument yielding 14 different diagnoses and a global
score of personality disturbance. Personality traits were measured
with the neuroticism scale of a widely used personality inventory
(Costa and McCrae, 1985). Statistical analyses determined the signif-
icance of differences between the chronic fatigue syndrome patients
and the three control groups and compared depressed versus non-
depressed chronic fatigue subjects.

The four groups studied were similar with regard to female pre-
dominance (range of proportions of females 85 to 94 percent), age
(range of means 35 to 40 years) and years of education (range of
means 14 to 15 years). Current major depressive mood disorders
were identified in 34 percent of patients with chronic fatigue syn-
drome, but in only 11 percent of those with multiple sclerosis. Other
diagnoses were dysthymia (6 versus O percent), generalized anxiety
disorder (9 versus 5 percent), panic disorder (9 versus 0 percent),
phobia (11 versus 6 percent), and somatization disorder (6 versus 0
percent). Overall, 45 percent of chronic fatigue syndrome subjects,
but only 16 percent of multiple sclerosis cases, had a current psychi-
atric disorder.
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Compared with matched healthy control subjects, patients with
chronic fatigue syndrome had an excess of diagnosable personality
disorders. Specifically, the five most common personality disorders
identified among patients with chronic fatigue syndrome were histri-
onic (23 versus 6 percent in the healthy control group), borderline (17
versus 0 percent), paranoid (9 versus 3 percent), avoidant (9 versus 3
percent), and obsessive-compulsive disorders (9 versus 3 percent).
Other personality disorders diagnosed in the chronic fatigue group
but not in the healthy control subjects were self-defeating (6 percent)
and schizoid or schizotypal disorders (6 percent). The total scores on
the Personality Disorders Questionnaire were similar in the chronic
fatigue syndrome and multiple sclerosis groups. The depressed con-
trol group had a significantly higher rate of personality disorders. The
healthy control group had a negligible rate of personality abnormali-
ties. The authors pointed out that the personality pathologies most
closely associated with chronic fatigue syndrome in this study were
borderline, histrionic, narcissistic, and antisocial disorders or the so-
called dramatic or emotional cluster (Widiger and Rogers, 1989).

The global measurements based on the neuroticism scale indicated
the same distribution of personality abnormalities, with the depressed
control group having the highest proportion of abnormal results, fol-
lowed by chronic fatigue syndrome and multiple sclerosis. Subscale
comparisons identified vulnerability, depression, and anxiety as traits
significantly more abnormal in chronic fatigue syndrome versus
healthy control subjects.

An important set of analyses focused on the differences between
the chronic fatigue syndrome patients with (N = 12) and without (N =
23) a concurrent diagnosis of mood disorder. Nondepressed chronic
fatigue syndrome patients were similar to the healthy control subjects
for all measures of personality pathology. In contrast, the subgroup
with a current mood disorder had significantly more personality dis-
orders and prominent abnormalities on the measure of neuroticism.

Two years later, investigators from the University of Edinburgh
and Royal Edinburgh Hospital published data on the personality di-
mensions of 30 patients with chronic fatigue syndrome recruited with
the help of a patient support group and from a local infectious disease
clinic (Buckley et al., 1998). Care was taken to ensure compliance
with standard diagnostic criteria (Fukuda et al., 1994), modified to
exclude subjects with current depressive or anxiety disorders. A con-
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trol group consisting of 20 subjects with a primary diagnosis of major
depression was assembled from subjects seeking or receiving inpa-
tient or outpatient care from the authors’ academic teaching hospital.
These patients suffered from melancholic depression and had no his-
tory of manic episodes. A second control group included 15 healthy
volunteers from among patients’ friends and hospital staff.

Complete data for all three groups of subjects were obtained with
the Eysenck Personality Questionnaire, a 90-item self-report measur-
ing neuroticism, psychoticism, extroversion, and lying (Eysenck and
Eysenck, 1975). The data collection on patients with chronic fatigue
syndrome was modified to allow an assessment of premorbid person-
ality.

The three groups were similar with regard to age and female pre-
ponderance. The average duration of the current episode of chronic
fatigue syndrome was 5.2 years, while the duration of current episode
of illness in the major depression group was 0.8 years. The mean age
at the onset of clinical condition was 38 years for the chronic fatigue
syndrome patients and 30 years for patients with major depression.
Fourteen chronic fatigue patients (47 percent) were taking medica-
tions at the time of enrollment; ten patients were taking antidepres-
sants and four were treated with anxiolytics. Fifteen patients (75 per-
cent) with major depression were taking psychotropics: eight were on
antidepressants, six were taking neuroleptics and antidepressants,
and one patient was treated with lithium.

Patients with chronic fatigue syndrome had significantly higher
levels of neuroticism than healthy control subjects, but significantly
lower levels than patients with major depression. Compared with the
premorbid state, the chronic fatigue illness was associated with in-
creased neuroticism and decreased extroversion. The authors were
unable to establish whether these data reflected changes in personal-
ity brought about by the illness experience, were perpetuating factors
of chronic fatigue syndrome, or were simply the result of biased re-
call.

The personality characteristics of patients with chronic fatigue
syndrome were also evaluated in a carefully controlled cross-sec-
tional study performed by investigators from the New Jersey Medical
School, Newark, University of North Carolina, Charlotte, and the
Kessler Institute for Rehabilitation, West Orange, New Jersey (Chris-
todoulou et al., 1999). The work represented an expansion of previ-
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ous research completed by this group and was the first to use a rela-
tively new biosocial construct of personality (Cloninger, 1987a). The
study group consisted of 38 chronic fatigue syndrome patients who
had presented for evaluation to the CFS Cooperative Research Center
at the University of Medicine and Dentistry of New Jersey. Inclusion
criteria were a diagnosis of chronic fatigue syndrome (Fukuda et al.,
1994); a duration of illness of less than ten years; and no evidence of
psychiatric disorder in the five years prior to the onset of the fatigue
illness. A control group of 40 patients with a primary diagnosis of
multiple sclerosis was assembled from referrals to a specialized
clinic at the same institution. For inclusion in this group, the patients
had to have been diagnosed with definite multiple sclerosis (Poser
et al., 1983); be at least one month after the last exacerbation episode
of their illness; and have a moderate degree of neurological disability.
A second control group consisted of 40 healthy individuals recruited
from the surrounding institutions of higher learning and communi-
ties. None of the participants had a history of neurological disorders
such as stroke, seizure, significant head injury, prolonged loss of con-
sciousness, or dementia. Care was also taken to exclude subjects with
a history of bipolar affective disorder, schizophrenia, and alcohol or
drug abuse. Subjects were not included in the study if they were cur-
rently treated with corticosteroids or benzodiazepines.

The main data collection instrument was the Tridimensional Per-
sonality Questionnaire (Cloninger, 1987b), which measures 12 person-
ality features grouped into the categories of harm avoidance, novelty
seeking, and reward dependence. Harm avoidance explores anticipa-
tory worry and pessimism, fear of uncertainty, shyness with strang-
ers, and fatigability and asthenia. Novelty seeking evaluates explor-
atory excitability, impulsiveness, extravagance, and disorderliness.
Reward dependence measures sentimentality, attachment, persistence,
and dependence.

The three groups studied comprised a clear majority of females,
who represented 87 percent of the chronic fatigue syndrome patients,
82 percent of the multiple sclerosis patients, and 80 percent of the
healthy control subjects. The chronic fatigue syndrome patients were
significantly younger than the patients in the multiple sclerosis group
(mean age 38 versus 45 years). The mean age of the healthy control
subjects was 40 years. The groups were well matched with respect to
level of education.
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Compared with the healthy control group, this sample of chronic
fatigue syndrome patients was shown to be significantly more harm
avoidant. The difference was due in part to the expected increase in
the fatigability and asthenia characteristic of the harm avoidance di-
mension. However, a significant difference was also noted for the
feature measuring shyness with strangers, which indicates the degree
to which a person is unassertive in social situations. Chronic fatigue
syndrome patients were more shy than controls. Compared with mul-
tiple sclerosis patients, the chronic fatigue syndrome patients per-
ceived themselves as having significantly more fatigue and asthenia.
They were also more persistent, meaning that they felt stable, hard-
working, and industrious despite fatigue and frustration. The authors
interpreted the elevation of the harm avoidance scores among chronic
fatigue syndrome patients to indicate either a negative mood state or a
feature of neuroticism.

The Tridimensional Personality Questionnaire (Cloninger, 1987a)
was also used in a study of personality and social attitudes of patients
with chronic fatigue syndrome performed by investigators from
Maudsley Hospital and the Institute of Psychiatry, London (Wood
and Wesseley, 1999). The sample studied consisted of 120 patients
recruited from consecutive referrals to an academic outpatient unit
dedicated to the diagnosis and treatment of chronic fatigue. To be eli-
gible for inclusion in the study, the subjects had to meet the diagnos-
tic criteria for chronic fatigue syndrome suggested for use in the
United Kingdom (Sharpe et al., 1991) and the United States (Fukuda
etal., 1994). A control group included 60 patients with the diagnosis
of rheumatoid arthritis who were under the care of the rheuma-
tologists from the same medical center.

In addition to the dimensions assessed by the Tridimensional Per-
sonality Questionnaire (Cloninger, 1987b), the study also measured
the severity of depressive symptomatology, social adjustment, social
desirability, defensiveness, perfectionism, and alexithymia, a con-
struct whose salient features indicate deficits in regulation of emo-
tions and cognitive processing (e.g., difficulty in distinguishing be-
tween bodily sensations and emotions, and difficulty in describing
feelings) and a predominantly concrete and reality-based cognitive
style (Taylor, 2000). All patients were also given a structured psychi-
atric assessment.
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Usable data were obtained from 101 patients with chronic fatigue
syndrome and 45 control subjects with rheumatoid arthritis. Al-
though composed predominantly of middle-aged white women with
long-term illnesses, the groups differed with respect to the proportion
of women (60 percent in the chronic fatigue syndrome group versus
80 percent in the rheumatoid arthritis group), mean age (37 versus 42
years), and median duration of illness (6 versus 12 years). Patients
with chronic fatigue syndrome were better educated and belonged to
more affluent socioeconomic classes.

The severity of depressive symptomatology was significantly
greater in the chronic fatigue syndrome group. Patients with chronic
fatigue syndrome scored higher than those with rheumatoid arthritis
on the fatigability and asthenia subscale of the harm avoidance per-
sonality dimension. The individual scores were highly correlated
with the severity of depressive symptomatology. Novelty seeking and
alexithymia were significantly less prominent among patients with
chronic fatigue syndrome and were independent of the mood state.
The scores for reward dependence were higher (more abnormal)
among females with chronic fatigue syndrome, again independent of
mood state. The mood state correlated only with the poorer scores ob-
tained by patients with chronic fatigue syndrome on the social adjust-
ment scale.

The evaluation of self-esteem, emotional control, and perfection-
ism was the focus of a controlled study conducted at the Queensland
University of Technology, Brisbane, Australia (White and Schweitzer,
2000). The patients with chronic fatigue syndrome (N = 44) were re-
cruited from the practice of a physician specializing in infectious dis-
eases. Forty-two of these patients met the Australian criteria for the
diagnosis of this syndrome (Lloyd et al., 1990). The group included
32 women and 12 men who had a mean age of 43 years and had been
ill for an average of ten years. A healthy control group matched for
gender and level of education was recruited from the Brisbane area.

The instrument used to measure perfectionism was a 35-item ques-
tionnaire addressing issues such as concern over mistakes, personal
standards, parental expectations and criticisms, doubts about one’s
ability to accomplish goals, and importance placed on organization
(Frost et al., 1990). A second instrument measured control over reac-
tions produced by anxiety, anger, and depressed mood (Watson and
Greer, 1983). A validated scale measuring self-esteem allowed quan-
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tifiable insights into characteristics such as loneliness, locus of con-
trol, tendency to dissimulate, misanthropy, psychoticism, and neur-
oticism (Rosenberg, 1965; Shapurian et al., 1987). Finally, a well-
established instrument measured social desirability, i.e., the tendency
to give socially acceptable answers (Crowne and Marlowe, 1960).

Patients with chronic fatigue syndrome had higher scores on scales
measuring concern over mistakes and doubts about actions (p <
0.01) than control subjects. They also reported lower self-esteem
(p <0.01). On the other hand, chronic fatigue syndrome patients and
healthy control subjects were similar with regard to emotional con-
trol over feelings of anger, sadness, and anxiety. The authors inter-
preted the findings to indicate maladaptive perfectionism, a trait
thought to be associated with self-critical depression, suicidal preoc-
cupation, procrastination, and compulsivity. Furthermore, they felt
that patients with chronic fatigue syndrome “are likely to set high
standards for performance and measure their worth entirely in terms
of productivity and accomplishments” (White and Schweitzer, 2000,
p. 520).

Investigators from the Division of Child and Adolescent Psychia-
try at the University of Utah, Salt Lake City, Utah, completed impor-
tant work comparing the psychosocial dysfunction of chronic fatigue
syndrome with that of juvenile rheumatoid arthritis and mood disor-
ders (Gray et al., 2001). The 15 patients with chronic fatigue syn-
drome (seven males and eight females; mean age 15 years) were recruited
from the pediatric infectious disease clinic and from pediatricians
practicing in the community. The subjects met standard diagnostic
criteria (Holmes et al., 1988), which required the exclusion of previ-
ously diagnosed mental illness. Fifteen patients with juvenile rheu-
matoid arthritis (one male and 14 females; mean age 13 years) were
referred from the rheumatology outpatient clinic of a children’s
hospital. They had no other significant medical problems and had
never been diagnosed with a psychiatric disorder. The group of sub-
jects with mood disorders (four males and 11 females; mean age 14
years) was recruited from the outpatient psychiatry clinic of the same
institution. These patients had been diagnosed with major depression
or dysthymia (American Psychiatric Association, 1987) after a pro-
cedure that included a computerized diagnostic interview (Shaffer
etal., 1996) and an independent clinical review of the data. The struc-
tured diagnostic interview was conducted with the subject and his or
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her parents, and disagreements were resolved after a discussion with
a child psychiatrist. None of these subjects had ever been admitted to
a psychiatric ward and none had a history of mania or psychosis.

The main measurements were performed with the computerized
psychiatric interview (Shaffer et al., 1996), a standardized parent re-
port of children’s behavioral and emotional problems (Achenbach et
al., 1987), and a global assessment of psychological, social, and
school functioning (Rey et al., 1995). Additional data were obtained
with an inventory of depressive symptomatology, a multiphasic per-
sonality inventory, an abuse questionnaire, and a school attendance
form. The primary parent (i.e., the parent spending most time with
the subject) provided family history data and completed scales mea-
suring the parents’ anxiety, insomnia, depression, somatic symptoms,
and social dysfunction.

Patients with chronic fatigue syndrome missed an average of 72
days each per school year. In contrast, patients with juvenile rheuma-
toid arthritis missed an average of seven days, and those with major
depressive disorder missed 11 days each school year after the onset of
their illness. Family data showed that the parents of patients with
chronic fatigue syndrome and depression were significantly more
symptomatic than the parents of subjects with rheumatoid arthritis.
This finding is probably related to the fact that 53 percent of the pa-
tients with chronic fatigue syndrome included in the study had rela-
tives diagnosed with either this condition or fibromyalgia.

Four of the 15 chronic fatigue syndrome patients (27 percent) had
one or more current psychiatric disorders. These diagnoses were ma-
jor depression; generalized anxiety disorder and social phobia; gen-
eralized anxiety disorder and eating disorder; and attention-deficit
hyperactivity disorder and oppositional defiant disorder. The inci-
dence of past physical abuse was significantly greater among the 15
patients with major depression. The severity of depressive symp-
tomatology was statistically similar in the chronic fatigue, juvenile
rheumatoid arthritis, and depressed groups. Patients with chronic fa-
tigue syndrome had significantly more somatic complaints than did
the subjects with depression and arthritis. The personality inventories
were generally similar in the three groups. The only significant dif-
ference indicated more conversion hysteria in the chronic fatigue
syndrome group. The authors concluded that that the main finding
was the high rate of somatization in the chronic fatigue syndrome
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group. Given the low frequency of psychiatric disorders identified in
this group of patients, the results suggested “that personality features
play a greater role than psychiatric disorders” (Gray et al., 2001,
p. 240).

FIBROMYALGIA

The first controlled investigation of the personality profiles and de-
gree of psychological disturbance of patients with fibromyalgia was
carried out at the Presbyterian—St. Luke’s Hospital in Chicago, an af-
filiate of the Rush Medical College (Payne et al., 1982). The partici-
pants included 30 inpatients diagnosed with fibrositis on the basis of
diffuse and persistent musculoskeletal pain, as well as tenderness at
four or more specified anatomical sites (Moldofsky et al., 1975). All
patients had a full range of motion of all joints and no other rheu-
matological or neurological explanation for their illness. The two
control groups included 30 patients with rheumatoid arthritis and 30
patients with chronic joint disease, such as ankylosing spondylitis,
psoriatic arthritis, systemic lupus erythematosus, and osteoarthritis.
Data were collected with the Minnesota Multiphasic Personality In-
ventory (Dahlstrom et al., 1972).

The groups were similar with regard to age, ethnicity, gender dis-
tribution, and education. A clear majority of patients in each group
had had pain symptoms for at least two years. The patients with
fibromyalgia had substantial abnormalities on the hysteria and hypo-
chondriasis scales. Moreover, high scores were recorded in 33 per-
cent of the patients for schizophrenia, 27 percent for paranoia, and
20 percent for psychasthenia. Compared with the rheumatoid arthri-
tis and the mixed arthritis groups, the fibromyalgia patients had
higher scores (p < 0.01) on scales assessing hypochondriasis, hyste-
ria, psychopathic deviancy, paranoia, and schizophrenia. The homo-
geneity of the fibromyalgia sample was established with regard to
hysteria, hypochondriasis, and psychopathic deviancy. The scores
obtained on the depression scale were not in the pathological range
and were similar in the three groups. The data were interpreted to
suggest that fibromyalgia patients lack insight; are neurotic, irritable,
and difficult to get along with; are unconventional in thought and
communication; and are more likely to have a serious psychiatric ill-
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ness than patients with chronic pain or disability secondary to organic
conditions.

The same dimensions of personality were evaluated by investiga-
tors from the University of Illinois College of Medicine at Peoria
(Ahles et al., 1984) in a study that compared a group of patients with
fibromyalgia (N = 45) with subjects diagnosed with rheumatoid ar-
thritis (N = 30) and healthy individuals (N = 32). The work was a di-
rect continuation of Payne et al.’s (1982) research, extended to outpa-
tient samples, to normal control subjects, and to the investigation of
social skills and stressful life events. The fibromyalgia patients had
been diagnosed according to the standard of the time (Yunus et al.,
1981) after clinical and laboratory evaluations that showed no evi-
dence of other rheumatological or posttraumatic musculoskeletal con-
ditions. The rheumatoid arthritis patients met the standard criteria for
this diagnosis (Ropes et al., 1958). The healthy subjects were se-
lected from among the neighbors, relatives, and friends of patients
with fibromyalgia. The assessment of personality relied on data col-
lected with the Minnesota Multiphasic Personality Inventory (Dahl-
strom et al., 1972). The results were used to classify the patients as
normal, or as showing a typical chronic pain profile, or as being psy-
chologically disturbed (Bradley et al., 1978). Abnormal scores in the
domains of depression, hysteria, hypochondriasis, psychopathic de-
viancy, and schizophrenia identified the third category. Validated in-
struments were used to measure aggressiveness and assertiveness
(Bakker et al., 1978) and to review life events (Holmes and Rahe,
1967).

Forty-three of the 45 fibromyalgia patients, 28 of the 30 patients
with rheumatoid arthritis, and all 32 healthy control subjects were fe-
males. The patients from the fibromyalgia group had a mean age of
34 years and had been symptomatic for an average of seven years.
The subjects from the rheumatoid arthritis group had a mean age of
37 years. The duration of their illness averaged 6.5 years. The mean
age of the healthy control subjects was 35 years.

Patients with fibromyalgia had significantly more abnormalities
on the personality inventory than patients suffering from rheumatoid
arthritis and healthy control subjects. The difference between the
fibromyalgia group and the other participants reached statistical sig-
nificance for the domains of hysteria, hypochondriasis, psychopathic
deviancy, and schizophrenia. The personality inventory classified 31
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percent of the fibromyalgia patients as being psychologically dis-
turbed. In contrast, the proportions of psychologically disturbed sub-
jects were 7 percent in the rheumatoid arthritis group and 3 percent
among healthy control subjects (p <0.001 for both intergroup com-
parisons). One-third of the fibromyalgia patients and close to half (48
percent) of the rheumatoid arthritis group, but only 9 percent of the
healthy control subjects had a typical chronic pain personality pro-
file.

Patients with fibromyalgia reported more stressful life events than
did patients with rheumatoid arthritis and normal control subjects.
The difference was due to the high prevalence of these events among
fibromyalgia patients classified as psychologically disturbed. Based
on the assessment of assertiveness and aggressiveness, the social
skills of the three groups were considered to be quite comparable.
The authors pointed out the heterogeneity of the abnormal personal-
ity features of patients with fibromyalgia, and emphasized the dis-
tinctiveness of the subgroups of patients with clear-cut psycho-
pathology as compared to those with a chronic pain personality
profile.

IRRITABLE BOWEL SYNDROME

The cross-sectional approach to the evaluation of psychopath-
ology and personality in patients with irritable bowel syndrome was
used in a large study carried out by investigators from the Center for
Stress and Anxiety Disorders at the University of Albany, Albany,
New York (Blanchard et al., 2001). The goal of the study was to
establish whether women with this condition experienced greater
psychological distress and whether they were more likely to have
diagnosable psychiatric disorders than males with this condition. The
sample available for this research (N = 341) included 238 women
(average age 43 years) and 83 men (average age 41 years). A retro-
spective review of the clinical data established that each participant
met the standard diagnostic criteria for irritable bowel syndrome
(Thompson et al., 1989).

Psychiatric diagnoses were established with a structured inter-
view, and psychological distress was measured with widely used in-
struments assessing depression, anxiety, and personality profiles.
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Gastrointestinal symptoms were recorded on standardized diaries
over a period of at least two weeks.

There were no gender differences with regard to the severity of
gastrointestinal symptomatology. The most common mental illnesses
of this group of patients with irritable bowel syndrome were general-
ized anxiety disorder (26 percent), social phobia (10 percent), major
depression or dysthymia (10 percent), and panic disorder (7 percent).
Somatization disorder was diagnosed in only 1 percent of the sample.
Hypochondriasis, mania, bulimia, and alcohol abuse were identified
in only one patient (0.4 percent) each. Overall, 66 percent of the sam-
ple had at least one psychiatric diagnosis. The frequency of each di-
agnosis was similar among females and males. In contrast, examina-
tion of the psychometric data revealed that the female samples had
significantly more trait anxiety (p < 0.02) and depression (p < 0.02)
than the male participants. The multiphasic personality profile pro-
vided evidence for increased depression (p < 0.03) and hysteria
(p < 0.05) among women with irritable bowel syndrome.

An important contribution to the understanding of personality pro-
files in irritable bowel syndrome was made in a controlled study per-
formed at the Changi General Hospital, Singapore (Fock et al., 2001).
The authors recruited 43 patients (24 females) with irritable bowel
and 20 control subjects (12 females) with organic bowel disorders.
The control group comprised 13 patients with ulcerative colitis and
seven with Crohn’s disease. The groups were well matched with re-
gard to gender distribution, age, marital status, and educational level.
The participants were evaluated for the presence of psychiatric mor-
bidity. Personality profiles were established with a widely used in-
strument (Eysenck and Eysenck, 1968).

Nineteen of the 43 irritable bowel patients and four of the 20 con-
trol subjects had a psychiatric diagnosis. Compared with female control
subjects, the frequency of psychiatric caseness was significantly
greater among women with irritable bowel syndrome (63 versus 17
percent). Psychiatric diagnoses were equally common for males (21
versus 25 percent). Female patients with irritable bowel syndrome
scored significantly higher on the neuroticism scale and much lower
on the lie scale, a measure of social desirability. The personality pro-
files of men with irritable bowel were similar to those of their coun-
terparts with organic bowel disorders.
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PREMENSTRUAL SYNDROME

The personality traits of patients with late luteal phase dysphoric
disorder were carefully assessed in a controlled study conducted by
investigators from the University of California at San Diego and the
Research Institute of the Scripps Clinic, La Jolla, California (Parry et
al., 1996). The authors selected their patients from among 320 indi-
viduals who returned a research questionnaire. After a two- to three-
month evaluation that included daily mood ratings and weekly struc-
tured interviews, the study group included 15 patients who fulfilled
standard diagnostic criteria for this condition (American Psychiatric
Association, 1987). The control group comprised 15 women matched
for age, education, and number of children. This group was selected
from among 50 women without personal or family history of psychi-
atric illness. None of the participants were treated with hormonal
contraceptives or psychoactive drugs at entry or during the study. The
patients with premenstrual syndrome and the asymptomatic control
subjects were similar with regard to age, intelligence quotient, level
of education, and number of children. The main data collection in-
strument was the Millon Clinical Multiaxial Inventory (Millon, 1987).
The inventory was administered in randomized order during the
follicular and luteal phases. The interval between assessments was at
least two months.

Patients with premenstrual syndrome had higher scores on the
passive-aggressive-negativistic trait, a category that includes erratic
moodiness, frequent irritability, discontented self-image, pessimistic
outlook, interpersonal ambivalence, and deficient affective regula-
tory control. The difference between groups persisted in the follicular
phase. They also had significantly higher scores on the borderline-
cycloid personality type. The borderline-cycloid category highlights
recurring mood shifts (from depression to excitement) alternating
with periods dominated by anger, euphoria, or anxiety, as well as dis-
turbances in the sleep-wake cycle and energy levels. The category
also includes suicidal and self-derogatory thoughts. Hypomania and
psychotic depression were clearly more prominent among patients
with premenstrual syndrome than among asymptomatic control sub-
jects. The hypomanic symptoms (unstable mood, impulsiveness,
overactivity, and destructiveness) and the features of psychotic de-
pression (disturbance in psychomotor activity, hopeless resignation,
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and dread of the future) were constant throughout the menstrual cy-
cle. In the authors’ judgment, these findings provided additional sup-
port for a relationship between premenstrual syndrome and major af-
fective disorders.

The prevalence of personality disorders among patients with late
luteal phase dysphoric disorder was evaluated in a carefully con-
trolled study completed at the Institute of Psychiatry, University of
Bologna, Italy (De Ronchi et al., 2000). The patient population con-
sisted of 62 women who had sought care for premenstrual symptoms
from an outpatient clinic; of these subjects, 49 agreed to participate in
the study. The control group comprised 89 women out of 104 self-
referrals to the same clinic for gynecological care. Prospective evalu-
ations were carried out over two menstrual cycles to establish that all
participants had regular periods and that none of the control subjects
had mood changes related to the luteal phase of their cycles.

The diagnosis of late luteal phase dysphoric disorder was based on
the data collected daily for two cycles. The structured instrument
used for this purpose recorded the presence of symptoms required for
the diagnosis, as well as the necessary difference in symptom severity
between the follicular and luteal phase of the cycles, and thus allowed
diagnoses conforming to the U.S. standard (American Psychiatric
Association, 1987). Psychiatric disorders were identified with the
Structured Clinical Interview (SCID), a well-validated instrument
with high reliability (Williams et al., 1992; Spitzer et al., 1992). A
separate interview evaluated the presence of personality disorders
with a related diagnostic tool (Spitzer et al., 1987). Depressive
symptomatology was assessed with an instrument known to be sensi-
tive to changes produced by physical illness (Montgomery and Asberg,
1979). The Buss-Darkee Hostility Inventory (Buss and Darkee, 1957)
was used to assess motor aggression (assault against people, assault
against objects, verbal assault, and irritability), hostility (resentment
and suspicion), negativism, and guilt.

The initial psychiatric interviews identified major depressive dis-
orders in six of the 49 women with late luteal phase dysphoric disor-
der. The sociodemographic characteristics of the remaining 43 pa-
tients were similar to those of the 85 control subjects. The average
age of the participants was 33 years, and they had been in school for
an average of 12 years. The majority (more than 80 percent) of sub-
jects in both groups were employed or were continuing their educa-
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tion. The groups were also similar with regard to marital status, as
well as the number of children, deliveries, and abortions.

Overall, the 43 patients with late luteal phase dysphoric disorder
were given 43 diagnoses of personality disorders. In contrast, there
were only 28 diagnoses of personality disorder identified in the con-
trol group, or an average of 0.3 diagnoses per patient. Cluster A per-
sonality disorders (paranoid, schizoid, and schizotypal) were identi-
fied in 16 percent of patients with late luteal phase dysphoric disorders
and 5 percent of control subjects. Cluster B personality disorders (an-
tisocial, borderline, histrionic, and narcissistic) were present in 28
percent of patients with premenstrual syndrome, but in only 12 per-
cent of control subjects. Cluster C personality disorders (avoidant,
dependent, obsessive-compulsive, and passive-aggressive) were di-
agnosed in 51 percent of the patient group and 14 percent of the con-
trol group. Finally, self-defeating personality disorder was present in
two patients in each group. The most common diagnosis was avoidant
personality disorder, which was diagnosed in 23 percent of the pre-
menstrual syndrome group, but only in 5 percent of the control group.
The personality disorders with the greatest odds ratios in favor of
premenstrual syndrome as compared with control subjects were pas-
sive-aggressive (odds ratio 8.7), avoidant (odds ratio 6.3), and schizo-
typal (odds ratio 5.9).

Seventy percent of patients with late luteal phase dysphoric disor-
der and 20 percent of asymptomatic control subjects reported mild or
moderate depressive symptoms. The crude odds ratio of the differ-
ence between the groups was 9.2, with a 95 percent confidence inter-
val ranging from 4 to 21. Logistic regression analyses of the interrela-
tions of these variables indicated that the presence of depressive
symptomatology was strongly associated with premenstrual syn-
drome in the subjects 18 to 30 years old (p < 0.001). Among women
older than 30, the presence of premenstrual syndrome was signifi-
cantly associated with both depressive symptomatology (p < 0.01)
and avoidant personality disorder (p < 0.05).There were no differ-
ences between patients and control subjects on any of the eight scales
of the hostility inventory. Neurotic hostility was associated with
avoidant, dependent, and schizotypal personality disorders. Overt
hostility was associated with passive-aggressive personality.

Investigators from the Behavioral Endocrinology Branch at the
National Institute of Mental Health in Bethesda, Maryland, have
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completed work focused on the relationship between the menstrual
cycle phase and personality characteristics of patients with pre-
menstrual syndrome (Berlin et al., 2001). The aim of the study was to
determine whether abnormal personality features are state dependent
and thus restricted to the luteal phase of the cycle, or represent a trait-
linked condition persisting throughout the cycle. The study included
40 patients with premenstrual syndrome, 20 asymptomatic women,
and 20 women with brief depressive illnesses occurring during both
follicular and luteal phases of their menstrual cycle. The groups were
similar in age. The subjects with premenstrual syndrome had their di-
agnosis confirmed prospectively. A structured psychiatric interview
established the absence of other psychiatric disorders during the pre-
vious two years. The control group of women with depressive ill-
nesses had mood symptoms associated with functional impairment
every month without significant late luteal exacerbation. None of the
participants had any physical illnesses, and all were medication free
at the time of the study.

The main data collection instrument was the 52-item Personality
Diagnostic Questionnaire (Hyler and Rieder, 1986). The instrument
produces a global score as well as separate scoring for 11 personality
disorders and employs validated cutoff points to indicate probable or
possible personality pathology. The questionnaire was completed by
all subjects during the luteal phase (days 23 through 28) and follic-
ular phase (days 5 through 10) of their menstrual cycles. Patients with
premenstrual syndrome also rated the severity of depression, irrita-
bility, and anxiety experienced at the time of personality assessments.
The order in which the procedure was carried out was balanced, as
shown by the fact that 39 of the 80 subjects completed the first assess-
ment during the luteal phase.

Subjects with premenstrual syndrome had more abnormalities
than asymptomatic control subjects at both points during the men-
strual cycle. In contrast, there were no significant differences be-
tween the premenstrual syndrome and brief depression groups. The
burden of personality pathology increased from the follicular phase
to the luteal phase only in subjects with premenstrual syndrome.
Based on the data obtained during the luteal phase, 33 percent of sub-
jects with premenstrual syndrome, 15 percent of those with brief de-
pressive illnesses, and 5 percent of asymptomatic control subjects
had evidence of probable personality pathology. Compared with
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asymptomatic subjects, women with premenstrual syndrome scored
significantly higher on the subscales identifying symptoms of schiz-
oid, schizotypal, narcissistic, passive-aggressive, avoidant, and bor-
derline personality disorders during the luteal phase. Here again,
there were no differences between women with premenstrual syn-
drome and those with brief depressive illnesses in either phase of the
menstrual cycle. High scores were noted for both groups on the scales
measuring dependent, histrionic, obsessive-compulsive, and self-
defeating features. The severity of mood alteration was correlated
with the global personality pathology score recorded during the luteal
phase in the premenstrual syndrome group. The authors interpreted
the data to indicate luteal phase state-related personality changes that
“may accompany the nonspecific condition of chronic or recurrent
mood disorder” and “may result in symptomatic residua during the
otherwise asymptomatic phase of the menstrual cycle” (Berlin et al.,
2001, p. 341). The presence of enduring personality disorders in pa-
tients with premenstrual syndrome could not be demonstrated in this
study, and the authors felt that mood lability, irritability, and social
isolation experienced during the luteal phase may exaggerate the per-
ceived personality abnormalities of patients with this condition.
Further work to explore the mood disorder history and personality
morbidity of patients with premenstrual syndrome was carried out at
the Institute of Psychiatry, Kings College, London (Critchlow et al.,
2001). Newspaper advertisements were used to recruit 34 patients
with well-characterized premenstrual dysphoric disorder and 22 healthy
control subjects. All patients had severe symptoms in the absence of
other known medical illnesses or psychiatric disorders. Patients and
control subjects had regular cycles and were not using alcohol or pre-
scribed or illegal drugs. The assessment of psychiatric morbidity re-
lied on a validated structured interview (First et al., 1997). Data re-
garding personality disorders were collected with the International
Personality Disorder Examination, a widely tested tool with proven
interrater reliability and temporal stability (Loranger et al., 1997).
The two groups were similar with respect to age (35 versus 32
years). The patients included in the study had been suffering the
symptoms of premenstrual syndrome for an average of 11 years. Fif-
teen patients and six control subjects had at least one child. As com-
pared with women without premenstrual symptoms, the patient group
had a strikingly higher frequency of psychiatric disorders (77 versus
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18 percent). The most common diagnoses were postpartum depres-
sion (66 versus 0 percent among the participants who had given
birth), major depression, single episode (53 versus 14 percent), per-
sonality disorders (24 versus 3 percent), and recurrent major depres-
sion (18 versus 5 percent).

The personality traits prominent in the patient group were perfec-
tionism, rigidity, conventionality, and caution. These obsessional
symptoms were more prevalent in the patient group (p < 0.01) and
not restricted to the premenstrual phase. The authors noted that “ob-
sessional symptoms are known to cluster with depressive disorders
and may reflect underlying temperamental and biologic vulnerabil-
ity” (Critchlow et al., 2001, p. 688) to serotonin-deficient affective
illness (Hollander et al., 1992; Benjamin et al., 2000).

GULF WAR ILLNESS

The analysis of personality abnormalities of symptomatic Gulf
War veterans was performed in a well-controlled study conducted by
investigators from the Oregon Health Sciences University and Port-
land Environmental Research Center, Oregon, in collaboration with
the Malcolm Grow Medical Center, Andrews Air Force Base, Mary-
land (Binder et al., 2000). An important feature of this work was the
selection of control subjects, which included patients with a well-
defined neurological condition (epileptic seizure) and somatoform
disorder (nonepileptic seizure), as well as asymptomatic Gulf War
veterans.

The authors obtained from the Department of Defense the list of
veterans from the states of Oregon and Washington deployed to the
Persian Gulf from September 1990 through August 1991. Question-
naires regarding exposure to hazards and the presence of symptoms
were mailed to a random sample of 2,022 veterans, and usable an-
swers were received from 1,119. To qualify as a case of Gulf War syn-
drome, the veterans had to have at least one of the following symp-
toms: fatigue, muscle pain, joint pain, skin lesions, and psychological
or cognitive complaints. These symptoms had to have no medical ex-
planation; start during or after deployment to the Persian Gulf theater
of military operations; persist for at least one month; and be present
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during the three months immediately preceding recruitment into the
study.

Seventy veterans were identified as definite cases, and 70 partici-
pants formed the noncase control group. The second control group
included patients with unequivocal seizure disorder and the third
control group patients with nonepileptic seizure. The latter had been
diagnosed by electroencephalographic videotelemetry monitoring
that captured at least two spells considered typical for the individual’s
condition. The participants included in the three control groups were
matched for age and educational level with the cases of Gulf War syn-
drome. The proportion of females was 40 percent among the Gulf
War cases, 40 percent among noncases, 47 percent among epileptic
seizure patients, and 64 percent in the nonepileptic seizure group.
Personality assessments relied on the first 370 questions of the Min-
nesota Multiphasic Personality Inventory administered as part of a
standardized battery of psychological measures (Koveraet al., 1996).

Veterans identified as cases of Gulf War syndrome had signifi-
cantly more personality abnormalities than Gulf veterans classified
as noncases, as reflected by substantially higher scores on eight of the
ten clinical scales of the personality inventory, including hypochon-
driasis, depression, hysteria, paranoia, schizophrenia, and social in-
troversion. The comparison of Gulf War cases with the other control
groups indicated that the measures of personality were more abnor-
mal among patients with nonepileptic seizures. In contrast, patients
with epileptic seizures scored significantly lower on the hysteria
scale than Gulf War cases. The data indicated that ill Gulf War veter-
ans exhibit somatic preoccupation, distress about physical symp-
toms, and a tendency to express emotional disturbance as bodily
complaints. The severity of these states was less than that recorded
for patients with an unequivocal somatoform disorder (psychogenic
seizures) and substantially greater than that of patients with neurologi-
cal pathology.

Interesting research performed by an interdisciplinary faculty
team from the Robert Wood Johnson Medical School, Piscataway,
and the New Jersey Medical School, West Orange, sought to evaluate
the coping styles and the role of defensive personality adjustments,
anxiety, neuroticism, and alexithymia in the expression of somatic
distress by Gulf War veterans with a chief complaint of chronic fa-
tigue (Fiedler et al., 2000). The cohort recruited for the study in-
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cluded 206 military personnel deployed to the Persian Gulf during
the conflict. Of these, 164 agreed to participate and were able to com-
plete the requirements of the study. After physical examination, labo-
ratory investigations, structured psychiatric assessment, and neuro-
psychological assessment, 58 veterans with chronic fatigue and 45
healthy veterans formed the final study and control groups. The ill
veterans met the diagnostic criteria for chronic fatigue syndrome or
idiopathic chronic fatigue (Fukuda et al., 1994). The authors allowed
the participation of individuals with concomitant fibromyalgia (Wolfe
et al., 1990) and multiple chemical sensitivity. The diagnosis of mul-
tiple chemical sensitivity was given to subjects who claimed a time-
specific exposure to more than one chemical leading to symptoms in
more than one organ system and at least two of four lifestyle changes
to avoid exposure (i.e., special diet, clothing, and home furnishings
and avoidance of shops and restaurants to prevent exposure).

The 58 ill veterans were diagnosed with chronic fatigue syndrome
(N = 32), idiopathic chronic fatigue (N = 7), and chronic fatigue syn-
drome and multiple chemical sensitivity (N = 19). Four subjects met
criteria for fibromyalgia. Thirty-five of the 58 ill veterans had at least
one of the psychiatric disorders allowed in conjunction with chronic
fatigue syndrome (Fukuda et al., 1994), but no details were made
available regarding the type and frequency distribution of these disor-
ders. The subjects received monetary compensation for their partici-
pation.

The three main types of measurements assessed personality, stress-
ors, and coping. Personality traits were evaluated with the Neuroticism,
Extroversion and Openness Personality Inventory (Costa and McCrae,
1985), the Toronto Alexithymia Scale (Taylor et al., 1988), and the
Social Desirability Scale (Reynolds, 1982). The stressors surveyed in-
cluded combat experiences during Operation Desert Storm/Shield;
exposure to contaminated water, air, military debris, and drugs used
to combat the effects of chemical weapons; traumatic events during
the first 17 years of life; and events perceived as stressful during the
war and six month before and after the war. The evaluation of coping
focused on the identification of the avoidant style as opposed to the
optimal approach based on logical analysis, positive reappraisal, sup-
port seeking, and problem solving. The data were collected separately
for the ill Gulf War veterans with and without comorbid psychiatric
disorders and for the healthy control group.
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The three groups were similar in age and gender, but both groups
of the ill Gulf War veterans had on average a lower level of education
than the healthy control group (13 versus 15 years). The proportion of
nonwhites was significantly greater in the group of ill veterans with
concomitant psychiatric disorders (37 percent, as compared to 4 per-
cent in the group of chronically fatigued Gulf War veterans without
psychiatric disorders, and 18 percent in the healthy veteran group).

Compared with healthy veterans, Gulf War veterans complaining
of chronic fatigue had significant abnormalities (p < 0.0001) on the
three global measures of personality disturbance, i.e., neuroticism,
alexithymia, and defensiveness. The differences in the severity of
anxiety, depression, and hostility were independent of the presence of
psychiatric diagnoses. On the other hand, the neuroticism subscales
for self-consciousness, impulsivity, and vulnerability were clearly
abnormal only in the ill Gulf War veterans with a comorbid psychiat-
ric illness. The Gulf War veterans with chronic fatigue showed signif-
icantly more difficulty identifying and communicating feelings as
compared with healthy deployed veterans. Defensiveness was most
marked among chronically fatigued Gulf War veterans without psy-
chiatric disorders. For instance, the prevalence of the repressor pat-
tern low anxiety/high defensive was 57 percent in this group, as com-
pared with 9 percent among psychiatrically i1l Gulf War veterans and
27 percent in the healthy control group. In contrast, the normal low
anxiety/low defensive pattern was observed in only 4 percent of the
chronically fatigued Gulf War veterans who had no diagnosable psy-
chiatric disorder, but in 47 percent of healthy veterans. The evalua-
tion of coping styles indicated greater levels of cognitive avoidance
and emotional discharge in the chronically fatigued and psychiatri-
cally ill Gulf War veterans (p < 0.001). Veterans with current multi-
ple chemical sensitivity did not report more combat or environmental
exposure, but had significantly higher levels of alexithymia and
neuroticism than healthy control veterans. The severity of neur-
oticism, defensiveness, self-reported environmental exposure during
the Gulf War conflict, and negative coping styles were shown by lo-
gistic regression to be significant predictors of decreased functional
ability in this cohort.

In their analysis of the data, the authors emphasized that abnormal-
ities in personality and coping styles were prevalent among ill Gulf
War veterans and that they seemed to be independent of recognizable
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psychiatric illness or multiple chemical sensitivity. As a group, these
veterans had “a higher stress burden from exogenous war and non-
war-related stressors, internal dispositional attributes, and negative
coping styles” (Fiedler et al., 2000, p. 533).

CONCLUSION

Abnormal personality features have been amply demonstrated in
patients with functional somatic syndromes. The common abnormal-
ities include high levels of hysteria, hypochondriasis, neuroticism,
and harm avoidance. In-depth analyses of neuroticism in chronic fa-
tigue syndrome suggest that negative affectivity is a trait, rather than
a neurotic reaction to illness. When present, abnormal personality
traits correlate better with the somatic manifestations of illness than
with the psychiatric symptoms. In contrast, the presence of personal-
ity disorders (obsessive-compulsive, narcissistic, dependent, and
passive-aggressive) appear to be related to the clinical burden of
psychopathology and are considered likely to increase vulnerability
to the development of affective illness.






Chapter 13

The Sexual Victimization of Patients
with Functional Somatic Syndromes

Victims of sexual assault report significantly more physical symp-
toms and conditions (Frayne et al., 1999), but usually have normal
findings on objective examinations (Holmes et al., 1998). In general
population studies, poor subjective health following sexual assault
was not related to gender, ethnicity, and depression (Golding et al.,
1997). In this chapter, we evaluate the prevalence of sexual victimiza-
tion in patients with functional syndromes and attempt to establish its
relationship with psychopathology, somatic symptoms, and func-
tional impairment.

FIBROMYALGIA

Substantial efforts have addressed the issue of sexual or physical
abuse and its relationship with the psychiatric morbidity of patients
with fibromyalgia. The first study was carried out by investigators
from McGill University, Montreal, Quebec, Canada, who recruited
83 patients with fibromyalgia and 163 control subjects with other
rheumatological disorders (Boisset-Pioro et al., 1995). The majority
of control subjects (62 percent) had been diagnosed with inflamma-
tory joint disease (i.e., rheumatoid arthritis, seronegative spondyl-
arthritis, connective tissue diseases, or crystal arthropathies). The re-
maining control patients suffered from degenerative joint disease (19
percent) or localized soft-tissue rheumatism (19 percent). Fibro-
myalgia and control groups were similar with respect to age, annual
income, ethnic group, and utilization of health services. Compared
with control subjects, fewer fibromyalgia patients were employed at
the time of entry in the study (51 versus 66 percent).

199



200 THE PSYCHOPATHOLOGY OF FUNCTIONAL SOMATIC SYNDROMES

Data were collected with a seven-item questionnaire (Drossman et
al., 1990). The questionnaire assessed past episodes of genital expo-
sure, of being threatened with sexual intercourse, of having sex or-
gans touched, of being sexually attacked, and of being beaten, hit, or
kicked during childhood or adulthood.

Compared with well-matched control subjects with other rheumatic
disorders, fibromyalgia patients reported significantly (p < 0.01) greater
frequency of unwanted sexual contact (43 versus 30 percent), sexual
abuse during childhood (37 versus 22 percent), sexual abuse during
both childhood and adulthood (17 versus 6 percent), and physical
abuse (18 versus 4 percent). A history of both sexual and physical abuse
was identified in 17 percent of fibromyalgia patients, but in only 4
percent of control subjects (p < 0.001). The majority of these epi-
sodes had never been revealed to any agency or individual. The find-
ings were interpreted to suggest that the psychological stress produced
by sexual or physical abuse might contribute to the etiology of the
pain symptoms of fibromyalgia.

A similar design was used by researchers from the Medical Col-
lege of Wisconsin (Taylor et al., 1995). The authors obtained the par-
ticipation of 82 female subjects; 40 had been diagnosed with fibro-
myalgia by the staff of the Rheumatology Division, and 42 were
control subjects without major medical problems or evidence of con-
nective tissue disorders. The fibromyalgia patients were somewhat
older (46 versus 41 years) and more likely to be unemployed (42 ver-
sus 12 percent) than the control subjects. The groups were similar
with regard to ethnic origin, marital status, and educational level.

Data regarding sexual abuse were collected with a five-item ques-
tionnaire adapted from the source (Drossman et al., 1990) used by
Boisset-Pioro and her colleagues (1995). The frequency, duration,
and degree of violence of sexual abuse were also recorded.

A history of sexual abuse was documented in 65 percent of pa-
tients with fibromyalgia and 52 percent of control subjects. The abuse
consisted of sexual exposure (50 versus 36 percent), being forced to
touch another’s sex organs (50 versus 29 percent), having genitals
touched by another (33 versus 17 percent), unwanted sexual inter-
course (26 versus 14 percent), and being threatened with sexual in-
tercourse (23 versus 19 percent). The frequency and severity of each
type of abuse were similar in the two groups. A direct comparison of
the fibromyalgia patients with (N = 26) and without (N = 14) a his-
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tory of sexual abuse indicated that the abused patients were more likely
to report feeling depressed (100 versus 57 percent), waking sluggish
and tired (100 versus 79 percent), experiencing fatigue even with rest
(100 versus 50 percent), suffering from abdominal cramping (88 ver-
sus 57 percent), complaining of numbness or tingling (88 versus 57
percent), having episodes of sudden weakness or faintness (77 versus
56 percent), and reporting unexplained weight changes (48 versus 7
percent). Overall, abused fibromyalgia patients reported significantly
poorer health, more physical symptoms, greater severity of pain symp-
toms, and greater levels of recreational and social impairment. Al-
though a causal link between sexual abuse and fibromyalgia could not
be established, the authors felt that the main differences between
abused and nonabused fibromyalgia patients reflected symptoms of
depression (i.e., dysphoria, weight change, and fatigue).

A comprehensive evaluation of physical and emotional victimiza-
tion of patients with fibromyalgia was conducted at the University of
Washington, Seattle (Walker et al., 1997). The investigators sought to
determine the prevalence of abuse and its relationship with other dis-
tressing interpersonal traumas and with the levels of dissociation and
functional disability. The study compared consecutive series of 36
patients with fibromyalgia and 33 patients with rheumatoid arthritis.
Patients with rheumatoid arthritis were older and more likely to be
currently married than were patients with fibromyalgia. The main
data collection instrument was the Child Maltreatment Interview
(Briere, 1992a), which employs a semistructured format to detect
abuse, neglect, parental unavailability, parental incapacitation by
drugs or mental illness, and the subjects’ reaction to maltreatment. A
group of questions were added to assess unwanted physical or sexual
experiences during adulthood. Dimensional trauma measurements
were made with the Childhood Trauma Questionnaire (Bernstein et
al., 1994). Self-report instruments with known reliability were used
to measure dissociation (Carlson et al., 1993) and neuroticism (Costa
and McCrae, 1980).

Patients with fibromyalgia had a higher prevalence of victimiza-
tion by sexual and physical abuse (92 versus 67 percent, p < 0.01).
The most striking difference between groups involved sexual assault
with penetration, which was reported by 67 percent of patients with
fibromyalgia, but only 23 percent of patients with rheumatoid arthri-
tis (p < 0.001). Childhood sexual abuse involving penetration was
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also more common in the fibromyalgia group (33 versus 13 percent,
p < 0.06). The prevalence of rape occurring both during childhood
and adulthood was higher in the fibromyalgia group (25 versus 6 per-
cent, p < 0.05). Compared with rheumatoid arthritis patients, the
fibromyalgia patients were significantly more likely to report physi-
cal abuse during childhood (42 versus 17 percent, p < 0.05) and
adulthood (47 versus 17 percent). Fibromyalgia patients reported
more instances of emotional abuse, less parental psychological avail-
ability, more childhood unhappiness, and higher dissociation scores.
The groups were similar with regard to neuroticism, coping, and ill-
ness appraisal. Further analyses pointed out the fact that physical
abuse and rape occurring during adulthood had a specific and robust
association with fibromyalgia, but not with rheumatoid arthritis.
Moreover, the overall level of childhood abuse correlated highly with
the physical disability perceived by fibromyalgia sufferers. The data
were thought to indicate that childhood maltreatment leads to medi-
cally unexplained symptoms because “for many women this may be
an acceptable method of indirectly obtaining care for their traumatic
experiences” (Walker et al., 1997, p. 576). The victimization was also
considered a contributing factor to a high level of self-assessed physi-
cal limitation and poorer response to treatment.

The fourth investigation exploring the link between sexual abuse
and psychopathology in fibromyalgia was performed at the Univer-
sity of Alabama, Birmingham (Alexander et al., 1998). The authors
recruited 75 women who had been diagnosed with fibromyalgia after
being evaluated by the staff of the outpatient rheumatology clinic.
Criteria for inclusion were age between 18 and 65 and the absence of
other rheumatic disorders or chronic fatigue syndrome. The assess-
ment of sexual and physical abuse relied on a seven-item interview
similar to that used by Boisset-Pioro and colleagues (1995). Psychi-
atric disorders were identified with the computerized version of the
Diagnostic Interview Schedule (Blouin et al., 1988). Self-adminis-
tered questionnaires measured the severity of pain and fatigue, health-
related quality of life, coping strategies, and daily environmental
stress. Objective evaluations with a dolorimeter assessed the thresh-
old for perceiving pain at 10 musculoskeletal sites.

Forty-three of the 75 fibromyalgia patients (57 percent) had a history
of sexual or physical abuse. Of those abused, 31 (72 percent) had had
their sexual organs touched against their will, 31 (72 percent) had
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been threatened with sex, 27 (63 percent) reported forced sexual rela-
tions, 15 (35 percent) had been the victim of exposure of sex organs
during their childhood, 14 (33 percent) had been forced to touch the
genitals of another person, 12 (28 percent) had been physically
abused during childhood, and five (12 percent) had been physically
abused after the age of 18. The abuse was exclusively physical in 7
percent of the 43 fibromyalgia patients. The abusive episodes oc-
curred only during childhood in 47 percent and only during adult-
hood in 20 percent of patients.

The abused and nonabused fibromyalgia patient groups were simi-
lar with regard to age (45 versus 49 years), education (13 years in
both groups), and duration of illness (7.7 versus 5.8 years). A number
of psychiatric diagnoses were significantly more common among the
abused fibromyalgia patients, including post-traumatic stress disor-
der (49 versus 9 percent, p = 0.0003), dysthymia (42 versus 9 percent,
p = 0.002), somatization disorder (40 versus 6 percent, p = 0.001),
agoraphobia (28 versus 3 percent, p = 0.005), alcohol abuse (19 ver-
sus 0 percent, p = 0.02), prescription drug abuse (16 versus 0 percent,
p = 0.02), and bipolar disorder (16 versus O percent, p = 0.02). The
psychiatric disorders with similar frequency in the two groups
(abused and nonabused) were major depression (33 versus 22 per-
cent), panic disorder (23 versus 13 percent), and bulimia nervosa (14
versus 16 percent). The average number of lifetime psychiatric diag-
noses was much higher in the abused group (4 versus 1.4, p =0.001).

Compared with nonabused subjects, fibromyalgia patients with a
history of sexual or physical abuse reported significantly higher lev-
els of daily stress (p = 0.001), fatigue (p = 0.004), and pain (p =
0.02). They also felt that the impact of their sickness had produced
substantial psychosocial disability. In contrast, the perception of the
severity of physical disability was similar in the two groups. Al-
though pain thresholds were similar in the two groups, significant dif-
ferences were noted with respect to pain perception. The abused
group were much more likely to judge the experimental stimuli as
painful regardless of the anatomical site (tender point versus control
point) and dolorimetric pressure (mild versus moderate). Coping
strategies (i.e., increasing pain behaviors, catastrophizing, and pray-
ing and hoping) and pain beliefs were similar in the two groups. The
authors felt that “the willingness to consistently report pain is a modi-
fiable behavior that is determined primarily by the large number of
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psychiatric disorders and high levels of stress” (Alexander et al.,
1998, p. 112) associated with a history of sexual and physical abuse.

IRRITABLE BOWEL SYNDROME

The prevalence of physical and sexual victimization and its etio-
logical relationship with irritable bowel syndrome has been the focus
of a substantial body of clinical work, which was pioneered by re-
searchers from the University of North Carolina School of Medicine
at Chapel Hill (Drossman et al., 1990). The straightforward design of
their work involved the administration of a brief questionnaire to a
consecutive sample of patients seen in the gastroenterology outpa-
tient unit of the North Carolina Memorial Hospital over a two-month
period. Exclusion criteria were age outside the 18-to-70-year range
and cognitive impairment rendering the patient unable to understand
the questions.

Usable data were obtained from 206 of the 257 female patients
seen in the clinic during the study period. The information collected
on these patients evaluated demographic and socioeconomic dimen-
sions; ascertained the presence of chronic abdominal or pelvic pain;
recorded the presence of common nonabdominal symptoms (e.g., fa-
tigue, headache, shortness of breath after light exertion, and joint
pain or stiffness); and established the frequency of visits to health
care providers. The history of victimization was investigated with a
seven-item questionnaire. The phrasing of the questions was simple
and direct: “During your childhood or adulthood has anyone ever ex-
posed their sex organs of their body to you . . . threatened to have sex
with you . . . touched the sex organs of your body . . . made you touch
the sex organs of their body . . . tried forcefully or succeeded to have
sex with you when you didn’t want this?” (Drossman et al., 1990,
p- 829). The questions assessing the history of physical abuse focused
on instances during which the subject had been hit, kicked, or beaten.

The patient sample was divided according to the principal gastro-
intestinal diagnosis. Seventy-five patients (36 percent) received a
functional diagnosis, i.e., irritable bowel syndrome, nonulcer dys-
pepsia, chronic abdominal pain, or constipation. More than half of
these patients (53 percent) had been the victims of sexual abuse. The
prevalence of any type of sexual abuse among patients with organic
gastrointestinal disorders was 37 percent. Patients with functional
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disorders reported more episodes of sexual exposure (39 versus 23
percent), threat of sex (40 versus 23 percent), genital touching (37
versus 27 percent), and rape or incest (31 versus 18 percent) than did
patients with organic disorders. Recurrent physical abuse was re-
ported by 13 percent of patients with functional disorders, but by only
2 percent of those with organic conditions such as inflammatory bowel
disease, acid peptic disease, or liver disorders. A close examination
of the graphs included in the publication reveals that the overall life-
time frequency of abuse was at least 50 percent among patients with
irritable bowel syndrome.

The evaluation of symptoms reported by the participants in this
study indicated that individuals with a history of abuse were signifi-
cantly more likely to have pelvic pain and a history of multiple medi-
cally unexplained complaints. These findings did not appear to be
specific for patients with functional disorders. A history of abuse cor-
related with pelvic and upper abdominal pain only in patients with or-
ganic gastrointestinal disorders. The inference drawn from the data
was appropriately modest as the authors felt that the higher rate of
sexual and physical victimization of patients with functional disor-
ders “raises questions about the role of psychosocial factors in the ill-
ness behaviors of these patients” (Drossman et al., 1990, p. 831).

The high prevalence of sexual victimization among patients with
irritable bowel syndrome was also observed in a large study con-
ducted among members of a California-based health maintenance or-
ganization (Longstreth and Wolde-Tsadik, 1993). The 1,956 subjects
were asked to complete structured instruments assessing symptoms
of irritable bowel syndrome, depression, anxiety, and childhood sex-
ual and physical abuse. A total of 1,264 participants returned the
questionnaires. The cohort had a mean age of 52 years and a slight fe-
male preponderance (54 percent).

The symptoms of irritable bowel syndrome were reported by 247
(19 percent) of the respondents. The syndrome was moderately se-
vere in 202 and severe in 45 participants. The prevalence of child-
hood sexual abuse was significantly greater among subjects with
symptoms indicating severe irritable bowel syndrome than among
those with milder symptoms and subjects without functional gastro-
intestinal symptoms. For instance, the specific frequencies were 30
versus 15 versus 7 percent for sexual touching; 22 versus 10 versus 5
percent for sexual attack; and 22 versus 12 versus 5 percent for sexual
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exposure. At least one type of sexual abuse was reported by 36 per-
cent of subjects with severe irritable bowel symptoms, 21 percent of
those with moderate symptoms, and 10 percent of subjects without ir-
ritable bowel (p < 0.01). Overall, the presence of irritable bowel
symptoms was strongly predicted by a history of childhood sexual
abuse, history of alcohol abuse, number of nongastrointestinal symp-
toms, and number of visits to physicians. In contrast, the severity of
depression and anxiety did not independently predict the presence of
irritable bowel.

An attempt to confirm the association between self-reported phys-
ical or sexual abuse and the presence of symptoms suggestive of irri-
table bowel disorders was carried out by investigators from the Uni-
versity of Sydney, New South Wales, Australia, and the Mayo Clinic,
Rochester, Minnesota (Talley et al., 1995). The study cohort was
formed by a consecutive series of patients referred for evaluation to
the gastroenterology outpatient unit at the Mayo Clinic. All patients
were given a clinical assessment by a board-certified gastroenter-
ologist and completed a 46-item questionnaire assessing the presence
of gastrointestinal symptoms. The measurement of abuse was per-
formed using the questionnaire pioneered by Drossman and his col-
leagues (1990) modified to include only items assessing emotional
and verbal abuse. Levels of psychological distress were measured
with the Brief Symptom Inventory (Derogatis and Melisaratos, 1983).

The clinical sample comprised 1,046 patients. Complete data sets
were obtained from 997 individuals. Functional gastrointestinal dis-
orders were identified in 440 patients; 203 had irritable bowel syn-
drome, 109 had functional dyspepsia, and 128 had other functional
disorders. Compared with the group of patients with organic gastroin-
testinal disorders, the irritable bowel syndrome group was younger
(55 versus 59 years) and had a preponderance of females (67 versus
48 percent). The two groups were similar with regard to marital sta-
tus, educational level, main measures of psychological distress (i.e.,
anxiety, phobic anxiety, depression, and interpersonal sensitivity),
and satisfaction with social support and health-related quality of life.

The prevalence of all forms of sexual and physical abuse was 22
percent among patients with functional gastrointestinal disorders and
16 percent for the group with organic diagnoses. The difference did
not reach statistical significance. The distribution of types of abuse
was similar in the two groups, i.e., 13 versus 9 percent for sexual/
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physical abuse only, 2 versus 3 percent for emotional or verbal abuse
only, and 6 versus 4 percent for both forms of abuse reported by the
same person. Compared with all other participants, patients with
symptoms of irritable bowel syndrome were twice as likely to have
been the victims of some form of abuse (29 versus 15 percent, p <
0.01). Detailed analyses indicated that 10 percent of patients with ir-
ritable bowel symptoms and 3 percent of the other subjects with
gastrointestinal disorders (p < 0.01) had been the victims of both sex-
ual and verbal abuse. Patients with irritable bowel symptoms were
statistically more likely to have been victimized during both child-
hood and adulthood. The higher prevalence of abuse was identified in
both men and women with symptoms of irritable bowel. The authors
suggested that the increased prevalence of abuse leads to psychologi-
cal distress, which in turn prompts clinical encounters during which
patients endorse a large number of somatic symptoms.

The relationship between sexual victimization and psychiatric
morbidity of patients was also carefully explored by investigators
from the University of Washington, Seattle (Walker et al., 1995). The
study represented a continuation of a pilot project involving 28 pa-
tients with irritable bowel syndrome and 19 with inflammatory bowel
disease, which had demonstrated a significantly higher rate of life-
time sexual victimization (54 versus 5 percent) in the irritable bowel
group (Walker et al., 1993). However, the size of the samples was too
small to allow for the assessment of a relationship between sexual
victimization and psychiatric morbidity. For their enlarged study, the
authors recruited subjects from among all the patients seen during a
six-month period in 1993 in the gastroenterology clinic of Virginia
Mason Medical Center, a major tertiary care hospital in Seattle. The
attending physicians staffing the clinic were asked to identify patients
with irritable bowel syndrome, ulcerative colitis, and Crohn’s dis-
ease. A nearly continuous sequential sample comprising 71 patients
with irritable bowel syndrome (91 percent of those given this diagno-
sis) and 40 patients with inflammatory bowel disease (80 percent of
patients with ulcerative colitis or Crohn’s disease) was available for
study. Data were collected no later than two weeks after the visit to
the clinic. The instruments included a highly structured psychiatric
interview (Robins et al., 1981), an inventory of functional gastro-
intestinal symptoms (Drossman et al., 1993), and a standardized mal-
treatment interview (Briere, 1992a). Self-report data assessed dis-
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sociative experiences (Bernstein and Putnam, 1986); three dimensions
of personality, i.e., harm avoidance, reward dependence, and novelty
seeking (Cloninger, 1987); and perceived health status and functional
ability (Stewart et al., 1988).

The groups of patients with irritable bowel syndrome and inflam-
matory bowel disease were similar with regard to gender distribution,
marital status, and socioeconomic class. Irritable bowel patients were
significantly older than control subjects (51 versus 41 years). Health
perceptions and self-perceived functional ability were similar in the
two groups.

Patients with irritable bowel syndrome were significantly more
likely to report a history of having been molested (43 versus 18 per-
cent) or raped (24 versus 8 percent) during childhood. In contrast, the
two groups were similar with respect to the frequencies of rape (32
versus 28 percent) and physical abuse (25 versus 20 percent) during
adulthood. They also were more likely to have a history of major de-
pression (76 versus 45 percent), somatization disorder (48 versus 3
percent), and generalized anxiety disorder (58 versus 35 percent).
The striking difference in the proportion of patients diagnosed with
somatization disorder retained its significance after the exclusion of
gastrointestinal symptoms (17 versus O percent). Patients with irrita-
ble bowel syndrome also scored higher on the harm avoidance di-
mension of the personality construct. Regression analyses did not
demonstrate a direct correlation between sexual victimization and the
burden of psychopathology. Instead, the number of psychiatric diag-
noses and degree of personality pathology was predicted by the num-
ber of medically unexplained symptoms.

Sexual abuse was also more frequently reported by irritable bowel
syndrome patients than by patients with organic digestive diseases
studied by the French Club of Digestive Motility (Delvaux et al.,
1997). The participants were recruited sequentially from hospital-
based academic gastroenterology units and private practices, and in-
cluded 196 patients with irritable bowel syndrome and 135 individu-
als with organic digestive tract disorders exclusive of malignancies.
Two additional control groups were recruited from among patients
seen in ophthalmology clinics (N = 200) and healthy individuals (N =
172). The groups were similar with respect to age, but different with
respect to gender distribution, which was predominantly female (86
percent) in the irritable bowel group and male (55 percent) in the or-
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ganic digestive disorder group. The two other control groups had a
majority of females. The data were collected with a questionnaire as-
sessing a history of verbal aggression that included unsolicited sexual
advances, exhibitionism, sexual harassment, sexual touch, rape, and
physical abuse.

A history of sexual abuse was confirmed in 32 percent of patients
with irritable bowel syndrome, but in only 14 percent of patients with
organic digestive disorders, 13 percent of patients seen by ophthal-
mologists, and 8 percent of the healthy control group (p < 0.001).
The frequency of rape with penetration was 9 percent in the irritable
bowel group, 5 percent in the group with organic digestive tract disor-
ders, 2 percent in the patients seen for eye ailments, and 0.5 percent
among healthy subjects. Women and children whose parents were in
an unstable marital relationship were much more likely than men to
be the victims of sexual abuse. Nonetheless, gender differences in the
composition of the groups did not fully explain the higher frequency
of sexual abuse among patients with irritable bowel syndrome. For
instance, the frequency of sexual abuse among male patients with ir-
ritable bowel syndrome was 19 percent, a much higher proportion
than the 8 percent recorded for the patients with organic digestive dis-
orders and 5 percent among healthy control subjects.

The association between abuse and irritable bowel syndrome was
most recently explored in a population-based study carried out by re-
searchers from the University of Sydney, New South Wales, Australia
(Talley et al., 1998). The initial cohort comprised 1,500 individuals
who had been randomly selected from the list of voters of the town of
Penrith, Australia, a community quite representative of the country’s
population. The sample was mailed a questionnaire designed to iden-
tify the presence of irritable bowel syndrome; to detect sexual, physi-
cal, and emotional abuse; to screen for anxiety and depression; and to
measure the personality trait neuroticism. Of the 1,177 subjects still
living in the area at the time of the mailing, 730 returned the com-
pleted survey form. The assessment of sexual abuse was carried out
with the instrument developed by Drossman et al. (1990).

Ninety participants (12 percent) fulfilled the standard diagnostic
criteria for irritable bowel syndrome. The syndrome was more com-
mon among females and subjects with lower socioeconomic status.
Subjects with irritable bowel syndrome reported significantly more
frequent episodes of being threatened with sex (16 versus 8 percent),
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having genital organs touched by another (15 versus 8 percent), being
forced to touch another’s sex organs (13 versus 4 percent), and having
been raped (15 versus 6 percent). The frequency of any adulthood
sexual abuse was 23 percent in the irritable bowel syndrome group
and 14 percent in the other subjects (p < 0.05). The frequency of sex-
ual abuse during childhood was essentially similar in the two groups
(27 versus 20 percent). Individuals with irritable bowel syndrome
also reported a significantly higher frequency of physical and emo-
tional/verbal abuse. Important differences were also noted for having
been often bullied, threatened, or humiliated during childhood (13
versus 5 percent) or adulthood (11 versus 2 percent); for having been
hit, kicked, or beaten often as a child (10 versus 5 percent) and during
adulthood (7 versus 1 percent); and for having been subjected to ver-
bal abuse during childhood (18 versus 7 percent) and as an adult (12
versus 6 percent). Overall, younger subjects more often reported all
types of abuse, as did women and unmarried participants.

Psychological morbidity and neuroticism were statistically associated
with episodes of abuse occurring at any point in life. The association
was confirmed individually for each sexual abuse item and for the
majority of the other types of abuse. As expected, subjects with irrita-
ble bowel syndrome reported higher psychological morbidity and
neuroticism (p < 0.001). To test the previously established relation-
ship between irritable bowel syndrome and abuse, the authors used
logistic regression analyses that controlled for age, gender, neuroti-
cism, and psychological morbidity. The output indicated that the as-
sociation lost its significance when these factors were taken into ac-
count. Further mathematical modeling using path analysis showed
that sexual abuse, particularly occurring during childhood, affected
levels of neuroticism and psychological morbidity (p < 0.001). The
severity of neuroticism was the factor that independently affected the
prevalence of irritable bowel syndrome in women with this condition.
The authors concluded that neuroticism, a personality trait leading to
enhanced responsivity to physiological stimuli, might manifest itself
in the form of unexplainable physical symptoms.

CHRONIC FATIGUE SYNDROME

A community-based study has explored the frequency of child-
hood sexual and physical abuse in patients with chronic fatigue syn-
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drome and other chronic fatigue states (Taylor and Jason, 2001).
Based at the University of Illinois and DePaul University in Chicago,
the investigators used telephone screening to investigate the presence
of chronic fatigue syndrome-like symptoms among 18,675 adults. A
total of 780 individuals reported chronic fatigue and 408 of them also
had at least four of the eight symptoms required by the definition of
chronic fatigue syndrome (Fukuda et al., 1994). A control cohort (N =
199) was randomly selected from among the subjects without persis-
tent tiredness. Forty-seven control subjects and 166 individuals with
chronic fatigue syndrome-like symptoms agreed to undergo a com-
prehensive physical, laboratory, and psychiatric evaluation. Within the
latter group, 32 subjects were diagnosed with chronic fatigue syn-
drome. The remaining individuals with fatigue were classified as
having a psychiatric disorder (N = 56), a physical disorder (N = 33),
or idiopathic chronic fatigue (N = 45). A past history of sexual and
physical abuse was assessed with a standardized instrument (Dross-
man et al., 1995).

The frequencies of childhood sexual abuse were 16 percent in the
chronic fatigue syndrome group and 2 percent in the control group.
The highest prevalence of childhood sexual abuse was recorded in
subjects with idiopathic chronic fatigue (34 percent). The frequency
of childhood physical abuse was the highest among subjects with
chronic fatigue syndrome (29 percent). The intergroup differences
did not reach statistical significance.

The data presented in this chapter indicate that patients with
fibromylagia and irritable bowel syndrome frequently report sexual
and physical abuse. The prevalence of victimization among persons
with these common functional illnesses is significantly higher than in
healthy control subjects and in similarly disabled patients with or-
ganic disorders. Robust evidence points out that prior sexual abuse
leads to perception of poor health, increased severity of pain, and
multiple unexplained physical symptoms. Victims of abuse also
score higher on measures of neuroticism, a personality trait thought
to contribute to somatization. Data regarding the relationship be-
tween sexual or physical victimization and psychiatric morbidity are
contradictory, but the majority of the evidence does not support abuse
as a causal factor for depression and anxiety in these patients.






Chapter 14

Somatic Attributions
1in Functional Illness

Patients’ interpretation of medically unexplained symptoms influ-
ences the illness presentation and the recognition of psychiatric mor-
bidity in primary care (Bower et al., 2000). Symptom attribution
styles and the severity of psychiatric distress have also been shown to
be independent predictors of illnesses with unexplained physical
symptoms, but not of those produced by well-defined organic disor-
ders (Taylor et al., 2000). Among somatizers (i.e., individuals ex-
pressing psychoemotional distress with the language of bodily com-
plaints), the attributional style is stable in middle-aged or older
patients and in those with a chronic illness (Garcia-Campayo et al.,
1997). In this chapter, we explore the attributional styles of patients
with functional syndromes and their association with psychiatric
morbidity and severity of illness.

CHRONIC FATIGUE SYNDROME

The first systematic exploration of attributional styles in chronic
fatigue syndrome was performed in a controlled investigation carried
out at the National Hospital for Nervous Diseases (Powell et al.,
1990). The stimulus for this work was the authors’ observation that
86 percent of patients with chronic fatigue syndrome, but only 14
percent of patients with depression, attributed their illness to a physi-
cal cause (Wessely and Powell, 1989). The investigators recruited 58
patients with chronic fatigue syndrome and 33 patients with depres-
sive disorders. Patients with chronic fatigue syndrome were younger
and had a longer duration of illness than the subjects from the de-
pressed control group. A majority of patients in each group were fe-

213
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male, and all subjects reported significant functional impairment. All
patients underwent a structured psychiatric evaluation and completed
questionnaires assessing attribution of symptoms, self-diagnosis, and
satisfaction with medical care.

Most patients (80 percent) with chronic fatigue syndrome attrib-
uted their condition to a postviral illness or other somatic disorder. In
contrast, only one patient (3 percent) with depression made this attri-
bution. The analysis of the psychometric data indicated that 3 percent
of the chronic fatigue syndrome patients and 63 percent of the de-
pressed group had severely impaired self-esteem. Similar differences
were noted for the prevalence of feelings of guilt (22 percent in the
chronic fatigue syndrome group versus 81 percent in the major de-
pression group) and overall severity of depressive symptomatology.
The data were interpreted to indicate that the depressive syndrome
identified in patients with chronic fatigue syndrome was qualitatively
different than that exhibited by patients with major depression. The
greater external (somatic) attribution in chronic fatigue syndrome
was thought to lead to preservation of self-esteem and to minimize
guilt. The authors felt that the somatic attributional style has some
advantages, because it might protect the patients from the stigma as-
sociated with a psychiatric interpretation of their illness, decrease
psychological distress, and avoid depression-related abnormalities in
cognition. The negative consequences of this type of attribution
include helplessness, decreased self-efficacy, and increased fatigue.

[llness attribution was next evaluated in a study of patients present-
ing with fatigue to an infectious disease clinic (Sharpe et al., 1992).
The work was performed at Oxford University, Oxford, England. The
study cohort comprised 200 patients evaluated for persistent tired-
ness. Usable follow-up questionnaires were returned by 144 subjects
one year after their initial clinical assessment. The self-report data in-
cluded current symptoms, beliefs about the cause of fatigue, coping
behaviors, and severity of functional impairment.

Most patients attributed their illness to more than one cause. The
common attributions were infection (94 percent), virus (83 percent),
and stress (67 percent). The majority (65 percent) of patients was
functionally impaired and only 13 percent of patients considered
themselves to have fully recovered. The symptoms reported by the
functionally impaired subgroup were emotional disorder (73 per-
cent), sleep disturbance (69 percent), myalgia (58 percent), frequent
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headache (57 percent), and difficulty with concentration (43 percent).
Univariate and logistic analyses identified the somatic attribution (vi-
ral infection) as a significant correlate of functional impairment at
follow-up. Poorer outcomes were also predicted by current psychiat-
ric disorders.

The relationship between attributions and outcome was also ex-
plored in a study conducted at the Prince Henry Hospital, Little Bay,
New South Wales, Australia (Wilson et al., 1994). The authors had
access to a large cohort of patients with chronic fatigue syndrome and
invited 139 subjects to participate in a longitudinal study. Outcome
data were obtained three years later from 103 subjects. Baseline mea-
sures included assessments of immune variables, psychiatric morbid-
ity, neuroticism, and illness behavior. Illness behavior assessed dis-
ease conviction or the strength of the belief that the illness had a
somatic rather than psychological origin. At follow-up, the subjects
provided information regarding the outcome of their illness, psycho-
logical distress, and residual symptoms.

Three years after the onset of their fatigue illness, 6 percent of pa-
tients had completely recovered and 58 percent reported at least some
improvement in their condition. The patients who did not improve
were shown to have significantly higher scores for disease convic-
tion. The somatic attributional bias correlated with the poor outcome,
as reflected both in the investigators’ assessments (p < 0.004) and in
the patients’ self-reports (p = 0.01). The presence of a previously
undiagnosed psychiatric disorder was the only other strong predictor
of lack of improvement. The data were interpreted to indicate that
chronic fatigue syndrome patients who fare poorly are “subjects who
deal with distress by somatization (presenting physical rather than
psychological symptoms) and who discount the possible modulating
effect of psychosocial factors” (Wilson et al., 1994, p. 758). The au-
thors cautioned that although the somatic attribution contributed to
higher levels of distress, a more severe course of illness during its ini-
tial phase may have shaped disease convictions and illness behavior.

The influence of a somatic attributional bias on the symptoms and
clinical outcome of chronic fatigue patients was studied in primary
care settings by investigators from the Hospital Nord, Saint-Etienne,
France (Cathebras et al., 1995). The authors hypothesized that pa-
tients’ belief about the etiology of their illness impacted on the course
of illness, coping style, and emotional response to their health prob-
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lems. The research was carried out on 231 patients with medically
unexplained fatigue enrolled in the study by 65 general practitioners
from three French regions. The subjects accepted into the study had
no other acute or chronic medical disorders, no evidence of signifi-
cant depressive symptomatology, and no current treatment with anti-
biotic or psychotropic drugs. Data were collected with self-adminis-
tered instruments assessing the frequency of symptoms indicating
subjective fatigue, depressive symptoms, and causal attributions of
somatic symptoms. The specific causal attribution of fatigue was
evaluated with a nine-item scale, which included three items each for
somatic (i.e., infection or disease), psychological (i.e., stress or emo-
tion), and normalizing (i.e., overwork or inadequate life rhythm) attri-
butions. The scores on the somatic subscale were used to classify the
top 33 percent of scores as patients with the strongest somatic attribu-
tions and the bottom 33 percent of the scores as patients with the
weakest somatic attributions. The psychological and normalizing
subscales were shown to have poor internal validity and were not
used in further analyses of the data.

High (N = 75) and low (N = 95) scorers for somatic attribution of
fatigue were similar with respect to age, gender distribution, severity
of fatigue, and number of depressive symptoms. The high scorers en-
dorsed significantly more symptoms and were more likely to have at
least one other unexplainable somatic complaint. Symptoms such as
memory loss, sleep problems, myalgias, headaches, anxiety, and irri-
tability were significantly more common among subjects with a
strong somatic attribution of their fatigue. The 42-day outcome of fa-
tigue was similar in the two groups. The data were cautiously inter-
preted to indicate that in “primary care patients with fatigue not due
to somatic illness or major depression, the tendency to attribute fa-
tigue to somatic causes is not associated with a worse [short-term]
outcome, but a higher number of reported symptoms” (Cathebras
etal., 1995, p. 174).

Three years later, a large community study reexamined the attribu-
tional style of subjects with chronic fatigue (Chalder et al., 1996).
The investigators were based at King’s College School of Medicine,
London, and carried out a survey of fatigue in the patient population
(N = 15,283) of five general practices located in the southeast of Eng-
land. The survey identified 38 individuals who attributed their chronic
fatigue to myalgic encephalomyelitis, a construct that proposes that
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the symptom is due to an organic cause. The control groups were se-
lected at random from among individuals who believed that their fa-
tigue was caused either by social factors, e.g., family commitments
(N = 38), or by a psychological problem, e.g., feeling depressed (N =
40). The groups were similar with regard to age, gender distribution,
and level of professional training. Data were collected at baseline and
18 months later with instruments designed to measure fatigue, psy-
chological distress, depression, anxiety, somatic symptoms, and
functional impairment.

Chronic fatigue patients who attributed their condition to a so-
matic illness reported higher severity levels for their fatigue than the
control groups. The difference was due to the perceived severity of
physical fatigue. The severity of mental fatigue was similar in the
three groups. The duration of fatigue was longer in the group with so-
matic attribution. Compared with the somatic attribution group, the
patients with a psychological attribution indicated more anxiety, de-
pression, and general psychological distress, but similar levels of fa-
tigue and number of somatic symptoms. The subjects with a somatic
attribution were significantly more likely than the other two groups to
cope with their fatigue by curtailing their activities. The attributional
style did not change during the follow-up period. The findings indi-
cated that a somatic attributional bias is associated with more fatigue
and more functional impairment, but less psychological distress than
a psychological attribution. According to the authors of the study,
these features “challenge the idea that psychiatric disturbance ex-
plains the symptom of fatigue in this setting” (Chalder et al., 1996,
p- 799).

Another population-based study of the role of somatic attribution
in chronic fatigue was carried out by researchers affiliated with Edin-
burgh University and Royal Edinburgh Hospital, Edinburgh, Scot-
land (Lawrie et al., 1997). The authors surveyed 695 adult subjects
with a questionnaire recording demographic and care-seeking data;
presence, duration, and severity of fatigue; and physical and psychi-
atric morbidity. The subjects’ attributions for fatigue were catego-
rized as physical, psychological, social, and occupational. Psychiat-
ric interviews were conducted on subjects considered possible cases
of chronic fatigue syndrome, as well as on a random sample of sub-
jects classified as psychiatric cases or normal controls. All partici-



218 THE PSYCHOPATHOLOGY OF FUNCTIONAL SOMATIC SYNDROMES

pants had participated in a survey of fatigue one year prior to the cur-
rent study.

The study identified 41 new cases of chronic fatigue among the
542 subjects who returned the questionnaires. Major physical or psy-
chiatric disorders had been diagnosed in 18 of the 41 chronic fatigue
cases, leaving 23 with unexplained chronic fatigue. A somatic attri-
butional bias was the most prominent risk factor for the development
of chronic fatigue (p < 0.06). The other risk factors were the severity
of fatigue and degree of psychological distress. However, multi-
variate analyses that controlled for the effect of psychological mor-
bidity indicated that only the severity of fatigue was a significant risk
factor for the development of an unexplained chronic fatigue illness.
The authors were careful to point out that their findings did not sup-
port a somatic attributional bias in chronic fatigue, and suggested that
such attribution is more common in patients seen in specialized set-
tings than in primary care and that these explanatory models could be
markers of symptom severity.

FIBROMYALGIA

The causal attributions of a large group of patients with fibro-
myalgia (N = 56) were compared with those endorsed by patients
with chronic fatigue syndrome (N = 95) and control subjects with id-
iopathic pain or fatigue (N = 41) in a tertiary care setting by research-
ers from the Katholieke Universiteit, Leuven, Belgium (Neerinckx et
al., 2000). The groups were well matched with regard to age, duration
of symptoms, and occupational status. Patients with chronic fatigue
syndrome were more likely to have had a premorbid episode of de-
pression than patients with fibromyalgia and patients with idiopathic
pain or fatigue (45 versus 32 versus 22 percent). Data were collected
with a 71-item checklist of possible causes of illness. The attributions
were categorized as physical or psychosocial.

Of the 192 patients entered in the study, 70 percent attributed their
illness to a combination of physical and psychosocial causes, 25 per-
cent believed that their condition had a physical cause, and 5 percent
attributed it only to a psychosocial cause. Patients with fibromyalgia
were more likely than chronic fatigue syndrome patients to indicate
physical causes (changes of muscles or joints, high humidity, inflam-
mation, and accidents), but less likely to attribute their condition to
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personal psychological problems. Air pollution and influence of
weather were endorsed by a significant proportion of patients with
fibromyalgia and chronic fatigue syndrome, but not by those with id-
iopathic symptoms. Patients with premorbid depression strongly en-
dorsed psychosocial attributions such as personal psychological prob-
lems, lack of confidence, being upset, being unsatisfied or bored,
stress, and traumatic experiences. Having been ill for longer than one
year was clearly associated with unchangeable attributions, such as
environmental pollution, terrestrial radiation, and problems in child-
hood. The findings suggested a prominent role of psychosocial attri-
butions in patients with fatigue and pain. On the other hand, patients
with a longer duration of these illnesses were considered to “show ex-
ternal, stable and global attributions that may compromise feelings of
self-efficacy in dealing with illness” (Neerinchx et al., 2000, p. 1051).

The second study of somatic attribution in fibromyalgia was per-
formed at the University of Leiden, the Netherlands (Brosschot and
Aarsse, 2001). The all-female sample included 16 patients with
fibromyalgia (mean age 49 years) and 17 healthy control subjects
(mean age 35 years). Baseline data were collected with scales mea-
suring symptom attribution, alexithymia, negative affectivity, anxi-
ety, and emotional processing. The experiment consisted of showing
three movie excerpts likely to induce sadness, anger, and fear. The
subjects recorded their reaction to the material at intervals of 20 sec-
onds during the 19-minute video projection. Before and after the ex-
periment, the subjects completed a 12-item somatic symptom check-
list and were asked to indicate whether they experienced the symptoms
and to attribute a cause to them. The attributions were categorized as
somatic, psychological, or external.

Fibromyalgia patients and healthy control subjects were similar
with regard to somatic (24 versus 23 percent) and psychological (29
versus 32 percent) attributions for past physical symptoms. The base-
line data also indicated that fibromyalgia patients were less likely to
endorse external attributions for past symptoms (32 versus 36 per-
cent, p < 0.05). As a group, patients with fibromyalgia had higher
scores for trait anxiety, defensiveness, alexithymia, and negative
affectivity than healthy control women. They endorsed more symp-
toms and a higher symptom severity before and after the experimen-
tal induction of negative emotions and were more likely than the con-
trol subjects to attribute them to a somatic rather than a psychological
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cause. The experiment did not produce a significant attributional shift
after emotional stimulation. The authors felt that their fibromyalgia
patients “clearly showed restrictive emotional processing and a pre-
dominance of somatic attribution at the expense of psychological at-
tribution” and interpreted their observations to indicate “initial evi-
dence for the existence of somatization in fibromyalgia” (Brosschot
and Aarsse, 2001, p. 143).

PREMENSTRUAL SYNDROME

Researchers from the Manchester Royal Infirmary, Manchester,
England, have evaluated the relationship between attributional pat-
terns, moods, and menstrual cycle in a sample of 60 women obtaining
care from a family planning clinic (Bains and Slade, 1988). The
study’s hypothesis stated that somatic attributions for negative pre-
menstrual moods would be associated with more symptoms and de-
bilitation. Data were collected with a personal perception question-
naire that presented four vignettes of women with negative or positive
moods at two different times during their menstrual cycle. Additional
scales assessed the presence, severity, and timing of 34 symptoms.

Somatic attributions were significantly related to the premenstrual
phase and negative moods. In contrast, work and personality factors
were often invoked as a justification for negative moods experienced
during the intermenstrual phase. Positive moods were attributed to
personality and external factors. The somatic attributional bias did
not seem to affect the number and severity of physical, psychological,
and behavioral symptoms reported by this group of subjects.

In conclusion, a somatic attributional bias is present in a majority
of patients with chronic fatigue syndrome and fibromyalgia. This
bias is associated with increased severity of illness and greater func-
tional impairment. The attributional bias does not correlate with the
severity of depressive symptomatology, but shows a relationship with
the somatic manifestations of these syndromes and with disease con-
viction, worry, and irritability.



Chapter 15

Maladaptive Coping
in Functional Somatic Syndromes

Abnormal illness behavior is the central theme of a large body of
research work in functional somatic syndromes. The working hy-
pothesis suggests that patients with functional symptoms have a se-
lection bias for illness-related stimuli, which leads to an overlap be-
tween three schemas: symptoms, illness, and self (Pincus and Morley,
2001). Such an enmeshment creates symptom amplification and ill-
ness maintenance, phenomena propelled by “the belief that one has a
serious disease; the expectation that one’s condition is likely to worsen;
the ‘sick role,” including the effect of litigation and compensation;
and the alarming portrayal of the condition as catastrophic and dis-
abling” (Barsky and Borus, 1999, p. 910). Abnormal illness behaviors
produce nondeliberate distortions, but may also lead to intentional
deception along “a continuum from unconscious symptom exaggera-
tion to psychiatric disorders and malingering” (Ensalada, 2000, p. 739).
This chapter reviews the evidence with the aim of assessing whether
abnormal illness behavior correlates with psychopathology or is an
independent feature of functional somatic syndromes.

CHRONIC FATIGUE SYNDROME

The psychosocial functioning of adolescent girls with chronic fa-
tigue syndrome was studied in a controlled investigation by research-
ers from the North Shore University Hospital, Manhasset, New York
(Pelcovitz et al., 1995). The authors hypothesized that the level of
psychopathology correlates with family dysfunction such as enmesh-
ment, rigidity, and overprotection. The ten patients with chronic fa-
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tigue syndrome had been referred for evaluation by their pediatri-
cians and fulfilled standard criteria for this condition (Holmes et al.,
1988). A control group of cancer patients who had completed initial
treatment was recruited from the pediatric oncology unit of the same
institution. These subjects were asymptomatic at the time of partici-
pation and had ended treatment for their malignancies at least six
months prior to the study. A majority had been treated for Hodgkin’s
lymphoma or acute lymphoblastic leukemia and all were receiving
follow-up evaluations from their oncologists. A second control group
comprised healthy subjects. This group was recruited through a ran-
dom digit-dialing procedure from the same community as patients
with chronic fatigue syndrome and cancer in remission. The three
groups were similar in age (range 15 to 6.5 years), socioeconomic
status, and racial distribution.

The authors assessed the mothers’ ratings of their children’s behav-
ioral abnormalities (Achenbach and Edelbrock, 1983) and the chil-
dren’s self-report of the same problems (Achenbach and Edelbrock,
1987). The format distinguished internalized behaviors (overcontrolled,
fearful, or inhibited) from externalized behaviors (undercontrolled, ag-
gressive, or antisocial). Depression, anxiety, and somatization were
considered to be associated with internalized behaviors. In addition,
the study investigated the subjects’ perception of their families’ flexi-
bility and cohesiveness (Olson et al., 1985) and the care and protection
dimensions of intrafamily bonding (Parker, 1983).

The most important differences between groups were noted on the
youth self-reports. Patients with chronic fatigue syndrome showed a
significantly higher degree of internalization than the adolescents in-
cluded in the cancer and healthy control groups (p = 0.007). The
magnitude of the difference between the chronic fatigue and the can-
cer groups was most marked for the somatization (p = 0.004) and de-
pression (p = 0.005) subscales. The mothers’ reports supported the
somatizing tendency characteristic for chronic fatigue syndrome.
The mothers did not perceive their chronically fatigued daughters as
depressed. No intergroup differences were noted for the thought dis-
order component of the youth self-reports. The degree of child-parent
bonding and family adaptability and cohesion were also similar in the
three groups.

Factors influencing illness behavior in chronic fatigue syndrome
in adolescents were the focus of an investigation performed at the
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University of Washington in Seattle (Brace et al., 2000). Their hy-
pothesis was similar to that formulated by Pelcovitz et al. (1995) and
postulated that patients with chronic fatigue syndrome have families
characterized by rigidity and enmeshment leading to parental rein-
forcement of abnormal illness behavior. A secondary hypothesis pro-
posed that the subjects with abnormal illness behavior would be
shown to have higher levels of psychosocial disability and depression
than adolescents with other chronic diseases.

The initial cohort consisted of 18 patients (age range 11 to 17
years) diagnosed by adolescent medicine or rheumatology specialists
to have chronic fatigue syndrome according to the U.S. definition for
this condition (Fukuda et al., 1994). Fourteen subjects agreed to
participate and ten completed all the requirements of the study. The
control group of 16 patients with juvenile rheumatoid arthritis was
recruited from among 58 patients who were invited to participate by
their rheumatologists. All subjects had to have been symptomatic
during the six months prior to entering the study, have no other chron-
ic illnesses, and match the chronic fatigue patients for age, gender,
and socioeconomic status. A matched healthy control group of 14
teenagers was recruited by pediatricians or volunteer workers affili-
ated with the children’s hospital where this research was performed.

All subjects were white and 75 percent were female. Family re-
inforcement was measured with an instrument assessing adaptabil-
ity/rigidity and family cohesion/enmeshment (Olson et al., 1982). Pa-
rental reinforcement of illness behavior was assessed with an inventory
of activities such as telling other family members to be attentive with
the patient or allowing her to stay home from school when feeling
sick (Walker and Zeman, 1992). The presence and severity of depres-
sive symptomatology was evaluated with an age-specific scale (Poz-
nanski et al., 1984). The internalization of symptoms, reflecting evi-
dence of anxiety, depression, somatization, and withdrawal, was
measured with a validated child behavior checklist (Achenbach and
Edelbrock, 1983). Finally, psychosocial and academic functioning
were recorded with a structured instrument (Achenbach and Edel-
brock, 1987).

Subjects with chronic fatigue syndrome were significantly more
depressed than healthy subjects and teens with juvenile rheumatoid
arthritis. As assessed by structured interviews, the difference re-
mained highly significant (p < 0.0001) after the somatic symptoms
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were excluded from the calculation of the severity of depression. The
illness behavior encouragement scores were significantly higher for
patients with chronic fatigue syndrome. Other measures of the family
contribution to illness behavior indicated no significant differences
for family type, adaptability, and cohesion. Psychosocial functioning
was the poorest among teenagers with chronic fatigue syndrome, as
reflected by the fact that they had missed an average of 40 days of
school during the previous six months, as compared with ten days for
the juvenile arthritis group. The healthy control group subjects missed
an average of three days of school. Similar differences were observed
in the area of social competence. The authors’ interpretation of the
findings highlighted the fact that the families of teenagers with juve-
nile rheumatoid arthritis “expected symptoms to be a normal part of
the teen’s life and expected the teen to cope when symptoms oc-
curred” (Brace et al., 2000, p. 336). In contrast, family members of
teens with chronic fatigue syndrome appeared to be more concerned
and encouraged maladaptive coping with illness.

An equally interesting line of inquiry was pursued by a group of in-
vestigators from the King’s College Hospital, London (Cope et al.,
1996). Their study focused on a cohort of 618 individuals given a di-
agnosis of viral illness in an outpatient general practice setting. All
patients were assessed for psychiatric morbidity with a brief struc-
tured instrument (Hansen and Jacobsen, 1989) and had their illness
attribution recorded with the Symptom Interpretation Questionnaire
(Robbins and Kirmayer, 1991). Six months after their illness, they
were sent a questionnaire assessing the presence and severity of fa-
tigue. Eighty-eight of the 502 respondents were classified as having
severe and persistent fatigue and were invited to participate in the
study. Sixty-four chronic fatigue subjects accepted the offer and were
then matched by gender and age with the next nonfatigued subject
from the initial cohort. Twenty-three subjects (39 percent) with per-
sistent tiredness fulfilled the British operational criteria for the diag-
nosis of chronic fatigue syndrome (Sharpe et al., 1991). The chronic
fatigue and control subjects were assessed with instruments designed
to quantify the duration, characteristics (mental versus physical), and
impact of fatigue; psychiatric and somatic symptomatology; personal
and family psychiatric history; and perception of stresses and sup-
ports. Data regarding beliefs in factors influencing health were col-
lected with the Multidimensional Health Locus of Control (Wallston
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et al., 1978). The Ways of Coping Questionnaire (Folkman et al.,
1986) was used to pinpoint strategies adopted in response to stressful
conditions.

The chronic fatigue and nonfatigued control groups comprised 50
females and 14 males each. The mean age was 31 years in both
groups. The groups were also similar with respect to socioeconomic
status and level of education. Fifty-two of the chronic fatigue cases
and 55 nonfatigued control subjects were employed. Fatigue was
considered a problem by 95 percent of the cases, but only by 16 per-
cent of the control subjects. Slightly more than half of the cases (53
percent) and 12 percent of the control group had recently consulted
their general practitioner for fatigue.

The mental and physical fatigue experienced by chronic fatigue
cases was significantly worse than that reported by the control sub-
jects (p < 0.001). The onset of fatigue was described as gradual by 67
percent of the cases. At the time of the study, the symptom was get-
ting better in 17 percent, getting worse in 6 percent, and staying at the
same level in 77 percent of the subjects with postviral chronic fatigue.
A substantial majority of the cases indicated that their fatigue had in-
terfered with their work performance (75 percent), social functioning
(86 percent), and sexual activity (52 percent). The subjects with
chronic fatigue had experienced more physical symptoms, more
painful conditions (e.g., dysmenorrhea, low back pain, migraine, and
irritable bowel syndrome), and had visited their physician more often
than the subjects from the control group (p < 0.01).

The structured psychiatric evaluation revealed that both depres-
sion and anxiety scores were clearly higher among the individuals
with chronic fatigue (p < 0.005). Similar observations were made
with regard to poor concentration and disordered sleep. In contrast,
the frequency of irritability, worry, phobias and avoidance, compul-
sions, and obsessions were statistically similar in the two groups.
Thirty-five subjects (65 percent) with chronic fatigue and nine con-
trol subjects (20 percent) met criteria for current psychiatric caseness
(p <0.001). The removal of fatigue from the symptom list produced
only insignificant changes in these proportions (61 versus 13 per-
cent). Fifty-five of the chronic fatigue subjects received a complete
psychiatric evaluation and 42 (76 percent) were given a formal psy-
chiatric diagnosis. The most common condition was depression, which
was diagnosed in 30 cases. The groups also showed differences with
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regard to the prevalence of psychiatric treatments prior to the devel-
opment of chronic fatigue (67 versus 48 percent). There were no dif-
ferences in the number of subjects with a family history of psychiat-
ric illnesses (50 versus 40 percent). A principal component analysis
identified the past psychiatric history as the only predictor for current
psychiatric caseness.

The fatigue was attributed to a purely psychological cause by
45 percent of subjects from the chronic fatigue group. A minority (20
percent) endorsed a purely or mainly physical attribution and 22 per-
cent of the group felt that their fatigue was due to both physical and
psychological causes. The overall interpretation of symptoms did not
indicate the predominance of a psychologizing or somatizing pattern.
Similarly negative results were obtained with regard to the health lo-
cus of control.

A comparison of the 23 cases of chronic fatigue syndrome re-
vealed a couple of differences. First, the chronic fatigue syndrome
cases were experiencing significantly more physical fatigue (p <
0.05), but similar levels of mental fatigue. Second, the proportion of
psychiatric cases reached 75 percent among chronic fatigue syn-
drome patients and 50 percent in the other chronic fatigue subjects
(p < 0.07). The results of principal component analysis showed that
past psychiatric treatment or current psychiatric morbidity did not
predict caseness for this group of patients. The strongest predictors of
caseness were disability status (i.e., sick certification), a psychologi-
cal attribution style, and the presence of fatigue at the onset of the
viral illness. The analysis of the ways of coping demonstrated that
subjects with chronic fatigue were more likely to adopt an escape-
avoidant style (p < 0.01), especially among women. This coping
style correlated strongly with all measures indicating the presence of
a psychopathological state.

Investigators from the Karolinska Institute, Stockholm, Sweden,
have studied the role of negative life events in shaping the illness be-
havior of patients with chronic fatigue syndrome (Theorell et al.,
1999). The 46 participants with chronic fatigue syndrome were re-
cruited from a university-based infectious disease clinic. These patients
belonged to a 53-patient consecutive cohort who had been diagnosed
according to standard criteria (Fukuda et al., 1994). The nonfatigued
control group was recruited at two sites (a public insurance firm and a
geriatric clinic). The control subjects matched the chronic fatigue pa-
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tients with regard to age, gender, marital status, employment status,
and type of job. A historical control group comprising 94 men and 89
women assembled six years prior to the study was used for some of
the comparisons.

The researchers assessed the presence of 14 events with potential
to lead to substantial life changes and the intensity of feverishness,
pain, fatigue, sadness, and irritability experienced in the 12 months
preceding the onset of chronic fatigue syndrome. Control subjects
were asked to identify a difficult period in their lives at about the time
of onset of chronic fatigue syndrome in the patient with whom they
were matched.

The common life events (i.e., those with a prevalence of at least 10
percent per year) reported by chronic fatigue patients and healthy
matched control subjects were increased responsibility at work (63
versus 54 percent), change of job (46 versus 38 percent), residential
move (26 versus 17 percent), conflict at work (24 versus 15 percent),
marital separation (24 versus 15 percent), conflict with spouse (22
versus 29 percent), deteriorated financial situation (17 versus 22 per-
cent), conflict with close relative or friend (15 versus 15 percent), and
new child (11 versus 4 percent). Compared with the sample of the
general population, two of the 14 variables were found to be signifi-
cantly higher in the chronic fatigue syndrome group, i.e., increased
responsibility at work (63 versus 26 percent) and marital separation
(24 versus 5 percent). The analysis of the temporal distribution of
negative life events indicated a substantial difference between chronic
fatigue syndrome patients and healthy control subjects. For the four-
month period preceding the onset of chronic fatigue syndrome, the
prevalence ratio for negative events was 90 percent greater in the
chronic fatigue syndrome group.

Patients with chronic fatigue syndrome recalled experiencing fa-
tigue, pain, and feverishness four to ten months prior to the onset of
their illness. The self-scored severity of these symptoms was signifi-
cantly greater than in the healthy control group. Both groups reported
substantial worsening in the level of fatigue during the three months
preceding the peak of crisis engendered by negative life events or the
clinical onset of the syndrome. In the chronic fatigue syndrome
group, the severity of fatigue abated only slightly during the follow-
ing year. In contrast, in the healthy control group the level of energy
returned to baseline after approximately six months. The same pat-
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tern was observed for the symptoms of pain and feverishness (p <
0.001). The symptoms of sadness and irritability were equally promi-
nent prior to the onset of chronic fatigue syndrome or the contempo-
rary negative life event in the control group. The mood symptoms
became significantly more severe at the onset of chronic fatigue syn-
drome and their severity remained high during the following year. In
the control group, the crisis-related increase in the severity of sadness
and irritability was not sustained, and the return to normal occurred
over a period of eight to 12 months. The differences reached statisti-
cal significance for both symptoms (p < 0.001). Of great interest is
the fact that patients with chronic fatigue syndrome did not experi-
ence more sadness or irritability after life crises.

Investigators from the University of Auckland, New Zealand (Moss-
Morris and Petrie, 2001) have tested the hypothesis that patients with
chronic fatigue syndrome have a “depressive” cognitive profile charac-
terized by negative self-concepts and distorted thought processes (Beck,
1964). The construct postulated that cognitions in depression and chronic
fatigue syndrome are organized around themes of defeat, loss, and
abandonment. The associated distortions in thinking include catas-
trophizing, personalization (e.g., believing oneself responsible for un-
favorable events), selective abstraction (i.e., focusing on negative as-
pects of events), and overgeneralization of negative experiences.

The authors compared 53 patients with chronic fatigue syndrome
with 20 patients with major depression or dysthymia and 38 healthy
control subjects. The diagnosis of chronic fatigue syndrome was es-
tablished in accordance with standard criteria (Fukuda et al., 1994).
A structured psychiatric interview identified current major depres-
sion in 12 and dysthymia in two of the 53 subjects. A past history of
major depression or dysthymia was found in 58 percent of the chronic
fatigue syndrome patients who were not currently depressed. The al-
gorithm used for these diagnoses excluded from consideration so-
matic symptoms that may have been produced by physical illness.
The subgroups of chronic fatigue patients with and without depres-
sion were similar with regard to age (43 versus 47 years), gender dis-
tribution (82 versus 86 percent female), duration of illness (9 versus 8
years), and rate of unemployment due to illness (59 versus 57 per-
cent). The control group of patients with affective disorders (18 with
major depression and two with dysthymia) did not have evidence of
organic brain syndrome, psychosis, substance use disorder, or chronic
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physical illness. The demographic characteristics of this control
group were statistically similar to the chronic fatigue syndrome pa-
tients. Finally, a group of healthy control subjects matched for age
and gender with the other groups was recruited from the university
and general community. These subjects had no clinical evidence or
history of depression or chronic fatigue syndrome. The Beck Depres-
sion Inventory of depressive symptomatology (Beck, 1976) was used
to confirm that the healthy control subjects were not depressed; the
average score in this group was 4, as compared with 22 in the de-
pressed group and 12 in the nondepressed chronic fatigue syndrome
patients.

The main instruments used in this study measured negative self-
esteem, self-perception as healthy or sick, somatic and affective com-
ponents of distress, patients’ beliefs about their illness, cognitive dis-
tortions, coping, and disability. These measures explored negative
self-schemas, judgments about personal and interpersonal experi-
ences, exposure to stress, and burden of illness as related to social in-
teractions and home life. Follow-up data were obtained six months
later from most of the patients enrolled in the study.

The severity of fatigue was similar in all three patient groups and
significantly higher than in the control group. With or without a cur-
rent depressive illness, patients with chronic fatigue syndrome rated
themselves as physically sicker than the control groups. They were
also significantly more likely than patients with a primary diagnosis
of depression to attribute their illness to a somatic rather than psycho-
logical cause and to deal with illness by limiting physical activity.
Stepwise regression indicated that the somatic attribution of illness
was the strongest predictor of the severity of fatigue.

The cognitive errors questionnaire (Moss-Morris and Petrie, 1997)
revealed a significant difference in the severity of distortions ob-
served in the different groups of subjects included in this study. On
the 12-item general category questionnaire, which tested the pres-
ence of thoughts leading to catastrophizing, selective abstraction,
personalization, and overgeneralization, the patients with chronic fa-
tigue syndrome (depressed or nondepressed) scored similarly to
healthy control subjects, but much lower than patients with a primary
diagnosis of depression. Contrasting results were obtained with the
nine-item somatic scale of the same instrument, which assessed com-
mon symptoms experienced in the context of work, recreation, and
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family life. On this scale, the chronic fatigue syndrome and depres-
sion groups had similar scores, which in turn were much higher than
those recorded for healthy subjects. These patterns were confirmed at
the six-month follow-up evaluation. The severity of cognitive errors
was unaffected by improvements in mood and level of disability. The
somatic attribution of illness and the impact of somatic symptoms on
interpersonal relationships were the best predictors of disability.
The negative schema characteristic for depression was not appar-
ent in this group of patients with chronic fatigue syndrome, despite
the fact that a majority had a past history or a current major affective
disorder. Instead, chronic fatigue patients were characterized by an
intense concern about their perceived poor health and by a strong
conviction that their illness had a physical cause. In contrast with the
general nature of disturbance observed in depressed patients, dis-
torted thinking seemed to have a selective nature in chronic fatigue
syndrome patients, because it became operational only when they felt
that the situation might bring about or worsen their symptoms. This
selectivity was not influenced by improvement in psychological
well-being, a finding interpreted to suggest that these patterns of
thinking are stable traits rather than illness-induced abnormalities.

FIBROMYALGIA

Investigators from the Harry S. Truman Memorial Veterans Center
and the University of Missouri—-Columbia School of Medicine have
studied the psychological disturbances of patients with fibromyalgia
and their relationship with the cardinal features of the syndrome, life
stress, and illness behavior (Uveges et al., 1990). The authors re-
cruited 35 patients diagnosed with primary fibromyalgia according to
the Yunus criteria (Yunus et al., 1981) by rheumatologists practicing
at two clinical sites. Twenty-five patients met the study’s inclusion
criteria, which required the absence of major psychiatric disorder, or-
ganic brain syndrome, secondary fibromyalgia, and unstable medical
conditions. Forty-one patients with rheumatoid arthritis receiving
care from the same rheumatologists were invited to participate as
controls and 22 were found to be eligible for the study. The diagnosis
of rheumatoid arthritis was established in accordance with the Amer-
ican Rheumatism Association’s standard (Ropes et al., 1958). Psy-
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chological distress was assessed with the Symptom Checklist 90
(Derogatis and Melisaratos, 1983) and the Arthritis Impact Measure-
ment Scales (Meenan et al., 1980); severity of pain with a visual ana-
log scale and the McGill Pain Questionnaire (Melzack, 1975); life
stress with the Hassles Scale (Kanner et al., 1981); and illness behav-
ior with the Ways of Coping Scale (Folkman and Lazarus, 1980).

The fibromyalgia and rheumatoid arthritis groups were similar
with regard to age (46 versus 50 years), educational level, and median
income. The illness duration averaged eight years in the fibromyalgia
group and ten years in the rheumatoid arthritis group. Three-quarters
of patients in both groups were at least partially disabled. Patients
with fibromyalgia reported significantly higher levels of pain and
sleep disturbance. Compared with rheumatoid arthritis patients, the
subjects from the fibromyalgia group were found to have similar
physical function scores, but were significantly worse with respect to
psychological status. Major differences were found for somatization,
depression, anxiety, hostility, paranoid ideation, and psychoticism.
The groups had similar scores on the measures of phobic anxiety, ob-
sessive-compulsive behaviors, and interpersonal sensitivity. Fibro-
myalgia patients reported more hassles and considered their life
stresses to have a higher severity than did patients with rheumatoid
arthritis. The coping styles were similar in the two groups. The analy-
sis of covariance indicated that life stress was a specific covariate for
somatization, depression, psychoticism, and global severity in pa-
tients with fibromyalgia. In contrast, the severity of pain and sleep
disturbance correlated only with the somatization scores.

Coping with illness, as reflected by the feelings, attitudes, and be-
haviors of patients with fibromyalgia, was also studied in a controlled
investigation by researchers from the University of Gothenburg,
Sweden (Gaston-Johansson et al., 1990). The authors recruited 31 fe-
male patients with fibromyalgia who had been referred for outpatient
rehabilitation to Sahlgren’s Hospital. The authors indicated that pa-
tients with psychiatric diagnoses were excluded. The control group
comprised 30 women who had a definite diagnosis of rheumatoid ar-
thritis, had been ill for three to 13 years, and had moderate functional
impairment. In 12 of the 30 patients with rheumatoid arthritis, the
erythrocyte sedimentation rate was abnormal, indicating active in-
flammatory changes. Data were collected with a questionnaire de-
signed to explore feelings about self, preoccupation with pain, sup-
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port from significant others, psychosomatic symptoms, activities of
daily living, work situation, work environment, and expectations for
the future. The instrument’s reliability was ascertained by readmini-
stering the questionnaire after one month.

The fibromyalgia and rheumatoid arthritis groups were similar in
age (mean 43 years), duration of illness (9.2 versus 7.6 years), marital
status, level of education, occupation, and income. Patients with
fibromyalgia reported significantly more sick days during the previ-
ous year (113 versus 52, p < 0.05). Compared with rheumatoid arthri-
tis subjects, more of the fibromyalgia patients reported thinking often
about their pain, experiencing pain, having difficulty sleeping, and
needing more hours of diurnal rest (p < 0.01). Fibromyalgia patients
were also more likely to indicate that pain, sleeplessness, fatigue, and
headache were having a substantial impact on their daily living (p <
0.01). Fewer patients with fibromyalgia were experiencing their
work environment as pleasant (68 versus 97 percent; p < 0.001) and
more felt that their job was physically difficult (64 versus 27 percent,
p < 0.01).

Compared with patients with rheumatoid arthritis, fibromyalgia
patients stated that their pain symptoms had made them feel unsure of
themselves (55 versus 13 percent; p < 0.001) and mistrusted by oth-
ers (39 versus 3 percent; p < 0.001). Fibromyalgia patients were
more negative with regard to their future, as fewer of them expected
obtaining or maintaining employment (p < 0.001), relief from pain
(p < 0.01), and better functional ability (p < 0.01). The data indi-
cated that intense preoccupation with pain, low self-esteem, and pes-
simism are characteristics differentiating fibromyalgia from rheuma-
toid arthritis patients. The finding did not correlate with the presence
of a psychiatric disorder.

The association between depression and illness behavior in fibro-
myalgia was the focus of a multicenter investigation coordinated by
researchers from the University of Bologna, Italy (Ercolani et al.,
1994). The 327 subjects were recruited from academic outpatient
practices in Milan, Ancona, and Siena, Italy. The diagnosis of fibro-
myalgia was established in accordance with the Yunus criteria (Yunus
et al., 1981). The mean age of the sample was 42 years, and 87 per-
cent of the subjects were female. The presence and severity of depres-
sion were assessed with the Center for Epidemiologic Studies De-
pression Scale (CES-D), an extensively validated 20-item instrument
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designed for general populations (Radloff, 1977; Farmer et al., 1988).
Illness behavior was assessed with a standard self-administered 62-
item questionnaire (Pilowsky and Spence, 1975) measuring levels of
hypochondriasis, disease conviction, somatic versus psychological
focusing, affective inhibition, affective disturbance, denial, and irri-
tability. The authors’ assumption was that maladaptive coping is
demonstrated by abnormal scores on three of these scales: disease
conviction (i.e., an intense belief that a physical illness was present
and rejection of a physician’s reassuring statements to the contrary);
somatic versus psychological focusing (i.e., the tendency to reject
psychological factors as contributing to the illness); and denial of
current life problems.

The CES-D classified 78 percent of patients as depressed (cutoff
score 16), 49 percent as reaching a clinical level of depression (cut-
off score 23), and 34 percent as severely depressed (cutoff score 28).
The severity of depression correlated with age. The illness behavior
questionnaire produced abnormal scores for disease conviction, so-
matic focusing, and denial. Of the seven dimensions of illness behav-
ior, two (disease conviction and irritability) showed a positive corre-
lation with age. The study identified a strong correlation between the
severity of the depressive symptomatology and disease conviction,
denial, and irritability. Disease conviction and denial were consid-
ered to contribute to the maladaptive coping of patients with fibro-
myalgia and were attributed by the authors to affective and cognitive
disturbance. In the authors’ words, depression should always be sus-
pected when a patient with fibromyalgia “shows a hostile irritable be-
havior accompanied by focusing on somatic symptoms, and deep
conviction to suffer from a severe organic disease” (Ercolani et al.,
1994, p. 184).

The relationship between coping style and the severity of pain and
depression experienced by women with fibromyalgia was carefully
assessed in a study completed at the University of Medicine and Den-
tistry of New Jersey—Robert Wood Johnson Medical School, New
Brunswick (Hassett et al., 2000). The authors hypothesized that pa-
tients with fibromyalgia have a tendency to perceive their illness as a
catastrophe. This trait signifies psychological vulnerability and leads
to inadequate coping strategies and higher levels of depression and
pain. The participants were 64 women with fibromyalgia and 30 pa-
tients with rheumatoid arthritis. Eighty-two of the 94 subjects were
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recruited from a cohort of patients who had received or were cur-
rently receiving care from the university’s rheumatology clinic. The
other participants were recruited with the help of local support groups
for patients with arthritis or through newspaper advertisements. The
patients’ diagnostic classifications were made in accordance with
standard criteria for fibromyalgia (Wolfe et al., 1990) and rheumatoid
arthritis (Arnett et al., 1988). The fibromyalgia and rheumatoid ar-
thritis groups were similar with regard to age, years of education,
marital status, and socioeconomic class. The duration of illness was
significantly shorter in the fibromyalgia group (five versus ten years).

The pain-related coping strategies assessed in the study were di-
verting attention, reinterpreting pain sensations, coping self-state-
ments, ignoring pain-sensations, praying or hoping, increasing activ-
ities, pain behaviors, and catastrophizing. The data were collected
with an extensively validated 48-item checklist (Rosenstiel and Keefe,
1983; Keefe et al., 1989; Swartzman et al., 1994). The catastro-
phizing coping was identified by the subject’s endorsements of state-
ments indicating that the illness was awful and overwhelming; that
she was worrying all the time about whether the suffering would get
better or end; and that she could not go on. Pain was measured with
scales assessing its severity and the magnitude of its sensory, affec-
tive, and evaluative dimensions (Melzack, 1975). Finally, depression
was assessed with an improved version of an extensively used self-
scored instrument (Beck et al., 1996). Statistical analyses considered
catastrophizing and depression as predictor variables and pain as the
principal dependent variable.

The severity of pain experienced by patients with fibromyalgia
was similar to that reported by rheumatoid arthritis patients. The de-
pression inventory indicated that fibromyalgia patients were signifi-
cantly more depressed than patients with rheumatoid arthritis with
comparable pain severity (p < 0.02). The difference was particularly
obvious in the cognitive domain (p < 0.01). Close to 44 percent of
subjects from the fibromyalgia group, but only 19 percent of the
rheumatoid arthritis group, were classified as moderately to severely
depressed. This difference was also reflected in the proportion of pa-
tients reporting suicidal ideation within two weeks prior to the assess-
ment (34 versus 13 percent).

The analysis of coping strategies indicated that catastrophizing
was significantly more prevalent among fibromyalgia patients (p <
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0.02). Analyses of coping and pain showed that catastrophizing cor-
related with the severity of pain and depression in the fibromyalgia
group. Catastrophizing patients with fibromyalgia relied on praying
and hoping, while rheumatoid arthritis patients relied significantly
more often on reinterpreting pain sensation.

The regression analysis indicated that depression explained 30
percent and catastrophizing 27 percent of the variance in the severity
of pain (p < 0.0001 for both values). In contrast, duration of illness
accounted for only 1 percent of the observed variance. The relation-
ship between depression and maladaptive coping characterized by
catastrophizing was significantly greater in the fibromyalgia group.
The authors suggested that catastrophizing might be related to the ill-
ness experience of patients with fibromyalgia. The need to be taken
seriously renders “adamant vocalization the only option for effective
communication” (Hassett et al., 2000, p. 2498). Alternatively, a cop-
ing style dominated by catastrophic interpretations of events could be
produced by negative cognition associated with the depressive syn-
drome often present in these patients.

A later investigation of the way in which patients with fibro-
myalgia cope with stressful events was conducted at Arizona State
University (Davis et al., 2001). The work comprised a cross-sectional
study of coping behaviors and an experimental manipulation of nega-
tive mood and stress.

The sample selected for the first study (N = 50) consisted of
women who had received a clinical diagnosis of fibromyalgia. A con-
trol group (N = 51) included female patients with a diagnosis of
osteoarthritis. Twenty-nine of these patients were scheduled to have
total knee replacement surgery. Measurements included assessments
of pain and functioning, social relationships, social support, affect,
interpersonal sensitivity, and emotionality. Coping was tested with a
modified version of the Vanderbilt Multidimensional Pain Coping In-
ventory (Smith et al., 1997). Based on previous work at their institu-
tion (Zautra et al., 1999), the authors used the instrument to identify
three coping behaviors: active coping (e.g., positive reappraisal,
problem solving, and stoicism), avoidant coping (e.g., catastrophiz-
ing, wishful thinking, mental disengagement, and self-isolation), and
coping through social relationships (i.e., venting and social support).

For the study involving the experimental manipulation of stress
and mood, the authors recruited 20 patients with fibromyalgia and 21
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age-matched women with osteoarthritis. The subjects were randomly
assigned to negative mood induction or to resting control. Reading a
text describing a sad situation and then imagining oneself in that situ-
ation obtained the negative mood. The subjects were then asked to
describe and discuss a recent conflict with a family member, friend,
or physician. This portion of the experiment aimed to re-create the
feelings experienced at the time of the conflict, and thus produce a
stress stimulus. Physiological measures (i.e., heart rate and blood
pressure) were performed throughout the experiment. Measures for
pain, fatigue, and affect were carried out at baseline, at the end of the
experiment, and after a ten-minute recovery period.

The fibromyalgia and osteoarthritis patients participating in the
cross-sectional study were similar in age, educational level, marital
status, and ethnic background. The proportion of subjects currently
employed ranged from 22 percent in the fibromyalgia group to 31
percent in the surgical group. The fibromyalgia group rated their
overall health status as poorer than the two osteoarthritis groups. The
self-assessed severity of pain was similar in the fibromyalgia and the
surgical osteoarthritis groups, and substantially greater than the pain
experienced by the remaining osteoarthritis patients. A most impor-
tant difference was the fact that patients with fibromyalgia had signif-
icantly lower levels of positive affect. They also indicated more emo-
tional disturbance and were more likely to use avoidant coping than
either of the osteoarthritis groups. Furthermore, fibromyalgia pa-
tients were more likely to use coping strategies involving social rela-
tionships, but reported more negative social ties and had fewer people
in their social networks. Secondary analyses confirmed the link be-
tween conflictual social ties and decreased use of support networks in
dealing with pain by patients with fibromyalgia.

The experimental induction of negative interpersonal stress helped
clarify some of these issues. The groups participating in this phase of
the research were similar with regard to baseline levels of fatigue and
positive and negative affect. Objectively, the two groups had similar
thresholds for pain, but the fibromyalgia patients perceived their pain
symptoms as much more severe than those experienced by the sub-
jects with osteoarthritis. The mood manipulations produced similar
changes in both groups. The intensity of pain and fatigue experienced
during the session correlated significantly with the negative mood
condition in fibromyalgia and osteoarthritis patients. Patients with
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fibromyalgia suffered more pain during the recovery period, a finding
interpreted to suggest a prolonged effect of the stressful stimuli.
Stress and mood changes were associated with cardiovascular arousal
in both groups. The data were interpreted to indicate that patients
with fibromyalgia not only experience more interpersonal stress and
are less able to maintain positive affect, but show maladaptive coping
insofar as “elevations in negative mood may heighten their experi-
ence of pain during stress” (Davis et al., 2001, p. 224). The effect was
restricted to pain perception and did not influence other cardinal fea-
tures of illness, such as fatigue and pain threshold. The vulnerability
identified by the authors in patients with fibromyalgia “may stem in
part from an inability to maintain positive resources during times of
pain and stress” (p. 225).

An important component of coping with illness is care-seeking be-
havior, a dimension well studied in work carried out at the University
of Alabama School of Medicine, Birmingham (Kersh et al., 2001).
The study used a self-regulatory model of health and illness behavior
(Cameron et al., 1993) to investigate the role of personality traits,
cognition, and environmental factors in the decision to seek care for
the symptoms of fibromyalgia. The study cohort consisted of 118 pa-
tients who had been referred to the rheumatology clinic. Seventy-
nine patients (74 women and five men) met criteria for the diagnosis
of fibromyalgia (Wolfe at al., 1990); had no evidence of other rheum-
atologic disorders or chronic fatigue syndrome; were younger than
65 years of age; and completed all testing procedures. The control
group was recruited through newspaper advertisements seeking indi-
viduals with myalgia who had not obtained medical care for their
aches and pains during the previous decade. Of the 207 persons who
responded, 46 were diagnosed with fibromyalgia and 39 (37 women
and two men) met all of the criteria for inclusion in the study. A com-
prehensive battery of structured interviews and questionnaires was
used to collect data from six separate domains: pain, psychiatric mor-
bidity, personality variables, environmental stress, cognition, and
overall state of health.

The groups of patients and nonpatients with fibromyalgia were
similar in age (46 versus 49 years), ethnicity, level of education, and
duration of pain (seven versus ten years). The patient group had a sig-
nificantly higher number of lifetime psychiatric diagnoses (2.7 ver-
sus 1.3, p < 0.001). Fibromyalgia subjects had higher scores for
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neuroticism (p < 0.001), and lower scores for openness (p = 0.001)
and extraversion (p = 0.003) as compared with the nonpatient group.
Patients and nonpatients had similar scores for agreeableness and
conscientiousness. Common stressful events had a greater negative
impact on the patient group (p = 0.001). Fibromyalgia patients were
also more likely to catastrophize and to believe themselves unable to
manage the pain and other symptoms of their condition (p < 0.001).
They had lower pain thresholds, higher pain severity ratings, more
physical and psychosocial disability, and greater levels of anxiety and
depression (p < 0.001).

The best independent predictors of whether a fibromyalgia suf-
ferer will seek care for the condition were anxiety and depression
(p <0.02); decreased self-efficacy (p < 0.02); stressfulness of the en-
vironment (p < 0.03); and perceived severity of pain (p < 0.04). A
longer duration of pain, maladaptive coping strategies, and psychiat-
ric morbidity made a significant contribution to the decision to seek
care. In contrast, personality variables and environmental stressors
had only weak predictive power for this decision. Abnormal person-
ality variables seemed to overlap with maladaptive coping and thus
lost predictive power. The data were interpreted to indicate that “neg-
ative affect [trait anxiety and depression] and perceptions of stress are
endogenous variables that may contribute to the development of ab-
normal pain sensitivity in some patients with fibromyalgia” (Kersh
et al., 2001, p. 370).

IRRITABLE BOWEL SYNDROME

A collaborative effort of the Center for Functional Gastrointestinal
and Motility Disorders, University of North Carolina, Chapel Hill,
and the University of Toronto, Ontario (Drossman et al., 2000), at-
tempted to determine whether physiological, psychosocial, or behav-
ioral characteristics predict the severity of functional bowel disorder.
The subjects recruited for the study were 211 female patients ages 18
through 65 who had experienced functional gastrointestinal symp-
toms for at least three months and were symptomatic at least two days
each week. Irritable bowel syndrome was by far the most common di-
agnosis in this group (83 percent). Chronic functional abdominal
pain was diagnosed in 7 percent of patients and painful functional
constipation in 3 percent. Eligibility criteria required that the severity
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of illness be moderate or severe according to the Functional Bowel
Disorder Severity Index (Drossman et al., 1995). The index verified
the presence of the functional bowel disorder, assessed the severity of
pain on a visual analog scale, and recorded the number of physician
visits over the previous six months.

The illness dimensions measured were pain intensity, psychologi-
cal distress, presence and severity of symptoms of depression, resil-
iency when confronted with stress, impact of sickness on daily activi-
ties, presence of dysfunctional attitudes, presence and self-perceived
quality of social support, coping strategies, quality of life, and history
of physical and sexual abuse. The measurements of behavior and
health care utilization included the number of days in bed due to gas-
trointestinal symptoms, hospitalizations, surgical and endoscopic
procedures, and visits and telephone contacts with physicians. Physi-
ological data regarding rectal sensation were obtained in all subjects
by quantitative assessments of the urge threshold, first pain report,
and pain threshold.

The 211 patients had a mean age of 39 years and an average of 15
years in school. The severity of functional bowel disorder was mod-
erate in 68 percent of the sample; the remaining patients were classi-
fied as having a severe disorder. The demographics of the two groups
(moderate and severe) were similar. A history of physical or sexual
abuse was slightly more common among patients with moderately se-
vere illness (57 percent versus 40 percent).

The physiological parameters related to rectal sensation thresholds
did not discriminate between patients with moderate and severe ill-
ness. Patients with severe disorders reported more physician contacts,
more overnight hospitalizations, and more days in bed for gastroin-
testinal symptoms. The lifetime and current prevalence of surgeries
and endoscopic procedures did not discriminate between the two
groups. In contrast, substantial differences were noted with respect to
psychosocial factors. Patients with severe functional bowel disorders
were significantly more depressed, had a greater tendency to adopt a
“catastrophic” coping style, and felt less able to control and decrease
their symptoms. Impressive differences were also noted for the im-
pact of illness on daily activities. For instance, the patients with se-
vere illness were much more likely to report that the functional bowel
disorder had affected their physical condition, eating patterns, and
the ability to manage their home. On the other hand, the groups were



240 THE PSYCHOPATHOLOGY OF FUNCTIONAL SOMATIC SYNDROMES

similar with regard to the overall level of psychological distress, resil-
iency when confronted with stress, dysfunctional attitudes, and per-
ceived social support. A multiple logistic regression analysis indi-
cated that the best predictors of clinician-determined severity of
illness were the physical and eating dysfunction attributed to the ill-
ness; the number of days spent in bed for gastrointestinal symptoms;
and the number of times the patient had telephoned the physician to
discuss gastrointestinal complaints. Thus, it appeared that illness se-
verity was predicted by patient behaviors in response to pain, but not
by visceral hypersensitivity or psychosocial factors.

The link between emotional abuse and the coping characteristics
of patients with irritable bowel syndrome was examined through the
prism of self-blame and self-silencing in a study conducted at the
University of Toronto, Ontario, Canada (Ali et al., 2000). Self-silenc-
ing is a process that inhibits actions, feelings, and thoughts in order to
create or maintain intimate and safe relationships with the downside
of devaluation of one’s own beliefs (Jack and Dill, 1992). The process
correlates significantly with the presence of depressive symptoma-
tology and may indicate a greater vulnerability to developing depres-
sion (Duarte and Thompson, 1999). The characterological self-blame
is a reflection of low self-evaluation and excessive self-criticism and
leads to the inappropriate assumption of responsibility or the feeling
that one personally deserves negative life events (Janoff-Bulman,
1979). As is the case with self-silencing, the self-blame tendency is
more marked among depressed individuals, in whom it is associated
with decreased belief in personal control (Janoff-Bulman, 1979), de-
pendency (Brewin and Furnham, 1987), and loneliness (Anderson et
al., 1994).

The study group comprised 50 patients recruited over a period of
six months by five gastroenterologists. Twenty-five patients had been
diagnosed with irritable bowel syndrome according to standard crite-
ria (Thompson et al., 1989). The control group included 25 patients
with inflammatory bowel disease; 18 of these patients had Crohn’s
disease and seven suffered from ulcerative colitis.

The data were collected with a structured inventory of emotional
abuse, which assessed public degradation, deliberate humiliation,
verbal threats, being put down or insulted, and being denied eco-
nomic or personal independence. Self-blame was measured with a
random sequence of scenarios describing negative events. Self-
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silencing was assessed with a comprehensive instrument focusing on
beliefs and behaviors related to interpersonal relationships. Other
variables included the presence and severity of depressive symp-
tomatology and a brief evaluation of past physical and sexual abuse.

The patients with irritable bowel syndrome and inflammatory
bowel disease were similar with regard to age (mean 36 years), age at
the onset of illness (mean 20 years), ethnic background, education,
and socioeconomic status. A history of sexual abuse was more com-
mon among patients with irritable bowel than those with inflamma-
tory bowel disease, especially in terms of having been sexually
touched (44 versus 18 percent) and having been forced to have sexual
intercourse (34 versus 14 percent). The frequency of physical abuse
was statistically similar in the two groups (18 versus ten percent).
Overall, the history of sexual and physical abuse had significant power
for diagnostic discrimination. Differences were also noted with re-
gard to the severity of depressive symptomatology, which was signif-
icantly higher among patients with irritable bowel syndrome. The au-
thors further clarified this finding by noting that subjects with
irritable bowel syndrome appeared mildly to moderately depressed,
while those with inflammatory bowel disease scored in the range ob-
served in nondepressed populations.

The main results indicated that the study’s measures of emotional
abuse, self-silencing, and self-blame were significantly interrelated
in the two groups. Patients with irritable bowel syndrome reported
more self-blame and self-silencing. The severity of depression was
not significantly correlated with these features. The findings were in-
terpreted to indicate that the patients with irritable bowel syndrome
had been emotionally abused and had developed a tendency to blame
themselves and take responsibility for negative events.

Work performed at the University of North Carolina at Chapel Hill
has also contributed to the clarification of the cognitive schema of pa-
tients with irritable bowel syndrome (Gibbs-Gallagher et al., 2001).
The authors hypothesized the existence of selective attention to gas-
trointestinal sensation in patients with this condition. The phenome-
non was believed to be a component of hypervigilance and biased in-
formation processing necessary to support the subjects’ belief that
they suffer from an organic illness. The participants were 16 patients
(13 women and three men; mean age 44 years) with irritable bowel
syndrome recruited from a registry of individuals who attended lec-
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tures about the condition. The diagnosis was established in all cases
according to standard criteria (Thompson et al., 1999). Nine patients
(six women and three men; mean age 39 years) with bronchial
asthma and eight healthy subjects (six women and two men; mean
age 34 years) were recruited for the control group. A list of 20 gastro-
intestinal sensations, 20 respiratory sensations, and 20 personality
traits (ten positive and ten negative) was used to create the word recall
task. Each subject was shown 30 cards with words or short phrases
describing ten items from each category. The cards were shown in
random order for three seconds each. Following a 15-minute distrac-
tion task, the subjects were given five minutes to write down all the
items they remembered. After completing the task, the subjects were
asked to rate how often they had experienced gastrointestinal and re-
spiratory sensations.

Patients with irritable bowel syndrome had experienced more gas-
trointestinal sensations and those with asthma more respiratory
symptoms than the control group (p < 0.05). Patients with irritable
bowel syndrome recalled more words describing gastrointestinal sen-
sations (59 percent) than did patients with asthma and healthy control
subjects (28 percent and 46 percent; p < 0.001). Similarly, patients
with asthma were more likely to recall words designating respiratory
sensations than did the other participants (p < 0.001). Previous
symptomatic experiences were not predictive of the recalled words
for either of the two patient groups. The three groups recalled similar
proportions of the words describing personality traits. The observed
selective recall was considered to indicate selective attention to
symptoms characteristic for the illness experience of patients with ir-
ritable bowel and asthma. By analogy with similar research con-
ducted in patients with depression (Segal, 1988), the authors inter-
preted the data as a demonstration of “the existence of organized
belief systems influencing perception” and a tendency “to ignore or
forget information that is inconsistent with these beliefs” (Gibbs-
Gallagher et al., 2001, p. 1133).

In conclusion, the common denominator of the illness behavior in
chronic fatigue syndrome, fibromyalgia, and irritable bowel syn-
drome is catastrophizing, a pattern of distorted thinking that exagger-
ates the significance of symptoms. This dimension of suffering corre-
lates strongly with the number of functional somatic complaints, but
only infrequently with the burden of depressive and anxiety symp-
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toms. Other prominent features of this illness behavior are pessi-
mism, low self-esteem, preoccupation with pain, and self-blame.
These abnormalities have only a weak correlation with the burden of
psychiatric morbidity associated with these syndromes. Internalized
behaviors, including fearfulness and inhibition, and patterns of avoi-
dant coping dominate the illness experience of some patients and cor-
relate better with dimensions of somatization than with the depres-
sive symptomatology.
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