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E D I T O R I A L

Rapidly rising costs in health care, 
an increasing focus on preventive 
medicine, the risks, uncertainties 
and stresses associated with an ever-
accelerating globalized world – 
these are just some of the features of 
contemporary Western society that 
may account for the growing atten-
tion being paid by both medical 
professionals and the general public 
to the interactions between the mind 
and the body. To how our psychologi-
cal life impacts, negatively and 
positively, on our physical health. 
And vice versa.
There are many manifestations of 
this interest, ranging from countless 
alternative therapies which some 
consider esoteric – if not downright 

21st-century quackery – to the hard 
science of the neurobiology labora-
tory. Th is issue of the Gazette cannot 
address all aspects of the topic, and 
its focus is largely a medical one. We 
open with a historical account of the 
mind-body relationship in Western 
philosophy and science, tracing in 
particular the changing fortunes in 
concepts of the mind-body partner-
ship from the 17th to the early 20th 
century. Th is is followed by a review 
of the status of psychosomatics today, 
with a plea for the integration of this 
fi eld into general medicine. Th e issue 
closes with two “case studies” – one 
on the placebo eff ect and one on the 
consequences of trauma – both of 
which provide fascinating insight 
from diff erent perspectives on the 
interconnections and mutual infl u-
ences of our psyches and somas. 

With its biomedical emphasis, the 
aim of this Gazette is to off er readers 
some sense of what is currently 
known about the physiology, chemis-
try and neurobiology of mind-body 
interactions, but we hope it will also 
stimulate refl ection on the challenges 
still posed to this fi eld.
Perhaps one of these challenges 
remains a conceptual, even a linguis-
tic one. By continuing to refer to the 
mind and body as two entities –  a 
problem somewhat overcome in the 
terms psychosomatics and biopsychol-
ogy – the danger remains of reducing 
the mind’s processes and activities to 
purely bodily ones, because it is 
scientifi cally and methodologically 
feasible, for example, to measure and 
quantify them in the form of electri-
cal signals or chemical reactions. In 
this pursuit, nonobjectifi able proper-

ties of our mental worlds, of our 
memories and imagination, may be 
neglected, ignored or, at least, not 
fully accounted for. As research 
continues into this intriguing, and 
yet far from resolved relationship, its 
interdisciplinarity may need to 
expand beyond the compass of 
medical scientists, psychologists and 
philosophers to embrace the work 
and insights of e.g. visual artists, 
musicians and writers. Such a 
reintegration of “the two cultures,” in 
C.P. Snow’s phrase, may ultimately 
yield some of the most productive 
advances in both our understanding 
of ourselves, and in medical care.
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Holistic beginnings

The history of the mind-body link is 
especially fascinating for the swings 
of the pendulum it has undergone in 
response to – and as an expression 
of – shifting beliefs and paradigms. 
“Until the mid-19th century . . . all 
medicine was necessarily and ubiq-
uitously ‘psychosomatic’,” the emi-
nent medical historian Charles 
Rosenberg has asserted in his inci-
sive article “Body and mind in nine-
teenth-century medicine” [1]. Why 
“necessarily and ubiq-
uitously”? The neces-
sity stemmed partly 
from the absence of 
knowledge about the 
workings of either the 
mind or body so that 
physicians had no al-
ternative but to resort 
to the speculative theo-
ries current at their 
time. From the days of 
Galen, who was born 
in A.D. 130, the ubiqui-
tous theory was that of the four “hu-
mors” which corresponded to the 
four elements: earth, air, water and 
fi re. In the human being, these be-
came manifest as cold, dry, moist or 
hot temperaments. Good health re-
sulted from an equal balance of the 
four; illness, on the other hand, arose 
when one or the other got the upper 
hand. The therapeutic corrective was 
to apply the opposite: hot to cold, dry 
to moist, and so forth. In practice the 
most crucial facet of this system was 
its total reliance on an approach that 
was at once holistic and fundamen-
tally individual. Since every patient 
had his or her particular tempera-
ment, the physician’s primary task 
was to identify the prevalent humor 
in order to select the appropriate 
counteragent to the illness. External 
factors such as season, climate and 
age also played an important role in 
both diagnosis and remedy. One di-
rect consequence of this overarching 
emphasis on the patient’s individual-
ity was the need for the physician to 
have an intimate, extended familiar-
ity with the sick person. The greater 

and deeper the physician’s knowledge 
of his patient, the greater the likeli-
hood that he would be able to pre-
scribe the optimum mode of treat-
ment. The crux of this system was the 
conviction that illness and, therefore, 
treatment were patient specifi c and 
invariably individual. The aim of 
medicine, to restore homeostasis, 
rested squarely on the unquestioned 
supposition of the reciprocity of 
mind and body.

This essential interdependence of 
soma and psyche remained the foun-

dation of medical 
theory and practice 
certainly into the fi rst 
third of the 19th cen-
tury and indeed later, 
particularly in more 
remote regions re-
moved from the orbit 
of innovative advanc-
es. This is not to mini-
mize the signifi cant 
progress made in the 
16th to 18th centuries. 
To cite just some of the 

leading discoveries: Andreas Vesalius 
(1514–64) mapped human anatomy; 
William Harvey (1578–1657) traced 
the circulation of the blood; Giovanni 
Morgagni (1682–1771) made the fi rst 
attempts to relate clinical fi ndings to 
the results of autopsies. But these 
early medical advances were, except 
for the work of Morgagni, concerned 
with the functioning of the body in 
good health and did not prejudice the 
continuing acceptance of the close 
connection between mind and body, 
based on evidence accumulated from 
the observation of living patients.

On the contrary, expressions of 
belief in the unity of mind and body 
crop up frequently throughout the 
17th to the mid-19th centuries. For 
example, Thomas Sydenham (1624–
89), the preeminent British physician 
of his time, declared repeatedly and 
unequivocally that psychological fac-
tors were involved in pathogenesis. A 
series of monographs appeared in 
the 18th century that sought to offer 
a systematic presentation of contem-
porary thought on the infl uence of 
the mind upon the body. William 

Corp’s Essay on the Changes Produced 
in the Body by the Operations of the 
Mind (1791) and William Falconer’s 
Dissertation on the Infl uence of the 
Passions upon the Disorders of the 
Body (1788) discuss both the poten-
tially deleterious and the benefi cial 
effects of the patient’s mental status 
on his or her physical condition. It 
was universally recognized that 
thoughts and feelings, such as grief, 
anger, anxiety and fear on the nega-
tive side, or hope and joy on the posi-
tive, could have a mediated impact on 
the patient’s bodily disarray or well-
being.

Outstanding among these trea-
tises are two essays published under 
the title De regimine mentis (1747 
and 1763) by Jerome Gaub (1705–
80), a professor of medicine at Leiden, 
whose work was widely known and 
heeded in the 18th century [2]. In 
considering the issue of the relation 
of body to mind in human ailments, 
Gaub presented clearly, forcefully and 
often elegantly a summary of current 
opinion. His opening section, “The 
harmony of mind and body” situates 
him centrally in the tradition of hu-
moral medicine. The vital interplay 
of mind and body is a recurrent 
theme of all his essays, as their titles 
indicate: “Mind and body interaction 
in the normal state,”  “Mind and body 
interaction in states of imbalance,” 
“Corporeal effects of expressed and 
suppressed emotions compared.” 
Gaub’s advocacy of the 
mind-body dynamic is 
impressive; he ends by 
stating unambiguously 
that it is “quite plain 
that the causes and oc-
casions of a great many 
of the affl ictions of the 
body arise in the mind, 
as it were from a foun-
tainhead.”

The interdepen-
dence of mind and 
body was also acclaimed in the late 
18th and early 19th centuries by pow-
erful voices within the medical com-
munity. Pierre Jean George Cabanis 
(1757–1808) issued a stern warning 
against the medical man who had not 

learnt to read the human heart as well 
as to recognize the febrile state. A 
parallel view was expressed by the 
distinguished American physician 
Benjamin Rush (1745–1813) who 
admonished his colleagues always to 
see the patient as a single, indivisible 
being.

The ubiquity and persistence of 
such beliefs is also refl ected in 19th-
century fi ction in which a good many 
characters are portrayed as suffering 
from bodily affl ictions that seem to 
stem from some kind of psychologi-
cal stress. Lisa, the young girl in Dos-
toevsky’s Brothers Karamazov (1880), 
is confi ned to a wheelchair with her 
legs paralyzed at the beginning of the 
novel, but is suddenly 
and spontaneously 
cured once she escapes 
her scheming mother’s 
nefarious clutches. No 
less than four of the 
main fi gures in Char-
lotte Brontë’s Shirley 
(1849) display states 
that devolve from a fu-
sion of psyche and 
soma. Likewise, Bal-
zac’s novel Le Cousin 
Pons (1847) traces the 
decline and death of a musician after 
he comes to realize the viciousness of 
the very people he had most trusted 
as his friends. But by far the most 
widespread malady of the time was 
the brain fever that invariably fol-

lowed a severe shock 
of some type [3, 4]. 
The most famous cas-
es are those of Emma 
in Flaubert’s Madame 
Bovary (1857) who 
falls into a nearly fatal 
state when her lover, 
Rodolphe, jilts her, and 
Catherine Linton in 
Emily Brontë’s Wuther-
ing Heights (1847) who 
succumbs to the fever. 

Similar instances abound: Pip in 
Dickens’s Great Expectations (1860–
61), Roghozin in Dostoevsky’s The 
Idiot (1869) and a number of Sher-
lock Holmes’s protagonists when they 
fi nd themselves boxed into untenable 

situations. The prostration, loss of 
memory and confusion characteris-
tic of these so-called brain fevers 
seem to point to a form of post-trau-
matic stress disorder rather than a 
neurological disease.

The climax – and simultaneously 
the reductio ad absurdum – of the 
doctrine (for such it had become) of 
the mind-body relationship comes in 
the antics of Franz Anton Mesmer 
(1734–1815). It is hard to know how 
to designate him for he was consid-
ered a veritable magician by some 
and no more than a mere charlatan 
by others. After completing his medi-
cal studies in Vienna in 1766 and be-
ing banished for having caused scan-

dal, he moved to Paris 
where he conducted a 
sort of medical prac-
tice in the form of a 
salon. On the postulate 
of an imponderable 
fl uid that permeates 
the entire universe, in-
fusing both mind and 
matter, he used mag-
nets to redistribute 
this fl uid within the 
patient so as to restore 
equilibrium in a man-

ner reminiscent of the homeostasis 
sought by humoral medicine. Intui-
tively aware of the psychological di-
mensions of many illnesses, Mesmer 
also induced spellbinding trances 
and had recourse to forceful interper-
sonal suggestion and rites of exor-
cism to re-establish a healing link 
between mind and body. Mesmer’s 
practices are remarkable for their 
mingling of quackery, showmanship, 
and an instinctive grasp of the inter-
play of mind and body.

The technological hiatus

What then happened, largely in the 
fi rst half of the 19th century, to re-
verse this trend, to elevate the body 
to the prime site in the discipline 
of medicine while relegating the 
mind to a subservient position? Put 
in a nutshell, the decisive turn was 
consequent to the invention of a se-
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ries of instruments that enabled doc-
tors to attain a better understanding 
of the body’s functioning literally 
through in-sight beneath its surface. 
The fi rst and perhaps most important 
of these instruments was the stetho-
scope devised in 1816 by the Breton 
René-Théophile-Hyacinthe Laënnec 
(1781–1826). Instead of having to 
depend on patients’ subjective ac-
counts of their symptoms, the physi-
cian could now, by means of the 
stethoscope, rely on his own interpre-
tation of the sounds he himself heard, 
differentiating, for ex-
ample, through his ex-
perience with abnor-
malities of the lungs, 
between pneumonia, 
pleurisy and tubercu-
losis. The practice of 
medicine could thus 
become more objective 
and more scientifi c. 
Other instruments that 
came into use in the 
course of the 19th cen-
tury, such as the laryngoscope, the 
bronchoscope, the ophthalmoscope, 
the endoscope and the urethra-cystic 
speculum, served the same purpose 
as the stethoscope in achieving ob-
jective diagnoses by penetrating be-
neath the body’s exterior. The culmi-
nation of this development was the 
introduction of X-rays by Wilhelm 
Konrad Röntgen (1845–1923) in 
1895.

The entire conceptualization of 
medicine was radically transformed 
not only by the application of this 
battery of instruments but also by the 
combination of their fi ndings with 
those of the pathological anatomy 
initiated at the very opening of the 
century by Marie-François-Xavier 
Bichat (1771–1802). By conducting 
hundreds of autopsies in winter (the 
smell was too bad in summer), Bichat 
saw distinctive lesions in particular 
organs and realized that the source of 
disease was a local abnormality. This 
discovery instigated one of the most 
fundamental revolutions in the his-
tory of medicine: the turn away from 
the patient specifi city of earlier times 
to the disease specifi city of modern 

medicine. Instead of envisaging the 
whole body and mind as out of bal-
ance, in the wake of Bichat, doctors 
sought to pinpoint the singular lesion 
at the core of the patient’s symptoms. 
What is more, the categoric ravages 
that Bichat found in cadavers as the 
telltale signs of particular diseases 
could be directly related to the sounds 
emitted by the living patient and 
picked up on the stethoscope. The 
connection between what was audible 
in the patient and what was visible in 
the cadaver allowed doctors to de-
duce a fi rmly grounded taxonomy. 
The conjunction between the damage 
uncovered by pathological anatomy 
and the fi ndings produced by the new 
instruments accomplished the tran-
sition to a scientifi cally based prac-
tice rooted in pragmatically estab-
lished facts. Some 50 years after Bi-
chat, Rudolf Virchow (1821–1902) in 
his famous work Cellular Pathology 
(1858), engaged in the comparative 
analysis of healthy and diseased tis-
sues.

The scientifi c approach was also 
furthered by the introduction in the 
1860s and 1870s of the numerical 
method sponsored by the French re-
searcher Pierre-Charles-Alexandre 
Louis (1787–1872) who championed 
statistics on the grounds that truth 
resided in objective facts. Meanwhile, 
improvements in the power and ac-
curacy of microscopes paved the way 
for the extraordinary advances in 
bacteriology made by the French 
chemist Louis Pasteur (1822–95) and 
the German country doctor Robert 
Koch (1843–1910), who succeeded in 

identifying a diverse 
spectrum of microor-
ganisms and isolating 
each of them as the 
cause of a particular 
infection. 

This spectacular 
progress in the under-
standing of the body 
made during the 
course of the 19th 
century had as its un-
fortunate corollary a 

neglect of the mind. Psychiatry had 
already been held in low esteem in 
the 18th century when its practitio-
ners were called “mad doctors” be-
cause they functioned mainly as cus-
todians of the insane and the men-
tally disturbed. With the increasing 
emphasis on the body in the 19th 
century, the mind was largely pushed 
aside. The disparity between the re-
spective knowledge of 
the body and the mind 
had become glaring by 
the last third of the 
century. The problem 
was compounded by 
the displacement of 
psychiatry by the new 
discipline of neurolo-
gy, whose focus was on 
the study of the brain, 
i.e. the physical aspects 
of mental activity. The 
German Wilhelm Griesinger (1817–
68) was the major proponent of neu-
ropsychiatry, which argued that men-
tal disorders were actually diseases of 
the brain.

Efforts were made to clothe all ill-
ness in somatic garb on the supposi-

tion of some as yet undiscovered le-
sion. This approach was encouraged 
by the recognition that delirium tre-
mens stemmed from the abuse of al-
cohol and that the general paralysis 
of the insane was a consequence of 
syphilitic infection. Lesions won out 
over feelings, the body over the mind. 
One curious instance of this tendency 
was the affl iction popular in the later 
19th century, neurasthenia, which 
was literally invented by the Ameri-
can physician George M. Beard 
(1839–83), who launched the syn-
drome in an article in the Boston 
Medical and Surgical Journal of 1869. 
Neurasthenia as a weakness of the 
nerve centers, often the result of over-
work, was essentially a physical mal-
ady without any of the stigma at-
tached to mental illness. So Margaret 
Cleaves, a New York doctor, was as-
sured in the later 1880s that she had 
“sprained her brain” [5, 6].

But the mind and the caprices of 
the imagination could not be so read-
ily banished once and for all, even 
though they remained an enigma. A 
curious, neglected work, Illustrations 
of the Infl uence of the Mind upon the 
Body in States of Health and Disease, 
Designed to Elucidate the Action of the 
Imagination was published in 1872 
by Daniel Hack Tuke (1827–95), a 
physician who had practiced for 
many years before having to take ex-
tended rest on account of tuberculo-
sis. Tuke refl ects on the many puz-
zling cases he had experienced in 
which feelings such as joy, fear, anxi-
ety or disappointed ambition had 
precipitated physical reactions. He 
recalls a 20-year-old woman who lost 
the power of speech after seeing a 
mouse run under a table, another 
woman who was hospitalized in a 
catatonic state for 3 weeks after see-
ing one of her children scald herself, 
an 8-year-old girl who, on being sep-
arated from her mother, exhibited 
delirium, headaches and an inability 
to stand, resistant to every form of 
treatment, yet who recovered as soon 
as she was reunited with her mother. 
Tuke is perplexed by what he calls 
these “psycho-physical phenomena.” 
While recognizing and illustrating 
the involvement of the imagination, 
he is quite at a loss to explain it. He 
therefore falls back lamely on the 
standard physicalist language of his 
time by reference to spasms, contrac-
tures, vaso-motor nerves and cere-
bral ischemia. Tuke senses that other 
factors are at work too, but he is ulti-

mately unable to “elu-
cidate” them satisfac-
torily [7].

The word “imagi-
nation” occurs too, al-
beit only very rarely 
and grudgingly, in the 
work of the brilliant 
French neurologist 
Jean-Martin Charcot 
(1825–93). As head of 
the enormous Salpê-
trière hospital for 

women in Paris, he presided over 
what he described as a museum of 
pathologies affecting all parts of the 
nervous system. The most favored 
diagnosis was that of hysteria, which 
could comprise paralyses, contrac-
tures, muteness, deafness, blindness, 

fi xities and so on. In keeping with the 
trends of his time, Charcot sought by 
cerebral localization to fi nd the le-
sions underlying these variegated 
symptoms. He applied all manner of 
physical remedies: compression, fric-
tion, metallotherapy, massage and 
electrotherapy. However, somatic 
medicine could not decipher these 
disorders, let alone remove them. So, 
faced with some surprising cures, 
Charcot came to conclude that “Chez 
ces femmes la guérison était surve-
nue tout d’un coup, au milieu de cir-
constances bien propres à émouvoir 
l’imagination” [“In these women the 
cure had occurred all of a sudden un-
der circumstances very apt to affect 
the imagination”] [8]. 
Nonetheless, despite 
this concession, Char-
cot insisted on defi ning 
psychology in relation 
to nervous diseases as 
the rational physiology 
of the cerebral cortex 
– an opaque statement 
that bears out the 19th 
century’s predilection 
for subjugating the 
psychological to the 
physiological.

Nor was hysteria the only phe-
nomenon to pose a challenge to the 
prevailing norms of somatic medi-
cine. The problem of pain without a 
visible or diagnosable physical injury 
became a discomforting medical and 
legal issue with the increase in rail-
road travel and accidents. Numerous 
hypotheses were put forward in at-
tempts to account for phenomena 
that contravened the medical tenets 
of the day. A pamphlet on “The Infl u-
ence of Railway Travelling on Public 
Health,” published in the Lancet in 
1862, argued that passengers actually 
sustained a series of small, rapid con-
cussions from the machine’s vibra-

tions that could be transmitted from 
one part of the body to another. This 
theory was invoked to explain such 
aftereffects as insomnia or head-
aches. Since fi nancial compensation 
and lawsuits were often at stake, dis-
cussion of these cases was intense 
though inconclusive [9].

Freud

This is the atmosphere of doubt and 
skepticism in which Sigmund Freud 
(1856–1939) published his Studien 
über Hysterie (Studies on Hysteria) in 
1895. Freud had not only undergone 

a conventional medi-
cal training in Vienna, 
he had also been a pu-
pil of Charcot’s in 
Paris in preparation 
for his intended ca-
reer as a neurologist. 
He was clearly hesi-
tant about shifting 
into psychiatry, a fi eld 
still considered with 
suspicion as highly 
speculative terrain in 

contrast to the certainties thought to 
buttress somatic medicine. He in-
sisted on pointing out that he was 
fully conversant with electrotherapy 
and the other methods of treatment 
customary at the time. By opting to 
develop his own approach in what 
came to be known as “the talking 
cure,” he was taking a considerable 
professional risk. His unease at this 
juncture reveals how profoundly he 
had been shaped by the scientifi c im-
perative in the practice of medicine 
and how wary he was of departing 
from the prescribed rigorous set of 
procedures. But his clinical experi-
ences with his patients soon con-
vinced him that the standard physical 
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Engel developed a multifactorial 
model of illness, subsumed under the 
rubric of “biopsychosocial” [1]. In 
this model, illness is viewed as result-
ing from the interaction of mecha-
nisms at the cellular, tissue, organis-
mic, interpersonal and environmen-
tal levels. Accordingly, the study of 
every disease must take into account 
the individual, his or her body, and 
the surrounding environment as es-
sential components of a total system. 
The various social factors involved 
may range from socioeconomic sta-
tus (e.g. poverty, nutritional depriva-
tion, loss of social support) to toxic 
environmental exposure, to give a 
truly ecological perspective. Psycho-
social factors may operate to facili-
tate, sustain or modify the course of a 
disease, even though their relative 
weight may vary from illness to ill-
ness, from one individual to another 
and even between two different epi-
sodes of the same illness in the same 
individual. Susceptibility to disease 
may be infl uenced by activation of a 
variety of central nervous system 
pathways. The aim of such contem-
porary disciplines as psychoneuro-
endocrinology and psychoimmunol-
ogy, which have evolved out of bio-
psychosocial research, is to unravel 
the complex balance and interaction 
between emotions and disease.

 Lipowski provided an invaluable 
contribution by setting the scope, 
mission and methods of psychoso-
matic medicine [2]. He criticized the 
obsolete notion of psychogenesis, 
since it was incompatible with the 
doctrine of multicausality, which 
constitutes a core postulate of current 
psychosomatic medicine.

Kissen provided a better specifi -
cation of the term “psychosomatic”: 
“It would appear possible for an ill-
ness generally thought of as being 

‘psychosomatic’ to be ‘non-psychoso-
matic’ in certain individuals. Like-
wise an illness not generally thought 
as ‘psychosomatic’ may be psychoso-
matic in some individuals” [3]. He 
thus clarifi ed that the relative weight 
of psychosocial factors may vary 
among individuals with the same ill-
ness and underscored the basic con-
ceptual fl aw of considering diseases 
as homogeneous entities. Instead of 
asking “Which psychological factors 
give rise to which illnesses?” Kissen 
suggested we should ask “Who are 
the patients within a given illness 
population for whom psychosocial 
variables are of primary signifi -
cance?”

Psychosomatic research has gen-
erated an impressive body of knowl-
edge, with contributions published in 
all the major medical journals as well 
as those specifi cally dedicated to the 
fi eld such as Psychosomatic Medicine, 
Psychosomatics, Psychotherapy and 
Psychosomatics and the Journal of 
Psychosomatic Research. As a result, 
psychosomatic medicine may now be 
defi ned as a comprehensive, interdis-
ciplinary framework for: (1) the as-
sessment of psychosocial factors af-
fecting individual vulnerability, 
course and outcome of any type of 
disease; (2) the holistic consideration 
of patient care in clinical practice and 
(3) the specialist interventions to in-
tegrate psychological therapies in the 
prevention and treatment of medical 
disease and subsequent rehabilita-
tion [4].

Psychosomatic medicine has re-
cently become a subspecialty recog-
nized by the American Board of 
Medical Specialties. It is, by defi ni-
tion, multidisciplinary, is not con-
fi ned to psychiatry and should con-
cern all physicians.

The assessment of psychosocial 
factors aff ecting individual 
vulnerability

A number of factors modulate indi-
vidual vulnerability to disease, 
among which early life events have 
been the subject of many studies. Us-
ing animal models, events such as 
premature separation from the moth-
er have consistently resulted in the 
development of physiological vulner-
ability, such as increased hypotha-
lamic-pituitary-adrenal (HPA) axis 
activation and prolactin secretion. In 
humans, such changes may render 
individuals more vulnerable to the 
effects of stress later in life. 

That meaningful events and situ-
ations in a person’s life may be fol-
lowed by ill health has been a com-
mon clinical observation. The intro-
duction of structured methods of 
data collection and control groups 
has substantiated the link between 
life events and a number of medical 
disorders, encompassing endocrine, 
cardiovascular, respiratory, gastroin-
testinal, autoimmune, skin and neo-
plastic disease. Within a multifacto-
rial frame of reference, stressful life 
events may affect the regulatory 
mechanisms of neuroendocrine-
immune functions in a number of 
ways.

It is not only dramatic life chang-
es, like bereavement or job loss, that 
are a source of psychological stress. 
Subtle and long-term life situations 
should not be too readily dismissed 
as minor and negligible, since chron-
ic, daily life stresses may be appraised 
by an individual as taxing or exceed-
ing his or her coping skills. McEwen 
and Stellar [5] formulated a relation-
ship between stress and the processes 
leading to disease based on the con-
cept of allostasis, the ability of an or-

treatments of his day – rest, massage, 
electrotherapy, hydrotherapy – were 
ineffective for “nervous” disorders.

Studies on Hysteria affords a fas-
cinating glimpse of the genesis of 
“the talking cure.” For his fi rst patient, 
Emmy von N., a wealthy German 
widow with two daughters, Freud be-
gan by applying all the accepted 
treatments. While massaging her 
daily, he noticed how she started to 
talk as if casually, producing each 
time the memories and associations 
that had occurred to her since their 
previous meeting. As soon as Freud 
realized that her talk was by no means 
as unintentional as it seemed, he hit 
upon the cornerstone of psychoanal-
ysis, the principle of free association.

With the other patients chroni-
cled in the Studies, Freud turned his 
back on the normative physical ther-
apies. Instead he began to experiment 
with ways to address the mind; for a 
while he tried hypnosis, a method 
used by Charcot and his followers, 
but he found it unsatisfactory. With 
one patient, Elisabeth von R., he 
placed his hands on her head in order 
to stimulate memories. However, this 
too he soon abandoned, eschewing 
all bodily contact so as to concentrate 
on intensive listening to his patients’ 
free associations as they lay in a re-
laxed position on a couch. He himself 
remained seated behind them, out of 
sight, interjecting only occasional 
comments. In this situation the phys-
ical, including the doctor’s gaze, is 
eliminated as far as possible, thereby 
directing the fullest attention onto 
the mind.

If free association represents the 
means Freud more or less stumbled 
on as the tool to open up the hidden 
recesses of the mind, his most mo-
mentous contribution by far to the 
history of the mind-body relation-
ship was his understanding of the 
existence of the unconscious and its 
role in human behavior. The concept 
of the unconscious, so conspicuously 
absent from Tuke, was an immense 
advance on the vague idea of the 
“imagination.” In his analysands’ ap-
parently spontaneous talk, Freud 
came to recognize the manifestations 
of unconscious levels of the mind 
that surfaced in such formerly unex-
plained phenomena as forgetting, 
slips of the tongue and expressions of 
psychic distress translated into bodi-
ly symptoms (conversion). Freud 
drew by preference on images from 
the realm of archaeology, conceiving 
the mind as structured into three in-
tercommunicating layers, the id, the 
ego, and the superego, all of which 
play a part in determining our ac-
tions. The mind is therefore perceived 
as organized like a site to be exca-
vated.

Freud renewed the mind-body 
relationship by delineating the pro-
cesses whereby emotions can unwit-
tingly affect the body. His revolution-
ary insights laid the foundations for 
what George Engel denoted as the 
“biopsychosocial model,” in a series 
of articles published from the late 
1970s onward [10]. This concept has 
gained wide acceptance in everyday 
life as we acknowledge that a head-
ache may be triggered by annoyance, 
that anxiety may result in insomnia, 

or that a student facing a big exam 
may wake up with stomach pains. In 
a certain sense, then, the pendulum 
has swung back, and though our 
methodologies and instruments are 
broader in scope and infi nitely more 
complex than those available to the 
earliest physicians, a wound in west-
ern perception of the human being, 
and particularly the sick individual, 
has healed. In theory, at least, the hy-
phen has been restored to the mind-
body relationship, the psychological 
reintegrated with the physical. In 
medical practice, application of the 
biopsychosocial model is likely to be 
neither transparent nor simple, but 
the dialogue between mind and body 
is one to which even the most techno-
logically advanced medicine must 
pay heed.

Acknowledgements

I would like to record my gratitude to C.F. 
Irons, III, MD, for so kindly reading and 
providing feedback on this piece; and 
thanks also to Dr. Anabel Aliaga-Buchenau 
for help with e-mail and other practical 
matters.

A b o u t  t h e  a u t h o r

Lilian R. Furst is Marcel Bataillon Professor of Com-
parative Literature Emerita at the University of North 
Carolina at Chapel Hill. Born in Vienna and educated in 
England, France and Switzerland, she was awarded her 
PhD by Cambridge University. She has lived in the 
United States since 1971 and taught at various institu-
tions, including Harvard, Stanford, Dartmouth and the 
College of William and Mary, before she joined the 
UNC-Chapel Hill faculty in 1986. Professor Furst has 
published widely on romanticism, realism and natural-
ism. Her current research interests are in the fi eld of 
literature and medicine, and post-Holocaust writing. 
This article draws on a chapter in her book Idioms 
of Distress: Psychosomatic Disorders in Medical and 
Imaginative Literature (State University of New York 
Press, 2003).

References

1  Rosenberg CE: Body and mind in nine-
teenth-century medicine. In: Epidem-
ics and Other Studies in the History of 
Medicine. New York, Cambridge Uni-
versity Press, 1992, p. 77.

2  Rather LJ: Mind and Body in Eigh-
teenth-Century Medicine: A Study 
Based on Jerome Gaub’s “De regimine 
mentis”. Berkeley, University of Cali-
fornia Press, 1965.

3  Schiller F: A case of brain fever. Clio 
Medica 1974;9:181–192.

4  Peterson AC: Brain fever in nineteenth-
century literature: fact and fi ction. Vic-
torian Studies 1976;19:445–464.

5  Cleaves M: Autobiography of a Neuras-
thene. Boston, Graham Press, 1910.

6  Furst LR: “You have sprained your 
brain”: Margaret Cleaves’s autobiogra-
phy of a neurasthene. Nineteenth-Cen-
tury Prose 1998;25:140–153.

7  Furst LR: Daniel Hack Tuke walking a 
tightrope. Nineteenth-Century Prose 
2000;27:60–74.

8  Charcot JM: L’hystére (Trillat E, ed). 
Toulouse, 1971, p. 70.

9  Schivelbusch W: Geschichte der Eisen-
bahn. Munich, Hanser, 1978 [translated 
by Anselm Hollo: The Railway Journey: 
Trains and Travel in the Nineteenth 
Century. New York, Urizen, 1979].

10 Engel G: The need for a new medical 
model: a challenge for biomedicine. 
Science 1977;196:129–136.

The Emerging Role of 
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Today’s Medical Care
G i o v a n n i  A .  F a v a
University of Bologna and State University of New York at Buffalo

Modern psychosomatic medicine developed in the fi rst half of the past century, even 
though the concept was introduced by Johann Christian Heinroth in 1818. It resulted 

from the confl uence of two concepts with, as Lilian Furst has shown in the preceding ar-
ticle, an ancient tradition in Western thinking and medicine: the psychogenesis of disease 
and holism. Th e idea of psychogenesis characterized the fi rst phase of the development of 
psychosomatic medicine (1930–1960), and resulted in the concept of “psychosomatic dis-
ease,” i.e. a physical illness, such as peptic ulcer, believed to be caused by psychological 
factors. Despite early criticism, the psychogenic postulate exerted considerable infl uence 
in view of its explanatory power, particularly in a fi eld then dominated by psychoanalytic 
investigators. George Engel, Zbigniew Lipowski and David Kissen deserve credit for laying 
out, in the 1960s, the ground for the current psychosomatic view of disease.



ganism to achieve stability through 
change. Through allostasis, the auto-
nomic nervous system, the HPA axis 
and the cardiovascular, metabolic 
and immune systems protect the 
body by responding to internal and 
external stress. An allostatic load is 
derived from chronic exposure to 
fl uctuating or heightened neural or 
neuroendocrine responses resulting 
from repeated or chronic environ-
mental challenges that an individual 
reacts to as being particularly stress-
ful. Their model emphasizes the hid-
den cost of chronic stress on the body 
over long periods of time, the con-
comitant changes then acting as pre-
disposing factors for disease. Biologi-
cal measures of allostatic load, such 
as glycosylated proteins, coagulation/
fi brinolysis markers and hormonal 
markers, have all been linked to poor-
er cognitive and physical functioning, 
as well as mortality.

Although experienced individu-
ally, stress is infl ected by its social 
context, and prospective population 
studies have found associations be-
tween measures of social support and 
mortality, psychiatric and physical 
morbidity and adjustment to and re-
covery from chronic disease. Inter-
ventions designed to alter the social 
environment and interpersonal rela-
tionships have been successful in fa-
cilitating psychosocial adjustment to 
medical disorders.

Social context is also relevant to 
the concept of well-being. Positive 
health is often regarded as the ab-
sence of illness, despite the fact that, 
half a century ago, the World Health 
Organization defi ned health as a 
“state of complete physical, mental 
and social well-being and not merely 

the absence of disease or infi rmity” 
[6]. Ryff and Synger [7] remark that, 
historically, health is equated with 
the absence of illness rather than the 
presence of wellness. Research on 
psychological well-being has indi-
cated that it depends on the interac-
tion of several intercorrelated dimen-
sions and plays a buffering role in 
coping with stress, with a favorable 
impact on the course of a disease.

Some diseases are clearly par-
tially self-induced and there is a 
growing awareness that certain per-
sonality habits, such as smoking cig-
arettes, drinking alcohol and eating a 
diet rich in cholesterol and saturated 
fats, are highly likely to have an im-
pact on health. Beliefs about risks as-
sociated with certain health-damag-
ing behaviors are not necessarily as-
sociated with the absence of those 
risk behaviors. In a survey of health 
behaviors in young adults in eight 
European countries, those who drank 
and smoked were just as well aware of 
the negative consequences of these 
health-damaging behaviors as those 
who did not engage in these habits. 
On the other hand, beliefs about the 
positive effects of health-protective 
behaviors, such as eating a low-fat 
diet, exercise and participating in 
health screening exams (e.g. testing 
for breast or prostate cancer) were 
strongly associated with their prac-
tice.

Primary care physicians and 
medical practitioners rarely assess 
these psychosocial factors that have a 
strong potential to infl uence indi-
vidual vulnerability to illness. How-
ever, and especially when symptoms 
lack an adequate physical explana-
tion, even after a reasonable work-up, 

the physician must evaluate the spe-
cifi c contribution of life stress.

First it is important to seek a tem-
poral relationship between life events 
and symptom onset or relapse. The 
loss of a body part or bodily function 
can induce grief reactions. Gradual 
changes which occur with chronic 
progressive disease may give the in-
dividual time to perceive and tolerate 
the changes, whereas sudden modifi -
cations are potentially more disrup-
tive and grief-inducing.

Does the patient perceive the en-
vironment as exceeding his or her 
resources (allostatic load)? Often pa-
tients deny a relationship between 
their allostatic load and symptom-
atology, because they are unaware of 
the latency between stress accumula-
tion and symptom onset (“I had 
bowel symptoms yesterday, which 
was an easy day at work, and not the 
previous days, which were awful”). 
Symptomatic worsening during week-
ends and vacation time is a common 
manifestation of this latency.

Another area that may need ex-
ploring is the presence of physical 
and/or sexual abuse at some point in 
the patient’s life, while there is also a 
need to assess whether interpersonal 
relationships are providing a buffer-
ing role for stress, and to identify the 
individual’s psychological assets.

All this information may be cru-
cial for managing patients with unex-
plained somatic symptoms, in diffi -
cult patient-doctor relationships or 
when laboratory fi ndings are border-
line (e.g. slightly elevated prolactin 
levels). It requires a sensitive inter-
viewing technique on the part of the 
physician, in some cases combined 
with self-rating inventories and/or 
techniques of self-observation (self-
monitoring of daily activities and 
recording of the observed fi ndings in 
a diary) by the patient.

The assessment of psychosocial 
correlates of medical disease

Psychosocial and biological factors 
interact in a number of ways in the 
course of medical disease. Their 
varying infl uence determines the 
unique quality of the experience and 
attitude of every patient in any given 
episode of illness.

The potential relationship be-
tween medical disorders and psychi-
atric symptoms ranges from a purely 
coincidental occurrence to a direct 
causal role of organic factors – wheth-
er medical illness or drug treatment 
– in the development of psychiatric 
disturbances.

Major depression, for example, 
has emerged as an extremely impor-
tant source of comorbidity in medical 
disorders, and may be associated with 
higher mortality, particularly in the 
elderly. The presence of depressive 
symptoms in association with chron-
ic medical illness has been found to 
affect quality of life and social func-
tioning, leading to increased health 
care utilization, and depression can 
have an impact on compliance. Many 
cases of “suicide by default” (i.e. due 
to the deliberate omission of thera-
peutic, dietary and other measures 
necessary to sustain life or prevent 
the progress of pathology) may mask 
a major depressive disorder. Exam-
ples include diabetic patients who 
stop taking insulin, those who re-
sume strenuous work after myocar-
dial infarction and those who with-
draw from chronic hemodialysis.

Research has also suggested that 
depression may increase susceptibil-

ity to medical illness. The evidence is 
particularly impressive in cardiovas-
cular disease, with clinical depression 
appearing to be an independent risk 
factor for coronary artery disease as 
well as affecting the mortality rate 
after myocardial infarction. Depres-
sion has also been suggested to be a 
marker of cardiac disease severity.

 Functional, i.e. nonorganic, med-
ical symptoms are extremely com-
mon in medical practice. Their asso-
ciation with depression has been 
consistent, regardless of the design of 
the study. Depressed patients tend to 
have more somatic symptoms than 
nondepressed individuals, and soma-
tizers tend to be more depressed than 
patients with physical disease.

The current emphasis in psychia-
try is on the assessment of symptoms 
resulting in syndromes identifi ed by 
diagnostic criteria (DSM). However, 
there is an emerging awareness in 
psychiatry that psychological symp-
toms which do not reach the thresh-
old of a psychiatric disorder can also 
affect quality of life and have patho-
physiological and therapeutic impli-
cations. This is particularly true in 
the setting of medical disease, where 
most psychological symptoms can-
not be assigned a suitable rubric ac-
cording to psychiatric diagnostic 
criteria [4]. The case of hostility is 
exemplary here. A considerable body 
of evidence suggests a pathogenetic 
role for anger, hostility and irritable 
mood in physical illness. Hostility, in 
particular, has been identifi ed as a 
risk factor for cardiovascular disease, 
particularly when associated with 
type A behavior (characterized by 
e.g. excessive work involvement, irri-
tability and high competitiveness). In 
a similar manner, another psycho-
logical state – characterized by the 
giving-up complex, helplessness and 
hopelessness, and demoralization – 
has been found to facilitate the onset 
of disease to which the individual 
was predisposed. 

Not surprisingly, diagnostic crite-
ria based on psychological dimen-
sions and subclinical clusters were 
found to be more suitable than DSM-
IV criteria in identifying distress and 
impaired quality of life in medical 
populations [4].

Lipowski notes that once the 
symptoms of a somatic disease are 
perceived by a person or he or she has 
been told by a doctor that they are ill 
even if symptoms are absent, then 
this disease-related information gives 
rise to psychological responses which 
infl uence the patient’s experience and 
behavior as well as the course, thera-
peutic response and outcome of a 
given illness episode [2]. The study of 
illness behavior, defi ned as the ways 
in which individuals experience, per-
ceive, evaluate and respond to their 
own health status, has yielded impor-
tant information. It also gave rise to 
Pilowsky’s concept of abnormal ill-
ness behavior, characterized as the 
persistence of a maladaptive mode of 
perceiving, experiencing, evaluating 
and responding to one’s health status, 
despite the fact that a doctor has pro-
vided a lucid and accurate appraisal 
of the situation and management to 
be followed, with opportunities for 
discussion, negotiation and clarifi ca-

Table 1. Nonspecific therapeutic ingredients that are shared by most forms of psychotherapy [10]

 Ingredient Characteristics

1.  Attention The therapist‘s full availability for specific periods.

2.  Disclosure The patient‘s opportunity to ventilate thoughts
  and feelings.

3. High arousal An emotionally charged, confiding relationship
  with a helping person.

4.  Interpretation A plausible explanation of the symptoms.

5.  Rituals A ritual or procedure that requires the active
  participation of both patient and therapist and
  that is believed by both to be the means of 
  restoring the patient‘s health.
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The progression of severe medi-
cal disorders is often linked to spe-
cifi c lifestyle behaviors. In the 1990s, 
the benefi ts of modifying lifestyle 
were demonstrated in coronary heart 
disease, and more recently, several 
major controlled clinical trials have 
shown that type 2 diabetes can be 
delayed or prevented by lifestyle 
modifi cation, such as diet and exer-
cise, in people at high risk. A number 
of psychological treatments, includ-
ing cognitive-behavioral therapy, have 
also been shown to be effective in 
health-damaging behaviors, such as 
smoking. There is, in addition, a com-
plex relationship between psycho-
logical well-being and physical exer-
cise, which needs to be considered for 
both promoting physical activity and 
in preventing its excess.

Psychiatric disorders, and par-
ticularly major depression, frequently 
go unrecognized and untreated in 
medical settings, with widespread 
harmful consequences for the in-
dividual and society. Treatment of 
psychiatric comorbidity, such as de-
pression, with either pharmacologi-
cal or psychotherapeutic interven-
tions, markedly improves depressive 
symptoms, health-related function-
ing and the patient’s quality of life.

In controlled investigations for a 
number of medical disorders, the 
use of psychotherapeutic strategies, 
such as cognitive-behavioral therapy, 
stress management procedures and 
brief dynamic therapy, has yielded a 
substantial improvement in quality 
of life, coping or the course of the dis-
ease. Examples of these strategies 
are interventions that increase social 
support and enhance coping in pa-
tients with breast cancer and malig-
nant melanoma, or writing about 
stressful experiences in asthma and 
rheumatoid arthritis. The results are 
not always favorable, however, and 
may depend on the type of psychoso-
cial intervention and the specifi c 
populations. Nevertheless, research 
on psychotherapy has disclosed some 
common therapeutic ingredients that 
most psychotherapeutic techniques 
share, and these are outlined in table 
1. Routine medical practice would 
also benefi t from the presence of 
some – indeed perhaps all – of these 
features.

For many years, abnormal illness 
behavior has been viewed mainly as 
an expression of personality predis-
position and considered to be refrac-
tory to treatment by psychotherapeu-
tic methods. There is now evidence to 
challenge such a pessimistic stance. 
Several controlled psychotherapy 
studies, for example, have indicated 
that hypochondriasis is a treatable 
condition. By providing accurate in-
formation and the use of simple cog-
nitive strategies, such as the clarifi ca-
tion of previous faulty communica-
tions with physicians and common 
psychophysiological reactions (pa-
tients may in fact be unable to attri-
bute somatic symptoms to anxiety), 
it is possible to deal with the hypo-
chondriasis. Similarly, the application 
of simple suggestions has yielded sig-
nifi cant improvements in controlled 
studies concerned with functional 
medical disorders. The correlation 
between abnormal illness behavior 

and health habits may have implica-
tions in preventive efforts. Indeed, 
individuals with hypochondriacal 
fears and beliefs were found to take 
worse care of themselves than control 
subjects in several studies. They may 
be so distressed by their belief that 
they have an undiagnosed or neglect-
ed disease that choices that may yield 
benefi ts in the distant future appear 
to be irrelevant to them.

Psychosomatic treatment con-
sists of the integration of psychologi-
cal interventions (brief individual 
psychotherapy, behavioral tech-
niques, group psychotherapy) and 
psychopharmacology with conven-
tional medical treatments. It appears 
to be particularly warranted when 
there is refractoriness to lifestyle 
modifi cations guided by primary 
care or other nonpsychiatric physi-
cians; in the presence of psychologi-
cal disturbances (e.g. demoralization 
and irritable mood) or psychiatric ill-
ness (such as major depression or 
panic disorder); in the presence of 
abnormal illness behavior interfering 
with treatment or leading to repeated 
health care utilization, such as illness 
denial or hypochondriasis, and in pa-
tients with an impaired quality of life 
and functioning that is not justifi ed 
by the medical condition.

A new medicine

Psychosomatic medicine needs to be 
incorporated into clinical practice. 
How an individual functions in daily 
life, his or her productivity, perfor-
mance of social roles, intellectual ca-
pacity, emotional stability and well-
being have all emerged as crucial 
components of clinical investigation 
and patient care.  These issues have 
become particularly important in 
chronic diseases which cannot be 
cured and also extend to such pa-
tients’ caregivers – whose emotional 
burden has become increasingly 
manifest – and health providers. Pa-
tients have certainly become more 
aware of these problems, and their 
diffi culties in coping with medical ill-
ness and its psychological conse-
quences have led to the establishment 
of many patients’ associations. On the 
other hand, there is also increasing 
emphasis on health promotion rather 
than simple disease prevention. The 
commercial success of books on 
complementary medicine and posi-
tive practices as well as the upsurge 
of interest in mind-body medicine 
exemplify the receptivity of the gen-
eral public to messages of health 
prevention and alternative medical 
models. Psychosomatic interventions 
can respond to these emerging needs 
and may play an important role in 
supporting the healing process.

 A signifi cant proportion of mor-
bidity and premature mortality in the 
US can be attributed to “largely pre-
ventable behaviors and exposures,” 
such as tobacco smoking, obesity and 
physical inactivity [11]. Yet almost all 
(95%) of health care spending is di-
rected at biomedically oriented care, 
even while, simultaneously, the pro-
liferating connections between phy-
sicians and the pharmaceutical in-
dustry have brought  the credibility of 

clinical medicine to an unprecedent-
ed crisis [12]. The exponential spend-
ing on preventive pharmaceuticals, 
justifi ed by the potential long-term 
benefi ts to a very small segment of 
the population, is highly questionable 
[13], while the traditional boundar-
ies among medical specialties, based 
mostly on organ systems (e.g. cardi-
ology, gastroenterology) appear to be 
increasingly inadequate to deal with 
symptoms and problems which cut 
across organ system subdivisions 
and require a holistic approach [12].

As Noam Chomsky reminds us, 
“if we do not like what we see when 
we look in the mirror honestly, we 
have every opportunity to do some-
thing about it” [14]. If we do not like 
what we see in medicine today, we 
should remember that a different 
medicine is possible. It is called psy-
chosomatic medicine.
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tion, based on adequate assessment 
of all relevant biological, psychologi-
cal, social and cultural factors [8]. 
The two main forms of abnormal ill-
ness behavior (illness affi rming and 
illness denying) have several com-
mon expressions in clinical practice. 
They range from hypochondriasis 
and disease phobia to illness denial 
and lack of compliance.

Quality of life, particularly in 
chronic diseases, has become the fo-
cus of an increasing number of pub-
lications. While there is neither a pre-
cise nor agreed defi nition of quality 
of life, research in this area seeks es-
sentially two kinds of information: 
the functional status of the individu-
al and the patient’s appraisal of 
health. The concept stems from the 
fact that measures of disease status 
alone are insuffi cient to describe the 
burden of illness and that the subjec-
tive perception of health status (e.g. 
lack of well-being, demoralization, 
diffi culties fulfi lling personal and 
family responsibilities, and so on) is 
as valid as that of the clinician in 
evaluating outcomes [4].

All the above considerations 
demonstrate that psychiatric illness, 
psychological disturbances and ab-
normal illness behavior can have a 
profound effect on quality of life and 
how the disease process is experi-
enced. This calls for a comprehensive 
assessment of psychosocial aspects 
of medical disease, which cannot be 
equated to a standard psychiatric 
evaluation and may be particularly 
suitable for the following clinical situ-
ations.

(1) Somatization. The tendency 
to experience and communicate psy-
chological distress in the form of 
physical symptoms and to seek med-
ical help for them is a widespread 
clinical phenomenon that may in-
volve up to 30–40% of medical pa-
tients. It may well be the most costly 
comorbidity. Fourteen common 

physical symptoms are responsible 
for almost half of all primary care 
visits, but only 10–15% are found to 
be caused by an organic illness over a 
1-year period. Moreover, a signifi cant 
proportion of problems presenting to 
a primary care physician cannot be 
assigned a suitable diagnostic rubric 
[4].

(2) Partial response to treat-
ment. Quality of life may often be 
compromised even when the patient 
is apparently doing well. Research on 
quality of life has indeed emphasized 
the discrepancies in health percep-
tions between patients, their compan-
ions and their treating physicians. In 
clinical medicine there is in fact the 
tendency to rely exclusively on “hard 
data,” preferably expressed in the di-
mensional numbers of laboratory 
measurements, excluding “soft infor-
mation,” such as impairments and 
well-being. This soft information can 
now, however, be reliably assessed by 
clinical rating scales and indices [9].

(3) Suspected psychiatric com-
plications of medical illness. Timely 
recognition of psychiatric disorders 
which need specifi c treatments may 
have favorable implications for qual-
ity of life and disease course.

(4) Abnormal illness behavior. 
Several manifestations of abnormal 
illness behavior (from hypochondri-
asis to lack of compliance) may hin-
der the prevention and treatment of 
medical disorders.

Application of psychological 
therapies to medical disease

Psychological interventions in the 
medically ill encompass the use of 
psychotherapeutic strategies and psy-
chopharmacological interventions. 
They may be performed by a whole 
range of health professionals, includ-
ing psychiatrists, psychologists, nurs-
es and primary care physicians.



In another study performed in the 
1980s, patients were given different 
verbal information in general prac-
tice consultations. In positive consul-
tations, if no prescription was to be 
given, they were told that they re-
quired none, and if a prescription 
was to be given, that the therapy 
would certainly make them better. 
Conversely, in negative consultations, 
no fi rm assurance was given. In fact, 
if no prescription was to be given, the 
following statement was made: “I 
cannot be certain what your problem 
is, therefore I will give you no treat-
ment.” Conversely, if a prescription 
was to be given, the patients were 
told: “I am not sure that the treatment 
I am going to give you will have an 
effect.” The treatment was a placebo 
(an inert substance with no phar-
macological action) in both the posi-
tive and negative consultations. Two 
weeks after consultation, recovery 
was signifi cantly greater in the posi-
tive than in the negative group, but 
there was no difference between the 
treated and untreated groups, thus 
indicating that the words the doctor 
used were critical for recovery [2].

In a similar study, postoperative 
patients were treated with a painkill-
er on request, for 3 consecutive days, 
and with a basal infusion of an inert 
solution with no pharmacological ac-
tion (placebo) [3]. However, the sym-
bolic meaning of this basal infusion 
varied in three different patient 
groups. The fi rst group was told noth-
ing, the second was told that the infu-
sion could be either a potent analge-
sic or a placebo, and the third group 
was told that the infusion was a po-
tent painkiller. Thus the second group 
received uncertain verbal informa-
tion (“It can be either a placebo or a 
painkiller. Thus we are not certain 
that the pain will subside.”), whereas 
the third group received clearcut in-
formation (“It is a painkiller. Thus 
pain will subside soon.”). It was found 
that the intake of the painkiller de-
creased in the second group com-
pared with the fi rst, and even more in 
the third group. In fact, the reduction 

in painkiller requests in the second 
group was as large as 20.8% com-
pared with the fi rst group, and the 
reduction in the third group was 
even larger – 33.8%. It is important to 
point out that the time course of pain 
was the same in the three groups over 
the 3-day period of treatment. Thus 
the same analgesic effect was ob-
tained with different doses of the 
painkiller.

What all these studies show is 
that the therapist’s words can be of 
crucial importance in the therapeutic 
outcome. They can increase the effi -
cacy of a treatment, can reduce the 
intake of some drugs, and can im-
prove the patient’s quality of life. 
Therefore, the therapist’s words, and 
more generally the psychosocial con-
text around the therapy, may affect 
both the patient’s mind and body.

Placebo and nocebo eff ects

Placebo and nocebo effects represent 
a very good model to understand 
how the therapist’s words act on the 
patient’s brain. A placebo [Lat.: “I 
shall please”] is a simulation of a 
medical intervention, be it pharma-
cological or not, and it has no specifi c 
action on the disease to be treated. 
The placebo effect is the outcome that 
follows the administration of a pla-
cebo. For example, we can simulate 
an analgesic therapy by giving the 
patient a sugar pill or a glass of fresh 
water along with the verbal sugges-
tions that it is a powerful painkiller. 
The essential point here is that the 
patient trusts the doctor, believes in 
the treatment and thus expects a 
clinical benefi t. The placebo effect is, 
therefore, the effect of the psychoso-
cial context around the therapy, par-
ticularly its verbal component, on the 
patient’s brain (fi g. 1). In other words, 
the psychosocial context may induce 
expectations of clinical improvement 
which, in turn, may affect the course 
of a symptom or a disease.

The effect of a nocebo [Lat.: “I 
shall harm”] is the reverse of the pla-

cebo effect. Expectations of clinical 
worsening may induce a real worsen-
ing, such as an increase in pain. 
Therefore, it is important to under-
stand that neither sugar pills nor 
glasses of water will ever acquire the 
capacity to heal. What matters are the 
words that are administered along 
with the sugar or water.

Until about a decade ago, most 
placebo research employed the meth-
ods and techniques of both experi-
mental and social psychology. For 
example, most research was devoted 
to an understanding of expectation 
and conditioning mechanisms. In the 
fi rst case, it has been shown that 
complex cognitive factors such as ex-
pectation and anticipation of clinical 
benefi t, beliefs, trust and hope, are 
important and essential in some con-
ditions. In the second case, a mecha-
nism of classical conditioning has 
been found to play a crucial role in 
other situations: contextual cues, like 
the color and shape of pills, may act 
as a conditioned stimulus that, after 
repeated associations with an uncon-
ditioned stimulus, e.g. the painkiller 
contained in the pills, is alone capable 
of inducing analgesia (fi g. 2).

With the advent of modern tech-
niques and methods for investigating 
the human brain, like neuropharma-
cology, brain imaging and single-
neuron recording in awake patients, 
neurobiologists became interested in 
understanding what happens in the 
brain of subjects who receive a pla-
cebo, in other words, who expect a 
therapeutic benefi t. This neurobio-
logical approach is paying dividends, 
as we are now beginning to under-
stand better the intricate cascade of 
biological events that take place in 
the brain during a placebo response. 
It therefore goes without saying that 
the placebo/nocebo phenomenon 

represents an interesting and promis-
ing model to clarify some aspects of 
the mind-body interaction, whereby 
a complex mental activity, like the 
expectation of a future outcome, acti-
vates specifi c neuronal systems.

Placebos and nocebos move 
many molecules in the brain

When we give either a placebo or a 
nocebo, basically we administer ver-
bal suggestions of either improve-
ment or worsening. Words are very 
important, and indeed most placebo 
and nocebo research investigates ver-
bally induced placebo and nocebo 
responses. However, words are not 
the only means to induce expecta-
tions: the healing environment, the 
attitudes of the medical personnel, 
beliefs and trust in medical proce-
dures, can all induce expectations of 
a therapeutic outcome.

The key questions are: What hap-
pens in patients’ brains when they 
expect a clinical improvement or 
worsening? Are specifi c brain net-
works activated? What is the clinical 
relevance of understanding these 
mechanisms?

As far as the mechanisms are 
concerned, today we know that the 
administration of placebos and noce-
bos activates many molecules in the 
patient’s brain. Most of our knowl-
edge about these mechanisms comes 
from studies on pain and analgesia, 
and a summary of the complex cas-
cade of biochemical events following 
placebo administration and inducing 
placebo analgesia is provided in fi g-
ure 3. First of all, there is today gen-
eral agreement that the endogenous 
opioid systems play an important role 
in some circumstances, and several 
lines of evidence indicate that place-
bo analgesia is mediated by a pain-
modulating network which uses en-
dogenous opioids as neuromodula-
tors. This experimental evidence 
comes from a combination of both 
pharmacological and brain-imaging 
studies.

Supporting the involvement of 
endogenous opioids are a number of 
pharmacological studies which show 
that placebo analgesia is antagonized 
by the opioid antagonist naloxone. In 
other words, it is possible to prevent 
the placebo analgesic response by 
blocking the brain opioid receptors 
[4]. Using positron emission tomog-
raphy (PET), a technique that as-
sesses metabolic activity and physi-
ological functions in the brain, it was 
found that the very same regions in 
the brain are affected by both a pla-
cebo and an opioid drug, thus indi-
cating a related mechanism in pla-
cebo-induced and opioid-induced 
analgesia [5]. In particular, the ad-
ministration of a placebo induces the 
activation of the rostral anterior cin-
gulate cortex, the orbitofrontal cortex 
and the brainstem. Moreover, there is 
signifi cant covariation in activity be-
tween the rostral anterior cingulate 
cortex and the lower pons/medulla at 
the level of the rostral ventromedial 
medulla, and subsignifi cant covaria-
tion between the rostral anterior cin-
gulate cortex and the periacqueductal 
gray, suggesting that the descending 
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Fig. 1.  When a medical treatment, for example the injection of a drug, is administered, there 
is a complex context around the patient and the therapy which tells the patient that a therapy 
is being carried out: the sight of the environment, the smell of drugs, the doctor’s words, the 
touch by needles, and such like. This context may play a crucial role in the therapeutic outcome 
by inducing expectations of clinical benefit.

Fig. 2.  The psychosocial context may act on the patient’s brain through an unconscious con-
ditioning mechanism whereby, after repeated associations between the context itself (condi-
tioned stimulus) and the drug action (unconditioned stimulus), the context alone may produce 
an effect. The psychosocial context may also act through complex cognitive factors, such as 
anticipation and expectation of an outcome, beliefs, trust and hope.
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Clinicians have long known that the context surrounding a therapy is important in any 
medical treatment and that the words and attitudes of doctors and nurses can have a 

great impact on the patient. Th e importance of the verbal interaction between profes-
sional personnel and those in their care is illustrated by the emotional impact an anesthe-
tist can have on his or her patient: postoperative pain and narcotic intake were reduced in 
patients who had been informed about the possible course of their pain following surgery 
and encouraged to overcome it, compared to a group of patients who had not received a 
presurgery visit and reassuring words from the anesthetist [1].
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that any treatment is being given and 
thus do not expect any response 
or result. It is possible to perform a 
hidden infusion of a drug using a 
computer-controlled infusion pump 
which is preprogrammed to deliver 
the drug at a desired time. The crucial 

point here is that the patient does not 
know that any drug is being injected. 
The computer-controlled infusion 
pump can deliver a painkiller auto-
matically, without any doctor or nurse 
in the room, and with the patient 
completely unaware that a treatment 

“cingulate cortex/periacqueductal 
gray/ventromedial medulla” pain-
modulating circuit is involved in pla-
cebo analgesia (fi g. 4). In another 
study using functional magnetic 
resonance imaging, a technique simi-
lar to PET, brain activation patterns 
in the prefrontal lobes changed in an-
ticipation of analgesia following pla-
cebo administration, and regions in-
volved in pain transmission de-
creased their activity during the 
placebo response (fi g. 4). Only recent-
ly, activation of the endogenous opi-
oid systems by placebo administra-
tion was documented directly using 
PET and in vivo receptor binding in 
humans [6].

The placebo-activated endoge-
nous opioids act not only on pain 
transmission but on the respiratory 

centers as well, inducing a placebo 
respiratory depressant effect, which 
mimics the typical side effect of opi-
oid drugs. Likewise, placebo-activat-
ed endogenous opioids affect the 
cardiovascular system, slowing down 
the activity of the heart during pla-
cebo analgesia. The placebo-activated 
endogenous opioids have also been 
shown to interact with endogenous 
substances that are involved in pain 
transmission. In fact, on the basis of 
the anti-opioid action of cholecysto-
kinin (CCK), CCK-antagonist drugs 
have been demonstrated to enhance 
placebo analgesia, suggesting that the 
placebo-activated opioid systems are 
counteracted by CCK during a place-
bo response [4].

Some types of placebo analgesia 
appear to be mediated by neuromod-

ulators other than opioids. For ex-
ample, if a placebo is given after re-
peated administrations of a nonopi-
oid painkiller, the placebo analgesic 
response is not mediated by endoge-
nous opioids. In addition, placebo-
induced activation of growth hor-
mone and inhibition of cortisol have 
been described after administration 
of the analgesic drug sumatriptan, an 
agonist of serotonin receptors, sug-
gesting that placebos may also act 
on serotonin-dependent mechanisms 
[4].

The role of CCK seems to be par-
ticularly important in the nocebo 
hyperalgesic effect, although nocebo 
hyperalgesia (i.e. the induction of in-
creased pain) is still little understood. 
This effect can be blocked by proglu-
mide, a drug that blocks CCK recep-
tors in the brain, indicating that no-
cebo hyperalgesia is mediated by 
CCK. Since CCK plays a role in anxi-
ety and a nocebo procedure itself is 
anxiogenic, these fi ndings imply that 
proglumide acts on a CCK-dependent 
increase of anxiety and pain during a 
nocebo procedure [4].

Although pain is the best known 
model to study placebo and nocebo 
effects, other conditions are now pro-
viding further insight into the bio-
logical mechanisms of placebos and 
nocebos. For example, patients who 
suffer from Parkinson’s disease have 
been shown to release dopamine 
after placebo administration [7] and 
also demonstrated changes in neuro-
nal activity in the basal ganglia 
(fi g. 5) [6]. Similar to the procedure 
in pain studies, patients were given 
an inert substance (placebo) and told 
they were receiving an anti-Parkinso-
nian drug that would produce an 
improvement in their motor perfor-
mance. According to one hypothesis, 
the placebo-induced release of dopa-
mine in Parkinson’s disease is related 
to reward mechanisms. In this case, 
the reward would be the clinical 
benefi t.

The neural mechanisms of pla-
cebo treatments have also been stud-
ied in depression, although the un-
derlying mechanisms are poorly un-
derstood [6]. Depressed patients who 
receive a placebo treatment show 
both electrical and metabolic chang-
es in the brain. In the fi rst case, place-
bos induce electroencephalographic 
changes in the prefrontal cortex of 
patients with major depression, par-
ticularly in the right hemisphere. In 
the second case, changes in brain glu-
cose metabolism were measured by 
PET in subjects with unipolar depres-
sion. Placebo treatments were associ-
ated with metabolic changes in dif-
ferent brain areas. Interestingly, these 
areas were also affected by the selec-
tive serotonin reuptake inhibitor 
fl uoxetine, a result that suggests a 
possible role for serotonin in placebo-
induced antidepressant effects.

Reduced eff ectiveness of hidden 
therapies

Some of the best evidence that expec-
tations affect therapeutic outcome 
comes from studies on hidden thera-
pies, in which patients do not know 

Fig. 3. Cascade of biochemical events that may occur in the brain after placebo administration. 
Placebo administration, along with verbal suggestions of analgesia (psychosocial context), 
might reduce pain through opioid and/or nonopioid mechanisms by expectation and/or condi-
tioning mechanisms. The respiratory centers might also be inhibited by endogenous opioids. The 
β-adrenergic sympathetic system of the heart is also inhibited during placebo analgesia, although 
the underlying mechanism is not known (either reduction of the pain itself or direct action of 
endogenous opioids). Cholecystokinin (CCK) counteracts the effects of the endogenous opioids, 
thereby antagonizing placebo analgesia. Placebos can also act on serotonin-dependent hormone 
secretion, in both the pituitary and adrenal glands, thereby mimicking the effect of the analgesic 
drug sumatriptan. ACTH, adrenocorticotrophic hormone; GH, growth hormone. [Reproduced from 
ref. 4.]

Fig. 4. Summary of brain-imaging studies of placebo analgesia [4]. a. Brain regions activated by 
the administration of a placebo and the administration of an opioid drug, indicating that mental 
events (psychosocial effect) and painkillers (pharmacodynamic effect) might have similar effects 
on the brain. b. During the anticipatory phase, the activated brain regions are likely to represent the 
activation of a cognitive-evaluative network. c. During placebo analgesia, the activity of different 
brain areas involved in pain processing decreases, which indicates an effect of the placebo on pain 
transmission. aAPC, anterior anterior prefrontal cortex; aINS, anterior insula; DLPFC, dorsolateral 
prefrontal cortex; OrbF, orbitofrontal cortex; PAG, periacqueductal gray; rACC, rostral anterior cin-
gulate cortex; rmAPC, rostral medial anterior prefrontal cortex; SPC, superior parietal cortex; Th, 
thalamus. [Reproduced from ref. 4.]
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has been started. The outcome fol-
lowing a hidden, or unexpected, 
treatment is then compared to an 
open, or expected, treatment. The lat-
ter is performed according to routine 
medical practice, whereby the me-
dical personnel administer a drug 
along with the reassuring words that 
the symptom is going to subside 
shortly [8].

In postoperative pain following 
oral surgery, a hidden injection of 
6–8 mg of morphine was found to 
correspond to an open injection of 
placebo. In other words, telling a pa-
tient that a painkiller is being injected 
(actually a placebo) is as potent as 
6–8 mg of morphine. An analgesic ef-
fect stronger than the placebo was 
only observed when the hidden mor-
phine dose was increased to 12 mg. 
This suggests that an open injection 
of morphine in full view of the pa-
tient, which is the usual medical 
practice, is more effective than a hid-
den injection, because in the latter, 
the placebo component is absent [4]. 
An analysis of the differences be-
tween open and hidden injections in 
the postoperative setting has been 
performed recently. The effects of 
four widely used painkillers (bu-
prenorphine, tramadol, ketorolac, 
metamizol) were analyzed following 
either open or hidden injections. The 
analgesic dose needed to reduce the 
pain by 50% was much higher with 
hidden infusions than with open 
ones for all four painkillers, indicat-
ing that a hidden administration is 
less effective than an open one. The 
time course of postoperative pain 
was also found to be signifi cantly dif-
ferent between open and hidden in-
jections. In fact, during the fi rst hour 
after the injection, pain ratings were 
much higher with a hidden injection 
than with an open one (fi g. 6) [8].

Similar results have been ob-
tained in other conditions, such as 
anxiety and Parkinson’s disease, indi-
cating that pain is not a special case. 
Therefore, knowledge about a therapy 
by patients can make a difference, 
as it may affect the therapeutic out-
come [8].

The clinical impact

There are many clinical implications 
of these recent advances in the neu-
robiology of the placebo/nocebo ef-
fect. First of all, when we want to as-
sess the effi cacy of a new drug in a 
clinical trial, it is necessary to take 
certain points into consideration. 
First, we need to address the expecta-
tions of a patient in a clinical trial 
through the study of perceived as-
signment to a group (either placebo 
or active treatment) rather than the 
standard analysis of actual assign-
ment. In other words, the patient’s 
perceived assignment to a group in a 
clinical trial may have a greater im-
pact on the outcome than the actual 
treatment itself.

Second, any pharmacological 
agent may interfere with the cascade 
of biochemical events triggered by 
expectations. In a clinical trial car-
ried out in the 1990s, a group taking 
a placebo was compared with a group 
taking the CCK-antagonist, proglu-

Fig. 5. Recording the activity of single neurons from the brain of an awake patient suffering from Parkinson’s disease. Both the 
recording apparatus (a) and the electrode track (b) can be seen. In (c), the activity of a single neuron in the subthalamic nucleus 
can be seen before and after placebo administration.

Fig. 6. An open injection is compared to a hidden injection of one of four painkillers. An open 
injection is performed by a doctor in full view of the patient, whereas a hidden injection is car-
ried out by a computer with the patient completely unaware that a drug is being administered. 
In all cases, a hidden injection is less effective than an open one.

mide. The analgesic effect was greater 
in the proglumide than in the placebo 
group, suggesting that proglumide is 
a good analgesic. However, this con-
clusion is erroneous, because a hid-
den injection of proglumide is totally 
ineffective, demonstrating that it is 
not an analgesic, but that it enhances 
placebo-activated endogenous opi-
oids. This fi nding means that, in light 
of the fact that some substances may 
interfere with placebo-activated en-
dogenous opioids, we must consider 
that a new drug (like a CCK-antago-
nist) may have no analgesic proper-
ties in and of itself but may enhance 
placebo-activated endogenous opi-
oids [4].

I believe that the trial described 
above exposes an urgent need to un-
derstand the neurobiological mecha-
nisms of the placebo response. By 
borrowing the Heisenberg uncertain-
ty principle from physics, which im-
poses limits on the precision of a 
measurement, we can apply a similar 
principle to the outcomes of clinical 
trials. In the same way that the uncer-

tainty principle states that a dynamic 
disturbance is necessarily induced in 
a system by a measurement, a dy-
namic disturbance might be induced 
in the brain in clinical trials by al-
most any type of drug. The nature of 
this dynamic disturbance is the in-
terference of the injected drug with 
the expectation biochemical path-
ways, with an effect on both the out-
come measures and the interpreta-
tion of the data. One possible solution 
to this problem is a hidden injection 
of the drug to be tested, in order to 
eliminate all the biochemical events 
triggered by expectations.

      Besides this impact on clinical 
trials, there are also important impli-
cations for routine medical practice. 
The studies on hidden therapies teach 
us that the knowledge about a thera-
py affects the therapeutic outcome. 
Therefore, clinicians should strive to 
communicate their therapeutic inter-
ventions to their patients in order to 
increase expectations and to trigger 
the activation of those molecules in 
the brain that mediate placebo re-

sponses. Interestingly, a disruption of 
expectation/placebo-related analge-
sic mechanisms may occur in a clini-
cal condition, Alzheimer’s disease, in 
which an impairment of cognition is 
associated with the loss of connectiv-
ity among different brain regions, 
particularly the frontal lobes. Alz-
heimer patients with frontal lobe im-
pairment show reduced expectations 
and placebo effects, so that analgesic 
therapies have been found to be less 
effective [9]. These fi ndings under-
score the urgent need to consider a 
possible revision of the therapeutic 
approach in Alzheimer patients, such 
as a dose increase to compensate for 
the loss of the endogenous expecta-
tion and placebo mechanisms.

Understanding the biochemical 
bases of the nocebo effect has impor-
tant implications as well. First, induc-
ing negative expectations may worsen 
some symptoms and may interfere 
with recovery from a disease. Second, 
the identifi cation of a neuromodula-
tor of nocebo hyperalgesia, i.e. CCK, 
may lead to the development of new 
CCK-antagonists for the treatment of 
anxiety-related pain. Likewise, un-
derstanding the nocebo effect in 
other conditions may lead to new 
therapeutic strategies for various dis-
eases.

The future

The future challenge for placebo re-
search is to expand our knowledge 
about placebo- and nocebo-related 
phenomena in different diseases, and 
in particular to refi ne our under-
standing about where, when and how 
placebos and nocebos act. This 
knowledge will provide us with im-
portant information on the function-
ing of our brain and body as well as 
on the possible implications and ap-
plications in the clinical setting. In 
the fi rst case, the placebo/nocebo 
phenomenon promises to shed new 
light on the interaction between 
mind, brain and the body. In the 
second case, better neurobiologi-
cal understanding may lead to im-
provements in clinical practice, in-

cluding the therapist-patient interac-
tion and different psychotherapeutic 
approaches.

Finally, we need to explore fur-
ther the impact of placebo research 
on society in order to identify both 
the positive and negative aspects of 
the suggestibility of the human mind. 
If future research leads to a full un-
derstanding of the mechanisms of 
psychological suggestibility, an ethi-
cal debate will then be required to 
prevent the misuse of placebos and 
nocebos. There are, therefore, poten-
tially negative outcomes of placebo 
research that need to be discussed 
and considered from an ethical per-
spective. I believe that these issues 
are worthy of intense scientifi c scru-
tiny and will lead to fundamental in-
sights into human biology.
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Fig. 1. Body’s response to a threat or perceived threat (see box 1 for details). [Reprinted from ref. 8 
with permission from Elsevier. After a diagram in the June 10, 2002 issue of Time Magazine.]

This is an example of an event that 
nearly everyone would fi nd traumatic 
– a sudden, unexpected, life-threat-
ening assault. When researchers be-
gan studying traumatic stress, and in 
particular posttraumatic stress dis-
order (PTSD), they assumed that the 
psychological and biological process-
es would be related in essential ways 
to the normal response to stress. 
However, while normal stress re-
sponses are acute reactions that 
quickly return to homeostasis, the 
mind and body responses in PTSD 
refl ect chronic and often increasing 
changes over time. Even when stress 
is chronic, the results differ from 
those of traumatic stress. The effects 
of chronic stress develop slowly over 
time, whereas the effects of traumatic 
stress are sudden and dramatic and 
are marked by fear, helplessness and 
horror.

PTSD was fi rst labeled as such in 
1980, following the Vietnam War. 
Prior to that time, there had been 
only periodic interest in traumatic 
stress, usually in times of armed con-
fl ict, and it was known under various 
names, such as traumatic neurosis, 
shell shock or concentration camp 
syndrome. PTSD, however, has gained 
increasing attention in the last quar-
ter of a century with the rise in mili-
tary missions abroad, natural disas-
ters, technical and traffi c accidents, 
and domestic violence – the latter, 
though, still given short shrift in most 
PTSD studies.

What is PTSD?

According to the contemporary diag-
nostic systems for psychiatric disor-
ders, six criteria must be met before a 
diagnosis of PTSD can be made. The 
fi rst, criterion A, is the stressor crite-
rion. It states that a person must have 
experienced, witnessed or been con-
fronted with an event that involved 
actual or threatened death or serious 
injury, or a threat to the physical in-
tegrity of the person or others.

The second criterion, B, refl ects 
reexperiencing symptoms. The most 
dramatic form of reexperiencing is 
the fl ashback. Here the patient feels 
and acts as if the trauma is recurring. 
Reexperiencing also includes dis-

tressing memories or dreams (night-
mares) when faced with stimuli 
linked to the traumatic event. There 
may be physiological or psychologi-
cal stress reactions – including full-
blown panic attacks – associated 
with this reexperiencing.

Avoidance and numbing symp-
toms comprise the third criterion, C. 
Patients with PTSD may attempt to 
avoid trauma-related thoughts or ac-
tivities. They may show a notably 
diminished capacity to experience 
pleasure, diffi culty in remembering 
aspects of the trauma, blunted affect 
and feelings of detachment or es-
trangement from others.

Symptoms of hyperarousal and 
hypervigilance are represented in cri-
terion D. They include pervasive 
arousal that is refl ected by diffi culties 
in concentration, irritability and 
problems in falling and staying 
asleep. Also included are exaggerated 
startle responses to a variety of cues.

The fi fth criterion, E, for the diag-
nosis is that the B, C and D symptoms 
persist for at least 1 month. The sixth 
criterion, F, is that this combination 
of symptoms causes signifi cant dis-
tress for the person or impairment in 
his/her social or professional func-
tioning. Criterion F specifi es that a 
diagnosis of psychopathology should 
not be made if the symptoms are 
mild or do not really interfere with a 
person’s life. 

When the PTSD diagnosis was 
introduced in 1980, it was believed 
that traumatic events suffi cient to in-
duce this condition would be rare. 
However, subsequent epidemiologic 
surveys have documented a high 
prevalence of such events, with one- 
to two-thirds of the population re-
ceiving exposure to trauma over the 
course of a lifetime. In fi rst world 
countries, the most common trau-
matic events are witnessing a severe 
injury or death and/or involvement 
in a fi re, other natural disaster or life-
threatening accident. Rape, sexual 
and physical abuse, and parental ne-
glect are more common among wom-
en than men. Men are more likely to 
experience physical attack or mili-
tary-related trauma.

In countries of the northern 
hemisphere, the lifetime prevalence 
of PTSD (i.e. the chance of suffering 

PTSD at least once during one’s life) 
is approximately 5%. The rate is obvi-
ously signifi cantly higher in war-
stricken countries or countries with 
especially high rates of crime or nat-
ural catastrophies.

PTSD is not the only psychiatric 
disorder that may develop after a 
traumatic experience. Depression 
and anxiety disorders may result in-
dependently of PTSD or may be co-
morbid with it. Clinicians often ob-
serve that other disorders develop as 
maladaptive coping attempts and 
then become full-blown problems in 
and of themselves. For example, if 
someone has severe PTSD symptoms 
including nightmares, sleep disrup-
tion, fl ashbacks, hypervigilance and 
other physiological arousal symp-
toms, that person may attempt to re-
duce his/her suffering by consuming 
alcohol or illegal drugs. Not uncom-
monly, somatic diseases may be co-
morbid with PTSD. Studies in the el-
derly have reported direct links be-
tween trauma and a broad spectrum 
of medical conditions (diabetes mel-
litus, heart disease, obesity and os-
teoarthritis) in 20- or 30-year follow-
ups of men initially exposed to trau-
matic stress.

This brings us to the point where 
we can begin to consider the numer-
ous ways in which the mind and body 
interact in PTSD. This relationship 
functions in all stages of the develop-
ment and manifestation of PTSD, 
from risk and resilience factors 
through to the core psychobiological 
changes associated with PTSD. The 
development of successful therapies 
for PTSD is also fundamentally de-
pendent on understanding how the 
mind and body can synchronously 
and mutually respond to and cope 
with real and perceived threats to 
their integrity.

Early life trauma as a risk factor

Because people show varying re-
sponses to similar traumatic events, 
it is likely that the trauma itself is not 
solely responsible for causing the 
posttrauma symptoms. This realiza-
tion has led to the search for factors 
that may increase the risk of develop-
ing PTSD after trauma. One such fac-

tor that has recently received consid-
erable attention from researchers is 
the victim’s psychological history or 
prior experience with trauma.

Until the last decade, the hypoth-
esis that early life trauma is associ-
ated with an increased risk of adult 
PTSD or other psychiatric disorders 
was supported largely by anecdotal 
reports inspired by psychoanalytic 
concepts of early critical periods of 
development. The best research in 
the neurobiology of depression has 
commonly found indications of early 
life stress. How about the role of early 
life trauma in victims who develop 
PTSD?

Valid data to examine the correla-
tion between early trauma and later 
PTSD (or depression) are, in fact, sur-
prisingly sparse and are derived 
mainly from small samples or spon-
taneous reports of trauma from so-
cial service departments or hospital 
emergency rooms. Reported cases of 
early trauma constitute a relatively 
small fraction of all cases; however, 
although prevalence estimates of 
childhood abuse and other traumas 
such as early loss of parents are ex-
tremely approximate, they are indeed 
suffi cient to account in part for the 
development of PTSD after trauma 
(or depression) among the general 
adult population.

A study in the USA by McCauley 
and colleagues [1] of nearly 2,000 
women from all socioeconomic class-
es attending four community-based 
primary care internal medicine prac-
tices found a 22% prevalence of re-
ported childhood or adolescent phys-
ical or sexual abuse or severe neglect. 
Compared with the remainder of the 
sample, those with childhood trauma 
reported signifi cantly more physical 
symptoms, as well as signifi cantly 
higher scores for depression, anxiety, 
somatization and interpersonal sen-

sitivity, a fi vefold higher prevalence 
of drug abuse and a twofold higher 
level of alcohol abuse. Unfortunately, 
PTSD diagnoses were not studied.

More recently, we investigated a 
representative sample of approxi-
mately 2,000 young women from 
Dresden (Germany) for the occur-
rence of traumatic events and the 
development of PTSD and depression 
[2]. Although the prevalence of child-
hood trauma of 11% was lower than 
in the US study, risks for PTSD and 
depressive disorder were 17% and 
23%, respectively. Interestingly, the 
equal risk of later PTSD or depression 
is in line with other research fi ndings 
on psychopathological vulnerability 
in humans.

By and large, these data support 
the general models of vulnerability to 
PTSD or depressive disorder which 
posit that genetic factors, tempera-
ment, and trauma early and later in 
life markedly increase the risk of 
these conditions. When superim-
posed on this background of risk, 
recently experienced traumatic events 
trigger these psychiatric disorders. 
This effect is partly mediated by the 
hormone corticotropin-releasing fac-
tor (CRF), which plays a key role in 
modulating the autonomic, immune 
and behavioral effects of all kinds of 
stress. Increases in CRF are associat-
ed with increased symptoms of PTSD 
and depression.

Is this general model consistent 
with animal research fi ndings linking 
early trauma with hypothalamic-pi-
tuitary-adrenal (HPA) axis function-
ing? In a rat model of neglect, rat 
pups were removed from their moth-
ers for 3 hours daily between the ages 
of 2–14 days and then returned to 
their mothers in the animal colony 
for a week before weaning; this natu-
ralistic stressor is thought to be anal-
ogous to neglect in human childhood 
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Posttraumatic Stress Disorder: 
A Mind-Body Response to 
Life-Threatening Events
A n d r e a s  M a e r c k e r
Department of Psychology, University of Zürich

Imagine: you are peacefully asleep in your bed when suddenly you are awakened by a 
voice that says, “I have a knife, so don’t make any noise.” You wonder if you are having 

a nightmare but as you awaken more fully, you feel the point of the knife at your throat. 
You begin to hyperventilate as you experience complete terror. You feel frozen — both 
mentally and physically.
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up to the age of 4–5 years [3]. Re-
searchers found that rat pups sub-
jected to this type of maternal dep-
rivation at the age of 10 days had 
signifi cant reductions in median 
eminence CRF concentrations after 
24 hours, which can be interpreted as 
an increase in hypothalamic CRF re-
lease. However, the effect was seen 
only during a critical time window – 
maternal deprivation did not reduce 
CRF concentrations in older rat 
pups.

Can these animal fi ndings on 
hormone responses to early life trau-
ma be extended to the clinical arena 
dealing with patients? In a very inter-
esting study, US researchers exam-
ined hormone levels (cortisol) of 
women in the emergency room, im-
mediately after being raped [4]. Three 
months later, these woman were as-
sessed for PTSD and were interviewed 
about their histories of trauma. The 
researchers found that the rape vic-
tims who also had a history of child-
hood sexual abuse were more likely 
to have PTSD after 3 months. They 
also found that the women with sex-
ual abuse histories had lower cortisol 
levels soon after the rape than the 
women without such histories. This 
fi nding supports the idea that chron-
ic trauma results in a distortion of the 
stress response and in a sensitization 
towards aggravated stress responses 
to newly experienced trauma.

Resilience factors

Aversive childhood experiences are 
certainly not the only known risk fac-
tor for PTSD. However, let us turn to 
the other side of the coin of PTSD de-
velopment: resilience factors. Resil-
ience toward aversive life events has 
been addressed since ancient times 
by authors as diverse as Confucius 

(“Our greatest glory is not in never 
falling, but in rising every time we 
fall”) and Nietzsche (“That which 
does not kill us can only make us 
stronger”).

A wealth of elements that com-
prise resilience have been proposed 
in the literature, including active 
problem-solving, responsibility, self-
esteem, independence, well-being, 
initiative, humor, insight, creativity 
and many others. Measuring these 
concepts and understanding their 
respective roles presents a formidable 

challenge. One of the recently re-
searched concepts is that of posttrau-
matic growth, referring to a positive 
psychological change arising from 
the struggle with a major life crisis. 
Only in recent years have positive 
changes following trauma and adver-
sity been studied systematically. They 
have been reported empirically fol-
lowing highly stressful events such as 
severe physical illness, injury, rape 
and sexual assault, military combat, 
natural disasters and accidents.

Posttraumatic growth refers to 
psychological changes that include 
an identifi cation of new possibilities, 
more meaningful interpersonal rela-
tionships, increased appreciation of 
life, changed priorities and an in-
creased sense of personal strength 
and growth in the domain of spiri-
tual and existential matters. It is not 
yet clear whether posttraumatic 
growth constitutes a more uniform 
resilience factor to subsequent PTSD 
or if it is a more complex phenome-
non comprising realistic as well as 
illusory components [5]. However, it 
is interesting to study where it may 
work in the brain, i.e. which brain 
structures constitute this resilience 
factor.

Popular brain models suggest 
that positive emotionality and per-
sonal attitudes (e.g. goal-directed ap-
proach tendencies: challenging one-
self and striving to achieve in the face 
of adversity) are constituted by left 
frontal brain activation. In contrast, 
dominance of right frontal brain ac-
tivation is related to more negative 
emotionality and depression. In a 
study of 82 survivors of traffi c acci-
dents with PTSD, our group found 
that people who had high levels of 
posttraumatic growth (= positive 
psychological change marked by an 
active change of attitudes, goals and 
personal relations) also had higher 
levels of left-hemispheric frontal ac-

tivation, while people who had lower 
levels of posttraumatic growth had 
lower activation in that area [6].

Again, a variety of other resilience 
factors have been formulated and in-
vestigated, including those that are 
constituted by interpersonal or com-
munity factors, e.g. having somebody 
to talk to or being socially supported 
by others after a trauma. More about 
such social resilience factors can be 
found in a recent book by Resick [7]. 

Neural circuits, memory and 
body reactions

So far, I have not discussed exactly 
how a trauma affects the mind and 
body. How do mind and body react to 
a sudden, overwhelming threat? The 
main components of the central ner-
vous system that respond to threats 
are the thalamus (the gateway for 
sensory inputs), the hippocampus 
(which is involved in memory access) 
and the amygdala. The amygdala 
drives the initial response to a trau-
matic event, instigating what is clas-
sically known as the “fi ght or fl ight 
response.” The clinical course is sub-
sequently modifi ed by memories 
managed in neural circuits between 
the hippocampus and the frontal 
brain (cortex). 

Together, these brain structures 
coordinate how we experience threat 
and learn to avoid pain. As mentioned 
above, the amygdala is the primary 
responding structure. It has a twofold 
function. It recognizes danger signals 
rapidly through primitive visual 
pathways that bypass the cortex, eval-
uating objects in the environment 
before interacting with them. It can 
very quickly activate nearly every 
bodily system to engage the threat – 
or fl ee it. Signals from the amygdala, 
though, also enhance the processing 
of fear-inducing information by 
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higher cortical structures, and the 
amygdala stimulates the hippocam-
pus to help the brain learn and form 
danger-specifi c memories. The mag-
nitude and experience of the threat 
and the subsequent reexperiencing, 
avoidance/numbing and hyperarous-
al/hypervigilance are important de-
terminants in the clinical develop-
ment of PTSD. Figure 1 and box 1 
outline how the body responds to a 
threat.

Thus, initial responses to a trau-
matic stress are largely biological and 
driven by the amygdala, while the 
memories engendered by the hippo-
campus and the cognitive decisions 
made by the cortex will organize the 
mid- and long-term behavior of sub-
jects exposed to traumatic stress. One 
way to understand PTSD is as a fail-
ure to recover from a universal set of 
immediate emotional and biological 
reactions to a traumatic stress: mem-
ory and adaptive responses malfunc-
tion, and with each exposure to a 
trauma-related stimulus, the subject 
is once more fl ooded by immediate-
threat responses.

Neurobiological long-term out-
comes may be the already described 
imbalances or distortions of stress 
hormones of the HPA axis (such as 
CRF and cortisol) or the persistent 
asymmetry of brain hemisphere acti-
vation in the frontal cortex. My group 
has been investigating in more depth 
the manifestations of brain asymme-
try in PTSD [9]. Cognitive studies 
with PTSD sufferers have found that 
they reexperience symptoms of trau-
matic events very vividly, and usually 
visually. These trauma memories are 
quite different from the remember-
ing of ordinary autobiographical 
memories, in which sensory elements 
are integrated into a personal narra-
tive and which seems to be primarily 
dependent on the left hemisphere.

The study of traffi c accident vic-
tims has supported these fi ndings: 
PTSD patients displayed a pattern of 
increased right-sided activation dur-
ing exposure to a trauma-related pic-
ture when compared with two other 
groups, traffi c accidents survivors 
without PTSD and healthy, nontrau-
matized controls. The opposite pat-
tern of relative left hemisphere acti-
vation during exposure to the trau-
ma-related picture was observed in 
traffi c accident survivors without 
PTSD. This latter fi nding might re-
fl ect more adaptive tendencies to 
process the threat experience by post-
traumatic growth (as discussed 
above).

As mentioned earlier, neurobio-
logical changes involve not only the 
brain but peripheral body regulation 
as well. An elevated heart rate has 
been a prominent marker for PTSD-
related hyperarousal in the body. In 
early research on heart rate at rest 
(so-called baseline arousal), PTSD 
patients were found to have a higher 
resting heart rate than controls – by 
up to 10 beats per minute – while 
more recent studies have shown that 
the heart rate of PTSD patients is par-
ticularly elevated when they are be-
ing reminded of or are reexperienc-
ing the trauma. Since a chronic heart 
rate elevation of this magnitude may 
cause medical complications in later 

Box 1. Subcortical and cortical responses to threat

Immediate (subcortical) response to threat (A)

•   Upon seeing or hearing a threat, visual and auditory stimuli arrive at 
the thalamus. 

•   This information immediately passes from the thalamus to the fear 
center in the amygdala. Olfactory and tactile stimuli are sent directly 
to the amygdala, bypassing the thalamus; they evoke stronger 
memories and feelings than do sights and sounds.

•   The amygdala alerts other brain structures, including the hypothal-
amus and locus ceruleus. Somatic responses include sweaty palms, 
tachycardia, increased blood pressure and a surge in norepineph-
rine.

•   The threatened individual is then prepared for a “fight or flight 
response.“

Cognitive processing of threat (B)

•   After fear activation, the thalamus sends information to the cortex 
for cognitive processing.

•   The neocortex analyzes the data from the sensory organs and de-
cides whether or not to continue the fear response.

•   If the decision is to maintain the fear response, the amygdala re-
mains on alert and the hippocampus is inhibited in the laying down 
of event-related memories. The hippocampus is the memory-orga-
nizing center of the brain and an important regulator of the stress 
response.

Karger
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life, successful treatment of PTSD is 
needed not only for healing the 
wounds of the psyche but also such 
“wounds” of the body.

Treatment works

Two highly positive statements can 
be made with respect to the treat-
ment of those suffering from trauma. 
First, we have recourse to several psy-
chotherapeutic techniques that are 
highly effective for the majority of 
patients. Second, successful therapies 
are indeed able to correct the neuro-
biological distortions consequent to 
trauma that I have described above.

What is the evidence for the fi rst 
statement? Although most therapists 
working with traumatized individu-
als use psychodynamic or supportive 
counseling approaches – for which 
there are no effi cacy data – most 
studies of PTSD treatment outcomes 
have explored cognitive-behavioral 
therapy (CBT). CBT for PTSD in-
cludes two general subtypes of thera-
peutic technique. In exposure tech-
niques such as systematic desensiti-
zation and fl ooding, patients confront 
their fears, object, situation, memo-
ries and images without being as 
overwhelmed as they had anticipated. 
These experiences of exposure thus 
serve to disconfi rm and correct inner 
beliefs like “my memories will cer-
tainly drive me crazy.” Cognitive tech-
niques identify and challenge errone-
ous cognitions (e.g. “the world is 
unjust or malevolent,” “bad things 
always happen to me”), aiming to re-
place them with more realistic cogni-
tions. These procedures can be ac-
companied by an anxiety manage-
ment component, which includes a 
variety of techniques such as relax-
ation, controlled breathing and self-

distraction (thought stopping); pa-
tients carry out exercises designed to 
improve their anxiety management 
skills.

In detail, particular CBT compo-
nents for PTSD have been developed 
from a biopsychological understand-
ing of this disorder. In PTSD, a wide 
range of psychological processes are 
disrupted, including attention, be-
liefs, cognitive-affective responses, 
memory, styles of coping and social-
support systems, all of which need to 
be appropriately and adequately ad-
dressed during the course of treat-
ment.  

Strict evaluations of these psy-
chotherapies by high-quality meth-
odologies have shown a benefi t of 
psychotherapy for most patients with 
PTSD. Comprehensive surveys of the 
available data (so-called metaanaly-
ses) have amalgamated the results 
from numerous psychotherapy stud-
ies conducted between 1980 and 2005 
and found that about two-thirds of 
patients with PTSD completing treat-
ment with various forms of CBT or a 
new treatment developed specifi cally 
for PTSD – eye movement desensiti-
zation and reprocessing (EMDR; see 
box 2) – improve or recover fully.

Treatment studies with CBT or 
EMDR psychotherapies have also 
been able to show repair or recon-
struction of distorted neurobiologi-
cal processes in PTSD. When our own 
clinic treated traffi c accident victims 
with PTSD, we assessed several bio-
logical processes before and after 
treatment. One focus was right-hemi-
spheric activation during exposure to 
trauma-related pictures. The majori-
ty of patients who signifi cantly im-
proved during psychotherapy showed 
the same brain activity pattern as 
healthy control persons, namely rela-
tive left hemisphere activation during 
exposure, refl ecting a turn to more 
adaptive tendencies to deal with the 
traumatic memories. Other research 
focused on heart rate changes in 
PTSD. Figure 2 shows a reduction of 
5.5 heart beats per minute in those 
who received CBT. This is an impor-
tant prophylactic diminution in a 
chronic cardiovascular handicap that 
can be triggered by the recall of trau-
matic experiences. 

What, though, about the 30% of 
patients of all available psychothera-
py studies who showed little or no 
improvement? What strategies might 
help them? Results on the full range 

of body and mind changes after trau-
ma imply that instead of going 
through a single psychotherapy path-
way to recovery, different treatment 
modalities may be able to modulate 
the system in different ways. Drug 
treatment of various kinds might act 
primarily via a subcortical (“bottom-
up”) approach and psychotherapeu-
tic approaches primarily via a corti-
cal (“top-down”) approach. Subtyp-
ing PTSD according to the brain’s 
states might also be an effective 
method for selecting the best treat-
ment modality for a given patient.
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Fig. 2. Mean heart rate reactivity scores for a trau-
ma-related picture in the CBT treatment group and 
a waiting list control group with no therapy, pre- 
and posttreatment [with permission from ref. 10] 
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Box 2. 

Eye movement desensitization 
and reprocessing (EMDR) is an 
effective combination of body-
focused and cognitive-behav-
ioral therapy developed by the 
psychologist Francine Shapiro in 
the early 1990s to help allevi-
ate the distress associated with 
trauma. During EMDR, the client 
is asked to concentrate on the 
traumatic experience with its 
associated negative beliefs and 
sensations while simultaneously 
moving his or her eyes back and 
forth focusing on an external 
rhythmic stimulus such as hand 
movements by the therapist or 
alternating right-left sounds. The 
patient is then directed to con-
centrate on a positive thought 
(something that feels positive and 
safe), which is reinforced by the 
EMDR and replaces the negative 
one. How this actually works is 
unknown, and there exists some 
controversy about the necessity 
for all components of the therapy, 
especially the eye movements. 
Nevertheless, EMDR has been 
used successfully to desensitize 
anxiety in PTSD patients. 
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