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Series Editor’s Introduction
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Psychiatry for Neurologists is an ambitious volume that was recruited for the Current Clinical
Neurology series because of a perceived need to provide neurologists with a useful and convenient
resource covering the areas of clinical psychiatry that impact the management of neurological disor-
ders. Although it may be a cliché to reiterate that the disciplines of neurology and psychiatry concern
the same organ, the fact is that long ago they unfortunately went their separate ways. The reasons for
this and a description of the paths they followed are elegantly reviewed by Dr. Goetz in his chapter
concerning the history of neurology and psychiatry in America. Curiously, although in this country
neurology became more allied with internal medicine, it has continued to share its specialty board
with psychiatry. Somehow, this alliance managed to survive the mid-20th century era when psycho-
analytic theory and practice, founded by the neurologist Sigmund Freud, held sway.

Beginning in the 1950s, the arrival of effective antipsychotic drugs, antidepressants, lithium, and
anxiolytic agents provided an alternative medical approach to the treatment of psychiatric disorders.
The effects of these agents, many of which were originally discovered serendipitously, precipitated
enormous interest into the biochemical underpinnings of psychiatric disorders. Thus, by the 1970s,
the dopamine hypothesis of schizophrenia and norepinephrine and serotonin hypotheses of depres-
sion were born. The remarkable effects of hallucinogenic drugs gave further impetus to the field,
driving a concept suggesting a possible “chemistry of the mind” that might unlock the secrets of all
psychiatric disease. Although that somewhat overreaching promise has not been realized, even for
the psychotic disorders, a new generation of biological psychiatrists is actively engaged in the study
of the molecular and genetic basis of psychiatric disorders.

It is no accident that the editors, Drs. Jeste and Friedman, have spent much of their careers study-
ing the neurological effects of antipsychotic drugs. The striking ability of antipsychotic drugs to
mimic parkinsonism, tremor, dyskinesia, and dystonia was appreciated early on as a potential win-
dow into understanding the pathophysiology of organic movement disorders and paralleled the
impact these drugs had on the understanding of psychotic disorders. Thus, in no small part, owing to
the psychiatric and neurological effects of antipsychotic drugs, psychiatry and neurology began to
share an area of common ground. The concept of a motor and limbic striatum and proposals concern-
ing parallel cortical-subcortical motor and limbic circuits helped shape the understanding of both
extrapyramidal and psychiatric disorders. With the advent of effective treatments for psychotic disor-
ders and Parkinson’s disease, together with their inevitable side effects (antipsychotics cause
movement disorders and antiparkinson drugs cause psychosis), it became clear that psychiatrists and
neurologists need each other. Now other areas of mutual interest and concern are being increasingly
appreciated. This volume provides the comprehensive and useful overview needed to allow neurolo-
gists to feel comfortable managing the psychiatric aspects of the neurological disorders they treat.
After all, it is the same organ!

Daniel Tarsy, MD

Parkinson’s Disease & Movement Disorders Center
Beth Israel Deaconess Medical Center

Harvard Medical School
Boston, MA



Preface

Although one of the editors is trained in both psychiatry and neurology (DJ), the other, not origi-
nally interested in behavioral problems at all, has come, through long clinical practice, to be increas-
ingly convinced of the broad overlap between the two disciplines. This means that the lack of an
appreciation and understanding of the behavioral problems that are so common in neurological
patients puts both the neurologist and the patient at a disadvantage in both diagnosis and treatment.
And although there are texts on “neuropsychiatry” and “neurology for psychiatrists,” we envisioned
a resource that will acquaint clinical neurologists with “bread-and-butter” psychiatric issues that
these physicians face with their neurological patients. Some patients will have behavioral problems
as a result of their primary neurological problems, such as Huntington’s disease or Tourette’s
syndrome, whereas others have primary psychiatric disorders and later develop neurological
problems, such as persons with schizophrenia who develop seizures, strokes, Parkinson’s disease,
and the like. However, it becomes increasingly apparent with experience that it is the exceptional
neurological patient who does not have some behavioral component as part of the illness.

In Psychiatry for Neurologists, we have focused on practical issues and mostly shied away from
the theoretical. For example, we have favored the approach of describing depression and its
treatment in Parkinson’s disease rather than addressing the role of the basal ganglia in mood. We
think the available neuropsychiatry texts address these theoretical issues quite well, but that these
texts have mainly targeted psychiatric audiences who are looking for a grounding in neurophysiology
and anatomy, seeking “hard” explanations for disorders that until recently have been considered
“functional.”

Neurology residency training only recently has mandated a rotation on the psychiatry service.
This has resulted in a generation of neurologists who often have little direct experience with primary
psychiatric disorders and have no intellectual foundation on which to interpret their findings. In the
hospital, the liaison psychiatrists, themselves sometimes adrift in the world of neurological disorders,
often prove unable to provide significant assistance in the interpretation or management of behav-
ioral problems, leaving the neurologist without a true safety net. Psychiatry for Neurologists is
intended to help the clinical neurologist interpret the behavioral problems in their patients them-
selves, not necessarily to manage the problems independently, but rather to understand the patient in
a larger context. This will hopefully allow the neurologist to better interpret the psychiatric problems
leading to improved interactions with psychiatric consultants, when they are needed.

When one editor (JHF) started working in Parkinson’s disease 20 plus years ago, it was clear to
him that it was a movement disorder, that the discussions over depression being intrinsic or reactive
were akin to wondering about the number of angels that could dance on the head of a pin. With
greater experience and increased sensitivity, he has come to realize that Parkinson’s disease is really
a “neurobehavioral disorder” defined clinically by its movement disorder. The most devastating
aspects of Parkinson’s disease are, in fact, the behavioral aspects, not the movement dysfunction.
There is sometimes a tendency to regard psychiatry as a “different” type of medical practice because
the patients don’t get “sick” in the same way. The stigma against mental illness needs to be combated
with education. There is an interesting “The Far Side” cartoon by Gary Larson. A patient is lying on
a couch and a somewhat deranged appearing Sigmund Freud imitation is scribbling in his pad, “Just
plain nuts.” It is time to move beyond this image. As we learn more and more about emotional
problems, we find “organic” explanations in genetic and physiological derangements. One gene
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problem creates tics, a “neurological” disorder, while a closely related mutation causes obsessive-
compulsive disorder, a “psychiatric” disorder. Why these fall into separate categories owes more to
accidents in history (see chapters by Goetz and Boller) than anything else. Alzheimer’s disease and
dementia with Lewy bodies are good examples of illnesses that fall clearly into both camps, with many
successful collaborations. We believe that neurology and psychiatry are increasingly coming together
after a long period of moving apart. We hope to help reduce this gap at least a little with this text.

Joseph H. Friedman, MD

Dilip V. Jeste, MD

x Preface
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1
Historical Interfaces Between American

Neurology and Psychiatry

Christopher G. Goetz

INTRODUCTION

Medical specialization evolved out of the burgeoning scientific advances of the 19th century (1).
This movement was an international one, but most pronounced in France, where the celebrated
Faculté de Médecine in Paris developed numerous professorial chairs to honor and prioritize advances
in selective medical fields (2). Other countries echoed this movement, adapting the concept of spe-
cialization to their own medical cultures and working with the experts available in their universities.
Some specialties related primarily to the emerging laboratory disciplines, such as microbiology,
pathology, pharmacology, and physiology. In most instances, however, clinical specialties were based
anatomically, dividing the human body by organ systems and leading to divisions like pulmonology,
dermatology, cardiology, and others. Because each organ system was distinct, these specialties were
largely autonomous from one another, integrating with each other only through their original base of
internal medicine.

The brain posed a unique anatomical problem for specialization in being the organ system of focus
for two very different evolving specialties, neurology and psychiatry. This chapter examines the early
historical interfaces between these two specialties with an emphasis on 19th-century United States.
As the author is a neurologist, the perspective admittedly focuses primarily on the history of American
neurology and its relationship to psychiatry, rather than the reverse. As an introductory chapter to a
book that emphasizes the currently close interface between the two disciplines, this chapter selects
a number of topics to trace the origins of an often uneasy relationship that has been marked at times
by elitism, controversy, and overt antagonism. It is not a comprehensive history, but rather a focused
view of several early themes that became the historical infrastructure for the unstable, changing flux
of relationship between the two disciplines during the 20th century. Whereas the two fields some-
times deferentially honored each other, they more frequently emphasized their differences with the
most far-reaching polarization occurring during the mid-1900s when American psychiatry was
largely dominated by psychoanalytic theory. As the 21st century opens, the emergence of a psychi-
atric emphasis on molecular biology and neurochemistry, as well as the increasing consciousness
by neurologists of the impact on disability and impairment in neurological function by psychiatric
co-morbidities, have helped to dissipate much of the dissonance that began in the 19th century. These

From: Current Clinical Neurology: Psychiatry for Neurologists
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new-found realizations are the anchors of the positive co-dependence between these two specialties
that is the core of this current textbook.

AMERICAN NEUROLOGY’S ORIGINAL DUAL ALLIANCES
WITH INTERNAL MEDICINE AND PSYCHIATRY

With no patronization, it is fair to state that American medicine largely modeled itself on 19th-
century European models. Most prominent physicians of the 19th century studied in Europe, traveled
extensively, and thereafter brought back to the United States the images of the large and well-
established medical services in Vienna, Paris, London, and Berlin (3). Europe, however, was not med-
ically homogenous. In defining neurology in the second half of the 1800s, American physicians and
universities faced two very different paradigms, the first anchored in France and the second in the
Germanic medical centers of Austria and Prussia (4). In France, psychiatry was an early medical spe-
cialty, and the term “alienists” designated physicians dealing with psychiatric problems of psychosis,
delirium, insanity, and retardation. Because of their disruptive behaviors, psychiatric patients were
usually housed in asylums that largely isolated them from general medical settings. As a result, med-
ical specialties, including neurology, arose out of administrative subdivisions and specialty units
within the major medical hospitals without a strong vying influence of psychiatric concerns. As the
most salient example, the celebrated neurologist, Jean-Martin Charcot (1825–1893) developed his
interest in neurology within the general medical wards of the large Parisian hospice of the Salpêtrière
where the patient population was largely dominated by geriatric patients with chronic medical illness.
Charcot’s academic career started with studies of arthritic, hepatic, pulmonary, and renal diseases, but
as specialty divisions in Paris drew these patients to other hospital units, the chronically disabled and
largely unclassified neurological patients remained under his direct care. Out of this administrative
shifting, Charcot developed a neurological wing of wide research proportions and in 1882 received
the first European professorial chair of clinical diseases of the nervous system. His contact with other
medical specialties remained close, but he had almost no association with alienists whose work
occurred in entirely different administrative divisions. In the late 1880s, when Charcot reached the
zenith of his influence, his neurological unit included a division of research psychology headed by
Janet, but there were no alienists as psychiatric specialists on his staff (5).

In contrast, the Germanic medical model emphasized the fusion of neurology and psychiatry,
largely based on the influential leadership of Wilhelm Griesinger (6). Writing of the Prussian concept
of approaching the study of brain disorders, Griesinger articulated: “Psychiatry and neurology are not
like closely connected fields, they are one field, ruled by the same laws, where everyone speaks the
same language” (7). As such, when Griesinger gained his professorial chair in Berlin (1865), the title
was Professor of Psychiatry and Nervous Disease. Likewise, Wernicke, the celebrated clinician sci-
entist whose name is linked to fluent aphasias, led both the psychiatric service and the polyclinic for
nervous diseases in Breslau. The Prussian model anchored itself in laboratory studies and pathology,
bringing substantive advances to organic concepts of dementias and psychosis.

Against this historical backdrop, the development of American specialties varied by region and time
period, and, in the case of neurology and psychiatry, the models drew from both the French and
Germanic traditions. The result was an ambiguous hybrid and uneasy peace between neurology
and psychiatry in the 19th century that took a full century to stabilize. Studying early university pro-
fessorships, 19th-century specialty journals, and local as well as national professional societies unveils
several dimensions of the uncomfortable and unresolved relationship that embodied early American
neurology and psychiatry.

EARLY UNIVERSITY PROFESSORSHIPS 

Harvard Medical School was the first in the United States to conceptualize a professorship in neuro-
logical science (8). In 1864, the dean initiated recruitment of CE Brown-Séquard under the title of
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Historical Interfaces 5

Professor of Physiology and Pathology of the Nervous System. The professorship was short-lived and
unsuccessful, primarily because of Brown-Séquard’s own indecisiveness and unreliable behavior. After
Brown-Séquard left Harvard to return to Europe, the university turned to its own Department of
Clinical Medicine for neurological staff. J. Putnam lectured on diseases of the nervous system in the
1870s and eventually was awarded a professorship designated exclusively to diseases of the nervous
system. This chair was largely based on the French model of neurology as a division of internal med-
icine. The heritage of linkage between neurology and medicine remained instilled in the Boston pro-
gram through the 20th century with a tradition of recruitment of neurology trainees who were already
graduates of internal medicine programs.

In New York, the Bellevue Hospital Medical School developed a model much closer to the Prussian
tradition. After the American Civil War, William Hammond, who would become one of the most dis-
tinguished American neurologists of the 19th century, moved to New York and joined the staff of the
medical school. Hammond had been the surgeon general and was largely responsible for the organi-
zation of military hospitals for the Union campaign (9). The combat style, weaponry, and grueling
exposure that characterized the Civil War led to a vast medical experience with neurological and psy-
chiatric diagnoses related to war trauma. The medical school post that he occupied was titled “lec-
turer of Diseases of the Mind and Nervous System,” thereby fusing the responsibility for psychiatric
and neurological teaching. Hammond’s “Nerve Clinic” incorporated both psychiatric and neurologi-
cal patients in the same service. In 1866, when the medical school awarded him a professorship, the
title of Professor of Diseases of the Mind and Nervous System reflected this double responsibility.
Hammond’s introductory lecture, “The Proper Use of the Mind,” drew upon examples of dementia,
psychotic behaviors, and motor or sensory symptoms with equal emphasis (4).

Both Brown-Séquard and Hammond had difficult and alienating personalities that caused signifi-
cant disruption in the smooth administrative acceptance of neurology in American medical schools.
From an administrative perspective, Hammond’s demanding and antagonistic postures were as prob-
lematic as Brown-Séquard’s restlessness, because both led to very short-lived neurological profes-
sorship that required full revamping. After a rift with the administration and faculty at Bellevue,
Hammond resigned, and the medical school administration dissolved the chair altogether. The reor-
ganization involved the naming of two separate chairs, one for diseases of the nervous system and the
other for psychological medicine. Whether this solution was selected to limit the power of one man
over too wide a discipline or to recognize inherent differences between neurology and psychiatry, the
division of work was clearly stated as a departure from the earlier Prussian model and reinforced the
separation of the two disciplines academically.

To search for a more clear understanding of issues between early neurology and psychiatry in 19th-
century America without the confounding problems of troublesome personalities, the most respected
of American neurologists should be studied. Although never a university professor, the Philadelphian,
S.W. Mitchell was undoubtedly the most revered and senior of early American specialists dealing with
neurological and psychiatric conditions. A celebrated clinician with national and international ties
throughout the medical world, Mitchell trained in general medicine and was world renown for his stud-
ies of toxins, neuropathies, hysteria, and malingering. His detailed studies of nerve injuries, his exten-
sive analyses of rattlesnake venom, and his interest in rehabilitation therapies in Sydenham’s chorea
stand along side his internationally respected rest therapy used for the treatment of hysteria and other
behavioral impairments. Nonetheless, he was short tempered with psychiatric patients and harsh with
psychiatric colleagues, establishing an American tradition, even in the early years of neurology that
legitimized an attitude of condescendence by neurologists toward psychiatrists and psychiatric patients.
As one example of patient treatment, his student, B. Tucker described Mitchell’s assessment of a
woman whose illness inexplicably precluded her from walking. As the team of doctors entered the
hall after Mitchell examined the patient, Tucker recalled:

“Will she ever be able to walk?” asked one of the doctors. “Yes, in a moment,” said Dr. Mitchell.
Then the door of the room flew open and the paralyzed patient in her nightgown rushed out and down



the hall. Smoke exuded from the room. “What on earth is the matter?” asked someone. “I set the
bedclothes on fire,” said Dr. Mitchell. (10, p. 343)

Mitchell publicly drew the lines between the two specialties in 1894 when he accepted an invita-
tion to speak at a meeting of the American Medico-Psychological Association. Although a guest of
his psychiatric colleagues, he vehemently criticized the lackluster progress in psychiatric research,
the isolation of psychiatry from the rest of medicine, the lack of resident physicians in asylums, and
the customs, bureaucracy, and politics that hampered research efforts. The shocking and alienating
presentation led to defensive responses that set a new tone within American medicine and crystallized
a tension that had been largely unarticulated before (4). Neurologists rallied to the criticism, and the
American Neurological Association (ANA) developed official position papers on the development of
special neurological centers and the removal of neurological patients from the state and local asylums
where they were deemed under inadequate expert care. The rift categorically fostered the placement
of American neurology beside internal medicine and not beside psychiatry, although the reality of a
shared patient population necessitated continuing interactions. 

SCIENTIFIC JOURNALS

The Journal of Nervous and Mental Disease was the primary American journal of the 19th cen-
tury that addressed the interface of early neurology and psychiatry (11). Still an active journal today,
it serves as an on-going record of the relationship between the two fields. Volume I appeared in 1876,
and the journal’s early years emphasized an even and respectful balance between articles on topics
that would today be considered as neurological and psychiatric, ranging from neuroanatomical and
neurophysiological studies to observations on hysteria, dementia, and melancholia and including
open discussions of public health issues pertinent to large institutions, asylums, and government-
affiliated hospitals. Toward the close of the 19th century, however, there was a clear indication of the
journal’s growing prioritization of neurology as the journal began publishing the proceedings of
the ANA. Covertly and overtly, articles drew increasing attention to an opposition between the ANA
and the American Association of Asylum Superintendents, forerunner of the American Psychiatric
Association. As early as 1897, the ANA Executive Council minutes reflect discussions of the ANA’s
desire to control a journal specifically separate from psychiatric concerns, and discussions began there-
after with the American Medical Association (AMA) to create a new journal. This plan did not
develop, but was reinitiated in 1919 at a time when the editorial pendulum had swung in the opposite
direction, and the Journal of Nervous and Mental Disease was prioritizing psychiatric issues, specif-
ically psychoanalysis, under the editorship of S.E. Jelliffe. The journal has survived these swings into
the present, but did not maintain its premier status, being replaced by specialty journals in neurology
and psychiatry. Even in the 20th century, when the AMA developed its specialties journals, it used the
same tradition and started the Archives of Neurology and Psychiatry, but this effort was short-lived
and the Archives of Neurology and Archives of General Psychiatry became separate journals (4).

Other journals developed in the 19th century that capitalized on a readership with presumed shared
interests in topics to cover neurological and psychiatric domains. The Alienist and Neurologist started
in 1880 and remained in circulation for 40 years, offering readers a pragmatic venue for reading about
new therapies. The journal title honored both fields in slightly different ways. Although it listed psy-
chiatry first, the choice of alienist to describe psychiatric specialists was a marginally archaic desig-
nation even in the late 1880s. In contrast, neurologist was a very modern term, and its use is among
the first in official settings. The American Journal of Neurology and Psychiatry developed in 1882,
and although its title honors the two fields, the journal distinguished itself primarily as a venue for
articles on the interface between neurology and internal medicine rather than between neurology and
psychiatry (4).

In distinctive ways, each journal adopted strategies to defining a proper niche of readership,
although these efforts increasingly honored differences over similarities. The term “neuropsychiatrist”
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grew primarily out of administrative organizational documents during World War I and was not a well-
formed 19th-century concept (12). In parallel to the movement among neurologists to define their own
journals, specialty journals devoted more specifically to psychiatry developed, including the American
Journal of Insanity (1844) and the American Journal of Mental Deficiency (1876), among others.
Efforts to realign the two fields in shared publication efforts would await the movement of détente
that surrounded the development of a unified American Board of Psychiatry and Neurology for cer-
tification efforts in the 1930s. The panels and colloquia linked to this effort to save both specialties
as distinct medical entities fostered co-authorships and collective writing efforts that had not been seen
for decades. Although these efforts did not specifically lead to new journals, a re-appreciation of shared
interests between neurology and psychiatry developed and led to several joint position papers and
publications that helped in the establishment of government bodies including the National Institutes
of Health. 

PROFESSIONAL SOCIETIES

The ANA was founded in 1875 and is the oldest national neurological organization in the world
(4,12). Its original mission clearly included the establishing and fostering of an intellectual and struc-
tural forum for neurologists as distinct from other physicians. The argumentative William Hammond
was the primary energy source behind the founding effort, and a transparent battle with the superin-
tendents of mental asylums brewed even in the beginning meetings of the new organization. The ANA
was very socially proactive in its early years, publishing position papers on public health issues and
similar to Mitchell’s 1894 edict, specifically attacked the mental asylum administrative systems. In
this way, without ambiguity, the ANA positioned itself as an organization for neurologists, not psy-
chiatrists, and although the qualifications and credentials of these two fields remained vague in the
19th century, a spirit of separatism was clearly articulated at an official level. Some neurological his-
torians have suggested that the ANA’s elitism was based as a reaction against the pre-existing exclu-
siveness of the American Association of Asylum Superintendents, but such arguments of precedence
are less important than the reality of bipartisan antagonism.

An important distinction however merits emphasis in this growing polarization at an administrative
level, because the alienation did not occur along diagnostic or disease lines. As only one example, George
Beard, a prominent New York physician, was the first elected member of the ANA (13). As part of the
entry criteria, each new member presented a paper, and his presentation was on neurasthenia, a diag-
nosis he had studied extensively, and, as a result, was known internationally as Beard’s disease. Although
his contemporaries argued whether neurasthenia was a stress-related emotional condition without focal
neurological signs, Beard nonetheless entered the ANA on the credibility of his work in this research
area. His example emphasizes that although neurology and psychiatry evolved as separate fields, the
distinction between a neurologist and psychiatrist remained poorly defined and, in a practice environ-
ment outside asylums, the two terms in fact largely embodied the same specialist. 

At the local level within the United States, administrative antagonisms were less marked, and the
reality of a limited number of colleagues interested in brain disorders forced more collegiality. A vari-
ety of different models were used for gathering physicians with neurological, psychiatric, or shared
interests. In Boston, the original venue was the Boston Medico-Psychological Society, and this name
was changed in 1901 to the Boston Society of Psychiatry and Neurology (14). This local group gath-
ered for case presentations and discussion, but was also important in steering social and government
policies, especially in dealing with the rights of intellectually deficient patients. The Chicago Neuro-
logical Society, founded in 1898, may have sounded exclusive in its title, but was openly receptive to
members and presentations from ophthalmology, psychiatry, surgery, and internal medicine (15). The
Philadelphia Neurological Society held a more neurological focus on the rules for membership, but
regularly had combined or joint-sponsored meetings with psychiatric colleagues, usually in the form
of partnership with the Medical Jurisprudence Society of Philadelphia, a group that focused on
medico-legal aspects of insanity and mental deficiency (16).
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THE FRUITS AND PRICES OF DISTINCTION

The rise of specialism allowed the development of intellectual distinction and research focus at the
scientific level, personal and financial independence for practitioners at the professional level, and
administrative autonomy at university and government levels. With all these motivations, however,
19th-century American physicians who identified themselves by an interest in nervous system disor-
ders did not have the advantage of a unified, systematic educational model for career development.
The disjointed and volatile atmosphere that surrounded the budding areas of neurology and psychia-
try created marked disparities in training credentials throughout the United States in the 19th and early
20th centuries. Against the threat of neurology’s absorption into internal medicine in the 1920s and
the reality of highly varying training programs across the United States in both neurology and psy-
chiatry, the visionaries who formulated the American Board of Psychiatry and Neurology in 1934
sought to reduce the alienation of the past and work together to establish basic credentials in both fields
(17). The recognition of needed shared expertise and complementary educational guidelines allowed
the first major step toward simultaneously honoring both fields and dissipating prior antagonism. More
than any other administrative body, this board has fostered a liaison between the two fields that never
existed in the 19th century and has stabilized a relationship to the mutual benefit of both fields.

In the author’s view, however, the major source of reconciliation between neurology and psychia-
try has been the evolution in scientific discoveries and the on-going reality that the distinction between
a patient with psychiatric disease and neurological disease remains unequivocally difficult to define.
The discoveries of genetic patterns in psychotic disorders, the specificity of dopamine receptor antag-
onists to the treatment of schizophrenia, and the increasing literature on the biochemistry of depres-
sion parallel similar axes of research in such neurological diagnosis as primary epilepsies and
Parkinson’s disease. Just as many of the techniques applied to neurological research have been adopted
by psychiatric teams, pharmacogenomics, a field largely driven by psychiatrists in the past to define
groups of patients most likely to respond to different medications, is increasingly being applied within
neurology (18). With the advent of medications that selectively treat psychiatric illness, neurological
side effects, primarily in the form of movement disorders, have brought neurologists and psychiatrists
into cross-consultation relationships. These interfaces are equally crucial to the care of subjects with
dementias, chronic epilepsy, and conditions that have both motor and behavioral elements such as
Huntington’s disease and Gilles de la Tourette syndrome. Perhaps most importantly, the psychogenic
neurological disorders, still a vague class of diagnoses, require an interface of combined specialties
for accurate delineation and management (19). New studies that demonstrate objective clinical neuro-
logical improvements during placebo treatments underscore the interface, overlap, and likely shared
biochemical mechanisms between phenomena traditionally segregated with comfort into neurology
or psychiatry (20). These scientific and patient-based realizations by both neurologists and psychia-
trists bridge a gap that was formulated very early in the fields’ histories and could not be fully recon-
ciled by administrators or official credentialing bodies. As such, the preparation of this volume is
founded in medical science and justifies itself on a shared, mutually beneficial current working rela-
tionship between psychiatrists and neurologists. It is tempting to consider the historical antagonism
and discomfort between American neurology and psychiatry as dissipated with these developments,
but in the author’s view, old traditions tend to show their residual effects in continuing although subtle
ways. This chapter therefore is written not only as an historical backdrop for the other chapters of this
volume but is offered so that neither the past is forgotten nor its traditions minimized.
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The Evolution of Psychiatry and Neurology

Two Disciplines Divided by a Common Goal?

François Boller and Gianfranco Dalla Barba

INTRODUCTION

This chapter traces the evolution of psychiatry and neurology with special emphasis placed on the
European scene. For a long time, there was hardly any distinction between these two disciplines that
are now considered quite separate. They started together and they may well be in the process of reunit-
ing, particularly in certain domains. We may see, and as the Germans say, Zukunft in der Vergangenheit
(translation: the past is probably holding the key to the future.) 

It is nearly impossible to state when neurology and psychiatry were “born,” but most historians
hypothesize that scientific interest in the brain and mind—which had always existed—developed and
reached a critical mass in Europe in the late 18th and early 19th centuries. As pointed out elsewhere
(1), for much of the 19th and even parts of the 20th century, many persons practiced not only neurol-
ogy and psychiatry including, in some cases, psychoanalysis—but also neuropathology. One could
go even farther and extend the “boundaries” of the disciplines. For instance, the founders of neuro-
surgery in France, Thierry de Martel and Clovis Vincent—who was first trained as a neurologist and
gained a special fame of sort for having operated on Ravel (2)—first developed their neurosurgical
practice within the context of the Neurology service of the Salpêtrière, then directed by Joseph
Babinski (3). As for neuroradiology, some of its pioneers like Arthur Schueller in Vienna and Egas
Moniz in Lisbon were neuropsychiatrists (4). Many of the founders of psychiatry and neurology prac-
ticed both disciplines. Among some of those who come to mind is Jean-Martin Charcot, whom
Sigmund Freud visited for a few months because of his interest in neuroanatomy and neurophysiol-
ogy. Charcot is often considered one of the founding fathers of neurology, but a considerable portion
of his activity related to conditions that are considered “typically” psychiatric such as hysteria. The
famous painting representing the Master during one of his lectures (5), shows a female patient, known
by her first name (Blanche) and her nickname Reine des hystériques (Fig. 1). As stated by Wechsler
(6), Charcot’s studies of hysteria laid much of the groundwork for Janet and Freud, both his pupils. 

Alois Alzheimer, now best known for the clinical and neuropathological description of the disease
that bears his name, was also a very versatile person with considerable achievements in both neurol-
ogy and psychiatry (7). Much of his work was dedicated to cerebrovascular diseases and neurosyphilis.
Figure 2 shows Alzheimer and, next to him Emil Kraepelin, the then head of the laboratory. Kraepelin
authored nine editions of a textbook, of psychiatry that was for many years the leading reference for
the discipline. In addition to Alzheimer and Kraepelin, one also finds people who became famous in
the fields of neurology and neuropathology, such as Gaetano Perusini and Friedrich Lewy (of Lewy
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bodies fame) (Fig. 2). There is also Ugo Cerletti, who was later to introduce, together with Luciano
Bini, electroshock therapy. Much of Alzheimer’s career developed in psychiatric institutions. In the
early years of the Zeitschrift fur Neurologie und Psychiatrie (now the Journal of Neurology), the person
in charge of the psychiatric section was Alois Alzheimer, whereas the neurology section was edited
by M. Lewandowsky. 

Henry Charlton Bastian, one of the founders of neurology in the United Kingdom, was a professor
of pathologic anatomy and dedicated much of his work toward neuroanatomy and to finding ways of
improving neurological diagnosis. He also worked on hysteria (which he called a “neurosis”) and con-
sidered his book “the brain as an organ of mind” as his greatest work (8). Throughout the years, many
persons who considered themselves “alienists” sought an accommodation with neurology. Berrios (9)
includes Wernicke, von Monakow, and Liepmann among these major figures. A very important step for
both psychiatry and neurology took place when Julius Wagner von Jauregg introduced a physical treat-
ment (malarial fever) for the treatment of “general paresis of the insane,” a condition long thought to be
psychiatric in nature. For that discovery he was awarded the Nobel Prize for Physiology and Medicine
in 1927, the first of an extremely short list of psychiatrists to have received such distinction (10).

There is a distinct difference in the historical relations between psychiatry and neurology in differ-
ent parts of the world. In eastern and central Europe, the two were merged for a long time with often a
predominance of psychiatry. For instance, in the mid-1970s, the head of the Neuropsychiatry Department
of the famous Charité Hospital in Berlin was a psychiatrist. The young Sigmund Freud, before and even
after his stay in Charcot’s department had long been interested in basic neurosciences, in clinical neu-
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Fig. 1. Painting by André Brouillet: Une leçon de Charcot à La Salpêtrière. Contrary to what is sometimes
stated, Freund does not appear in the painting.
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rology and even in neuropsychology and his “Essay on Aphasia” (11) is still very much worth reading.
In Japan, on the other hand, the two disciplines did not develop together because neurology was for a
long time a branch of internal medicine. The situations in Italy and France are considered below.
Joseph Martin recently examined the historical basis for the divergence of neurology and psychiatry
over the past century (12). He states that neurology and psychiatry have, for much of the past century,
been separated by “an artificial wall created by the divergence of their philosophical approaches and
research and treatment methods.” It can be argued, however, that this separation, in some cases, was
also a result of opportunism and politics. In this respect, it is interesting to consider the way in which,
in the United States, the Archives of Neurology and Psychiatry separated. In the first issue of the
Archives of Neurology, editor Harold Wolff defined the aims of the journal without a word about the
previous association. Roy Grinker Sr., editor of the American Medical Association Archives of General
Psychiatry stated in the first issue (13) “that decision was based on realistic recognition that neu-
ropsychiatry has become separated into neurology and psychiatry as distinct clinical specialties.” He
added, however, that the decision was also based on the need for both disciplines to be able to publish
more papers. 

It is certain that for a long time thereafter, in the Anglo-Saxon world, except for some exceptions
reviewed by Goetz in the previous chapter, the two disciplines ignored each other, when they were not

Fig. 2. Alois Alzheimer and his co-workers. Top row from left, F. Lotmar; N.N.; S. Rosenthal; Allers?; N.N.;
A. Alzheimer; N. Achucarro;  F.H. Lewy. Front row from left: Mrs. Grombach; U. Cerletti; N.N.; F. Bonfiglio;
G. Perusini. This photograph was taken in Alois Alzheimer’s laboratory on the second floor of the Nervenklinik
Nussbaumstraße in Munich during 1909 or 1910, and not, as erroneously stated on the original legend, at the
Deutsche Forschungsanstalt für Psychiatric which was founded only years later. It is often stated (even in this
text) that the person in the center holding a cigar is Kraepelin. There is, however, no evidence that this is the case.
(Courtesy of B. Lucci, MD and F. Vinci, MD.)



in open conflict. It is interesting in this respect to read the words written as recently as 1975 by
MacDonald Critchley. Critchley was a British neurologist, for many years head of the National Institute
for Neurological Diseases (known as Queen Square), and the author of many books related to neurol-
ogy and neuropsychology (14). In an essay in which he outlined the “training of a neurologist” (15) he
wrote, among the recommendations to the proper neurologist (who of course could only be a male) that
“if throughout his nine year apprenticeship, he could fit in a spell as a part-time clinical assistant in a
psychiatric clinic, so much the better.” He added, “personally, I do not feel that neurology should be
oriented towards psychiatry. A neuropsychologist is far less of an anomaly than a neuropsychiatrist.”
In Italy, psychiatry and neurology were traditionally studied together and in some cases are still part
of one department. When the chair of neurology position was created at the University of Padua in the
early 1950s, it was attributed to Giovanni Battista Belloni who, up to that time, had mainly practiced
psychiatry. Some of his assistants were encouraged to develop neurosurgery and one of them, Sergio
Dalle Ore, was the co-author of Terzian in the first description of a human case of the Klüver-Bucy
syndrome (16). Franco Basaglia who, together with some colleagues, revolutionized the practice of psy-
chiatry in Italy by opening up all the closed wards, was initially trained as a neurologist. In France,
until the “cultural revolution” of May 1968, psychiatry and neurology had strong ties, but on the whole
the field was very much dominated by neurology. Not uncommonly, one of the departments of Sainte
Anne, the major psychiatric hospital in Paris, was chaired by a neurologist for whom no other position
had been found. As a result, all of the psychiatrists who trained there had experience in both clinical
neurology and neuropathology. That is why an early description of progressive supranuclear palsy is
co-signed by the then young Jacques Lacan (17). Psychiatry and neurology are now quite separate and
autonomous disciplines, but their close ties remain. Pierre Pichot, who was president of the World
Psychiatric Association in 1977, wrote several articles clearly related to neurology and neuropsychol-
ogy, one of which (18) was intended to inspire further work (19). Henry Hécaen, one of the founders
of modern neuropsychology (20), had initially been trained as a psychiatrist and worked at Sainte-Anne
in close cooperation with psychiatrists, neurologists, and neurosurgeons. Similarly, Julian de
Ajuriaguerra trained at Sainte-Anne and became an expert in both fields. Two international journals
currently published out of Sainte-Anne show a clear distinction between the two disciplines.
L’Encéphale, founded in 1906, was initially dedicated to both, but is now almost exclusively focused
on psychiatry, as indicated by its subtitle—Journal of Clinical, Biological, and Therapeutic Psychiatry.
The other journal, the European Journal of Neurology (21) has two psychiatrists on its editorial board,
but the number of psychiatry-related articles submitted to the journal remains very small. A new jour-
nal, entitled Psychologie & NeuroPsychiatrie du Vieillissement (22), edited by Christian Derouesné,
aims to bridge the gap between neurology and psychiatry. 

There are at least three areas of research where psychiatry and neurology are clearly coming together.
The first is pharmacology. Since the 1950s, progress in neurotransmitter research has contributed sig-
nificantly to a true convergence of the two disciplines (23). Taking depression as an example, future
research will require developing better animal models of mood disorders, identifying genetic determi-
nants of normal and abnormal mood in humans and animals, discovering novel targets and biomarkers
of mood disorders and treatments, and increasing the recruitment of investigators from diverse back-
grounds to mood disorder research (24). The second is physiology. The startling mood effects that deep
brain stimulation sometimes has on people with Parkinson’s disease, as well as the dramatic success
ablative surgery has had in otherwise intractable cases of obsessive-compulsive disorder clearly under-
scores the “organicity” of behavior. The third is the overlap in the study of the dementias where behav-
ioral aspects are so prominent, in addition to the memory and cognitive aspects. We have already seen
that Hécaen and Ajuriaguerra, who are among the founders of modern neuropsychology, were initially
trained as psychiatrists. In North America, the field was led by Norman Geschwind and was, for a long
time, essentially in the hands of neurologists who, in fact, re-baptized the discipline “behavioral neu-
rology.” Now, however, people from different backgrounds are happily working together. The succes-
ses of societies such as the British Neuropsychiatry Association (25) and the Society of Child
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Neuropsychiatry in Italy (26) are examples of that cooperation. One can predict that in years to come,
there will be increasing collaboration and integration between the two fields and that other subdisci-
plines will join neuropsychology (behavioral neurology) and neuropharmacology as examples of this
new entente.
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Psychiatric Evaluation of the Neurological Patient

Stephen Salloway, Colin Harrington, and Sandra Jacobson

INTRODUCTION

Symptoms of anxiety, depression, and abnormal behavior are commonly seen in patients with neuro-
logical disorders. Screening for psychiatric symptoms is an important part of the evaluation of neuro-
logical patients. Many nonpsychiatric clinicians feel uncomfortable with psychiatric history-taking
and examination. The goal of this chapter is to provide a concise overview of essential components
of the psychiatric evaluation of neurological patients for practicing clinicians, residents, and medical
students. This chapter discusses the process of taking a psychiatric history, the organization of the
psychiatric examination, and the major psychiatric syndromes that should be reviewed as part of a
comprehensive neuropsychiatric assessment.

PSYCHIATRIC HISTORY

Psychiatric history-taking and examination should be seen as a core part of the assessment of neuro-
logical patients. The history should be obtained from the patient and in most cases from one or more
knowledgeable informants, as many patients will have difficulty reporting reliably on the extent and
nature of their behavioral problems because of cognitive or emotional factors. The psychiatric history
should be organized like that of any other medical-surgical specialty. The patient and any corrobo-
rating sources of history should be asked about the chief complaint. Onset, duration, and quality of
symptoms should be determined. Triggering and exacerbating factors and associated symptoms should
be explored. A detailed medication history should be obtained with special attention to current and
prior treatment with psychoactive medications. The physical diagnosis maxim that directs the physi-
cian to “look, listen, and feel” is particularly relevant to the neuropsychiatric examination. The neuro-
psychiatric evaluation is marked by an important interplay between patient and examiner. When
inquiring about the patient’s mood, it is important to note not only the content of the patient’s answer
but the affect, speech, gesture, choice of words, and psychomotor speed used to convey his/her answer.
When performing a cognitive assessment, it is important to note word-finding difficulties, confabu-
lation, use of compensatory cognitive strategies, and pauses and delays in answering questions, as well
as the content and correctness of the patient’s answers. For example, when exploring symptoms of
anxiety, it is crucial to note the quality of voice, the presence of tremor, fidgetiness, and compulsive
or repetitive behaviors of the patient during the evaluation.
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Psychiatric syndromes are contextually bound by medical and developmental history. Possible rela-
tionships between the onset of psychiatric symptoms and past medical events should be explored. Past
psychiatric history is of particular importance. The neurologist must be adept at eliciting psychiatric
history and reviewing psychiatric symptoms. It is often helpful to establish the patient’s premorbid
baseline behavioral style or temperament. This allows a more accurate measurement of index behav-
ior and symptoms as a change from this baseline. The examiner can ask, simply and unassumingly,
“Are you basically a quiet (reserved, boisterous, talkative, garrulous, or guarded) person? Do you tend
to stick to yourself? If so, would you call yourself shy or do you choose to be alone? Do other people
know you as a social and outgoing person? Do you tend to be careful or a little on guard about inter-
actions with other people? Would you or others say you have a temper? Does it ever get you into a
bind or into trouble? Are you typically blue or do you see the glass as half empty? Would you say that
you’re the anxious type?” History of prior psychiatric evaluation and treatment must be explored. Past
psychiatric diagnoses should be clarified. History of inpatient, as well as outpatient, treatment should
be assessed. Psychotropic medication treatment trials, their indications, target symptoms, doses, dura-
tion, benefits, and side effects should all be documented. Suicidal thinking and attempts are encoun-
tered in many neurological diseases including stroke, multiple sclerosis, traumatic brain injury,
amyotrophic lateral sclerosis, and dementia (especially Huntington’s disease). Past psychiatric history
and review of symptoms must therefore include an assessment of suicidal ideation and behavior.
Patients should be asked forthrightly about symptoms of suicide. Violent behaviors directed against
others can also be seen in these and other neurological diseases. The examiner should ask the patient,
family, and significant others about erratic, disinhibited, and violent behaviors. If there is any ques-
tion of significant violent behavior, the examiner should attend to his/her safety during the examina-
tion. Common safety measures include leaving the door slightly ajar, situating oneself between the
patient and the door for egress as needed, arranging for security to be present, and using restraints
when indicated. 

Many psychiatric syndromes bear a relationship to developmental and social history. Developmental
history should include information, if available, about pregnancy, delivery, prolonged hospital stays
in infancy and childhood, and achievement of language and motor milestones. School performance,
tutoring, special testing or education, and final grade completed should be documented. Peer-group
interaction and social behavior should be assessed. Participation in hobbies, athletics, and other
extracurricular activities can offer insight into social and cognitive abilities. Occupational history and,
if appropriate, time spent in the armed services should be explored as they can provide insights into
general function in adult life.

Marital and parental status should be documented. Composition of the home should be clarified
including living arrangements and relationships with spouse, children, parents, siblings, grandparents,
and extended family members. The patient should be asked about physical, verbal, and sexual abuse
if it appears clinically relevant.

Illicit substances can have profound effects on mood, cognition, and behavior. For this reason, sub-
stance abuse and dependence must be assessed. Whereas patients may at times be ashamed of and/or
reluctant to volunteer information about substance use, the examiner should have no compunction about
reviewing this history. Patients should be asked directly about use and abuse patterns of illicit sub-
stances, both past and present. Types of drugs (cocaine and stimulants, opiates, ethanol, hallucino-
gens, cannabis, etc.) and routes of drug use should be documented. History of detoxification and other
substance treatment should be reviewed. Indeed, prior alcohol detoxification is a risk factor for com-
plicated alcohol withdrawal syndromes such as delirium tremens. Risk factors and prior testing for
human immunodeficiency virus (HIV) such as sharing needles, multiple sexual partners, male homo-
sexual contact, and exposure to HIV-positive individuals should be explored if clinically indicated.

Patients and physicians are often uncomfortable discussing sexual histories. Because patients are
often reluctant to volunteer symptoms of sexual dysfunction, it is incumbent on the examiner to
approach the sexual history in a confident and straightforward fashion. Patients are frequently pleased
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that the physician has broken the ice to discuss concerning but embarrassing sexual symptoms. Patients
can be asked, “Many patients whom I see complain of problems with sexual function. Has this been
a problem for you?” Once introduced as an area to be explored, the patient should be asked about sexual
orientation, sexual abuse (if indicated) pain associated with sexual activity, libido, arousal, and orgas-
mic capacity. The timing of onset of sexual problems to the use of medications, such as serotonin reup-
take inhibitors, should be determined because many psychotropic agents can cause decreased libido,
erectile dysfunction, and orgasmic delay. Issues of safe sex can be discussed as well, providing a com-
ponent of preventative medicine in the initial evaluation.

Many psychiatric and neurological diseases have a genetic component. Elaboration of family his-
tory of neuropsychiatric symptoms and disease can be very helpful in guiding differential diagnosis
and treatment. Rates of dementia, depression, anxiety, and schizophrenia are increased in first-degree
family members of patients with these disorders. Attention to familial patterns of mood, motor, cogni-
tive, and behavioral symptoms can aid in the diagnosis of these and other neuropsychiatric disorders.
Treatment response in genetic family members with similar symptoms or diagnoses should also be
documented. Response to psychotropic medications of family members, with regard to both benefi-
cial and adverse effects, can sometimes predict response of the patient to similar agents.

Mood disorders are marked by discrete episodes of depressive or manic spectrum signs and symp-
toms. Patients who experience only depressive spectrum symptoms are diagnosed as having a unipolar
depressive disorder. Patients who experience both manic and depressive spectrum symptoms are diag-
nosed with bipolar disorder. Depressive symptoms include sad or depressed mood, lack of energy (aner-
gia), reduced interest or involvement in pleasurable activities (anhedonia), constricted sense of the
future, hopelessness, helplessness, feelings of guilt, changes in vegetative functions of sleep, appetite,
and sexual behavior, and suicidal ideation. Aggressive, irritable, and labile affect and behaviors are
accepted criteria in the diagnosis of child and adolescent depression. Patients must experience symp-
toms for at least 2 weeks to meet criteria for a major depressive episode. Patients who experience depres-
sive symptoms that are chronic (>2 years) and subsyndromal are diagnosed as dysthymic.

Patients should be asked if they are depressed. If patients volunteer a history of depression, they
should be asked what they mean by the use of the word “depression.” Patients should be offered other
terms that they or the examiner might equate with depression including sad, blue, or down. After estab-
lishing the patient’s core mood state, the examiner should evaluate for the presence or absence of asso-
ciated depressive symptoms such as loss of interest in usual activities, change in appetite or weight,
difficulty sleeping, change in libido, and physical symptoms.

PSYCHOTIC DISORDERS

Psychosis is a syndrome comprised of symptoms of hallucinations, delusions, thought disorder,
and disorganized behavior. Psychotic symptoms can occur across a wide range of neuropsychiatric
syndromes ranging from schizophrenia in younger patients to dementia in the elderly. Perhaps more
than any other psychiatric symptoms, those of psychosis need to be considered in the broader context
of medical, neurological, and psychiatric illness to ensure accurate diagnosis and proper treatment.
Although it is at times difficult to distinguish between normal and pathological mood and anxiety states,
psychotic symptoms always represent aberrant experience.

New-onset psychotic symptoms should be approached as a mental status change. Generally speak-
ing, psychotic symptoms in the elderly represent encephalopathy, delirium, or dementia, until proven
otherwise. Psychotic symptoms occur commonly in dementia syndromes including Alzheimer’s dis-
ease, Parkinson’s disease, and Dementia with Lewy Bodies. Documentation of a history of cognitive
dysfunction and/or functional decline is, thus, diagnostically very important. Clarification of base-
line cognitive function is crucial in the evaluation of more acute onset psychotic symptoms that sug-
gest a delirium. 

Psychotic symptoms often generate significant fear, confusion, and agitation. When possible, espe-
cially in the patient with delirium or dementia, it is helpful to explain to the patient the nature of brain-



based sensory misperception, cognitive misprocessing, and misattribution of cause and meaning of
events in the environment that lead to hallucinations and delusions. This effort at education and appeal
to patient insight can provide understanding, reassurance that the patient is “not crazy,” and evidence
that his/her otherwise strange and foreign experience is familiar to and treatable by the examiner.

Patients may report discrete episodes of abnormal behavior that range from panic attacks to dis-
sociative episodes. Information about the frequency, duration, and pattern of these events and any
known precipitants should be obtained from the patient and a knowledgeable informant. The neurol-
ogist should ask the patient to describe a typical event from beginning to end with corroboration from
individuals who have witnessed the event. Patients with panic attacks may describe experiences of
depersonalization where they feel disconnected from their body, or derealization, “spaciness” or
altered perception where they feel disconnected from their surroundings. These symptoms are often
difficult for the patient to describe and can be difficult to elicit as well. Patients can be asked, “When
you get these episodes of anxiety do you ever feel weird or get the sense that things around you aren’t
‘quite right’, distorted in size, too fast, or too slow?”.

Neurologists and psychiatrists frequently encounter patients whose subjective complaints cannot be
adequately explained by objective examination findings. A disparity between subjective symptoms and
objective examination is common to a number of psychiatric diagnoses including somatoform
disorders (somatization disorder, somatoform pain disorders, and hypochondriasis), conversion disor-
der, factitious disorder, and malingering. Patients with hypochondriasis are often very concerned with
the meaning and significance of their symptoms. Hypochondriacal patients are preoccupied with the
worry that they have a serious disease based on misinterpretation of symptoms. Conversion disorder
patients typically present with neurological deficit symptoms such as numbness, weakness, blindness,
mutism, and/or a change in level of consciousness that are either nonanatomic or unexplained by diag-
nostic studies. Disparity between patient complaints and diagnostic tests can cause frustration for the
physician. The evaluation of symptoms that lack a clear physiological basis should be direct and thor-
ough. A review of psychosocial stressors and evaluation for the presence of anxiety or depressive symp-
toms that may relate to the somatic presentation should be sought. The results of the evaluation should
be reviewed sensitively and openly with the patient and the patient’s family.

Patients should be asked directly about memory problems. Patients may have limited insight into
cognitive dysfunction and it is important to query family about changes in the patient’s memory and
behavior and the degree to which these symptoms interfere with the patient’s daily functioning.
Families often describe a patient’s excellent recall of remote events and thus report that the patient
does not have problems with memory. Often, mild depression and irritability may be the first sign of
a degenerative disorder such as Alzheimer’s disease.

Axis II diagnoses, known as personality disorders, refer to long-standing maladaptive patterns of
behavior that interfere with interpersonal relationships and general function (1). A common feature
of axis II personality disorders is an oversensitivity and vigilance to real or perceived interpersonal
slight. Patients with a personality disorder are often on guard for any signal or suggestion of frustra-
tion, anger, mistrust, or other negative emotions on the part of the examiner. When these patients feel
slighted or misunderstood, they frequently respond with anger, righteousness, defensiveness, and accu-
sations of mistreatment. If a patient with a personality disorder responds angrily and with accusations
to a perceived slight that was unintended or of which a physician is unaware, it may catch the physi-
cian off guard and the physician may reflexively respond with anger of his/her own. When this occurs,
the patient with limited insight into his/her own proactive behavior may interpret the physician’s angry
response as further evidence of the earlier assumed mistreatment. It is important that the examiner be
attentive to the patient’s interpersonal style and resist provocation. 

PSYCHIATRIC EXAMINATION

The components of the psychiatric examination include the following, in the order in which they
are described in a formal case presentation:
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• Appearance and behavior
• Motor activity
• Mood and affect
• Speech and language
• Thought content
• Perception
• Insight and judgment
• Attention and orientation
• Memory and other cortical functions

The following are important points for conducting and interpreting the psychiatric examination.
First, the patient’s level of arousal must be adequate for evaluating cognition and behavior. Second,
the examiner must interpret cognitive results in light of the patient’s level of education and socio-
economic background. Third, the patient’s best response is the most valid. Therefore, the examiner
must make every reasonable effort to ensure a proper environment for testing. The examination should
be stopped if the patient becomes noticeably fatigued.

Appearance and Behavior
What the examiner observes about the patient in terms of appearance and behavior contributes sig-

nificantly to the differential diagnosis. Observations begin the moment the examiner meets the patient,
and continue throughout history-taking and examination. It is important that the examiner be able to
clearly describe and communicate his/her observations.

Useful observations are those describing characteristics such as the following:

• Body type: for example, Pickwickian in the patient with obstructive sleep apnea, emaciated in the anorexic
or cancer patient.

• Physical stigmata: “Bat” ears of Fragile X syndrome, wrist scars from self-injury in borderline patients.
• Posture: Stooped posture of subcortical dementia, rigid posture of PSP, slumped posture of the depressed

patient.
• Bearing: Aggressiveness in the manic patient, haughtiness in the narcissistic patient, self-effacement of the

phobic or avoidant patient.
• Attire: Disheveled appearance or inappropriate dress (coats in hot weather) can be characteristic of the

schizophrenic or demented patient, outlandish or risqué dress of the manic patient, and bizarre appearance
of the schizophrenic patient (corks in the ears, ties worn around the arms).

• Grooming: Unwashed, unshaved, uncombed, dirty appearance can be characteristic of the schizophrenic
patient, or (to a lesser degrees) of the depressed or demented patient. Poor dentition can be characteristic
of chronic mental illness.

• Level of alertness or vigilance: Can be decreased in acute confusional states, vigilance can be increased in
patients with obsessive compulsive disorder.

• Level of comfort: Can be low in the anxious or psychotic patient.
• Ambulation status: Refusal to walk can be characteristic of geriatric depression, temporary paralysis is also

seen in conversion syndromes.
• Unusual or repetitive behaviors: Head-banging in the autistic patient, overfamiliarity with the doctor in the

patient with frontal lobe dementia or mania; frequent checking outside the exam room door in the paranoid
patient.

Motor Activity
To supplement information obtained in the course of the neurological examination, observations

regarding the patient’s motor activity are made during the evaluation. Posture and gait are observed
as the patient enters the examination room. Abnormal movements, including tremor, chorea, dysto-
nia, tics, mannerisms, and stereotypic movements, which are repetitive, seemingly driven, nonfunc-
tional motor behaviors (e.g., head-banging), are noted.

Motor activity exhibited can be unusually increased or decreased in amount. Increased motor
activity may be manifest by distractibility, restlessness, fidgeting, changing positions, jumping,
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shouting, or screaming. Hyperactivity and agitation are terms often used to describe increased
motor activity. Increased motor activity is seen in various psychiatric conditions, including delir-
ium, acute psychosis, mania, agitated depression, and drug-induced states. Aggression is a more
extreme form of increased motor activity that may be verbal or physical in nature. Often, verbal
aggression is the harbinger of physical aggression. Physical aggression may be directed towards
objects or toward people. Escalating aggression should never be ignored, even in a seemingly safe
or benign medical setting.

Reduced motor activity may be manifest by stooped or slumped posture, bowed head, abnormal
stillness, slowness, delay of initiation of movement, early stopping of a movement initiated by the
examiner, averting gaze, closing eyes, turning head away, or turning back to the examiner. Reduced
motor activity may be seen as a manifestation of the negative symptoms of schizophrenia, depression,
delirium, catatonia, or drug-induced states.

Psychomotor retardation consists of slowness in speech, movement, and thinking. When echopraxia
is present the patient spontaneously mimics the movements of the examiner. Extreme examples of
decreased movements are catalepsy and waxy flexibility in which the patient maintains his/her limbs
in postures initiated by the examiner for extended periods.

Tardive dyskinesia is a hyperkinetic syndrome commonly seen among patients with chronic psy-
chiatric illness, particularly those who have had long-term treatment with conventional antipsychotic
medications. Clinically, patients may present with mouthing, chewing, puckering, smacking, suck-
ing, licking, or other orolingual movements. Choreic movements of limbs may also be seen, especially
distally. Speech abnormalities can include slowed rate, loss of intelligibility, and impaired phonation.
The presence of these abnormal motor findings may provide an important clue that a patient has a
chronic psychiatric condition. Tardive dyskinesia can be rated using standardized scales such as the
Abnormal Involuntary Movement Scale (2).

Akathisia is a subjective feeling of restlessness with the irresistible urge to move. Observed behav-
iors consist of pacing, stomping, tapping, running, and crossing/uncrossing of the legs. It particularly
affects the lower extremities. Akathisia is a common side effect of neuroleptic medications, and can
occur acutely, subacutely, or as a tardive (late-appearing) syndrome.

Affect and Mood

Both affect and mood contribute significantly to the patient’s mental status profile, and frequently
form the core of the diagnostic impression. Mood refers to the patient’s subjectively experienced emo-
tional state, whereas affect is what is observable by others. The examiner makes observations about
affect, and the patient is questioned directly about mood. In general, mood is more stable than affect.
Congruence (agreement) between mood and affect is the rule, except in certain pathological condi-
tions such as pseudobulbar states, or in some types of schizophrenic exacerbation. Patients differ in
their ability to sense and report their own emotions or moods. The complete inability to do so is termed
“alexithymia.” The experienced clinician will use his/her own feelings as a gauge to help determine
a patient’s internal state. The hostile patient may engender anger, the depressed patient sadness, the
chaotic patient disorganization, and the elated patient laughter.

Affect and mood are characterized by the following:

• Range: The degree to which affect varies from a baseline. Normal affect spans a range that includes posi-
tive (happy) and negative (sad) elements, depending on the content of speech. Using a visual analog scale
of mood (happy–sad) is an easy way for patients to rate their mood (3), especially for patients with aphasia.

Common terms used to describe mood:
depressed—pathological feeling of sadness.
dysphoric—unpleasant
elevated—more cheerful and confident than usual
euphoric—intense elation, with feelings of grandeur
expansive—feelings expressed without restraint; often associated with overestimation of one’s importance
euthymic—healthy, balanced mood (not depressed or elevated) with normal range
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dysthymic—persistence of low grade depressed mood that does not meet criteria for major depression
melancholic—profoundly depressed mood state that is usually associated with vegetative symptoms
of impaired appetite and sleep, and psychomotor slowing.

• Intensity: Describes how extreme the affect appears, from shallow to intense. Affect characterized by
reduced intensity is said to be “blunted.” Flattened affect denotes the absence of affective expression.
Restricted or constricted affect describe a reduction in range and intensity of affect.

• Stability: Affect is stable in healthy individuals with normal variability in response to environmental
demands. Labile affect, in contrast, is highly variable and rapidly shifting, often with minimal provocation
from events in the patient’s environment.

• Appropriateness: How well affect matches the content of speech or thought. Inappropriate affect can be
found in patients with psychotic states, frontal lobe dysfunction, somatoform disorders (la belle indiffer-
ence), or certain personality disorders such as antisocial personality. Relatedness: how the patient interacts
with the examiner or others. Lack of relatedness characterizes disorders such as autism and paranoid states.

The depressed individual may present with one or more of the following features: distressed appear-
ance of facial muscles (frowning, squinting, down-turned corners of the mouth), poor eye contact,
stooped posture, tearfulness, choking up when talking, frequent sighing, irritability, oppositional
behavior, and negative content of speech. It can be challenging to evaluate depressive symptoms in
patients with neurological illnesses such as Parkinson’s disease and myasthenia gravis because the
expression of affect may be blunted by bradykinesia and facial weakness. It is important to ask these
patients directly about their mood and symptoms of depression.

Depression can be distinguished from apathy by the presence of neurovegetative signs (insomnia,
anorexia, loss of libido), dysphoria, and psychological symptoms (guilt, hopelessness, low self-
esteem) in depression. The apathetic patient appears indifferent rather than distressed (4). Apathy can
be found in association with abulia, which is loss of spontaneity manifested by motor slowing, loss
of initiative, and lack of effort. At times, abulic patients will not respond to questions or commands,
or will respond only intermittently.

The manic patient is readily recognized by elevated, euphoric, expansive, or irritable mood, dis-
tractibility during the examination, history of decreased need for sleep, grandiosity, flight of ideas,
agitation, pressured speech, and thoughtless disregard for the consequences of present actions. The
hypomanic patient can present with a subtler array of symptoms that seem to suggest a diagnosis of
narcissism (e.g., excessive self-absorption, egotism, and lack of regard for others). The anxious patient
may exhibit increased vigilance, exaggerated startle response, tremor, tremulous voice, tachycardia,
and hypertension. Content of speech may be notable for themes of threat or worry. Significant anxi-
ety may exist as a primary disorder, or in association with depression.

Speech and Language

Observations about the quality of the patient’s speech, language, and articulation can be very
useful in the differential diagnosis of neuropsychiatric disorders. Observations about speech and lan-
guage are made during the interview. Describe the patient’s spontaneous speech. Is it fluent? Is the
rate of speech output normal, increased or decreased? The amount, speed and volume of speech may
be increased in the manic or the anxious patient. When asked to slow down, the manic patient
may not be capable of doing so, in contrast to the anxious patient. A reduced quantity of speech output,
as when the patient does not answer, does not volunteer information, or has to have questions repeated,
may indicate the presence of major depression or the negative syndrome of schizophrenia. Is speech
effortful? Is articulation clear or slurred? Speech articulation can be tested by having the patient enun-
ciate selected sounds (“l-k-g”) or phrases (“yellow lorry,” or “baby hippopotamus”). Is there difficulty
with phonation? Is it soft or hypophonic such as seen in Parkinsonian disorders? Are there neologisms,
made up words that may be seen in schizophrenia or paraphasic errors characteristic of aphasia? Does
the language content make sense or is it meaningless or even incomprehensible? Does the patient strug-
gle to find names for objects or people? To what degree is the patient aware or frustrated by their speech
or language difficulty? Is repetition intact? Ask the patient to repeat a simple phrase such as “I am in
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the hospital” and progress to “no if’s, and’s, or but’s.” Comprehension can be assessed with simple
motor commands and move on to more complex questions until the limits of the patient’s compre-
hension are discovered. Is speech prosody or the ability to use rhythm and inflection of speech to
express emotion in tact? Can the patient comprehend the emotional expression of others?

Thought Content and Perception

Thought Content

Although the skilled examiner may make some observations during the interview that suggest abnor-
malities of thought content, in general, the patient must be asked directly about this part of the exam-
ination. Specific content covered includes suicidal thoughts or plans, homicidal thoughts or plans,
delusions, obsessions, phobias, and health preoccupations.

It is important that the neurologist recognize that simple discussion of suicidal or homicidal
thoughts does not “plant” such thoughts where they did not exist before. On the contrary, it is the
unspeaking patient with a violent thought or plan (particularly if that patient is paranoid) who repre-
sents the greatest danger. Frank discussion of suicidality and homicidality can be initiated in any
number of ways, depending on the issues the patient brings to the evaluation, as the following exam-
ples illustrate.

For the patient who reports depression, the examiner might use a graded series of questions:

• Some of my patients who tell me they are depressed also say that they get to the point where it feels like
life is not worth living anymore. Is that true for you? If so, have you ever thought about ending it all? If so,
have you thought about how you would do that? Do you have access to weapons/pills/etc. at home?

For the patient who appears hostile or angry about something:

• Is there anyone out there you are mad at? Are you mad enough to do something about it? What are you
thinking about doing? Do you have a plan for that?

In general, past history of suicide attempt or legal incarceration for assault or attempted murder
are predictors of whether such behavior will be exhibited in the future. In addition, alcohol intoxica-
tion or use of drugs associated with impairment of impulse control also increase the risk of these behav-
iors. If the examiner does uncover homicidal thoughts or plans directed against another named
individual, it is the examiner’s legal responsibility to notify that individual directly (the “Tarasoff”
warning) and to document that this was done in the medical record.

Delusions are fixed false beliefs. The degree of conviction with which a false belief is held can
vary from a feeling to a preoccupation to an overvalued idea, and finally to total conviction or delu-
sion. In the latter extreme, the patient is said to have poor “reality testing,” which means that they have
lost contact with what is happening in the external world. Selected types of delusions are listed below.
The category of paranoid delusions includes persecutory delusions, delusions of reference, delusions
of grandeur, and delusions of control.

• Control: The belief that one’s will, thoughts, or feelings are controlled by external forces. Specific beliefs may
include thought withdrawal (thoughts are being removed from one’s mind), thought insertion (thoughts are
being planted in one’s mind), or thought broadcasting (thoughts can be heard by others, as if being broadcast).

• Erotomanic: The patient’s belief that someone, usually a prominent person, is in love with them (more
common in women).

• Gandeur: An exaggerated conception of one’s own importance, power, or identity.
• Infidelity: Belief that one’s lover is unfaithful (also called delusional jealousy).
• Persecutory: Belief that one is being harassed, cheated, or persecuted.
• Reference: Belief that events, objects, or the behavior of other people refers to oneself. The reference usu-

ally represents a negative influence.
• Somatic: Belief that some body function or organ is diseased (e.g., that intestines are rotting).
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Perceptual abnormalities can occur in different modalities, including auditory, visual, gustatory,
olfactory, and tactile. Abnormalities can be positive, where sensation is added (an illusion or halluci-
nation), negative, where sensation is removed or reduced (neglect), or distorted (e.g., micropsia,
where the stimulus is perceived as smaller than actual size). Simple observation can sometimes reveal
perceptual abnormalities such as auditory hallucinations, when the patient appears to talk to someone
not present; visual hallucinations, when the patient reaches for something in the air above the bed; or
unilateral neglect, when the patient has shaved only one side of his face. Usually, however, the patient
has to be asked about these phenomena, or tested with simple tasks such as clock-drawing to uncover
deficits. Normalizing statements such as the following can be useful in eliciting information regard-
ing perceptual abnormalities:

• Some patients who tell me they are very depressed also say that sometimes they have unusual sensory expe-
riences such as hearing voices that other people don’t hear. Has this happened to you?

• Some patients who have a fever can become delirious, and for a short time they have strange experiences
like seeing visions. Has this happened to you?

Insight and Judgment

Insight refers to the patient’s ability to understand the actual cause and meaning of a situation such
as an illness. To evaluate the patient’s level of insight ask the patient to explain the circumstances of
his/her illness. “Why are you in the hospital?” is a good leading question. Ask the patient how the ill-
ness has affected his/her family or workplace relationships. Judgment implies the ability to make rea-
sonable decisions in light of circumstances. The patient may demonstrate intellectual insight by
reciting facts (e.g., risks and benefits of a proposed procedure), but true insight involves the ability to
assess a situation and take appropriate action. This can be assessed by determining how a patient
handles day-to-day affairs such as paying bills on time or cooking a meal. Alternatively, standard probes
such as the “stamped letter” or “fire in the theater” scenarios may be used.

Frontal Systems
Irritability, emotional lability, disinhibition, and apathy are frequently seen following frontal systems

injury. Some patients, most commonly those with medial frontal lobe impairment, are subject to an over-
flow of emotions with little provocation, called pseudobulbar affect. Environmental dependency and 
utilization behavior may be seen (5,6). Judgment, insight, and social restraint are mediated in large part
by systems in the dorsolateral prefrontal cortex. The dorsolateral prefrontal cortex integrates highly
processed sensory information from multiple sensory modalities and is responsible for executive func-
tions, which provides for mental flexibility and control of working memory. Injury to the dorsolateral
prefrontal cortex may produce loss of abstraction, impaired maintenance of goal-directed behavior,
decline in self-awareness and poor modulation of behavior as conditions change (7). In this regard, prac-
tical bedside self-questions for the examiner are: Is the patient able to monitor his/her own behavior? Is
the patient aware of his/her own errors during the examination? Easy to administer, standardized ratings
of behavioral disturbance in neurological patients have been developed (8,9).

Attention
Decreasing attention may be the first sign of an underlying encephalopathy. One can usually get a

good impression of the patient’s attentional ability by observing his or her attentiveness during the exam-
ination. There are a number of useful bedside tests of attention. Digit-span forward is simple and repro-
ducible. The patient is asked to immediately recall a small group of numbers, and the size of the group
is increased until errors are made consistently. Asking literate patients to spell a word forward and then
backward or to recite the months of the year or days of the week backward and digit-span backward
are other good tests of attention and concentration. Another variation is to call out letters at the rate of
one per second and ask the patient to tap whenever he or she hears the letter A. Subtraction of serial 7s
from 100 can be used to assess attention, but this test is influenced by memory and arithmetic abilities.
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Patients should be oriented to time (day of the week, month, season, and year) and place (hospital, floor,
city, and state). They should be familiar with leading public officials such as the president of the United
States and have some awareness of key events in the news. The clock-drawing test and Trail Making
Test A and B are other useful tests of attention and executive function (10,11).

Memory and Other Higher Cortical Functions
Memory is not a unitary function and different brain systems subserve specific memory functions.

Immediate recall or working memory refers to memory traces that decay in seconds without rehearsal.
The digit-span test, just described as a test for attention, is also a useful approximation of working
memory. Auditory digit-span testing is not valid in aphasic patients with repetition deficits. Asking
the patient to register three items is a good test of working memory. Episodic memory involves form-
ing a record of recent events. Episodic memory can be tested by asking the patient to describe either
a recent event or what he/she had for breakfast. Asking the patient to recall three words after a 5-minute
delay is another good test of episodic memory (12,13). Paragraph-recall tests such as the Logical
Memory Scale of the Wechsler Memory Test and the New York University Paragraph Test are reliable
tests of episodic memory (14,15). A number of standardized list learning tasks have also been devel-
oped to test episodic memory (16). Nonverbal memory can be tested by asking the patient to repro-
duce shapes from memory or to find objects hidden in the room after a delay. For aphasic patients,
one can present three objects and ask the patient to pick them out after an appropriate delay. Long-
term memories refer to events that occurred days, weeks, months, or years in the past. The examiner
can usually form an assessment of the patient’s long-term memory function when compiling the his-
tory. To test long-term memory further, the patient can be asked about specific earlier personal life
events or about past events in local or national history.

Damage to hippocampal-limbic memory circuits may produce amnesia. Retrograde amnesia refers
to lost recollection of events before a specific event (e.g., head injury) and anterograde amnesia to
the absence of memory for events thereafter. In retrograde amnesia, the patient has lost the brain’s
record of events that have already been registered, whereas in anterograde amnesia the brain is unable
to record ongoing events. Patients with Alzheimer’s disease will have trouble with registration and
recall. Patients with subcortical dementia usually do fairly well on immediate recall and they may
retrieve the three items after prompting.

Is there evidence of agnosia or the inability to recognize the meaning or use of a stimulus or object?
Does the patient have apraxia or the inability to perform a requested motor act despite intact motor
and sensory systems, adequate comprehension, and adequate cooperation and attention? Ideomotor
praxis relates to the performance of a single motor act such as sticking out the tongue. A patient who
can perform single actions but cannot do a series of them in sequence has ideational apraxia, suggesting
a dominant parietal localization. This can be tested by asking the patient to demonstrate lighting a
match and blowing it out. Is there evidence for neglect suggesting a right parietal deficit? Is the patient
inattentive to the one side of the body or space? Is there active denial of illness or deficit suggesting
anosognosia and raising the possibility of conversion disorder?

PSYCHIATRIC DIAGNOSIS

Psychiatric diagnoses are most commonly reported based on the diagnostic criteria of the Diagnostic
and Statistical Manual IV (DSM IV-TR) (1). Five different domains of information (axes) are used,
with the intent of ensuring a more comprehensive evaluation, facilitating treatment planning, and gen-
erating prognostic information. The five axes are as follows:

Axis I: Clinical disorders
Other conditions that may be a focus of clinical attention

Axis II: Personality disorders
Mental retardation
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Axis III: General medical conditions
Axis IV: Psychosocial and environmental problems
Axis V: Global assessment of functioning

Axis I disorders include most of the major psychiatric diseases and syndromes:

• Disorders usually first diagnosed in infancy, childhood, or adolescence
• Delirium, dementia, and amnestic and other cognitive disorders
• Mental disorders due to a general medical condition
• Substance-related disorders
• Schizophrenia and other psychotic disorders
• Mood disorders
• Anxiety disorders
• Somatoform disorders
• Factitious disorders
• Dissociative disorders
• Sexual and gender identity disorders
• Eating disorders
• Sleep disorders
• Impulse-control disorders not elsewhere classified
• Adjustment disorders
• Other conditions that may be a focus of clinical attention

Personality disorders and mental retardation are listed separately on axis II in an attempt to increase
surveillance for these conditions, which may be co-morbid with axis I disorders. Axis II disorders are
as follows:

• Paranoid personality disorder
• Schizoid personality disorder
• Schizotypal personality disorder
• Antisocial personality disorder
• Borderline personality disorder
• Histrionic personality disorder
• Narcissistic personality disorder
• Avoidant personality disorder
• Dependent personality disorder 
• Obsessive-Compulsive personality disorder
• Personality disorder not otherwise specified
• Mental retardation

General medical conditions are listed on axis III. In some cases, axes I and III are linked physio-
logically, as in: axis I: 293. 83 Mood Disorder Due to Hypothyroidism, With Depressive Features and
axis III: 244. 9 Hypothyroidism. In other cases, axis I and axis III are linked psychologically, as in:
axis I: 309. 0 Adjustment Disorder with Depressed Mood and axis III: Carcinoma of the Breast. Other
medical disorders listed on axis III can help guide pharmacotherapy for axis I disorders, as in diabetes
mellitus in a patient with schizophrenia.

Axis IV is used to record psychosocial and environmental problems that affect the diagnosis, treat-
ment, or prognosis of disorders listed on axes I and II. Often, multiple problems must be listed.
Usually, the problems noted will be recent (i.e., present in the year prior to the current evaluation),
but in some cases, it will be important to note significant earlier life events. An example would be
combat experience in a patient with an axis I diagnosis of posttraumatic stress disorder. Problems noted
on axis IV may be categorized as follows:

• Problems with a primary support group
• Problems related to the social environment
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• Educational problems
• Occupational problems
• Housing problems
• Economic problems
• Problems with access to health care services
• Problems related to interaction with the legal system/crime
• Other psychosocial and environmental problems

Axis V is used to report the patient’s overall level of functioning, using the Global Assessment of
Functioning (GAF) scale. Function is rated only in terms of psychological, social, and occupational
functioning. The GAF is divided numerically into 10 ranges of function (0 [low]–100 [high] level of
function), with each 10-point range described by two parameters: symptom severity and functioning.
The GAF score for a particular patient is determined by estimating where on the scale each of the two
parameters fall. If the two parameters differ, the lower of the two is selected. For example, the GAF
rating for a patient who represents a significant danger to him/herself but is otherwise functioning
well would be below 20.

SUMMARY

The evaluation and treatment of psychiatric symptoms is a part of the routine care of neurological
patients. Neurologists should approach this aspect of care knowledgeably and directly. Symptoms of
psychosis, unusual behavior, suicidality, and substance abuse should be evaluated in a straightforward
manner with information obtained from the patient, family, clinicians, and other reliable sources.
Familiarity with psychiatric terminology and diagnoses is important for communicating with col-
leagues and developing an effective treatment plan.
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4
An Overview of Depression

Irene Hegeman Richard and Jeffrey M. Lyness

INTRODUCTION

Depressed mood is a common part of normal as well as abnormal human experience. This ubiq-
uity leads many to consider depressive illness as a benign, “functional” condition. As seen in this
overview, such notions should be put to rest. We stress that depression is a disabling and potentially
progressive condition, best conceptualized as an illness (or set of illnesses) affecting many aspects of
brain function. Fortunately, depression is treatable, and there is clear evidence that early intervention
and sustained treatment can ameliorate symptoms, reduce disability and vastly improve quality of life.

EPIDEMIOLOGY AND PHENOMENOLOGY

Depressive disorders are associated with disturbances in emotion, cognitive, autonomic, and motor
functions. Depression may range in severity, and includes diagnostic constructs such as major depres-
sion, minor depression, dysthymic disorder, and so-called “subsyndromal depressions,” as described
here. The point prevalence of major depression is about 3–5% in males and 8–10% in females; life-
time prevalence figures are twice as high. Major depressive disorder can begin any time from child-
hood through old age, although the peak age at onset is probably in the fourth decade of life. Depression
is a major public health problem (1,2), representing the leading correlate of disability and premature
death among people 18–44 years of age and is the second leading correlate of disability for people of
all ages. Depression is frequently co-morbid with systemic or neurological disorders (3). For exam-
ple, depression is associated with increased rates of death and disability from cardiovascular disease,
accounts for more disability than medical burden per se in some medical populations (e.g., low-vision
elders), and is the biggest factor decreasing quality of life in many neurological conditions (e.g.,
Parkinson’s disease [4]). Although major depression (see discussion below) is associated with the most
severe morbidity and mortality, the cumulative functional morbidity is actually greater for the more
common, less severe forms of depression. Functional disability can range from impaired school or
work performance, social withdrawal, or in severe cases total lack of performing basic activities of
daily living.

Depression is a syndrome reflecting alterations in several domains of brain functioning. By defini-
tion, patients experience lowered mood (such as dysphoria), or markedly decreased interests or anhe-
donia (inability to derive pleasure in things formerly deemed pleasurable). Often, patients experience
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other emotional symptoms, such as anxiety or irritability, which may be particularly prominent in chil-
dren and older adults. The ideational symptoms of depression include thoughts of hopelessness, help-
lessness, worthlessness, guilt, and suicidal ideation. Cognitive symptoms include difficulty concentrating
or making decisions (see “Cognitive Deficits in Depression” section). The depressive syndrome also
includes alterations in somatic function (sometimes referred to as the “neurovegetative” symptoms),
including changes in sleep, appetite, weight, psychomotor function, level of energy, and libido. Some
patients (particularly those with neurovegetative symptoms) experience a diurnal variation in their symp-
toms. Abnormalities of sleep architecture associated with depression include sleep-continuity distur-
bances (prolonged sleep latency, increased intermittent wakefulness, early morning awakening), reduced
non-rapid eye movement (REM) stages 3 and 4 (slow-wave) sleep and decreased REM latency. The
neurovegetative changes may be the first symptom of a depressive episode and may persist after clin-
ical remission. Neurovegetative (frequently referred to as “somatic”) symptoms of depression are dif-
ferent than somatization symptoms, the latter of which may include worry about existing physical
symptoms or (unconscious) generation of new physical symptoms. If this is the main way in which a
patient’s depression manifests itself, it may be referred to as a “masked depression.”

DIAGNOSIS

The Diagnostic and Statistical Manual of Mental Disorders, fourth edition (DSM-IV [5]) provides
criteria for various depressive diagnostic entities. The unipolar depressive disorders included in the
body of DSM-IV are major depressive disorder (MDD), dysthymic disorder, and depressive disorder
not otherwise specified (NOS). Minor depressive disorder is included in the appendix as set of crite-
ria meriting further study. There are other diagnostic entities that can have depressed mood as a fea-
ture, but they are not classified as primary depressive disorders (e.g., adjustment disorder with
depressed mood, substance-induced mood disorder, mood disorder caused by a general medical con-
dition). Compared to MDD, the depressive symptoms associated with dysthymic disorder are less
severe but more chronic. Minor depression is comparable to MDD with regard to symptom duration
(episodes must last at least 2 weeks, and the “most of the day nearly every day” stipulation is main-
tained) but it is distinguished by having a lower severity, as fewer depressive symptoms are required
to make this diagnosis. There is also an increasing literature on clinically significant depressive symp-
toms not meeting criteria for any of the above syndromically defined depression, which might be sub-
sumed under the “Depressive Disorder NOS” rubric. Whereas the optimal approach to classifying such
so-called lesser depressions is not known, it is clear that they are associated with considerable dis-
tress, and that, because of their great prevalence, their cumulative functional morbidity exceeds that
of more traditionally defined depressions.

DSM-IV distinguishes between a major depressive episode and MDD (characterized by more than
one major depressive episode). Symptoms associated with a major depressive episode are outlined in
Table 1. In order to meet criteria for a major depressive episode, patients must have had five or more
of nine potential symptoms present (in most cases, specified as most of the day, nearly every day) during
the same 2-week period. These symptoms must represent a change from previous functioning and must
cause clinically significant distress or functional impairment. At least one of the symptoms must be
depressed mood, or loss of interest or pleasure. The other symptoms include weight change, sleep dif-
ficulties, psychomotor agitation or retardation, fatigue or loss of energy, feelings of worthlessness or
guilt, decreased concentration or indecisiveness, and suicidal ideation.

DSM-IV provides specifiers that can be used to better characterize the depressive episodes which
include the following: (a) mild, moderate, severe without psychotic features, or severe with psychotic
features, (b) in full remission, in partial remission, or chronic, and (c) with catatonic features, with
melancholic features, with atypical features or with postpartum onset. Melancholic depression is
characterized by particular emotional and ideational symptoms (anhedonia, lack of reactivity to plea-
surable stimuli, a distinct quality of the depressed mood, and excessive guilt), vegetative symptoms
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(diurnal variation with symptoms generally worse in the morning, early morning awakening and
diminished appetite), and motor features (marked psychomotor retardation or agitation). The dis-
tinctions drawn in the DSM-IV and the majority of reports in the literature support the notion that
melancholic depression is best viewed as a distinct subtype. Atypical features include mood reactiv-
ity (capacity to be cheered up when presented with positive events), increased appetite or weight gain,
hypersomnia, leaden paralysis (a feeling of heaviness in the limbs), and a long-standing pattern of
extreme sensitivity to perceived interpersonal rejection. There is some evidence to suggest that these
depressive subtypes may have different underlying causes and, more clearly, differential responses
to treatment.

Dysthymia is characterized by a chronically depressed mood that occurs for most of the day, more
days than not, for at least 2 years. In children, the mood may be irritable rather than depressed and
the required minimum duration is only 1 year. During periods of depressed mood, patients must have
at least two of the following symptoms present: poor appetite or overeating, insomnia or hypersom-
nia, low energy or fatigue, low self-esteem, poor concentration or difficulty making decisions, and
feelings of hopelessness. The point prevalence of dythymic disorder is approx 3% and the lifetime
prevalence approx 6%. Dysthymic disorder often has an early onset and a chronic course.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis of depressive disorders includes other primary psychiatric disorders such
as bipolar spectrum disorders (I, II, and III, etc., cyclothymic disorder) or adjustment disorder with
depressed mood, cognitive disorders such as Alzheimer’s disease that may initially be characterized
by social withdrawal and apathy, bereavement, and metabolic problems such as vitamin B12 deficiency
or hypothyroidism.

COGNITIVE DEFICITS IN DEPRESSION

MDD may be associated with cognitive deficits sometimes referred to as “pseudodementia” or the
“dementia syndrome of depression” (6–8). Subjective complaints of altered cognition may include a
decreased ability to concentrate and memory impairment and be accompanied by impaired perfor-
mance on objective testing. Such bedside cognitive examination, or more formal neuropsychological
testing, when combined with other clinical information, can help with the diagnosis. In most depressed

Table 1
Symptom Overview for a Major Depressive Episode

Other Atypical
Domain DSM-IV symptoms symptoms Melancholic features features

Emotional 1) Depressed mood Anxiety Mood not reactive Mood reactive
2) Interest/pleasure Irritability Mood distinct quality

(“core” symptoms: at
least one must be present)

Vegetative 1) Weight loss/gain ↓ Libido Weight loss Weight gain
2) Insomnia/hypersomnia Early morning awakening Hypersomnia
3) Fatigue/loss of energy Diurnal variation

(morning worse)
Ideational 1) Worthlessness/guilt Hopelessness Guilt Rejection

2) Suicidal ideation Helplessness sensitivity
Cognitive Concentration/indecisiveness (text)
Motor Psychomotor retardation/agitation Retardation/agitation Leaden

paralysis



patients, objective cognitive performance is intact, or is limited solely by effort and motivation, as
further evidenced by inconsistent effort or responses of exasperated, uncaring, or hopeless “I don’t
know” statements rather than incorrect responses. However, a substantial proportion of depressed
patients, particularly those of older age or with more severe depression (e.g., with melancholic fea-
tures) demonstrate objective cognitive deficits beyond those caused by inadequate effort. Whereas a
wide range of deficits have been described over the years, often with mixed or conflicting findings,
overall the pattern of cognitive impairment in depression suggests a functional disconnection between
subcortical structures and the frontal lobes. Particular emphasis has been placed on prefrontal and cin-
gulate cortical regions. Depressed patients may have impairments in attention, mental processing speed,
spontaneous verbal elaboration, memory retrieval, and executive functions including planning,
sequencing, organizing, and abstracting.

There is some evidence to suggest that white matter lesions may play a role in the vulnerability of
some elderly patients to develop cognitive impairment during depressive episodes (9). As well, an asso-
ciation between white matter lesions and executive dysfunction has been noted.

In addition to cognitive deficits as part of depressive illness, depressive symptoms may co-exist
with dementias owing to neurodegenerative diseases. The precise nature of this co-existence remains
to be determined. Although there is some evidence to suggest that depression may cause or contribute
to dementia, there is substantial evidence to support the notion that depression may be an early man-
ifestation of dementing illnesses such as Alzheimer’s disease. Particularly in elderly persons and in
those for whom detailed history is not available it may be difficult to determine whether cognitive
deficits are due to depression alone or to a separate neurodegenerative disease process. Depressed
patients often experience significant distress related to cognitive impairment and/or complain of cog-
nitive impairment out of proportion to actual deficits. They may be more apt to have a history of pre-
vious depressive episodes and their current symptoms may have a more abrupt or subacute onset.
Whereas motivational deficits can be associated with both depression and dementia, appetite distur-
bances and somatic complaints are more typical of depression. Depressed patients rarely experience
the nocturnal worsening of cognitive functions (“sundowning”) often seen in neurodegenerative
dementias. The presence of prominent sadness or ideational symptoms (e.g., hopelessness, worth-
lessness, guilt, suicidality) suggests the likelihood of depression, but does not by itself distinguish
whether the depression exists alone or co-morbid with a dementing disease.

CO-MORBIDITY

Depression is associated with substantial psychiatric co-morbidity including substance use disor-
ders, personality disorders, primary anxiety disorders, eating disorders, as well as co-morbidity with
medical and neurological illnesses (e.g., stroke, heart disease, Parkinson’s disease [10]).

NEUROBIOLOGY

Depression is generally viewed as idiopathic and multifactorial. There appears to be a complex inter-
play of environmental stressors and individual diathesis toward symptomatic expression. Depression
appears to be polygenic, although some family pedigrees may be traceable to a single locus. The con-
cordance for depression in monzygotic twins is about 50%. MDD is 1.5–3 times more common among
first-degree biological relatives of persons with this disorder than among the general population.

In the past, the leading theories of depression pathophysiology were relatively simplistic and sug-
gested that deficiencies in one or more neurotransmitter systems were responsible for the condition.
The main neurotransmitters invoked in the pathophysiology of depression include serotonin, norepi-
nephrine, and (to a lesser degree) dopamine, with extensive literature supporting the notion that altered
function in these aminergic systems is associated with the depressed state (11). There is also ample lit-
erature on the altered function of the hypothalmic–pituitary axis (e.g., abnormal dexamethasone sup-
pression test, blunted thyroid-stimulating hormone response to thyrotropin-releasing hormone), the
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immune system, neuropeptides, amino acids, and reproductive hormones. There is also a great deal
of literature from “naturally occurring” lesions such as stroke, disease models, and neuroimaging
studies devoted to brain localization. Newer functional imaging techniques, results of deep brain stim-
ulation procedures, and sophisticated models of neural circuitry suggest that the prefrontal cortex,
anterior cingulate cortex, and basal ganglia may have important roles in the pathogenesis of 
depression (12).

More recently, researchers have proposed that genetic factors and life stress contribute not only to
neurochemical alterations in depression, but also to impairments of cellular plasticity and resilience.
Furthermore, it has become clear that depression is not localized to dysfunction of a single brain struc-
ture or system, but rather that there are disturbances in underlying neural circuits involving multiple
brain regions and systems. This has led to drug development research targeting neurotrophic path-
ways, glucocorticoid signaling, phosphodiesterase activity, and glutamatergic activity. Perhaps sur-
prisingly, the advances in molecular biology have only strengthened the notion that life experiences
have a crucial impact on the development and course of depressive illnesses. Available data reinforce
the concept of plasticity and suggests that experience contributes to the pathophysiology of depres-
sion and may influence response to treatment (11,13,14).

PSYCHOLOGICAL AND PSYCHOSOCIAL FACTORS

It is important to recognize that considerable empirical evidence supports the role of a number of
psychological and psychosocial factors in the pathogenesis of depression. As with neurobiological fac-
tors, it remains unclear which are truly causal or part of the disease process, and which are merely
manifestations—epiphenomena—of depression. However, as discussed here, psychosocial interven-
tions have clearly demonstrated efficacy for depression, and are important sole or co-treatments for
many patients with depression.

Cognitive psychology perspectives focus on patterns of negativistic, distorted thinking (about the
self, the future, and/or the environment) that confer risk for depression, and which become accentu-
ated during acutely depressed states. Psychodynamic perspectives emphasize the roles of self-esteem
regulation (as, e.g., in the narcissistic patient faced with rejections or other narcissistic injuries), failed
defense and coping mechanisms, and the processing of losses. Indeed, early life stressors, particularly
losses such as deaths of parents or other important figures, increase the risk for developing depres-
sion later in childhood or in adulthood. Current stressful life events or circumstances also play impor-
tant roles for many patients—particularly so-called “exit” events, which include not only interpersonal
losses and separations but also symbolic or actual bodily losses such as those produced by many neu-
rological diseases. Couples, families, and other social support/social network factors may protect
against or contribute to the development of depression, depending on the quantity, frequency, and qual-
itative nature of these relationships. Cultural factors often play important roles in the presentation of
depression, and may strongly influence attitudes and behaviors determining help seeking or accep-
tance of treatment options.

COURSE AND PROGNOSIS

Symptoms of major depression usually develop over days to weeks. The major depressive episode
may be preceded by a prodromal period lasting for weeks to months that includes anxiety and mild
depressive symptoms. Untreated, most major depressive episodes in the community are associated with
spontaneous and complete remission in about 6 months, although the spontaneous remission rate
in clinical populations is much lower. In naturalistically followed clinical populations, as many as
20% of depressed patients may have persistent major depressive syndrome for months or years
(“chronic”), whereas an additional one-third or more may have some improvement followed by
persistent “subsyndromal” symptoms (“partial remission”). Even after achieving full remission, the
lifetime risk for at least one recurrent episode is more than 50%. Individuals who have had two
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episodes have a 70% chance of having a third, and individuals experiencing three or more have a 90%
probability of suffering another recurrent depressive episode (15).

Kraepelin first emphasized that the long-term nature of affective illness is characterized by episode
recurrence and that there is a general tendency for the evolution and progression of symptoms (16).
Research supporting the progressive nature of depressive disorders includes the following: depressive
episodes increase in severity and treatment refractoriness over time, there is cycle acceleration (i.e.,
shorter well intervals between episodes) and whereas mood disorder episodes are often initially pre-
cipitated by psychosocial stressors, after a sufficient number of episodes they begin to emerge
autonomously. It is often presumed by clinicians (the authors included) that treatment to reduce the
number, severity, or duration of recurrent episodes will reduce the likelihood of subsequent worsen-
ing of depression course, although it must be admitted that direct empirical evidence to support this
notion is modest. Similarly, clinical experience long has suggested that early intervention improves
acute outcomes; it is paramount to teach patients about the risk of recurrence, need for early inter-
vention, and thus the need to recognize early warning symptoms of a recurrence.

Proposed neurobiological models for the progressive nature of depression have included kindling,
sensitization, and alterations in downstream second-messenger systems involved in neurotransmis-
sion and neurotrophism (13). It has been suggested that the actions of these second-messenger sys-
tems may ultimately result in neuronal loss or alterations in neuronal sprouting and connectivity. In
support of this notion are postmortem and neuroimaging studies demonstrating atrophy of various brain
areas (hippocampus, frontal/cingulate cortex, basal ganglia). There is also evidence to suggest that
mood stabilizers and antidepressants have effects on neuronal trophic factors.

TREATMENT OVERVIEW

There are several approaches to the treatment of depression and available modalities include psy-
chotherapy, pharmacotherapy, electroconvulsive therapy (ECT) as well as several other less commonly
used techniques (e.g., transient magnetic stimulation, light therapy). When considering the results of
depression treatment studies, it is important to note that the placebo response rate in depression is fairly
high (approx 30–40%). The presence of melancholia and/or psychosis may require pharmacological
intervention (17).

The treatment of depression can be divided into the acute phase (until patient is well), continua-
tion phase (6 to 12 months after achieving remission) and maintenance (indefinite for those with two
to three or more episodes or particularly destructive episodes).

Treatments (AHCPR Guidelines—from Depression in Primary Care www.ahrq.gov clinical prac-
tice guideline archive [18]) include the following:

1. Maintain high index of suspicion/evaluate risk factors
2. Detect depressive symptoms with clinical interview
3. Diagnose the mood disorder by history/interview (MSE)
4. Evaluate with complete medical history/physical examination
5. Identify and treat known causes of a mood disorder
6. Re-evaluate for mood disorder
7. Develop a treatment plan with the patient
8. Select an acute phase treatment
9. If medication is chosen, select type, drug, and dose

10. Evaluate treatment response
11. Proceed to continuation phase treatment
12. Evaluate the need for maintenance treatment
13. Seek consultation if needed

Nonpsychiatrists should consider referring the patient to a psychiatrist when the depression is severe
(suicidality, psychosis), occurring in the context of another psychiatric illness (bipolar, schizoaffec-

38 Richard and Lyness



tive, personality disorder, anxiety disorder), complicated by medical co-morbidity that complicates
the diagnosis or management, or when it appears to be refractory to treatment.

PSYCHOTHERAPY

There are several types of focused and time-limited psychotherapies used to treat depres-
sion. Specific psychotherapies may have a 70–80% response. These include cognitive (correct 
cognitive distortions), interpersonal, (role transitions, grief, interpersonal conflicts, or deficits) 
and problem solving (identify, prioritize, solve). Psychotherapy may play an important role in the
long-term treatment of recurrent depression and is particularly useful for those with obvious stres-
sors, interpersonal difficulties, or low social support, or those who “can’t” or won’t take medications.
Adjunctive psychosocial treatments may include couples or family therapy, socialization programs,
psychiatric programs (day treatment, partial hospitals, inpatient), or change in residential setting or
care level.

ELECTROCONVULSIVE THERAPY

ECT involves the use of electrical stimulation to induce a seizure in controlled and modified cir-
cumstances (anesthesia, muscle relaxation). ECT is remarkably safe and effective (80–90%) and is
especially useful for severe, psychotic, or treatment-refractory depression.

PHARMACOTHERAPY

The main antidepressant drug classes in common use include the selective serotonin reuptake
inhibitors (SSRIs), serotonin and norepinephrine reuptake inhibitors (SNRIs), tricyclic antidepressants
(TCAs), monoamine oxidase (MAO) inhibitors, and other atypical agents (e.g., bupropion). An
overview of these agents is provided in Table 2.

Several principles should be adhered to when using antidepressant medications. The patient should
be seen every 1–2 weeks during the acute phase of treatment to re-educate, support, and monitor adher-
ence, side effects, and treatment response. The maximum response may take 6 weeks or more but usu-
ally one sees the beginnings of a response in 1–2 weeks. If there is no response at all in 2−3 weeks,
one should reassess the diagnosis and patient compliance. At this point, one can consider switching
drugs (within class vs change class), pharmacological augmentation (i.e., addition of medications that
are not powerful antidepressants when used as monotherapy, such as lithium, triiodothyronine, psy-
chostimulants such as methylphenidate), or combination pharmacotherapy (i.e., two antidepressants
from different drug classes, such as an SSRI plus a TCA, or bupropion plus mirtazapine).

When deciding which antidepressant to start, one should consider the side-effect profile, the his-
tory of response or nonresponse to a particular drug or class of drugs in the patient or patient’s family,
potential drug interactions, the presence of co-morbid psychiatric or medical conditions, and the age
of the patient. Often with older patients, one must increase the dose slowly, although ultimate target
doses may be similar to those in younger patients (“start low and go slow but go all the way”). Recent
controversy about suicidality emerging with antidepressant treatment has received considerable atten-
tion in the lay media, particularly regarding children. Although data are conflicting and not fully avail-
able for review, at this time it is far from clear that antidepressant medications cause suicidal behavior
in adults, and benefit-risk considerations favor treatment of diagnosable depression, although prudent
clinical monitoring and patient-family education about suicidality are warranted.

One needs to be aware of a potential withdrawal syndrome when discontinuing the SSRIs (and
paroxetine in particular). Withdrawal symptoms include dizziness, nausea, headache, tingling, fatigue,
and irritability. Most symptoms are mild and short-lived and require no therapy. If symptoms occur,
they generally occur a few days after stopping the medication and get better within a week. The grad-
ual tapering of the study medication makes these symptoms less likely to occur.
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Table 2
Overview of Antidepressant Medications

Agent Mechanism Comments

Citalopram SSRI Sexual dysfunction, few drug interactions
Escitalopram SSRI Sexual dysfunction, few drug interactions
Sertraline SSRI Sexual dysfunction, few drug interactions, ± stimulating 
Paroxetine SSRI Sexual dysfunction, anticholinergic effects
Fluvoxamine SSRI Sexual dysfunction, marketed for OCD
Fluoxetine SSRI Sexual dysfunction, stimulating, long half-life
Venlafaxine SNRI SSRI at ↓ dosages, SNRI at ↑ dosages, Must be titrated,

can ↑ blood pressure (clinically significant hypertension
uncommon)

Mirtazapine NE/5HT antagonist Weight gain, sedation (often decreases at higher dosages)
Bupropion Atypical (NE/DA) Not anxiolytic, stimulating, no sexual dysfunction
Nefazodone SSRI/5HT antagonist Sedation, no sexual dysfunction, titration/BID dosing,

hepatic toxicity, recently removed from US market
Trazodone SSRI/5HT antagonist Primarily used to treat insomnia 
Nortriptyline TCAs (SNRIs) Proven efficacy in severe, melancholic, psychotic
Desipramine depression, EKGs in older patients; relatively
(and others) contraindicated in CAD (pro-arrhythmogenicity, risk of

sudden death)
Phenelzine MAOIs Save for psychiatric specialists, potentially lethal drug and
Tranylcypromine dietary interactions, require tyramine-free diet
Isocarboxazid

SSRI, selective serotonin reuptake inhibitor; SNRI, serotonin and norepinephrine reuptake inihibitor; NE, norepi-
nephrine; DA, dopamine; BID, twice a day; TCA, tricyclic antidepressant; EKG, electrocardiograph; CAD, coronary
artery disease; MAOI, monoamine oxidase inhibitor.
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5
Anxiety Disorders

Julie Loebach Wetherell, Ariel J. Lang, and Murray B. Stein

INTRODUCTION

The psychiatric disorders that are designated as anxiety disorders include the specific diagnoses
of panic disorder with and without agoraphobia, agoraphobia without history of panic disorder, spe-
cific phobia, social phobia, obsessive-compulsive disorder (OCD), posttraumatic stress disorder
(PTSD), acute stress disorder, generalized anxiety disorder (GAD), anxiety disorder due to a general
medical condition, substance-induced anxiety disorder, and anxiety disorder not otherwise specified
(NOS) (1,2). An additional diagnosis, separation anxiety disorder, is reserved for children. This chap-
ter is organized to include general information about the epidemiology, phenomenology, biology, and
development of anxiety in adults, followed by disorder-specific information about epidemiology,
signs and symptoms, diagnosis and differential diagnosis, familial and genetic influences, course and
prognosis, and pharmacological and behavioral treatment. The chapter concludes with a discussion
of the possible effects of anxiety on patients seen by neurologists.

EPIDEMIOLOGY OF ANXIETY

Anxiety disorders overall are the most common type of psychiatric disorder in adults, with a
12-month prevalence of 13.1 to 18.7% and a lifetime prevalence of more than 25% (3,4). Mood dis-
orders, by contrast, have a 12-month prevalence of 7.1 to 11.1% (3). Prevalence rates for anxiety
disorders peak in young adulthood (age 25 to 34) and decrease thereafter; they are 1.5 to 2 times higher
in women than in men (4). Anxiety disorders are highly chronic and are often co-morbid with mood
disorders, other anxiety disorders, and substance use disorders (3).

PHENOMENOLOGY OF ANXIETY

In general, anxiety and its disorders are characterized by subjective feelings of apprehension or
fear and by somatic sensations characteristic of autonomic arousal such as increased heart and respi-
ration rate, shortness of breath, dizziness, perspiration, flushing or pallor, dry mouth, pupillary dilata-
tion, chest tightness, gastrointestinal distress, and incontinence (3). Other physical symptoms of
anxiety may include muscle tension, restlessness, hypervigilance or exaggerated startle response, sleep
disturbance, and fatigue. These physiological changes, mediated by the autonomic nervous system,
all serve in some way to prepare the organism to respond to threat or danger or result from such prepa-
ration. For example, perspiration cools the body during flight or defensive fighting; it also makes the
skin more slippery to facilitate escape from a predator. A distinction is often made between state anx-
iety—transient levels of apprehension, fear, and physiological reactions to perceived threat—and trait
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anxiety—anxiety proneness—which is related to the personality trait neuroticism (5). Trait anxiety
may represent a vulnerability factor for the development of anxiety disorders.

Anxiety-related cognitions often involve an exaggerated sense of risk or danger and diminished
sense of ability to cope (6). Anxiety sensitivity describes individual differences in fear of the physi-
cal, psychological, and social manifestations of anxiety and may represent another risk factor for the
development of anxiety disorders, particularly panic disorder with or without agoraphobia and PTSD
(7). Anxiety is often associated with threatening interpretations of ambiguous or even neutral situa-
tions. The evidence for an anxiety-related explicit memory bias for threatening events is mixed, with
evidence for explicit memory bias in panic disorder, PTSD, and OCD, but not in social phobia or GAD
(8). Evidence is strong for the existence of implicit memory bias across disorders. Evidence is also
strong for an attentional bias for threat cues, which operates at a preconscious level and appears to be
a cause rather than a consequence of anxiety (9). This bias may lead to distractibility and often results
in poorer task performance at high levels of anxiety. In general, the relationship between anxiety and
performance follows an inverse U-shaped curve, with highest levels of performance achieved at an
intermediate level of anxiety.

Behavioral concomitants of anxiety typically involve escape or avoidance, which can include actu-
ally leaving or avoiding a feared object or situation, immobilization, procrastination, distraction, or
self-medication with drugs or alcohol. Worry, a verbal process consisting of a chain of thoughts about
actual or possible current or future dangers, may also serve as an avoidance mechanism by reducing
aversive autonomic sensations associated with anxiety-provoking imagery (10). Rituals, safety objects,
or safety behaviors such as checking or seeking reassurance may be used as protection from harm.

BIOLOGY OF ANXIETY

Both the central and peripheral nervous systems are involved in anxiety. The brain structure most
often implicated in anxiety and its disorders is the amygdala, which is believed to be the site of fear
recognition, memory acquisition, and response. The amygdala receives input from the thalamus and
the cortex and projects to the periaqueductal gray, lateral hypothalamus, periventricular hypothala-
mus, and the reticulopontis caudalis, which control the freezing, blood pressure, stress hormone, and
startle reflex responses, respectively (11). Other important central nervous system (CNS) structures
include the locus coeruleus, which regulates arousal and attention; the hippocampus, which encodes
contextual information involved in emotional memories; and the prefrontal cortex, which can inhibit
or modify responses to anxiety-provoking stimuli (12).

Gray has proposed another model of the anatomical correlates of anxiety. In this model, a behav-
ioral inhibition system (BIS) (13) consisting of the septal area, hippocampus, and the Papez circuit,
includes cortical and cholinergic inputs to the septo-hippocampal system, dopaminergic inputs to the
prefrontal cortex, and noradrenergic input to the hypothalamus and the locus coeruleus. The BIS sup-
presses behavior and redirects attention to relevant stimuli after receiving signals of novelty, nonre-
ward, or punishment. Anxiety is believed to be caused by a BIS that is overly reactive to novelty or
punishment. In contrast, the behavioral approach system involving the medial forebrain bundle
responds to signals of nonpunishment and rewards by facilitating approach. A third system, the fight-
flight system, organized by the central periaqueductal gray, the medial hypothalamus, and the amyg-
dala, responds to punishment, pain, and the omission of expected reward by facilitating defensive
aggression or escape.

The BIS model is broadly consistent with Peter Lang’s bioinformational theory of emotion, which
holds that emotions, including anxiety, consist of stimulus (context), response (action tendencies), and
meaning structures stored in memory (14). Action tendencies include an appetitive system (similar to
the behavioral approach system) and a defensive system (similar to the BIS and the fight-flight
system). Evidence from the laboratory of Richard Davidson suggests that some aspects of these sys-
tems may be localized in the left and right anterior frontal cortex, respectively (15).
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Neurotransmitters involved in anxiety include the γ-aminobutyric acid (GABA), noradrenergic,
serotonergic and dopaminergic systems, glutamate, and the corticotropin-releasing hormone pathway
(12). GABA, the principal inhibitory neurotransmitter, acts by opening neuronal chloride channels,
leading to hyperpolarization that decreases the responsiveness of the nerve cell. The noradrenergic
system is closely related to the activity of the locus coeruleus, which increases arousal and enhances
the signal-to-noise ratio for detecting relevant environmental events. Depletion of serotonin is believed
to increase response to punishment, impulsivity, and anxiety. Based on preclinical studies (including
brain lesioning, genetic knockout techniques, and pharmacological probes), different serotonin recep-
tors are believed to have different roles in the development and maintenance of anxiety: based on brain
lesioning, genetic knockout, and pharmacological probe studies, activation of the 5HT1a receptor
presynaptically reduces anxiety-related behaviors, whereas activation of the postsynaptic 5HT1a recep-
tor and the 5HT1b, 5HT1c, 5HT2a, 5HT2c and 5HT3 receptors increases anxiety-related behaviors.
Serotonin also affects anxiety indirectly by altering noradrenergic and dopaminergic release, by sta-
bilizing arousal through its effect on the locus coeruleus, and by attenuating prefrontal cortical activ-
ity. Although stress causes the release of dopamine in the prefrontal cortex, this release is not
necessarily associated with anxiety. Rather, the dopaminergic system may serve to increase motiva-
tion and acquire coping responses. Glutamate, an excitatory neurotransmitter, is important for the
acquisition of memories and the acquisition and extinction of conditioned emotional responses. One
of the more exciting new developments in the treatment of anxiety disorders involves the use of
N-methyl-D-aspartate (NMDA), a glutamate agonist that has been shown to facilitate extinction of fear-
related behaviors, as an adjunct to exposure therapy (16). Finally, corticotropin-releasing hormone
stimulates the release of adrenocorticotropic hormone and activates the hypothalamic–pituitary–
adrenal axis, which produces many of the physiological sensations associated with anxiety.

Endocrine changes reported to be associated with anxiety include increased release of epinephrine
and norepinephrine, cortisol, growth hormone, and prolactin, as well as decreased testosterone in men
(12), although none of these has been consistently replicated across studies. Chronic anxiety is asso-
ciated with diminished autonomic variability, probably caused by lower levels of parasympathetic ner-
vous system activity, which leads to attenuated but longer lasting responses. This diminished autonomic
variability appears to represent a vulnerability factor for chronic anxiety and perhaps for cardiovas-
cular disease as well. Although anxiety is characterized by physiological responses, these changes are
often nonspecific or subtle enough to preclude reliable psychophysiological assessment of anxiety.
Thus, there are at present no “laboratory tests” to aid in the diagnosis of anxiety disorders.

DEVELOPMENT OF ANXIETY

Estimated heritability of anxiety disorders is 30 to 40%, lower than for schizophrenia or bipolar
disorder (17). Genes that have been associated with specific anxiety disorders are discussed below.
Research by Jerome Kagan and colleagues has led to the identification of a temperament, “behavioral
inhibition” (BI), that is found in 10 to 15% of infants and children and appears to be related to the
subsequent onset of anxiety disorders, particularly social phobia (18). Infants and children with BI
react to novel situations with behavioral restraint and physiological differences such as high and stable
heart rate, increased salivary cortisol and urinary catecholamines, pupillary dilation, and laryngeal
muscle tension. These findings have led to the hypothesis that BI, which is likely genetically medi-
ated, is related to a low threshold for arousal in the amygdala and hypothalamus.

PANIC DISORDER

Epidemiology

Almost 13% of the adult population experiences panic attacks (19). Twelve-month and lifetime
prevalence rates of panic disorder in the National Comorbidity Survey (NCS), an epidemiological study



of mental disorders in a nationally representative sample of Americans age 15 to 54, were 2.3 and 3.5%,
respectively (4). Rates for men were 1.3 and 2.0%, whereas rates for women were 3.2 and 5.0%. These
rates are somewhat higher than those found in the earlier Epidemiologic Catchment Area survey (ECA)
(20). Co-morbidity between panic disorder and other psychiatric syndromes is common, with as many
as 65% of patients with panic disorder also meeting criteria for major depressive
disorder (MDD), 15 to 30% meeting criteria for social phobia or GAD, 2 to 20% meeting criteria for
specific phobia, and up to 10% meeting criteria for OCD or PTSD (2).

Signs and Symptoms
Panic disorder is characterized by at least two unexpected panic attacks followed by at least 1 month

of persistent apprehension about the possibility of another attack or by significant behavioral change
resulting from the attacks (e.g., avoidance of situations associated with an attack) (2). Panic attacks,
which can occur in the context of any anxiety disorder as well mood disorders, substance-related dis-
orders, and various general medical conditions, are sudden rushes of intense fear or discomfort in which
at least four of the following symptoms develop abruptly and reach a peak within 10 minutes: palpi-
tations or pounding or racing heart; sweating; trembling or shaking; shortness of breath or smother-
ing sensations; feeling of choking; chest pain or discomfort; nausea or abdominal distress; dizziness,
lightheadedness, unsteadiness, or faintness; derealization or depersonalization; fear of losing control
or going crazy; fear of dying; numbness or tingling; and chills or hot flushes. Panic disorder may or
may not be accompanied by agoraphobia, described below.

Diagnosis and Differential Diagnosis
Panic attacks are a common feature of many other psychiatric disorders and medical conditions.

In some cases, this may represent a differential diagnosis (e.g., is it cardiac chest pain or panic dis-
order?) whereas in others it may represent the common co-occurrence of panic in patients with par-
ticular medical disorders (e.g., panic disorder and asthma) (21). Panic disorder should not be diagnosed
if the panic attacks are the direct physiological consequence of a general medical condition or sub-
stance or if the panic attacks are situationally bound or situationally predisposed. For example, if the
panic attacks occur exclusively in the presence or anticipation of social situations, the diagnosis of
social phobia is more appropriate than panic disorder. Likewise, panic attacks can be triggered by an
object or situation in specific phobia, OCD, or PTSD, or by worry in GAD; in none of these instances,
if the attacks were confined to those scenarios, would a diagnosis of panic disorder be applicable.

Familial and Genetic Influences

First-degree relatives of adult-onset panic disorder patients have up to eight times the risk of devel-
oping panic disorder, and relatives of childhood or adolescent onset panic disorder have up to 20 times
the risk (2). Twin studies indicate a genetic influence on panic disorder, with a heritability estimate
of 48% and the rest of the variance owing to nonshared environmental influences (17), as well as
genetic influences on a trait believed to increase susceptibility to panic disorder–anxiety sensitivity
(22). Specific genes that, in preliminary studies, appear to be associated with panic disorder, partic-
ularly panic disorder with agoraphobia, include the catecholamine-O-methyltransferase gene on
chromosome 22q11.2, the adenosine 2A receptor, and the 5-HT1A receptor gene polymorphism
on chromosome 5q12.3 (23–26).

Course and Prognosis

Onset of panic disorder is typically between late adolescence and the mid-30s, but onset in later life
also occurs (2). Course is typically chronic, with waxing and waning dependent on environmental stres-
sors. Naturalistic follow-up studies in tertiary care settings suggest that approx 30% of individuals with
panic disorder recover within 6–10 years of treatment, 40-50% improve but remain symptomatic, and
20–30% fail to improve. Relapse rates appear to be higher in women than in men (27).
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Treatment

The pharmacological treatments of choice for panic disorder are selective serotonin reuptake
inhibitors (SSRIs); other efficacious treatments include high-potency benzodiazepines, reversible
monoamine oxidase inhibitors, and tricyclic antidepressants (28). Cognitive-behavioral therapy (CBT),
including the elements of psychoeducation, breathing retraining, cognitive restructuring, and expo-
sure to interoceptive panic-like sensations, is as effective for panic disorder as medications in the ini-
tial phase of treatment (29). Short-term response to medications may be enhanced with adjunctive
medication or CBT (28,30,31).

AGORAPHOBIA

Epidemiology

One-year prevalence rates of agoraphobia with or without panic disorder range from 3.7 to 4.9%,
with a best estimate on the higher end of that range (3). Twelve-month and lifetime prevalence rates
of agoraphobia without panic disorder are estimated at 2.8 and 5.3%, respectively (4). Rates for
men are 1.7 (12-month) and 3.5% (lifetime), whereas rates for women are 3.8 (12-month) and 7.0%
(lifetime).

Signs and Symptoms

Agoraphobia is characterized by anxiety about situations from which escape might be difficult or
embarrassing or help unavailable in the event of a panic attack or embarrassing panic-like symptoms
(2). These symptoms may include any of the symptoms of a panic attack as well as other potentially
incapacitating or embarrassing symptoms (e.g., vomiting, pain). Typical situations associated with ago-
raphobia include being in a crowd or standing in a line, being outside the home alone, being on a bridge,
or traveling in a bus, train, or automobile. The patient typically avoids these situations, endures them
with marked distress, or requires the presence of a companion to face them.

Diagnosis and Differential Diagnosis

Agoraphobia should not be diagnosed when the anxiety or avoidance is more appropriately
accounted for by another mental disorder. For example, avoidance related to social situations should
be diagnosed as social phobia, avoidance limited to specific objects or situations should be diagnosed
as specific phobia or OCD, and avoidance of stimuli associated with a traumatic stressor should 
be diagnosed as PTSD. Care should be taken to distinguish agoraphobic avoidance from the anhedo-
nia and lack of energy seen in MDD. In certain medical conditions, anxiety or avoidance may be the
result of realistic concerns (e.g., urinary incontinence) and should not be diagnosed as agoraphobia
unless the anxiety or avoidance is clearly in excess of what would normally be associated with the
condition.

Course and Prognosis

Agoraphobia usually develops within the first year of recurrent panic attacks (2). The course of
agoraphobia, however, is not always related to the course of panic disorder; for some patients, ago-
raphobia may become chronic regardless of the presence or absence of panic attacks. Little is known
about the course of agoraphobia without history of panic disorder.

Treatment

Pharmacological treatment for agoraphobia is identical to treatment for panic disorder. In vivo expo-
sure, or systematic desensitization to a hierarchy of real-life situations that evoke fear or avoidance,
is the behavioral first-line treatment (3).
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SPECIFIC PHOBIA

Epidemiology

Specific and social phobias are the most common anxiety disorders. Twelve-month and lifetime
prevalence rates of specific phobia are estimated at 8.8 and 11.3%, respectively (4). Rates for men
are 4.4 (12-month) and 6.7% (lifetime), whereas rates for women are 13.2 (12-month) and 15.7%
(lifetime). The best estimate for 12-month prevalence based on both ECA and NCS data is 8.3% (3).
Co-morbidity with other disorders, particularly other anxiety disorders, mood disorders, and substance-
related disorders, ranges from 50 to 80% in community samples (2).

Signs and Symptoms

Anxiety reactions in specific phobia (formerly called simple phobia) are predictable and situation-
ally bound or situationally predisposed (2). Confrontation or anticipation of the anxiety-provoking
stimulus evokes an immediate, intense anxious response, which can include a panic attack. The object
or situation is avoided or endured with dread. The patient recognizes that the fear is excessive and
unreasonable, and the fear or avoidance is associated with functional impairment or marked distress.
Types of phobic stimuli include situations such as flying or being in enclosed places; objects in the
natural environment such as heights or water; blood, injury, or injections; and animals or insects.

Diagnosis and Differential Diagnosis

Delusional disorder, rather than specific phobia, might be diagnosed if the patient does not rec-
ognize the fear as excessive and unreasonable (except in the case of children, where such insight—
or the ability to express it—may be lacking). Specific phobia would also not be diagnosed if the fear
is reasonable in a given context (e.g., fear of walking alone at night in a dangerous neighborhood),
or if the fear or avoidance does not interfere with functioning or cause distress. Specific phobia can
be differentiated from panic disorder with agoraphobia by the focus of the fear (e.g., the object or
situation as opposed to the consequences of a panic attack) and whether or not panic attacks occur
unpredictably.

Familial and Genetic Influences

Family members of individuals with specific phobias are at higher risk for developing specific pho-
bias, and types of phobias tend to aggregate in families (e.g., animal phobias, although not necessar-
ily of the same animal) (2). Fears of blood, injury, or injections are associated with a particularly strong
familial pattern, as well as marked biological reactivity (specifically, vasovagal responses such as faint-
ing). One small twin study found a heritability of 47% for specific phobia of animals but no heritability
for situational or environmental phobias (32).

Course and Prognosis

Different types of specific phobias have different typical ages of onset, although onset is typically
childhood or early adolescence and may be younger for women than for men (2). Phobias involving
animals or objects in the natural environment generally have an onset in childhood. Phobias involv-
ing situations have onsets either in childhood or in the mid-20s. Only 20% of phobias in adults remit
spontaneously.

Treatment

According to one recent review, no pharmacological agent has been proven efficacious for specific
phobia (33). In vivo exposure-based behavioral treatments are effective, and preclinical studies sug-
gest that enhanced efficacy may be possible by combining imaginal and in vivo exposure with NMDA
receptor agonists such as D-cycloserine (3,16).
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SOCIAL PHOBIA

Epidemiology

Twelve-month and lifetime prevalence rates of social phobia are estimated at 7.9 and 13.3%,
respectively (4). Rates for men are 6.6 (12-month) and 11.1% (lifetime), whereas rates for women are
9.1 (12-month) and 15.5% (lifetime).

Signs and Symptoms

In social phobia, social or performance situations with the possibility of embarrassment or negative
evaluation from others are the anxiety-evoking stimuli (2). For some individuals, this phobia is rela-
tively specific (e.g., public speaking), whereas others experience fear in a wide range of social situa-
tions. As is the case with specific phobia, exposure to the social or performance situation evokes an
immediate anxious response, which can include a situationally bound or situationally predisposed
panic attack. The social situation is usually avoided but may be endured with dread, the patient recog-
nizes that the fear is excessive and unreasonable, and the fear or avoidance is associated with functional
impairment or marked distress. Situations associated with social phobia include public speaking; eating,
drinking, or writing in public or using a public restroom; initiating or maintaining conversations; speak-
ing to strangers or meeting new people; participating in small groups; speaking to authority figures;
attending social events; and meeting potential romantic partners. Generalized social phobia, or a fear
of most social situations, is associated with severe social and occupational impairment.

Diagnosis and Differential Diagnosis

Social phobia should not be diagnosed if the fear or avoidance is limited to concern about the social
impact of another mental disorder or general medical condition (e.g., body dysmorphic disorder, spinal
cord injury). Individuals with panic disorder may avoid social situations out of fear of having a panic
attack in public; such avoidance should not be diagnosed as social phobia. The situations avoided in
social phobia are limited to those involving possible evaluation by other people. Avoidance of other
people does not constitute social phobia in pervasive developmental disorders or schizoid personal-
ity disorder because individuals with these disorders lack interest in relating to others, whereas indi-
viduals with social phobia do not.

Familial and Genetic Influences

First-degree relatives of patients with social phobia are at higher risk for developing social phobia
(2). Generalized social phobia has a particularly strong familial component. Specific genes influenc-
ing social phobia may include chromosome 16 near marker D16S415 (possibly including the region
encoding the norepinephrine transporter protein SLC6A2), chromosome 14 at marker D14S75, and
areas on chromosomes 9 and 18 (34,35).

Course and Prognosis

Typical onset of social phobia is in adolescence, although many individuals have a history of social
inhibition or shyness as children (2). Social phobia often precedes the development of other anxiety
disorders, mood disorders, substance-related disorders, and eating disorders. The course of social
phobia is often chronic, with lifelong duration (27). It may also fluctuate with environmental stressors.

Treatment

Pharmacological treatments for social phobia include monoamine oxidase inhibitors, particularly
phenelzine; SSRIs, particularly paroxetine; and clonazepam (36,37). Behavioral treatments include
social skills and assertiveness training, relaxation training, imaginal and in vivo exposure with behav-
ioral experiments, video feedback, cognitive restructuring, and behavioral activation for co-morbid
depressive symptoms (3,38).
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OBSESSIVE-COMPULSIVE DISORDER

Epidemiology
Community studies estimate a 12-month prevalence of 0.5 to 2.1% and a lifetime prevalence of

2.5% (2). Prevalence of OCD was not evaluated in the NCS study.

Signs and Symptoms

OCD is characterized by recurrent, intrusive, inappropriate, or distressing ideas, thoughts, impulses,
or images (obsessions) or repetitive behaviors or mental actions to reduce anxiety or distress (com-
pulsions) (2). These obsessions or compulsions are usually recognized by the patient as excessive or
unreasonable and are either engaged in for more than 1 hour a day or cause marked impairment
or distress. Typical obsessions involve contamination, doubts, order, religion, and aggressive, horrific,
or sexual impulses. Compulsions are usually employed to neutralize the distress associated with the
obsession or to prevent some feared event or situation. The most common compulsions include clean-
ing, counting, checking, seeking reassurance, repeating actions, and putting things in order. Tic
disorders (including Tourette’s Syndrome) are commonly co-morbid with OCD. A syndrome of early-
onset OCD associated with tics and a history of streptococcal infection, termed pediatric autoimmune
neuropsychiatric disorder associated with streptococcal infection, has been described (39).

Diagnosis and Differential Diagnosis

OCD would not be diagnosed when the symptoms result from a general medical condition or sub-
stance. Repetitive, intrusive, distressing thoughts or behaviors caused by another mental disorder, such
as preoccupation with perceived physical deformity in body dysmorphic disorder, apprehension about
a feared object or situation in social or specific phobia, rumination in MDD, and worry about real-life
circumstances in GAD should not be diagnosed as OCD. Patients with no insight into the excessive-
ness or unreasonableness of their thoughts or behaviors may receive an additional diagnosis of delu-
sional disorder or psychotic disorder NOS. A belief that the thoughts are not the product of the
patient’s own mind (e.g., thought insertion) would typically lead to a diagnosis of a psychotic disor-
der rather than OCD. Neither stereotyped movements (e.g., tics, rocking) nor excessive engagement
in behaviors that can give pleasure (e.g., eating, gambling) should be considered compulsions, although
it should be noted that verbal and/or motor tics may frequently co-occur with OCD.

Familial and Genetic Influences

Genetic influences are significant for OCD (40). The 5072T/G variant and the 5072G-5988T hap-
lotypes of the glutamate receptor, ionotropic, NMDA 2B gene, the brain-derived neurotrophic factor
gene, and the C516T 5HT2A gene polymorphism have been associated with OCD, although all these
studies require independent replication (41–43).

Course and Prognosis

OCD usually begins in adolescence or early adulthood, with earlier onset in males (where it is fre-
quently co-morbid with attention deficit hyperactivity disorder) than in females (2). Onset is typically
gradual, with a waxing and waning course related to environmental stressors. Approximately 15% of
patients show progressive deterioration in social and occupational functioning.

Treatment

CBT with exposure and response prevention is the treatment of choice for OCD and has demon-
strated its superiority to SSRIs as well as to alternative psychotherapeutic approaches in well-
controlled clinical trials (44). SSRIs are the recommended first-line pharmacological treatment for
OCD; clomipramine is also efficacious but has a less favorable adverse event profile (45,46). There
is some evidence for the efficacy of augmentation with clonazepam or buspirone. Studies comparing
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CBT alone to CBT plus SSRI medications have yielded equivocal results as to whether or not the
combination is superior to CBT alone.

POSTTRAUMATIC STRESS DISORDER

Epidemiology
The 12-month and lifetime prevalence rates of PTSD are 3.6 and 7.8%, respectively (3,47). Although

men have higher rates of exposure to trauma, women are twice as likely to develop PTSD (48). The
highest prevalence rates are typically found in survivors of rape, combat, prisoner of war or intern-
ment camps, and genocide (2).

Signs and Symptoms
PTSD is diagnosed when a person who has been exposed to an event that involved actual or threat-

ened death or serious injury and who reacted at the time with intense fear, helplessness, or horror
exhibits the following symptoms: re-experiencing or reliving the trauma through intrusive memories,
dreams, flashbacks, or intense distress or physiological reactivity during exposure to reminders of the
event; emotional numbing or avoidance of trauma-related cues, including efforts to avoid internal and
external reminders of the event, dissociative amnesia, anhedonia, feelings of detachment or estrange-
ment from others, restricted affect, or sense of a foreshortened future; and increased arousal, includ-
ing sleep disturbance, irritability or anger outbursts, difficulty concentrating, hypervigilance, or
exaggerated startle response (2). The symptoms must be present for at least 1 month and must cause
functional impairment or significant distress. Traumatic events include combat, accidents, assault, nat-
ural or manmade disasters, and acute life-threatening illness (e.g., myocardial infarct; chronic or pro-
gressive illnesses such as cancer do not appear to be associated with PTSD, although medical
interventions for cancer may be).

Diagnosis and Differential Diagnosis
Development of symptoms after a less severe stressor should be diagnosed as an adjustment dis-

order rather than PTSD. Acute stress disorder rather than PTSD should be diagnosed if symptoms
include dissociation and develop and resolve within 4 weeks of exposure to a traumatic event.
Flashbacks must be distinguished from hallucinations and other perceptual disturbances seen in psy-
chotic disorders. Secondary gain (e.g., financial benefit, diminished responsibility for criminal behav-
ior) may raise the suspicion of malingering.

Familial and Genetic Influences
First-degree relatives of patients with PTSD are at elevated risk for PTSD, and twin studies of male

Vietnam veterans have showed heritability of 13 to 34% for various symptom clusters and 35% over-
all, with the remainder of variance accounted for by unique environmental factors (49,50). Specific
genes for PTSD have not yet been identified.

Course and Prognosis
Although PTSD can develop at any age, it usually arises in young adulthood, when exposure to

traumatic events is most common. Symptoms typically begin within 3 months of the trauma, although
delayed onset is possible (2). Course is variable, with approx 50% of patients achieving recovery within
3 months and the rest experiencing chronic or fluctuating symptoms, often for years.

Treatment
SSRIs are the recommended first-line treatment for PTSD and the only class of medication that

has shown effectiveness for all three clusters of symptoms (51,52). Benzodiazepines do not appear 
to be effective in PTSD (53). The behavioral treatment with the most empirical support is prolonged
exposure, including repeatedly listening to audiotaped descriptions of the traumatic event, although
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some evidence exists for the efficacy of anxiety management training and eye movement desensiti-
zation and reprocessing (54). Transcranial magnetic stimulation of the right dorsolateral
prefrontal cortex has also shown efficacy for PTSD in one randomized, controlled trial (55). Compared
to pharmaceutical approaches to treatment, psychosocial interventions have lower attrition and appear
to be more effective at symptom reduction, with some evidence for decreased risk of relapse follow-
ing treatment discontinuation (56,57).

ACUTE STRESS DISORDER

Epidemiology
Rates of acute stress disorder range from 14 to 33% in individuals exposed to a severe trauma (2).

Prevalence in the general population is unknown.

Signs and Symptoms

Because the diagnosis was developed to identify a precursor to PTSD, acute stress disorder and PTSD
are quite similar in presentation. The chief difference is the time course; acute stress disorder must arise
within 4 weeks of a traumatic event, whereas PTSD may have a delayed onset and is not diagnosed
unless symptoms have persisted for at least 1 month. Additionally, in acute stress disorder, symptoms
of dissociation such as numbing, detachment, reduced awareness of surroundings, derealization,
depersonalization, or dissociative amnesia are prominent relative to symptoms of re-experiencing,
avoidance, and arousal. The symptoms must last for at least 2 days and must cause functional impair-
ment or distress.

Diagnosis and Differential Diagnosis

Acute stress reactions that last longer than 4 weeks should be diagnosed as PTSD. Brief psychotic
disorder may be diagnosed instead of acute stress disorder if psychotic symptoms are experienced
following exposure to a traumatic event. Exacerbations of pre-existing mental disorders following a
stressor should not be diagnosed as acute stress disorder.

Course and Prognosis

Acute stress disorder develops within four weeks of exposure to a traumatic event and lasts at least
2 days. Most individuals with acute stress disorder go on to develop PTSD. There is some evidence
that dissociative symptoms in acute stress disorder and lower baseline cortisol levels may be predic-
tive of PTSD, although these findings are still controversial (58,59).

Treatment

Single-session debriefing interventions designed to prevent PTSD after trauma exposure are con-
troversial. A recent meta-analysis of such interventions indicated that they neither reduce distress nor
prevent PTSD onset; risk for PTSD was actually significantly higher in the intervention participants
than in controls at 1-year follow-up (60). CBT to prevent PTSD in motor vehicle collision victims
with acute stress disorder has been exceptionally successful (61). Pharmacological interventions to
prevent the onset of PTSD in patients with acute stress disorder are currently being tested.

GENERALIZED ANXIETY DISORDER

Epidemiology

Twelve-month and lifetime prevalence rates of GAD are estimated at 3.1 and 5.1%, respectively
(4). Rates for men are 2 (12-month) and 3.6% (lifetime), whereas rates for women are 4.3 (12-month)
and 6.6% (lifetime). The best estimate for 12-month prevalence of GAD is 3.4% (3). GAD is often
co-morbid with mood disorders, other anxiety disorders, substance-related disorders, and general med-
ical conditions such as gastrointestinal disorders or headaches.

52 Wetherell et al.



Signs and Symptoms

The chief symptom of GAD is excessive and hard-to-control worry about several events or activ-
ities, accompanied by at least three of the following symptoms: restlessness or feeling keyed up or on
edge, feeling easily fatigued, difficulty concentrating, irritability, muscle tension, and sleep distur-
bance (2). Symptoms must be present more days than not for at least 6 months and must cause func-
tional impairment or distress. GAD patients often worry about minor matters or very unlikely events.
The specific topics of worry may change over the course of the disorder.

Diagnosis and Differential Diagnosis

If the focus of the worry is confined to features of another mental disorder, such as apprehension
about a panic attack or fear of negative evaluation or social embarrassment, GAD should not be diag-
nosed. Anxiety that is the direct physiological result of a medical condition such as hyperthyroidism
or diabetes or of a substance should be diagnosed as anxiety disorder due to a general medical con-
dition or substance-induced anxiety disorder. Obsessions can be distinguished from GAD-related worry
by the patient’s perception of the thoughts as unrealistic. Functional impairment, intensity of and dif-
ficulty controlling worry, the number of worry topics, and the presence of physical symptoms may
indicate GAD even in the presence of multiple real problems (e.g., serious medical condition, mari-
tal or job trouble).

Familial and Genetic Influences

Twin studies suggest that GAD and MDD share a genetic diathesis but different environmental influ-
ences (62). Estimated heritability for GAD is approx 32%, with the remaining variance the result of
nonshared environment in men but with shared environmental liability observed for women (17). A
recent study found an association of a T941G single nucleotide polymorphism in the monoamine oxi-
dase A gene with GAD but not with panic disorder or MDD (63).

Course and Prognosis

Many if not most individuals with GAD indicate that they have experienced anxiety since child-
hood, although onset is possible even in older adulthood (64). Course is typically chronic with fluc-
tuations owing to environmental stressors (27).

Treatment

Pharmacological treatment of GAD may include venlafaxine extended-release, paroxetine, bus-
pirone, and tricyclic antidepressants (33,65). Pregabalin and tiagabine have also demonstrated effi-
cacy for GAD in randomized controlled trials (66–68). Benzodiazepines are not recommended for
long-term treatment because of their side-effect profile, lack of efficacy for co-morbid depression, and
potential for dependence. Behavioral treatments, particularly those that combine relaxation tech-
niques and cognitive therapy, have demonstrated superior efficacy to nondirective approaches (29).

ANXIETY DISORDER DUE TO A GENERAL
MEDICAL CONDITION

Epidemiology

Many medical conditions may cause anxiety symptoms, including thyroid conditions, pheochro-
mocytoma, hypoglycemia, congestive heart failure, pulmonary embolism, arrhythmias, chronic
obstructive pulmonary disease, pneumonia, vitamin B12 deficiency, porphyria, dementia, stroke,
encephalitis, and neoplasms (2). The prevalence of anxiety disorders in community samples of patients
with these disorders and the overall prevalence of anxiety disorder due to a general medical condition
are unknown.
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Signs and Symptoms

When evidence from the patient’s history, physical examination, or laboratory findings suggests
that prominent anxiety symptoms are the direct physiological consequence of a medical condition,
the symptoms are not better accounted for by another mental disorder, symptoms do not occur exclu-
sively during the course of a delirium, and symptoms cause functional impairment or distress, the
patient meets criteria for anxiety disorder due to a general medical condition (2). The clinical picture
typically includes generalized anxiety, panic attacks, or obsessions or compulsions.

Diagnosis and Differential Diagnosis

If the disturbance occurs exclusively during the course of a delirium, anxiety disorder due to a gen-
eral medical condition is not diagnosed. Substance-induced anxiety disorder would be diagnosed if
the anxiety is secondary to a medication, toxin, or withdrawal from a substance. Adjustment disorder
or a primary anxiety disorder would be diagnosed if the anxiety is a psychological reaction to a med-
ical condition rather than a direct physiological consequence of the condition.

Course, Prognosis, and Treatment

The course and prognosis of anxiety disorder due to a general medical condition would depend on
the underlying medical condition. Treatment should first involve addressing the medical condition. If
no further improvement of the medical condition is possible, treatment of anxiety can involve symp-
tomatic relief through pharmacological agents with low potential for medication interactions and favor-
able side-effect profiles (e.g., SSRIs rather than benzodiazepines). Behavioral treatments including
relaxation training and cognitive techniques may reduce anxiety symptoms and excess disability.

SUBSTANCE-INDUCED ANXIETY DISORDER

Epidemiology
Anxiety disorders can be the consequence of intoxication from alcohol, amphetamines, caffeine,

cannabis, cocaine, hallucinogens, inhalants, phencyclidine, and other substances or of withdrawal from
alcohol, cocaine, sedatives, hypnotics, or anxiolytics, among others (2). Medications such as analgesics,
bronchodilators, anticholinergics, insulin, thyroid medication, contraceptives, antihistamines, corti-
costeroids, antihypertensives, anticonvulsants, antipsychotics, and antidepressants may also cause
significant anxiety, as can exposure to heavy metals, gasoline, paint, insecticides, nerve gas, carbon
monoxide, and carbon dioxide. Prevalence rates of substance-induced anxiety disorder are unknown.

Signs and Symptoms

Similar to anxiety disorder due to a general medical condition, substance-induced anxiety dis-
order is diagnosed when evidence from the patient’s history, physical examination, or laboratory find-
ings suggests that prominent anxiety symptoms developed within 1 month of substance intoxication
or withdrawal or are caused by medication use or exposure to a toxin, the symptoms are not better
accounted for by another mental disorder, symptoms do not occur exclusively during the course of a
delirium, and symptoms cause functional impairment or distress (2). The clinical picture typically
includes generalized anxiety, panic attacks, obsessions or compulsions, or phobic symptoms. 

Diagnosis and Differential Diagnosis

Substance-induced anxiety disorder is diagnosed rather than substance intoxication or substance
withdrawal only when the anxiety symptoms are severe and in excess of those usually associated with
intoxication or withdrawal syndrome. Substance-induced anxiety disorder is not diagnosed when
symptoms only arise during the course of a delirium. If the substance in question is a medication used
to treat a general medical condition, it must be determined whether the anxiety is related to the med-
ication or to the underlying medical condition.
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Course, Prognosis, and Treatment

Typically the anxiety symptoms arise and resolve within 4 weeks of discontinuation of the sub-
stance. Short-term pharmacotherapy, relaxation training, or cognitive techniques may be used to
provide symptomatic relief.

ANXIETY DISORDER NOT OTHERWISE SPECIFIED

This residual category includes co-occurring symptoms of anxiety and depression not meeting full
criteria for an anxiety or mood disorder, social phobic symptoms that do not meet criteria for social
phobia because they are related to another mental disorder or a general medical condition, clinically
significant anxiety symptoms that fail to meet criteria for another disorder, and cases in which it cannot
be determined whether an anxiety disorder is primary, the result of a general medical condition, or
substance-related. Treatment, which can include pharmacological or behavioral approaches, would
depend on the clinical presentation.

ANXIETY AND THE NEUROLOGIST

Anxiety may affect patients seen by neurologists in several important ways. Because anxiety is asso-
ciated with an attentional bias toward threat cues, anxious patients may selectively attend to symp-
toms and information that are consistent with a threatening interpretation of events. Asking patients
specifically to monitor themselves for signs that would be consistent with alternative explanations or
diagnostic rule-outs (e.g., stiff muscles elsewhere in the body might suggest tension rather than a brain
tumor as an explanation for headaches) may be helpful in both achieving an accurate diagnosis and
in reassuring an anxious patient.

An additional consequence of the attentional bias for threat associated with anxiety is that patients
may have difficulty encoding other information. To address this problem, neurologists working with
anxious patients should provide clear, written instructions for diagnostic and treatment procedures.
Telephone or mailed reminders may be helpful, as may be enlisting the assistance of a family member
or other support person. Patients can be encouraged to bring written lists of questions and to take notes
during appointments to ensure that important information is communicated and understood. Some
patients may benefit from additional time with a nurse or other staff member during scheduled appoint-
ments as well as from the availability of telephone support or advice between appointments.

Because of their hypervigilance for threat, some anxious patients may overreport symptoms.
Psychiatric conditions involving physical symptoms suggestive of general medical conditions that may
present as co-morbid or independent syndromes are called somatoform disorders and include soma-
tization disorder, undifferentiated somatoform disorder, conversion disorder, pain disorder, and
hypochondriasis. In contrast to factitious disorders and malingering, symptoms of these disorders are
not under the patient’s conscious control. Somatization disorder is diagnosed when a patient has a his-
tory of complaints of somatic symptoms in multiple organ systems for which no organic cause has
been found despite appropriate diagnostic testing. At least one symptom, other than pain, must sug-
gest a neurological condition (e.g., impaired coordination or balance, paralysis or localized weakness,
loss of sensation, difficulty swallowing, aphonia, urinary retention, hallucinations, double vision, blind-
ness, deafness, seizures, amnesia, or loss of consciousness other than fainting). Symptoms develop
before the age of 30, and prevalence is estimated at less than 2% (2). Co-morbidity with MDD, panic
disorder, and substance-related disorders is common.

Undifferentiated somatoform disorder is characterized by one or more physical complaints that
persist for at least 6 months and that cannot be fully explained by a general medical condition or sub-
stance. Conversion disorder is associated with one or more symptoms affecting voluntary motor or
sensory function, suggesting a neurological or other general medical condition. Symptoms are initi-
ated or exacerbated by psychological factors. Prevalence rates as high as 14% have been reported in
medical inpatients, and as many as one-third of individuals with conversion symptoms have a current
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or past history of a neurological condition (2). Pain disorder can be diagnosed when pain is the pre-
dominant focus of the clinical presentation and psychological factors play a significant role in the onset,
severity, exacerbation, or maintenance of pain. Pain disorder is often associated with mood and anx-
iety disorders. Patients with hypochondriasis believe, over at least a 6-month period, that they have a
particular disease despite reassurances from medical providers that they do not. Prevalence is esti-
mated at 1 to 5% in the general population and 2 to 7% among primary care patients.

Somatic disorders that are often associated with anxiety are listed in the section describing anxi-
ety disorders due to a general medical condition. Anxiety symptoms that can be mistaken for symp-
toms of neurological disorders include headache, dizziness, and blurred vision. Patients who present
with these symptoms may benefit from a referral to a mental health professional after neurological,
substance-related, and other medical conditions that could account for these symptoms have been ruled
out. Referral to a behavioral health specialist may also be called for if a patient’s anxiety is interfer-
ing with necessary diagnostic or treatment procedures (e.g., exposure therapy may be required before
a claustrophobic patient will undergo magnetic resonance imaging).

Finally, even patients whose anxiety symptoms are related to neurological conditions may benefit
from interventions to reduce excess disability caused by anxiety. Anxiolytic medications, particularly
SSRIs or venlafaxine, can help anxious neurology patients. Relaxation training has been shown to pro-
vide symptomatic relief even in patients with dementia (69). Guidelines for improving sleep hygiene,
such as keeping a regular sleep and awakening schedule, not taking daytime naps, and not engaging
in behaviors other than sleep or sex in bed, can reduce insomnia and related problems such as fatigue.
Instructing patients to perform at least three pleasant activities per day can alleviate both anxiety and
depressive symptoms, as well as help establish rapport.
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Schizophrenia

David P. Folsom, Adam S. Fleisher, and Colin A. Depp

EPIDEMIOLOGY

Schizophrenia affects approx 1% of the population. In the United States, somewhere between 2
and 4 million people have schizophrenia (1). In addition, schizophrenia is widely considered to be the
most severe and disabling of the psychiatric disorders. It is estimated that approx 30% of all hospital
beds in the United States are occupied by persons with schizophrenia. In the Epidemiologic Catchment
Area Study (ECA), the largest epidemiological study of psychiatric disorders, the lifetime prevalence
of schizophrenic disorders (e.g., schizophrenia, schizoaffective disorder, delusional disorder) was
1.4%. However, in institutional settings, this prevalence was much higher; in mental hospitals the preva-
lence was 20.4%, in nursing homes it was 3.8%, and in prisons it was 6.7%. The prevalence of schizo-
phrenia is highest in people aged 30–44 (2.3%) and lowest among those over age 65. Women were
slightly more likely to have schizophrenia than men. African Americans had the highest rate at 2.1%,
with Caucasians at 1.4%, and Latinos at 0.8% (2).

Typically, the onset of psychotic symptoms is in the late-teens or early-20s. Many patients expe-
rience prodromal symptoms prior to full onset, particularly social withdrawal, worsening school per-
formance, and declining personal hygiene (3). In addition, there is evidence that many people who
develop schizophrenia had subtle behavioral differences as children. In one study that compared
childhood home movies of people who developed schizophrenia and their siblings who did not,
blinded researchers were able to identify the pre-schizophrenic children (4).

Overall, men and women are equally affected by schizophrenia, but in men the mean age of onset
of the illness is 18–25 years of age vs 25–30 years of age for women. In addition, men tend to have a
more severe course of illness with more severe negative symptoms (e.g., social withdrawal and flat-
tened affect) and functional impairment, whereas women have more affective symptoms, delusions,
and hallucinations (5). Onset of schizophrenia often occurs in the teens or early-20s, when most people
are completing their education, beginning to marry, and starting their careers; therefore, patients with
schizophrenia have low rates of marriage and employment. One of the most striking signs of the impact
of schizophrenia is the high rate of homelessness in persons with this disorder. One report found that
10% of homeless persons had a diagnosis of schizophrenia (6), whereas a second study found 17% of
the patients with schizophrenia treated in a public mental health system were homeless at least one
time during a 12-month period (7). Finally, the rates of substance abuse and dependence are elevated
in people with schizophrenia, a total of 47% of the persons with schizophrenia in the ECA study also
had a drug or alcohol use disorder (8).

From: Current Clinical Neurology: Psychiatry for Neurologists
Edited by: D.V. Jeste and J.H. Friedman © Humana Press Inc., Totowa, NJ



SIGNS AND SYMPTOMS

Psychosis is one of the hallmark symptoms of schizophrenia. Although there is no universal defi-
nition of psychosis, the broad definition used by the fourth edition of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV) includes delusions (fixed false beliefs), hallucinations, dis-
organized speech, and disorganized behavior (9). Psychosis occurs in disorders other than schizo-
phrenia, including other psychotic disorders including schizoaffective disorder (characterized by both
psychotic and mood symptoms), schizophreniform disorder (characterized by 1–6 months of schizo-
phrenia-type symptoms), brief psychotic disorder (psychotic symptoms for 1 day to 1 month), psy-
chosis as a result of a general medical condition, drug-induced psychosis, and psychosis caused by
other central nervous system (CNS) disorders such as Alzheimer’s disease.

The psychotic symptoms of schizophrenia are also called “positive” symptoms, and are the symp-
toms that most lay people associate with schizophrenia. In addition to the positive symptoms, many
patients with schizophrenia also have negative symptoms and neurocognitive deficits. The negative
symptoms of schizophrenia include avolition (a lack of initiative and persistence), flattened affect
(decreased range of emotional expression), and alogia (paucity of speech). Although the negative symp-
toms are often not as dramatic as the positive symptoms, there is evidence that these symptoms cause
more disability. For example, flattened affect and alogia make social interactions much more difficult
for patients with schizophrenia, whereas avolition may make it harder for a patient with schizophre-
nia to obtain or keep a job. Neurocognitive deficits in patients with schizophrenia have become an
area of increasing research interest in the past decade. Several neurocognitive deficits have been found
to be associated with schizophrenia including verbal memory, immediate memory, and executive func-
tioning. There is an increasing body of literature suggesting that these neurocognitive deficits are more
strongly associated with functional impairments than positive or negative symptoms (10,11). An
important area of current research is studying the effect of second-generation antipsychotic medica-
tions and skills-training interventions on improving negative symptoms and neurocognitive functioning
owing to schizophrenia.

The presentation of schizophrenia differs according to the age of onset of the illness. The most
common age of onset is in the teens or early 20s. Childhood onset is classified as symptoms begin-
ning before age 12. Late-onset schizophrenia is defined as symptoms starting after age 45. Patients
with childhood-onset schizophrenia tend to a more chronic course and poorer outcome, with greater
functional impairment. Patients with late-onset schizophrenia are more likely to be women, have more
paranoid ideation, and less severe negative symptoms (12).

BIOLOGICAL BASIS OF SCHIZOPHRENIA AND PSYCHOSIS

Despite much effort to understand the biological substrates of schizophrenia, there currently exists
no biomarkers or definitive neuropathological signs that are sufficiently specific to this disorder.
Some of the first insights into the biological basis of schizophrenia were derived from pharmacology.
From the introduction of the first antipsychotic, chlorpromazine, in the early 1950s until the mid-1990s,
the primary neuropharmacological explanation of schizophrenia was the dopamine hypothesis.
Schizophrenia was hypothesized to be caused by a dysfunction of dopamine, primarily dopamine
hyperactivity in the mesolimbic pathway. Evidence for this dopamine hypothesis of schizophrenia came
from the fact that antipsychotic medications blocked the dopamine D2 receptor, and that stimulants
such as amphetamines (which increase dopamine) could cause psychotic symptoms. However, cloza-
pine and other second-generation (or atypical) antipsychotics have a lower affinity for the D2 recep-
tor, and also bind to serotonin receptors (including the 5-HT 2A receptor), other dopamine receptors,
and other neurotransmitter receptors (13); these new medications have caused the dopamine hypoth-
esis to be revised. It is currently believed that the psychotic (positive) symptoms of schizophrenia are
primarily the result of dopamine hyperactivity in the mesolimbic pathway, whereas the neurochemi-
cal basis of the negative symptoms is still being worked out.
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In addition to the advances in understanding schizophrenia based on the psychopharmacological
profile of the newer medications, neuroimaging is providing significant advances in understanding
the disorder. On magnetic resonance imaging (MRI) and computed tomography (CT) scans, brain
changes in schizophrenia are not regionalized, nor are they as substantial as one would expect given
the severity of impairment associated with this disorder. However, structural neuroimaging frequently
demonstrates changes in both cortical regions, particularly the frontal and temporal cortices, and sub-
cortical structures, including the hippocampus and thalamus (14,15). Functional imaging studies
using verbal or working memory tasks as probes have indicated abnormal connectivity between limbic
and frontal regions, suggesting that schizophrenia may be due to disruptions in subcortical–cortical
pathways (14).

Most evidence indicates that schizophrenia is a neurodevelopmental disorder, rather than a neuro-
degenerative one. Evidence supporting this neurodevelopemental view incudes postmortem evidence
from neuropathological examinations that show fewer dendritic projections in those with schizo-
phrenia. Furthermore, neuroimaging studies have revealed that many of the brain changes associated
with schizophrenia are present at the time of initial onset of symptoms, and perhaps even earlier. Studies
of aging persons with schizophrenia conducted at University of California San Diego have revealed
a surprising stability in their neurocognitive “deficits, with memory and executive functioning skills
declining at about the same rate as associated with normal aging” (16). In addition, as patients with
schizophrenia age, their psychotic symptoms appear to become less severe (17). Only a small sub-
group of severely ill and chronically institutionalized patients exhibited progressively deteriorating
cognitive functioning (17). Conversely, a small portion of patients diagnosed with schizophrenia may
have a complete remission of their illness (18).

ETIOLOGY OF SCHIZOPHRENIA

Like all psychiatric disorders, there is no single cause of schizophrenia. Environmental factors and
genetic predispositions are both important in the development of schizophrenia. Environmental fac-
tors that have been found to be associated with schizophrenia include being born in the winter months,
maternal infections during gestation, being born in a city (vs a rural area), being born to a lower socioe-
conomic class, and severe life stresses. Genetic factors also play an important role in the development
of schizophrenia. The concordance rate of schizophrenia in monozygotic twins is 33–78%, compared
to 8–28% in dizygotic twins (8,13). Possible chromosomal loci are on chromosomes 13, 8, 22, 6, and
10 (15). The effects of genetics, prenatal infections, and environmental stress are likely each to be
small but additive.

DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS

The diagnostic criteria for schizophrenia are shown in Table 1. It is important to point out that there
is no single symptom that is pathognomonic for schizophrenia. For a clinician first evaluating a patient
who may be psychotic, the most important task is to rule out potentially life threatening conditions
such as a delirium due to a systemic illness, toxins, drug withdrawal or toxicity, a CNS lesion, infec-
tion, neurodegenerative disorder, or another treatable medical illnesses that can either cause psychotic
symptoms or make a person appear to be psychotic. Table 2 lists the differential diagnosis for a person
who appears to be psychotic. Patients with schizophrenia can have “soft neurological signs,” includ-
ing abnormal sensory integration, motor coordination, and sequencing of complex tasks (19). Although
acute dystonia, psudoparkinsonism, and tardive dyskinesia are commonly seen in patients treated with
antipsychotic medications, particularly the first-generation antipsychotics, focal neurological deficits
are not seen in schizophrenia. Similarly, patients over age 45 can have new-onset schizophrenia (late-
onset schizophrenia), but this is uncommon, and older patients with new-onset psychosis must have
a careful workup to rule out medical and neurological causes of the psychosis (20). The most common
type of hallucinations found in schizophrenia are auditory hallucinations, although patients with



schizophrenia can also have visual and tactile hallucinations. Visual hallucinations are more common
than auditory ones in progressive dementias, a finding that can be useful in differential diagnosis.
Finally, patients over age 45 can have new-onset schizophrenia (late-onset schizophrenia), but this is
uncommon, and older patients with new-onset psychosis must have a careful workup to rule out med-
ical and neurological causes of the psychosis (21).

The initial workup for a person who appears to be psychotic is shown in Table 3; this workup typ-
ically includes laboratory studies looking for reversible causes of psychosis. Many psychiatrists obtain
a CT or MRI in patients with new-onset psychosis, although a recent treatment guideline recommended
this only if clinically indicated (22). MRI or CT scan of the brain can reveal structural abnormalities
associated with disorders that cause psychotic behavior. These may include a structural cause for tem-
poral lobe epilepsy, evidence of CNS neoplasm, stroke, trauma, carbon monoxide poisoning, hydro-
cephalus, encephalitis, or Wernicke-Korsakoff syndrome, for example. In addition, further laboratory
or diagnostic studies (such as lumbar puncture or electroencephalogram [EEG]) are often performed
based on the findings of this initial evaluation. For example, an EEG may reveal psychosis associated
with temporal lobe epilepsy or herpes encephalitis. Serology and cerebrospinal fluid testing can are
important for ruling out treatable disease. If indicated, these studies may include erythrocyte sedi-
mentation rate, heavy metal screen, ceruloplasmin, adrenal studies, or porphyria studies.
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Table 1
DSM IV Diagnostic Criteria for Schizophrenia

A. Characteristic symptoms: Two (or more) of the following, each present for a significant portion of time
during a 1-month period (or less if successfully treated):
1. Delusions 
2. Hallucinations 
3. Disorganized speech (e.g., frequent derailment or incoherence)
4. Grossly disorganized or catatonic behavior
5. Negative symptoms (i.e., affective flattening, alogia, or avolition)

Note: Only one Criterion A symptom is required if delusions are bizarre or hallucinations consist of a
voice keeping up a running commentary on the person’s behavior or thoughts, or two or more voices
conversing with each other.

B. Social/occupational dysfunction: For a significant portion of the time since the onset of the disturbance,
one or more major areas of functioning such as work, interpersonal relations, or self-care are markedly
below the level achieved prior to the onset (or when the onset is in childhood or adolescence, failure to
achieve expected level of interpersonal, academic, or occupational achievement).

C. Duration: Continuous signs of the disturbance persist for at least six months. This 6-month period must
include at least 1 month of symptoms (or less if successfully treated) that meet Criterion A (i.e., active-phase
symptoms) and may include periods of prodromal or residual symptoms. During these prodromal or residual
periods, the signs of the disturbance may be manifested by only negative symptoms or two or more
symptoms listed in Criterion A present in an attenuated form (e.g., odd beliefs, unusual perceptual
experiences).

D. Schizoaffective and Mood Disorder Exclusion: Schizoaffective Disorder and Mood Disorder With Psychotic
Features have been ruled out because either:(1) no major depressive, manic, or mixed episodes have
occurred concurrently with the active-phase symptoms or (2) if mood episodes have occurred during active-
phase symptoms, their total duration has been brief relative to the duration of the active and residual periods.

E. Substance/General Medical Condition Exclusion: The disturbance is not due to the direct physiological
effects of a substance (e.g., a drug of abuse, a medication) or a general medical condition. 

F. Relationship to a Pervasive Developmental Disorder: If there is a history of Autistic Disorder or another
Pervasive Developmental Disorder, the additional diagnosis of Schizophrenia is made only if prominent
delusions or hallucinations are also present for at least a month (or less if successfully treated).
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Table 2
Differential Diagnosis of a Patient Who Appears to be Psychotic

Psychiatric disorders
Schizophrenia
Schizoaffective disorder
Mania
Depression with psychotic features
Severe personality disorder
Posttraumatic stress disorder

Drugs of abuse
Phencyclidine
Lysergic acid diethylamide
Amphetamine
Cocaine
Alcohol
Ketamine/ecstasy/γ-benzene hexachloride (GBH)
Barbiturate withdrawal

Neurodegenerative disorders
Dementia with Lewy bodies
Alzheimer’s disease
Frontal temporal dementia
Huntington’s disease
Homocystinuria
Metachromatic leukodystrophy
Lafora’s disease
Cerebral lipidoses
Fabry’s disease
Fahr’s disease
Hallervorden-Spatz
Wilson’s disease

Infectious diseases
AIDS
Neurosyphilis
Herpes encephalitis
Creutzfeldt-Jakob disease

Metabolic/nutritional disorders
Thyroid disorders
Adrenal disorders
B12 deficiency
Pellagra

Medication side effects
Anticholinergics
Levadopa
Dopaminergics
Deprenyl
Glucocorticoids

Toxins
Heavy metals
Carbon monoxide

Structural disorders
Trauma
Neoplasm
Normal pressure hydrocephalus

Other neurological disorders
Epilepsy
Cerebrovascular disease
Autoimmune cerebritis



This initial workup can help rule out medical and neurological causes of psychosis. In addition, as
Table 2 demonstrates, there are several other psychiatric disorders in addition to schizophrenia that
include psychotic symptoms. In fact, it can be very difficult to determine on first presentation whether
a person with psychosis resulting from a psychiatric illness has schizoaffective disorder, is manic, or
has schizophrenia. Differentiating between schizophrenia and other psychiatric disorders can be dif-
ficult; careful attention to medical and psychiatric history (such as prior evidence of mood symptoms),
as well as the use of available informants, is critical in making the diagnosis.

COURSE AND PROGNOSIS

Historically, schizophrenia has been thought of as the psychiatric disorder with the worst progno-
sis characterized by a gradual but progressive worsening of functioning. However, long-term follow-
up studies indicate that the outcomes of patients with schizophrenia are more heterogeneous, with the
majority of patients experiencing an initial drop in functioning, followed by a long-term stability of
this poorer functioning. Neurocognitive deficits do not appear to worsen more than would be expected
from normal aging even among elderly persons with schizophrenia (16). A small minority of patients
has progressive worsening of their illness, and a small minority also has remission of the disorder and
a full return to premorbid level of functioning. Factors that have been found to be associated with better
long-term outcomes include an older age of onset, abrupt onset of symptoms, female gender, response
of symptoms to antipsychotic medications, and better premorbid functioning (23,24). In addition,
across all groups of patients with schizophrenia, exacerbations and relapses are common, are often
the result of medication nonadherence, and are one of the main causes of psychiatric hospitalization.
Patients with schizophrenia commonly attempt suicide, and up to 10% of patients with schizophre-
nia kill themselves.

TREATMENT

Antipsychotic medications are a critical component of treatment for schizophrenia, however these
medications are primarily effective at treating the positive symptoms of schizophrenia, and are much
less effective at treating the negative symptoms and neurocognitive deficits of the disorder. Table 4
lists the second-generation antipsychotic medications and one first-generation antipsychotic, haloperi-
dol. As a class, the second-generation antipsychotics are less likely to cause movement disorders such
as tardive dyskinesia and acute dystonia. In addition, many patients find these medications to have
fewer side effects, and adherence to these medications may be higher than to the first-generation
antipsychotics (25). However, several of these newer antipsychotics have been associated with new-
onset diabetes and increased risk of stroke (20).
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Table 3
Initial Workup for a Patient Who Appears to be Psychotic

Complete blood count
Chemistry panel
Vitamin B12

Rapid plasma reagin (RPR)
Thyroid-stimulating hrmone
Urine drug screen

Other components to the initial assessment to consider depending on clinical presentation
and patient risk factors:

HIV
Neuroimaging (computed tomography or magnetic resonance imaging)
Electroencephalogram
Heavy metal screen



Medications are a critical component of the treatment for schizophrenia, however, patients with
schizophrenia often continue to have problems with cognitive functioning, social interactions, living
independently, and getting and keeping a job. Programs that teach compensatory cognitive, social, and
independent living skills and provide vocational rehabilitation are an important aspect of optimal treat-
ment for many patients with schizophrenia (26).

CONCLUSION

In evaluating a patient who may have a psychotic disorder, it is important to rule out medical and
neurological causes for the patient’s symptoms. This is especially true in patients with no prior his-
tory of mental illness, patients who are middle aged and older, patients hospitalized for a medical ill-
ness, and patients with evidence of delirium or focal neurological deficits. For complex patients, in
whom it is difficult to differentiate between a psychotic disorder and a neurological disorder, close
communication between the psychiatrist and neurologist is essential.
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7
Hysteria in Neurological Practice

The Somatoform and Dissociative Disorders

Fred Ovsiew

The cases I speak of, some doctors like to call hysteria, but hysteria is the nosological limbo
of all unnamed female maladies. It were as well called mysteria for all its name teaches us of
the host of morbid states which are crowded within its hazy boundaries.

—Silas Weir Mitchell (1)

INTRODUCTION

The Somatoform and Dissociative Disorders* of the fourth edition of the Diagnostic and Statistical
Manual of Mental Disorders (DSMIV) are the current representation of a disease known of old, hys-
teria; they amount to “hysteria split asunder,” as one of the leaders of the nosological revolution in
contemporary psychiatry put it (2). Although the current diagnostic formulation is arguably a pale
reflection of previous conceptualizations (the argument is made below), the disorder is certainly still
a clinical presence. It has, as Sir Aubrey Lewis said, “outlive[d] its obituarists” (3). In this chapter, I
set the scene for understanding neurological presentations of Somatoform and Dissociative Disorders
by pointing to a historical moment in the development of the understanding of hysteria; provide a
review of the current diagnostic categories and describe the clinical features of patients fitting into
those categories, with greatest emphasis on Conversion Disorder because of its importance in neuro-
logical practice; offer a summary of the known risk factors for somatization, as well as describing the
limited information available on its neurobiology; and provide a set of recommendations for clinical
management by the physician not specializing in psychological medicine.

THE HISTORY OF HYSTERIA

As everyone knows (and as textbook chapters commonly begin), hysteria was first recognized in
Hippocratic times and so named because of the belief that movement of the uterus in the body led to
the symptoms of the disease. Unfortunately, as is sometimes the case with what everyone knows, this
account of the history of hysteria is mistaken, as Helen King conclusively showed (4). Fortunately,
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the error—which arose from reliance on secondary sources that suggested a categorical status not imag-
ined by the Greeks for these symptoms purportedly of uterine origin—informatively points to the
broader error of assuming that hysteria is a fixed entity, similar in all times and places and requiring
merely the astuteness of present-day physicians to identify its occurrence retrospectively. This is
arguably the case for epilepsy, for example, or for delirium among mental syndromes. However, the
imbrication of hysteria in culture, especially the cultural position of women, makes it different from
these other disorders. Unearthing and explicating the place of hysteria in Western thought and culture
has been an active pursuit among nonclinical academics—the “new hysteria studies,” as Mark Micale
called the field in his historical survey (5).

Greek medicine certainly embraced ideas about the movement of the womb, later about vapors aris-
ing from the womb, and described the symptoms presumed to result from these causes. Once a pre-
modern idea of hysteria as a category of illness had developed, these beliefs were adopted as explanatory.
Later, in the 17th century, the widely distributed nervous system was implicated as the cause of symp-
toms throughout the body. When, much later, even in the early part of the last century, doctors and the
public referred to “shattered nerves” or a “nervous breakdown,” they meant quite literally that the symp-
toms evinced pathology of the nervous system. This system of ideas, and the place of neurologists
in treating “nerves,” has been lucidly reviewed in the context of exposure to military combat—
“shellshock”—by Ben Shephard (6). For Jean-Martin Charcot, for example, hysteria was a névrose, a
neurosis or condition of the nerves, like Parkinson’s disease or other conditions without evident struc-
tural organic pathology. He believed that in describing the stages of hysterical convulsions, for exam-
ple, he was delineating the course of an organic disease of the central nervous system, as he did so
successfully with motor neuron disease or multiple sclerosis. Hysteria was, for Charcot, like other dis-
eases of the nervous system, dependent on hereditary factors, and the environmental precipitants little
more than agents provocateurs (7). If the patient’s father was a brute, this gave evidence of neuropathic
heredity but did not raise the question what he did to her. The clinical features of hysteria were “per-
fectly legitimate pathological phenomena, in which the will of the patient counts for nothing, absolutely
nothing” (8). During the 19th century, much of the work of neurologists was the care of outpatients
with these “nervous” complaints. To be sure, at least since Thomas Sydenham in the 17th century physi-
cians had commented on the association between ideas or emotions and hysteria. True, some of the
weakness of the nervous system was thought to be owing to modern civilization—an idea present at
least from the 17th century. But the consequences of emotions and the stress of civilization were liter-
ally on the nerves, a weak or defective nervous system. Thus, treatment—such as rest and a diet includ-
ing “porter [and] beef soup,” as prescribed by Weir Mitchell (1)—was in the hands of the nascent
neurological profession.

For clinicians, then, the inflection point in the trajectory of hysteria through the ages came toward
the end of the 19th century, when Pierre Janet and Sigmund Freud provided accounts of hysteria pro-
posedly deriving from ideas, memories, and emotions. When Charcot’s sometime acolyte Joseph
Babinski, after Charcot’s death, rebelliously proposed considering hysteria to be in its essence a man-
ifestation of suggestibility (“pithiatism”), the paper was headlined “the dismemberment (démembre-
ment) of hysteria” (9). Not until the late 19th century could the postulate be elaborated that the
predisposition itself lay in the experience, not the nervous system, of the hysteric. Of course, no one
is without predecessors. A line of British medical thought in the mid-19th century, in opposition to
Charcot’s approach in not assuming a defective nervous system, is represented by Reynolds’ concept
of “paralysis dependent on idea” (10).

Janet and Freud began in concert, as Breuer and Freud acknowledged in 1893, in the paper taken
to mark the very beginning of psychoanalysis:

[T]he splitting of consciousness which is so striking in the well-known classical cases under the form of
‘double consciousness’ is present to a rudimentary degree in every hysteria, and . . . a tendency to such a
dissociation, and with it the emergence of abnormal states of consciousness . . . is the basic phenomenon of
this neurosis. In these views we concur with Binet and the two Janets [Pierre and his brother, Jules]. . . .
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It will be noted that this starting point linked dissociation, as seen in the “somnambulistic” states
of “double consciousness,” and the conversion symptoms of the hysterical patients described in Studies
on Hysteria. As Freud’s ideas developed in the first decades of the 20th century, with increasing focus
on the symbolic transformation of fantasies arising from inborn drives, he moved away from consid-
eration of both constitutional predisposition and environmental trauma and equally away from a focus
on dissociation. Janet, on the other hand, remained interested in the pre-existing weakness of the per-
sonality, a weakness that permitted dissociation (désagrégation), as well as in the traumatic antecedents
of symptom formation. Although both traditions have had important influence on psychological think-
ing about hysteria, in the 1970s and 1980s dissociation and trauma had a renaissance as topics of psy-
chiatric concern, and Janet’s work as well. Both constitutional predisposition and trauma are discussed
further below.

SOMATOFORM DISORDERS

The characteristic feature of patients fitting into these diagnostic categories is the presence of
somatic symptoms without discernable somatic cause. Obviously, our tools and astuteness in discerning
causation are imperfect, and assignment of a patient to one of these categories should be undertaken
with humility and an open mind. Somatoform Disorders, in which the presenting symptoms are felt
to be genuine by the patient and are produced without conscious awareness of the psychological
process, are to be distinguished from disorders in which the symptoms are deliberately feigned or pro-
duced. Patients in the latter categories are said to show malingering, if the purpose of the mimicry of
medical illness is achievement of a practical end, such as financial gain; or factitious disorders, if the
purpose is the achievement of the sick role. Here again, our capacity to recognize the motivation of
our patients is limited. In fact, studies of the capacity of physicians to detect deception are chasten-
ing: physicians, like many other professionals for whom recognition of lying is of importance (e.g,
police officers), perform poorly in experimental studies of the detection of deception.

A further caveat regarding the “somatoform” nature of these disorders is that patients with the dis-
order often produce accounts of symptoms in the psychological realm as well. Syndromes such as psy-
chogenic amnesia cannot be called “somatoform” or “conversion” because the symptoms are mental,
not somatic, yet the predisposition and mechanisms are likely similar. More broadly, somatizing
patients give positive responses to questions regarding the mental symptoms of many psychiatric ill-
nesses, illnesses they don’t have (11).

In contrast to DSM-IV, the 10th revision of the International Classification of Diseases (ICD-10),
the European system of nosology, categorizes Conversion Disorder as one of the Dissociative
Disorders, along with psychogenic amnesia and fugue. Whether this is a proper solution to the prob-
lem is taken up below.

Conversion Disorder
Patients with Conversion Disorder have sensory or motor symptoms suggestive of, but not explained

by, an organic disorder; in contrast, clinical evidence suggests an association with psychological fac-
tors at least on the grounds that the “initiation or exacerbation of the symptom or deficit is preceded
by conflict or other stressors.” In some of the recent literature, these symptoms are referred to with
intended neutrality as “medically unexplained.” Many doctors call the symptoms “functional” or
“psychosomatic” or “psychogenic.”

Features commonly thought to characterize Conversion Disorder poorly identify the diagnosis. In
practice, the association of the symptoms with stressors, although required by the criteria, can be hard
to identify on initial evaluation, so the diagnosis is often made, at least in a tentative fashion, without
definitive evidence of psychogenesis. In this sense, despite psychiatric claims to the contrary, it is often
a diagnosis of exclusion. Moreover, many organic diseases are associated with stressful life events,
and an association may be more apparent than real depending on the observer’s threshold for estab-
lishing one. This situation—an insensitive and nonspecific criterion for the psychiatric diagnosis of



Conversion Disorder and a necessary reliance on the nonphysiological nature of the symptom—
means that only a clinician comfortable with recognizing neurological symptoms as nonphysiologi-
cal will be comfortable making the diagnosis. Thus arises the somewhat paradoxical result that the
psychiatric diagnosis may be made by a neurologist with a neurologically inexperienced psychiatrist
going along only reluctantly, perhaps suggesting yet more testing.

The presence of secondary gain—the benefits that flow to the patient from displaying symptoms—
is common in organic disease, and the presence of primary gain—the reduction in emotional distress
from the symbolic transformation of emotion and idea into somatic form—is hard to identify with
confidence, especially in an initial consultation. La belle indifférence, the patient’s obliviousness to
impairments that appear to the doctor to deserve greater reactive distress, is a possible manifestation
of organic anosognosia or of culturally or individually determined stoicism; moreover, patients with
Conversion Disorder are often depressed or anxious rather than indifferent. The presence of ancillary
nonorganic physical signs is nonspecific. Signs directly related to the complaint itself, such as entrain-
ment of tremor frequency by voluntary tapping in a patient with psychogenic tremor or a Hoover sign
in a patient with leg weakness, can be accepted as diagnostically helpful (12). However, finding lat-
eralized impairment of vibratory sensation on the sternum, for example—often the result of covert or
overt suggestion by the examiner—is of no diagnostic utility (13).

Conversion Disorder is common, although local referral patterns and specialty interests will play
a role in any clinician’s experience. In a prospective study in Scotland, 33 of 300 (11%) consecutively
referred neurological patients were thought to have symptoms “not at all” explained by organic dis-
ease (14). In a similar result from an entirely different setting, German investigators found that 9% of
more than 4000 “inpatients presenting with typical neurological symptoms” had no organic cause for
the symptoms (15). Epilepsy monitoring units commonly report that about one-fifth of referrals prove
to have pseudoseizures.

No extremity of severity is impossible. Pseudostatus epilepticus is well described and, according
to some, common (16). Administration of tissue plasminogen activator for pseudostroke occurs even
in the best of hands (17). Total disability of many years’ duration is well known (18).

The accuracy of diagnosis has been a subject of dispute at least since a provocative paper by the
English psychiatrist Eliot Slater, who reported in 1965 that 22 of 85 (26%) patients diagnosed at
the National Hospital, Queen Square, London, proved to have explanatory organic disease at long-
term follow-up; he concluded that the diagnosis of hysteria is “a disguise for ignorance, and a fertile
source of clinical error. It is in fact not only a delusion but a snare” (19). Subsequent studies have been
substantially more supportive of the clinical skills—and the advances in diagnostic technology—of
neurologists. Two more recent reports from Queen Square showed rates of re-diagnosis as organic dis-
ease of 15% and 5% at follow-up (20,21). A Dutch study found a rate of false-positive diagnosis of
Conversion Disorder of 12% (22), and a Scottish study found only one re-diagnosis in 48 patients at
long-term follow-up (23). Accounting for the differences among these studies on the basis of the nature
of the patient populations or the initial evaluations does not tell individual clinicians how to make
the diagnosis in a more secure fashion. Perhaps it is wise never to feel entirely secure in the diagno-
sis but always to keep an open mind, even if this means an open door, at least to re-examination if not
re-investigation (see later). Despite my comment above that the diagnosis of Conversion Disorder in
practice is often a diagnosis of neurological exclusion, probably the neurologist should be wary of a
diagnosis of hysteria in the absence of confirmation of the plausibility of the diagnosis on psychiatric
grounds (although I am not aware of data supporting this assertion).

The outcome of Conversion Disorder is not characteristically favorable. In many instances the pre-
senting symptoms do not resolve. In a Scottish cohort, 35 of 42 (83%) patients still had sensorimotor
conversion symptoms after more than a decade (23). In a study of pseudoseizures, almost three-quar-
ters of patients still had pseudoseizures 4 years after diagnosis (and more than a decade after presen-
tation) (24). Even when the presenting symptoms do resolve, other somatoform symptoms may develop.
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Furthermore, when a broader view of outcome is taken, patients can be seen to have persisting
psychological and interpersonal disturbances outside the somatoform realm. The rate of mood,
anxiety, and personality disorders is very high. In particular, dissociative symptoms are common
in patients with Conversion Disorder, even in comparison with other groups of psychiatrically ill
patients (25).

The pathogenesis of Conversion Disorder, and of somatization in general, is incompletely under-
stood. Data suggest that early experience of painful medical procedures, parental illness in the patient’s
childhood, and a disturbed relation with parents are relevant risk factors (26–28). A great deal of recent
literature has stressed the relevance of trauma in childhood, such as physical or sexual abuse, to later
Conversion Disorder (29). This literature overlaps with the evidence for high levels of dissociative
symptoms in patients with somatization, notably in patients with pseudoseizures (30). However, the
confounding factor is that childhood trauma predisposes to depression, anxiety, and a variety of other
psychiatric syndromes; the evidence for this is compelling from a number of longitudinal and com-
munity studies that avoid the methodological problems of studying the issue by retrospective report
in selected subjects in medical settings (31–33). The mechanism of the association is not fully eluci-
dated, but long-lasting or permanent biological consequences of early trauma are substantial and
amount to “an environmentally induced complex developmental disorder” with neuroendocrine and
structural and functional cerebral aspects (34,35). The risk for somatization conferred by trauma may
well be mediated largely or entirely by the presence of psychiatric illness. The concurrent presence
of dissociation in some patients with Conversion Disorder may be a separate consequence of shared
risk factors rather than part of the pathogenesis (36). The issue is still open for study.

The older literature suggested—but the more recent cohort studies generally do not address—
concurrent organic cerebral disease as a risk factor for hysterical states (37). Slater believed the risk
for developing conversion symptoms and the risk of a poor relation between (male) doctor and (female)
patient were both attributable to organic brain disease, which “may bring about a general disturbance
involving the personality. This personality change may then be a basis for hysterical conversion reac-
tions, or by causing affective lability, hypochondriasis, attention-seeking, self-concern, suggestibil-
ity, variability of symptoms and so on, lead directly to an unfavorable reaction on the part of the
clinician” (19). This issue is badly in need of focused studies using contemporary techniques, includ-
ing imaging and neuropsychological assessment.

Although by definition no organic disorder explains the pseudoneurological deficit, no one can doubt
that some cerebral process corresponds to the behavioral findings. Functional imaging of a single
patient with left-sided hysterical paralysis revealed excessive activation of right orbitofrontal and right
anterior cingulate cortices with failure of activation of right primary motor cortex when the patient
attempted to move the “paralyzed” leg. This was thought to indicate inhibition of primary motor areas
in hysteria (38). A study of hysterical sensory loss revealed reduction in activity of thalamic and basal
ganglionic regions contralateral to the deficits despite normal cortical responses to sensory stimula-
tion (39). Another study of patients with nonorganic anesthesia revealed reduced responses in corti-
cal sensory regions (40). Whereas differences in method and patient characteristics may explain the
discrepancies, further research will be needed to reach an integrated model.

Many authors have suggested that the reported lateralization of symptoms to the left reveals a dis-
order of lateralized cerebral function, with the right hemisphere “expressing itself” emotionally
through the somatic symptom. However, whether conversion symptoms genuinely are more common
on the left is uncertain (41).

Somatization Disorder and Undifferentiated Somatoform Disorder

This category derives from an earlier construct, devised in the 1960s at Washington University,
named Briquet’s syndrome after the 19th-century French physician who cataloged the symptom
picture of a large number of patients with hysteria. In its current use, Somatization Disorder refers to
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patients with the early onset—usually in childhood or adolescence but by criterion before the age
of 30—of a chronic pattern of medical help-seeking and impairment because of a polysymptomatic
condition. The criteria require multiple medically unexplained symptoms in multiple domains (all of
these, not just one set or the other) over the course of the disorder: four pain symptoms, two gas-
trointestinal symptoms, one sexual symptom, and one conversion (“pseudoneurological”) symptom.
Although probably no one thinks that a patient who meets these criteria except for having only three
pain symptoms is substantially different from a patient who fully meets the criteria, the point of the
specification is to identify a chronic, severe disorder. Patients with somatization who fall short of the
criteria for Somatization Disorder are considered by DSM IV to have Undifferentiated Somatoform
Disorder. Other concepts, such as multisomatoform disorder or abridged somatoform disorder, have
been applied in research studies to broaden the coverage beyond the most severe portion of the spec-
trum of somatization represented by Somatization Disorder. Evidence suggests that patients with som-
atization less narrowly defined share other psychopathological characteristics of patients with Briquet’s
syndrome.

The broad concept of somatization comprises a variety of syndromes, such as chronic fatigue syn-
drome, fibromyalgia, irritable bowel syndrome, multiple chemical sensitivities, and others; some
would keep these separate, some see the somatization syndromes as overlapping (42). Medical spe-
cialists, focusing on the nonorganic symptoms that resemble organic symptoms suggestive of “their”
diseases, risk shaping the clinical picture to create simulacra of distinct syndromes. A further risk is
that the symptoms, impairments, and psychiatric features beyond the bounds of the diagnosed syn-
drome will be ignored. In fact, mention of mental symptoms is curiously absent from the DSM account
of Somatoform Disorders. In the classic work of the 19th-century neurologists, and then of Janet and
Freud, characteristic disorders of affect and cognitive style were recognized and considered intrinsic
to hysteria. In particular, affective dysregulation and a distortion or reduction of attention or the field
of consciousness was stressed (43). When hysteria was “split asunder,” these observations were dis-
regarded, even though every experienced clinician is aware of the disturbance of thought—vague, cir-
cumstantial, ego-centric, without direct replies to questions—frequently manifested by patients
reporting somatization symptoms (44). I have suggested that this thought disorder is related to the
lack of coherence evident in the narratives of adults regarding their childhood relations with parents
when those childhood experiences were characterized by disorganized attachment (i.e., a relation com-
prising an intolerable mixture of need with fear or confusion) and equally evinces a failure of matu-
ration of representational or symbolic capacities (45).

Medically unexplained symptoms and Somatization Disorders are common, impairing, and costly.
The point prevalence of Somatization Disorder, the most severe form of this set of illnesses, is about
1%, with a female to male ratio of 5�1 (46). The lifetime prevalence of somatoform disorders in the
general population is estimated to be between 4 and 5%. However, doctors do not see the general pop-
ulation; they see patients who present for medical care, a subpopulation that obviously will be highly
enriched for somatizers. Among people presenting for medical care, prevalence may vary substan-
tially according to venue of care: primary vs specialty, psychiatric vs general medical, academic vs
community, urban vs rural. A study in a Danish inpatient medical setting found that about one patient
in five had one or another Somatization Disorder (47). In a recent study, perhaps more reflective of
the practice of some readers of this chapter, a group of investigators in New York City found that among
patients in an American, urban, university-affiliated primary care practice serving a low-income popu-
lation, 42 of 172 patients (24.4%) had multiple medically unexplained symptoms (48). These patients
were more likely to be female and unmarried, although other demographic measures such as ethnic-
ity and income did not differentiate them from their nonsomatizing peers. They were two to three times
more likely to have a mood or anxiety disorder and showed distinctly greater impairment on a range
of measures of social and emotional functioning, in some cases even when concurrent psychiatric dis-
orders were factored out. That is to say, somatization itself represented a substantial impairment of
function apart from the defining somatic complaints.
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Pain Disorder

The DSM IV diagnosis of Pain Disorder is divided into two subtypes, namely with or without an
associated General Medical Condition; both subtypes are, by definition, “Associated with
Psychological Factors.” The pain must, by criteria, predominate in the clinical presentation and require
clinical intervention by virtue of causing distress or impairment. More ambiguously, psychological
determinants are judged to play a “major role” in “onset, severity, exacerbation, or maintenance” of
the painful state. If a General Medical Condition is judged to play a similar major role, then the sub-
type “Associated with Both Psychological Factors and a General Medical Condition” is diagnosed.
Duration is not specified in the criteria, but as a practical matter consideration of psychiatric factors
usually takes place in patients with chronic pain.

Evaluation and treatment of pain require sensitivity to the cultural meanings and expressions of ill-
ness and pain. However, the patient’s cultural background, even if different from the physician’s, is
in itself neither pathological nor a practical object of intervention (although the intervention may need
to be attuned to the culture). Investigations of psychosocial risk factors in various painful states show
a variable association of pain with pre-existing distress, personality disorder or cognitive styles, cur-
rent life stressors, and childhood traumatic experience.

Many patients with chronic pain report depressed mood or show a full depressive syndrome. In
most cases, the patient will assert that the depression results from the pain, a plausible claim that
is certainly correct in many instances. Even if this is so treatment of depression has the potential
to reduce suffering and alleviate functional impairment. Moreover, depression may be a risk factor
for pain. In the interesting instance of migraine, a specific association is found such that each
disorder increases the risk of incidence of the other, probably because of shared factors in
pathogenesis (49).

Hypochondriasis

This diagnosis applies to the patient whose preoccupation with disease produces impairment of
function or clinically significant distress. The preoccupation, which by criteria must last more than 
6 months, may take the form of worry or of belief short of full conviction. If the patient is considered
to be delusionally convinced of the presence of disease, alternative diagnoses are Delusional Disorder
and Depression with Psychotic Features. In a recent Danish study, 4.7% of medical inpatients met cri-
teria for the DSM diagnosis (47). The diagnosis of Hypochondriasis is unique in that it depends cru-
cially on the nature of the doctor-patient interaction: the criteria specify that the preoccupation “persists
despite appropriate medical evaluation and reassurance.” An outside observer—such as a consulting
psychiatrist—needs to be informed about what and how the patient was told in order to assess whether
the patient’s reaction is disordered.

Body Dysmorphic Disorder

In this condition, a patient is preoccupied with his or her physical appearance to a degree that causes
impairment in function or substantial distress. Such patients may have no observable defect in the
region that is the focus of preoccupation, or the defect may be slight in relation to the concern and
impairment. Often, attention is focused on the face or skin. Patients characteristically look at them-
selves in a mirror continually; they imagine that others are equally attentive to the defects. Often, obses-
sive and compulsive features are present to the extent that an additional diagnosis of
Obsessive-Compulsive Disorder is warranted; social avoidance may lead to an additional diagnosis
of Social Phobia. Depression is common. The prevalence of the disorder is about 0.7% in the general
population (50). Not surprisingly, the prevalence in a group of patients seeking cosmetic surgery is
much higher, as high as 18% in one report, and even higher in the men seeking cosmetic surgery (51).
Treatment is with serotonin reuptake inhibitors, even in patients without insight whose ideas about
body defects are delusional (52).
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Psychiatric Treatment of the Somatoform Disorders

Many studies are available of treatment of Somatization Disorders with various psychotherapeu-
tic methods. Good results have been reported with cognitive-behavioral therapy (CBT), group ther-
apy, psychoeducational approaches, individual psychodynamic psychotherapy, hypnosis, and family
intervention. For example, Barsky and Ahern recently reported a controlled clinical trial of CBT for
Hypochondriasis, typically considered a treatment-resistant condition (53). They reported significant
benefit at 6- and 12-month follow-up in regard to not only hypochondriacal symptoms but also social
functioning. Crucially, the results were based on an intent-to-treat analysis; analyzing only those
patients, presumably with better prognosis, who come for treatment has vitiated many studies. Other
drawbacks of the available data, such as short periods of follow-up and unimpressive effect sizes, also
limit the confidence to be placed in psychotherapeutic intervention (54). Nonetheless, most patients
should have a trial of some form of psychotherapy, if possible.

Many patients with Somatization Disorders have prominent depressive and anxiety symptoms,
potentially amenable to treatment with psychopharmacological agents. In some cases, conversion
symptoms may resolve with reduction of abnormal mood. Treatment is along customary lines.

The problem with all of these approaches, however, is that although the neurologist feels the patient
needs psychiatric treatment, and the psychiatrist may agree, the patient doesn’t think so. The patient
may refuse psychiatric consultation or, after an evaluation, may not appear for psychological or phar-
macological treatment. For this reason, both pharmacological and psychological treatment may need
to be conducted by the general physician or neurologist, or no treatment will happen at all. Suggestions
for the psychological management of the somatizing patient outside the psychiatrist’s office are out-
lined at the end of this chapter.

DISSOCIATIVE DISORDERS

Dissociation is defined by the DSM IV as “a disruption in the usually integrated functions of con-
sciousness, memory, identity, or perception of the environment.” Questionnaire studies of dissocia-
tive symptoms suggest that the construct comprises three factors: absorption (the capacity to “lose
oneself” in an activity), amnesia (the tendency to put personal information out of mind), and deper-
sonalization (see later discussion). Dissociation can be seen as a personality trait that varies along a
dimension between normal and pathological. Normal dissociation is within the experience of most
people, including neurologists. For example, after driving for a considerable time along a familiar route,
one may “awake” to realize that one has no memory of the last few miles, even though during that period
one obviously was performing complex motor tasks without error. One may have been “lost” in one’s
thoughts or in a piece of music on the radio. As is expectable for personality traits, the tendency to dis-
sociation probably is under genetic control to a considerable degree (55). One current, dominant hypoth-
esis is that pathological dissociation arises when children with a tendency to use dissociation grow up
in circumstances requiring them to take drastic measures to distance themselves from their experiences.
Usually this means children exposed to abusive family environments, where literal escape from terror,
pain, and confusion is impossible so that dissociated internal escape must be sought.

Dissociative Amnesia

Also called “psychogenic amnesia,” this diagnosis refers to a nonorganic state of clinically signif-
icant inability to recall personal information. Of course, in organic disease anterograde amnesia vir-
tually always predominates over the retrograde amnesia for personal information (one’s own name,
one’s immediate and more remote circumstances, the identities of relatives, etc.). Whether true iso-
lated retrograde amnesia of organic origin ever occurs is a matter of controversy (56).

Amnesia for serious criminal behavior, such as murder, occurs in about one-fourth of offenders
(57). This high rate should be kept in mind when the question of epilepsy (or hypoglycemia, or rapid
eye movement behavior disorder, or other organic cause of violent behavior) is raised; the presence
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of amnesia is not a strong pointer to organic disease. Although malingering (to seek exculpation or
for other advantages within the forensic system) is doubtless an important factor in some cases, alco-
hol or drug intoxication at the time of offending and dissociative psychological mechanisms, as part
of a reaction to acute stress, may play a role as well (56).

Dissociative Fugue

When the inability to recall one’s personal past is coupled with abrupt, unplanned travel, the diag-
nosis of Dissociative Fugue is made, unless the phenomenon occurs in the broader context of
Dissociative Identity Disorder, described next, or an organic state. The ICD criteria make it clear that
“travel” is to be distinguished from wandering. Fugue-like behavior in a post-ictal state or resulting
from drug intoxication and wandering in dementia are potential aspects of the differential diagnosis.
The British neurologist Sir Charles Symonds, basing his conclusions largely on wartime experience,
believed that “all so-called hysterical fugues are examples of malingering” (58). He reported good
results from approaching the patient thus: “I know from experience that your pretended loss of memory
is the result of some intolerable emotional situation. If you will tell me the whole story I promise
absolutely to respect your confidence, will give you all the help I can and will say to your doctor and
relatives that I have cured you by hypnotism.”

Other clinicians have noted that depressive mood and a past history of organic amnesia, in the con-
text of an acute psychosocial stressor, are characteristic features of Dissociative Fugue (56). The
condition is rare, at least at present; the 19th-century epidemic of fugue was described in its histori-
cal and medical context by Hacking (59).

Dissociative Identity Disorder

Formerly known as Multiple Personality Disorder, this diagnosis is given when a person has “two
or more distinct identities or personality states” and also shows psychogenic amnesia, characteristi-
cally of at least one state for the actions of another (although there may be a state aware of the actions
of others). The background is thought almost always to be severe childhood abuse. The picture can
be dramatic, with sudden changes of state in the clinical interview, or much more obscure, with a his-
tory of “lost time” and the presence of symptoms mistaken as psychotic (such as the thoughts of alters—
the other personality states—being reported as “hearing voices”). This diagnosis has been controversial,
some clinicians believing that it is common and missed or misdiagnosed, others believing that it is an
artifact of overzealous clinicians whose very belief in the state induces it in suggestible patients. The
dispute became politicized, with the former group accusing the latter of minimizing or denying the
reality of child abuse, and the issue became bound up with the broader dispute over the question of
“recovered memory,” itself enormously controversial. Whereas the psychological debate over memory
for trauma remains active (but is beyond the scope of this chapter), the vogue for the diagnosis of
Multiple Personality Disorder, at its peak in the 1980s, seems to have largely passed.

A number of cases of Dissociative Identity Disorder of putative organic origin have been described
(reviewed by Lambert et al. [60]). In most epilepsy is the key neurological feature.

Depersonalization Disorder

The symptom of depersonalization (a feeling of personal unreality and detachment), often accom-
panied by derealization (a feeling of the unreality of the external world), is common and can occur in
the context of Panic Disorder, Schizophrenia, Acute Stress Disorder, and other psychiatric syndromes.
Depersonalization Disorder refers to the state in which the symptom is persistently and significantly
distressing or impairing but not part of one of these other clinical states. Although the diagnosis is
listed under the Dissociative Disorders, concurrent dissociative symptoms are not as common as
depressive and anxiety symptoms. The prevalence of Depersonalization Disorder is undetermined but
may be higher than usually assumed (61).
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The most common organic cause of depersonalization is epilepsy, with migraine and other condi-
tions also in the differential (60). The literature suggests a left-sided predominance for focal lesions,
although the phenomenologically related state of autoscopy is linked to dysfunction in the temporal-
parietal junction on either side (62,63).

NEUROLOGICAL MANAGEMENT OF SOMATOFORM
AND DISSOCIATIVE DISORDERS

The first concern of neurologists encountering a patient with a Dissociative or Somatoform Disorder
is to rule out organic disease explanatory of the patient’s complaint or dysfunction. The current liter-
ature suggests that this can be done with adequate although not perfect accuracy. The need to review
the patient’s medical record should be stressed, for, as will come as a surprise to no experienced clin-
ician, somatizing patients do not give accurate histories (64).

Often, the work-up of a conversion symptom is undertaken with the expectation on the part of the
neurologist that no organic disease will be found. It is the opinion of this physician, that, under such
circumstances, the neurologist should discuss the psychiatric considerations at the outset and initiate
psychiatric consultation at the outset as well. The physician can say, more or less, “symptoms like this
can be caused by inflammation in the nervous system, or by epilepsy, or rarely by a brain tumor; or,
very commonly, they can be related to stress. So I’m going to arrange for an imaging study of the brain,
a brain wave test, a spinal fluid examination, and a psychiatric consultation. When we’re done we’ll
have touched all the bases and I can sit down with you and tell you what I think.” The alternative is
to do all those tests, implicitly suggesting to the patient that the symptoms must be caused by some
organic cause—after all, the doctor is looking so hard! When the suggestion for psychiatric consul-
tation is made after obtaining the expected negative results—“The tests didn’t show anything, so I
want you to see a psychiatrist”—the patient may seek a smarter neurologist, one who will find what
the first one was obviously looking for, or simply feel devalued and ignore the referral for psychiatric
evaluation. If the psychiatric consultation occurs before a surprise positive result, leading to an organic
diagnosis, the worst that has happened is that the psychiatrist has learned something about neurological
disease, hardly a negative outcome.

Further, as mentioned above, concurrent organic disease, such as remote traumatic brain injury or
concurrent epilepsy, may be present. Delineating the nature, extent, and neurological and neuropsy-
chological consequences of such disease, which is not directly explanatory of the presenting symp-
tom but plausibly a factor in the personality impairment underlying the disorder, is an important
contribution to the understanding and care of the patient. Ideally, the consulting psychiatrist will col-
laborate in this formulation.

Once a diagnosis of Somatization Disorder is made, or more rarely of a Dissociative Disorder with
neurological features, the neurologist may be faced with the continuing psychological management
of the patient. Even if the patient’s psychopathology is evident clinically, the patient may not be
amenable to undertaking psychiatric treatment. How to proceed?

Advice can be partly based on controlled trial evidence, which is in accord with clinical experi-
ence (65). Patients should be seen regularly, that is on a scheduled basis, rather than urgently, on an
as-needed basis. The reason is that the relationship with the physician is important to many somatiz-
ing patients, and if necessary they will generate—perhaps unconsciously—symptoms that “require”
consultation. To avoid this incentive for somatization, they should be seen regularly, irrespective of
“need.” The physician should keep an open mind about the diagnosis and should listen and examine
attentively. However, investigations should be limited, if possible to situations in which they are indi-
cated by signs rather than symptoms. This reduces the cost of medical care and, in the case of inva-
sive procedures, its risk. In addition, it avoids the psychologically suggestive effect of test-ordering:
“If the doctor thinks I need the test, then the doctor must think there is something seriously wrong.”

76 Ovsiew



In the meantime, what to say to the patient? No blanket advice can be offered, because the “right”
thing to say depends on the patient and, to a considerable extent, on what the doctor is personally
comfortable with. Many doctors talk with patients about “stress”; some talk about how the mind 
may interpret normal body sensations in an abnormal fashion because of the effect of emotions. In any
event, the doctor should recognize that the patient often has little voluntary control over the process 
generating the symptom, so that exhortation or even encouragement may play little beneficial role in
management.

A difficult and controversial issue is the use of placebo. Many neurologists customarily either elicit
psychogenic symptoms with placebo (such as using saline injections to evoke pseudoseizures) or
attempt to treat psychogenic symptoms with placebo, often an “active placebo” in the form of a rela-
tively benign medicine that has some plausible relation to the medical condition that the patient does-
n’t have (but would have if the complaint were organically based). At least two arguments against this
practice must be considered. One is ethical: it is impermissible to give agents to patients without
explaining what they are and obtaining informed consent. Although this can be finessed with place-
bos, finesse is not the same as an honest doctor–patient relationship. The second point is that, just as
an inactive agent can have a placebo effect, so it can have a negative (“nocebo”) effect based on psy-
chological mechanisms. No a priori reason guarantees a positive effect from a somatic intervention
in a patient with a tendency to somatization, even an intervention that is allegedly harmless.

CONCLUSIONS

Somatization Disorders are common in medical practice, Dissociative Disorders rare, although the
two sets of disorders have significant pathogenic and phenomenological commonalities as well as
common roots in the history of medical thinking. Awareness of the psychiatric elements of the pur-
portedly somatoform disorders should help the neurologist in an attempt to make confident diagnoses
and provide effective treatment.
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Catatonia

Clinical Features, Differential Diagnosis, and Treatment

Patricia I. Rosebush and Michael F. Mazurek

INTRODUCTION

Catatonia is a clinical syndrome characterized by a range of psychomotor abnormalities. It was first
described in 1875 by Kahlbaum (1) who reported 25 patients with a “brain disease” characterized by
four of the following signs: long periods of immobility, mutism alternating with verbigeration, star-
ing, withdrawal and refusal to eat or drink, negativism, posturing and grimacing, echolalia, echopraxia,
stereotypy, and waxy flexibility (see Table 1). Kahlbaum observed that these otherwise immobile
patients could become very agitated or excited and were often found to have extremes of mood
disturbance in the form of “melancholy” or “mania.” This phenomenon of marked, polar alterations
in the predominant psychomotor state eventually led to division of the syndrome into retarded and
excited types (2). The excited form has been much more difficult to characterize and distinguish
from mania (3). In rare instances, patients with severe motor excitement develop fever, autonomic
disturbances, stupor, and rhabdomyolysis and may succumb to cardiovascular collapse. This clinical
state has been referred to as lethal or malignant catatonia (4,5) and the clinical and laboratory
similarities to neuroleptic malignant syndrome (NMS) has generated considerable interest and
discussion (6,7).

This chapter focuses on retarded catatonia including clinical, laboratory and autonomic features,
diagnosis, complications, treatment, and underlying diagnoses.

THE CURRENT STATUS OF CATATONIA

Whereas catatonia seemed to “disappear” from the clinical landscape for many years (8,9) recent
studies reported the incidence to be between 9 and 15% of admissions to acute-care psychiatric units
(10–13). This suggests that the term may simply have fallen into disuse and that the clinical phe-
nomenon of immobile, mute, staring, withdrawn, and rigid patients has been with us all the time.
Whether or not one used the term catatonia to describe this particular constellation of signs may, at
one time, have been of only academic interest, but the situation changed once it became clear that the
syndrome is exquisitely responsive to treatment with benzodiazepines (BZPs) (14). This ability to treat
the condition easily and effectively is, perhaps, the most compelling reason for “re-awakening” physi-
cians to a “forgotten disorder” (15). This is particularly true for neurologists who are often called on
to assess patients with catatonic signs.
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MAKING THE DIAGNOSIS OF CATATONIA

The first and most essential step in recognizing catatonia is to think of the diagnosis when pre-
sented with a particular constellation of clinical signs. The most common catatonic signs are immo-
bility, staring, mutism, and withdrawal with refusal to eat or drink, each of which has been observed
in more than 75% of patients who presented to either our acute-care inpatient psychiatric unit or our
consultation-liaison service. The diagnosis in these cases was based on the following: the presence of
four or more of the catatonic signs described by Kahlbaum, and the resolution of the catatonia in
response to treatment with BZP medication. The frequency of individual signs in 165 consecutive cases
is shown in Fig. 1.

In contrast to the core catatonic features of mutism, immobility, staring, withdrawal, and refusal
to eat, the more bizarre signs are comparatively less common. Patients are often incontinent and,
depending on the duration of untreated illness, may be cachectic and dishevelled as well. Catatonic
immobility can be so profound that at times it is difficult to see respirations. Whereas the absence of
meaningful responses to those around them suggests a disturbance of consciousness, these patients
are typically hyper-alert, aware of their surroundings, and able to recall their catatonic state in detail
once recovered. Awareness and consciousness are reflected in the finding of normal electroen-
cephalograms (EEGs) in almost all catatonic patients, a quality of gaze that belies unawareness, and
the “ability” of these patients to do the exact opposite of what is requested (negativism) or to engage
in echoing another’s words or gestures.

CONDITIONS ASSOCIATED WITH CATATONIA

The majority of patients who develop catatonia do so in the context of another illness. In fact, cata-
tonia has been described in association with a wide range of conditions, which often become appar-
ent only after the catatonia resolves. A final common pathway for the wide spectrum of disorders and
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Table 1
Catatonic Signs Described by Kahlbaum in 1874

Sign Definition

Immobility Paucity or absence of spontaneous movements
Staring Decreased frequency of blinking
Mutism Inaudible whisper or absence of spontaneous speech
Rigidity Increased muscle tone during passive movement of limbs
Withdrawal and refusal to eat Turning away from examiner, avoidance of eye contact,

refusal of food or drink when offered
Posturing Voluntary assumption and maintenance of an

inappropriate or bizarre posture
Grimacing Unusual or exaggerated spontaneous facial

expressions; Kahlbaum also referred to these as
“snout spasms,” “convulsive-type spasms,” and “tics”

Negativism Active resistance to instruction, e.g., patient asked
to close or open eyes or mouth does the opposite

Waxy flexibility (catalepsy) The maintenance of a limb in any position in which
it is placed by the examiner

Echolalia or echopraxia The repetition or mimicking of the examiner’s actions
or words

Stereotypy Aimless repetitive movements, often bizarre in nature
Verbigeration The continuous and directionless repetition of single

words or phrases
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diseases said to cause or give rise to catatonia has not yet been identified. One possible unifying mech-
anism is the experience of overwhelming anxiety and preoccupation with death, reported by many
patients who have been catatonic (11,16). One suspects, for example, that this might have been oper-
ative in reports of catatonia occurring in the context of severe burns (17). A minority of individuals
appears to simply have catatonia and no other underlying disorder.

Underlying Diagnoses

Despite Kahlbaum’s original observation that his catatonic patients suffered from disturbances of
mood, Kraepelin, and later Bleuler, considered catatonia to be a subtype of schizophrenia. In his
Lectures on Clinical Psychiatry, Kraepelin wrote that “the descriptions of disease summed up by
[Kahlbaum] as katatonia are only special forms of dementia praecox” and he emphasized the differ-
ence between catatonia and manic-depressive illness (18). For many years to follow, the subject of
catatonia could be found only in reference to schizophrenia. Then, in the 1970s, the sole association
of catatonia with schizophrenia was questioned as studies revealed that these patients ultimately
enjoyed a more favorable outcome than generally expected with schizophrenia (19,20). Later, prospec-
tive studies found that the majority of catatonic patients admitted to acute-care psychiatric units had
mood disorders (20,21), confirming Kahlbaum’s impression. These findings are reflected in the inclu-
sion of catatonia in the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders
(DSM-IV) as a modifier of certain mood disorders and general medical conditions in addition to being
a subtype of schizophrenia (22).

In our prospective study and 15-year follow-up of more than 100 patients admitted to our inpatient
psychiatry service or seen on the medical units in a catatonic state, both unipolar and bipolar affec-
tive disorders have been the most common underlying diagnoses, accounting for approx 44% of cases.

Fig. 1. Frequency of individual signs in 165 episodes of catatonia.



This is followed in frequency by schizophrenia (17%), other psychoses (e.g., brief reactive psychosis,
atypical psychosis, paranoid disorders [7%]), cocaine intoxication (7%), and identifiable medical or
neurological conditions (9%) (see Table 2). The vast majority of patients with catatonia are found to
be psychotic once they are treated and able to speak.

Except for the patient with normal pressure hydrocephalus and one of the individuals with a pos-
terior fossa tumor, all these patients responded to treatment with lorazepam.

A very important and readily treatable cause of catatonia, which accounted for 16% of our cases,
is BZP withdrawal. Our first case is a striking illustration of the phenomenon. One of us was called
on an emergency basis to admit an 88-year-old man who was thought by his physician to be suffer-
ing from the consequences of an apparent brainstem stroke. The patient was, until a few days earlier,
cognitively intact and in semi-independent living because of blindness resulting from glaucoma. He
had no other medical history. Because of his age, his family did not want him transferred to the hos-
pital and subjected to investigations so we assessed him at the retirement home. On examination, he
was found to be mute, staring, immobile, extremely rigid, and incontinent. He had not taken anything
by mouth for several days and appeared very dehydrated. We learned that his clonazepam, which he
had been taking at a dose of 1.5 mg for 15 years for sleep, had been tapered and finally discontinued
just days before his deterioration. His family declined blood work or other investigations but gave per-
mission for the intramuscular administration of 2 mg of lorazepam. Within 45 minutes he began to
speak and take fluids by mouth. His rigidity lessened. Another 2 mg was given 6 hours later at bed-
time and by the morning he had recovered fully. On a maintenance regimen of lorazepam he lived for
another 6 years without any medical events.

Patients admitted to the hospital for any reason are often reluctant to report their use of this com-
monly prescribed agent. Shortly after, they experience withdrawal, one manifestation of which can
be catatonia. Hauser (23) described catatonia precipitated by BZP withdrawal in 1989 and in 1996 we
reported five patients in our series whose catatonia had occurred in this context (24). Since that time,
other similar reports have appeared in the literature (25,26).

Neurological Conditions That Can Mimic Catatonia

Parkinsonism
We have been asked to see patients with a tentative diagnosis of catatonia who, upon examination,

are found to be parkinsonian. In 1998 (27), we described a 37-year-old woman who had been hospi-
talized at another center with a diagnosis of catatonia. On examination, she had profound psychomotor

84 Rosebush and Mazurek

Table 2
Underlying Neurological and Medical Disorders
Found in 16 of 137 Prospectively Studied Patients
With Catatonia Presenting to a Psychiatry Service

Neurological/medical disorder N

Brain tumor (Posterior Fossa n = 2, Frontal n = 1) 3
AIDS 2
Viral encephalitis 2
Spongiform encephalopathy (CJD) 2
GM2 gangliosidosis 1
Mitochondrial disorder (Kearne-Sayres) 1
Paraneoplastic syndrome (limbic encephalitis) 1
Frontal lobe dementia 1
Multi-infarct dementia 1
Normal pressure hydrocephalus 1
Temporal lobe dysrythmia 1



retardation with a stare and flat facial expression. Her “posturing” consisted of periods of freezing—
a very stooped posture and flexed arms. She had no spontaneous speech and on further examination
was found to have a shuffling gait, cogwheel rigidity, and micrographia. We subsequently learned that,
prior to hospitalization, she had been treated with high-dose antipsychotic agents for anxiety and
insomnia. We therefore diagnosed parkinsonism secondary to these drugs and she eventually recov-
ered, albeit slowly, from their withdrawal.

The most common causes of parkinsonism in the patients we see are either idiopathic disease or
extrapyramidal side effects secondary to antipsychotic drug treatment. Wilson’s disease, a disorder of
copper metabolism that results in copper deposition in the eye, liver, and basal ganglia, should always
be considered in patients who present with any form of movement disorder at a young age and have
concomitant psychiatric disturbances.

Unlike catatonic patients, those suffering from parkinsonism are usually cooperative and eager to
interact with the physician rather than withdrawn and negativistic. Mutism, a key feature of catato-
nia, is uncommon with parkinsonism, although patients may be hypophonic. Rigidity characterizes
both conditions, but parkinsonian patients often have a tremor, which is not part of the syndrome of
catatonia. Furthermore, the bizarre behavioral features of catatonia, such as posturing and echophe-
nomena, are absent. It is important to be alert to the possibility that a patient with parkinsonism can
have superimposed catatonia, a situation we have observed a number of times.

Akinetic Mutism (28)

Akinetic mutism refers to patients who are fully aware but appear to have a profound lack of drive
or motivation to speak or move. Rigidity and staring are typically absent, as are the more bizarre
clinical features of catatonic state. A key point of differentiation from catatonia is the absence of neg-
ativism in patients with akinetic mutism. Despite this, the two conditions can be difficult to distin-
guish, as illustrated by an anecdote reported by Fisher (29) regarding a case of disulfuram-induced
catatonia. He described a conference at the Massachusetts General Hospital in Boston during which
90 neurologists were presented with a mute, immobile patient who had, 2 weeks earlier, suffered
rupture of an anterior communicating artery aneurysm. According to Fisher, the neurologists on hand
were equally divided as to whether the patient should be regarded as having catatonia or akinetic
mutism.

“Locked-In” Syndrome (30)

In locked-in syndrome, which typically reflects pontine pathology, patients are aware but unable
to move, speak, or respond to their environment because of interruption of motor pathways and spar-
ing of the reticular-activating system. Their alert gaze is similar to that observed in patients with cata-
tonia. An important difference is that once the “locked-in” patient learns to use blinking to respond
to questions, there is almost invariably a desire to communicate. As with catatonic patients, the EEG
is typically normal and sleep–wake cycles are preserved.

Neuroleptic Malignant Syndrome (31,32)

This serious and life-threatening reaction to dopamine D2-blocking agents is characterized by
immobility, staring, rigidity, and mutism. The presence of diaphoresis, fever, and a labile blood pres-
sure, as well as the absence of negativism, echolalia, echopraxia, grimacing or posturing, distin-
guishes NMS from catatonia. Additionally, NMS is typically associated with leukocytosis, low serum
iron, and high levels of creatine phosphokinase not found in most cases of uncomplicated catatonia.

Persistent Vegetative State (33–35)

In persistent vegetative state, which typically follows a severe cerebral injury, patients are inattentive
and mute with no apparent awareness of their surroundings. Whereas patients with catatonia may, at
first blush, appear unaware of what is going on around them, the quality of their staring gaze indi-
cates intense awareness and vigilance. The EEG in vegetative states is almost always abnormal in
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contrast to the normal results found in catatonic patients who also generally have excellent recall of
events that took place when they were catatonic.

Nonconvulsive Status Epilepticus (36–39)

Patients with absence or partial complex status epilepticus (SE) can present in a state that is clin-
ically indistinguishable from catatonia. They are immobile, mute, unresponsive, often rigid, and
unable to eat, drink, or cooperate with an examination. Myoclonic jerking, automatisms, or semi-
purposeful movements, eyelid fluttering or rhythmic twitching of the eyes, face, or jaw, if present, can
be clues to the diagnosis. The EEG, which we believe is an important investigative tool in the diag-
nostic work-up of catatonia, is crucial in distinguishing nonconvulsive SE from catatonia.

Stiff-Man Syndrome (40,41)

This uncommon condition, now referred to as “stiff-person syndrome” (SPS), appropriately so given
that women are affected more often than men, is very frequently misdiagnosed as a psychiatric con-
dition such as conversion or catatonia. The clinical presentation of SPS often appears bizarre and exag-
gerated. Exacerbations or episodes can be triggered by emotional stress and the disorder is responsive
to BZPs. Patients with SPS develop extensor muscle spasms of the spine and legs that can render them
immobile and cause catatonia-like dystonic “posturing.” The rigidity can be extremely severe and has
been described as “stony,” “board-like,” and “rock-hard” (40). In contrast to the mute state of cata-
tonic patients, however, these individuals will indicate that they are in extreme pain. It now appears
that SPS may be an autoimmune disease resulting from antibodies directed against glutamic acid decar-
boxylase, the rate-limiting enzyme in the production of γ-aminobutyric acid (GABA) (42). Other
autoimmune diseases such as diabetes and thyroiditis often afflict these individuals and in this respect,
the medical history can alert one to the possible presence of the condition. The diagnosis of SPS is
strongly supported by the presence of high serum levels of glutamic acid decarboxylase antibodies.
The EEG in these patients will be normal and electomyographic studies will typically show continu-
ous motor unit activity (40).

EXAMINATION AND INVESTIGATION OF THE CATATONIC PATIENT

The very nature of catatonia means that the patient is unable to cooperate with many aspects of a
physical examination, especially a detailed neurological assessment. The parts of the neurological exam
that can usually be carried out on the catatonic patient and that can be helpful in differentiating cata-
tonia from other conditions, include the pupillary reaction, ocular movements, the corneal reflex, reac-
tion to pain, the presence of drooling, blink response to threat, reactions to light or sound, frontal release
signs, assessment of tone, deep tendon reflexes, and the plantar responses (29).

All patients with catatonia should have an EEG. Frequent determination of vital signs can assist in
the early detection of infection or incipient NMS. In uncomplicated catatonia, patients are afebrile
and normotensive, although they often have tachycardia. Hematological investigations should include
a complete blood count, blood urea nitrogen, creatinine, muscle and hepatic enzymes, electrolytes,
blood glucose, and urinalysis, all of which should be normal unless the patient is markedly dehydrated
or has an intercurrent infection or illness. Fever and an elevated white blood cell count in a patient
with apparent catatonia should raise concerns about possible encephalitis or, if antipsychotics have
been administered, NMS.

COMPLICATIONS OF CATATONIA

Catatonia can be associated with considerable morbidity, particularly if the immobility, poor oral
intake, and muscle rigidity are prolonged and develop in a patient who is alone and in a warm envi-
ronment. Complications that can quickly arise under such circumstances include dehydration, mal-
nutrition, pneumonia, deep vein thrombosis, pulmonary embolism, skin breakdown, contractures, and
acute renal failure (43).
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There is evidence that patients are at increased risk of developing NMS if antipsychotic drugs
(APDs) are administered when they are catatonic (7,44,45). This is of considerable clinical relevance,
given that catatonia affects approx 10% of patients hospitalized with acute psychiatric illness, the
majority of whom are psychotic and in apparent need of APDs. The three patients on our inpatient
unit who have developed NMS over the past 15 years were all catatonic prior to the administration
of APDs. How then, is one to proceed with such patients? We recommend treating the catatonia with
BZPs before APDs are prescribed. If this proves ineffective, electroconvulsive therapy (ECT)
may be considered. It is our experience that once the catatonic syndrome has resolved, APDs may
be introduced without undue risk of precipitating NMS. If a patient is judged to require APDs prior
to resolution of the catatonia, we feel it is prudent to maintain BZPs during treatment with
the APDs.

Lethal or malignant catatonia (4) is an extreme form of excited catatonia that bears remarkable simi-
larity to NMS both in its clinical features and high mortality if untreated. Indeed it may be indistin-
guishable except for the absence of antecedent use of APDs and the history of rapidly increasing
psychomotor activity. Early descriptions indicate that these patients develop psychosis, followed by
uncontrollable motor activity. Fever, diaphoresis, dehydration, tachycardia, labile blood pressure,
alterations in consciousness, and eventually cardiovascular collapse ensue.

TREATMENT
In 1990, following a number of individual case studies (46–48), we reported that catatonia of the

retarded type is exquisitely responsive to the administration of low-dose BZPs (11). These agents have
a paradoxical effect of rapidly activating the mute, immobile patient, making the treatment of catato-
nia one of the more memorable clinical experiences, akin to that of treating Parkinson’s disease with
L-dopa. Within a matter of hours of receiving the medication, a patient who previously may have been
mistaken for dead, begins to move, talk, and eat. Yassa (49) described 10 patients, all of whom
responded to low-dose lorazepam either by mouth or intramuscular injection. Seven had dramatic
resolution of their catatonic state within hours of receiving BZP treatment. Immobility or severe
psychomotor retardation, mutism, and withdrawal with refusal to eat or drink were the most common
clinical features. Ungvari et al. (50) used low-dose lorazepam to treat 18 patients with catatonia that
had been present for 2–22 days. Fifteen (83%) of these patients had virtually complete resolution of
their catatonic state within hours. A literature review of 72 episodes of catatonia treated with BZPs (51)
found a response rate of almost 80%. More recently, Lee et al. reported that 16 of 24 catatonic patients
(73%) remitted fully with either lorazepam or clonazepam. In our ongoing prospective study that now
involves 165 episodes of catatonia, predominantly of the retarded type (52), we have continued to
observe a robust response in approx 85% of patients following treatment with lorazepam. In our study,
all catatonic patients admitted to the psychiatry unit are observed for 24 hours prior to treatment,
in order to exclude those who recover spontaneously. The median duration of the catatonia has been 
3 days with a range of 1–180 days. Catatonia had been present for 10 days or more in 19 cases.

The one diagnostic subgroup that does not enjoy a robust response to lorazepam is schizophrenia.
In our prospective study, patients suffering from an underlying schizophrenic process responded
20–30% of the time, compared with an overall response rate of approx 90% in the other diagnostic
subgroups, including those with underlying medical and neurological disorders (53). Ungvari et al.
(54) observed a similar lack of responsiveness in catatonic patients with underlying schizophrenia. In
a randomized double-blind, placebo-controlled, crossover study of lorazepam 6 mg per day for 6 weeks
in 17 patients with chronic schizophrenia and chronic catatonia, no significant differences were found
on any measure between those who received lorazepam or those who received placebo, in contrast to
the 83% response rate to lorazepam they had observed in their original study of patients with acute
catatonia. Lee et al. (13) reported that patients who responded only partially to lorazepam were invari-
ably schizophrenic. This poor responsiveness to BZPs, in patients with underlying schizophrenia, may
be related to the nature of the core illness with more prominent psychosis and less anxiety, the nature

Catatonia 87



of the particular catatonic symptoms that were present at the time of treatment or the chronicity that
characterizes both the catatonia and the primary illness.

In the unresponsive schizophrenic patients studied by Ungvari et al., the typical catatonic signs
included posturing, grimacing, stereotypy, and waxy flexibility; whereas in our series, in which there
has been a high rate of response, the most frequent findings were immobility, mutism, staring, and
withdrawal.

It is well recognized that chronic symptoms of any kind generally respond less robustly to treat-
ment than do acute symptoms. The less robust effect of BZPs observed in patients with chronic cata-
tonia should not, however, preclude a trial of therapy. Gaind et al. (55) reported success in a 29-year-old
man with chronic schizophrenia and chronic severe catatonia, who responded slowly but completely
to monotherapy with low-dose lorazepam. This patient went from a state of prolonged and profound
incapacitation that lasted 5 years and required continuous hospitalization, to semi-independent living,
which he had maintained at 8-year follow-up. We have also reported the effectiveness of lorazepam
in the treatment of a long-standing catatonic state in a patient with late-onset Tay Sachs disease (56).

The ideal treatment of any condition is one that is easily administered, produces a rapid response,
and has a wide margin of safety. BZPs meet all three requirements and can be given orally, intramus-
cularly, or intravenously (57). Low-dose lorazepam, which has been the most well studied BZP, pro-
duces a response within 1–3 hours and has a wide margin of safety even at high doses. Its speed of
action decreases the time during which a patient is at risk of the complications that result from poor
oral intake and immobility. The rapid response of catatonia to BZPs results in patients being able to
cooperate with a full examination and any required investigations. It could be argued that, unless there
is a clear contraindication to the use of BZPs, all mute, rigid, and immobile patients should be given a
trial of this agent as a way to differentiate catatonia from clinically similar conditions. Even if another
primary diagnosis is suspected, the patient may also be catatonic (58). Davis and Borde (59) described
a 12-year-old boy who presented with immobility, mutism, severe rigidity, double incontinence, reduced
blinking, way flexibility, and “posturing.” He was eventually diagnosed with Wilson’s disease and treated
with penicillamine. His “catatonia,” however, improved little over 2 months until diazepam was admin-
istered. Within 2 days he was eating, speaking, and walking. To take another case in point, an 86-year-
old woman was sent to the hospital from her nursing home with a tentative diagnosis of rapidly
deteriorating Parkinson’s disease. Over 1 month she had become mute, immobile, rigid, and appeared
frightened. We considered catatonia in the differential and prescribed lorazepam 1 mg. Within 1 hour
of the first dose, the patient had a “miraculous” full recovery from her worsening “parkinsonism.”

Although ECT is also an effective treatment of catatonia, it is a more complicated intervention and
requires clear consent from either the patient or a designated surrogate. By virtue of their mutism and
withdrawal, catatonic patients are unable to engage in a discussion of ECT or consent to its adminis-
tration. Surrogate consent is usually much more difficult to obtain for ECT because of the associated
stigma. Furthermore, surrogate caregivers may not have full knowledge of the patient’s medical his-
tory or medication use, making it difficult for them to be fully apprised of the risk–benefit ratio of
anesthesia and the procedure itself. Often, a knowledgeable family member or caretaker is not avail-
able. Given that an initial dose of lorazepam is completely effective in quickly resolving catatonia in
85% of cases, it should be the first line of treatment. ECT should be considered after several days of
lorazepam administration have been ineffective and the conditions for accepting consent from a fully
competent, informed surrogate have been met (60).

In the case of lethal catatonia, high doses of a BZP or ECT are the safest and most effective forms
of treatment (60).

RECOMMENDED TREATMENT REGIMEN

We recommend that most patients be treated initially with 2 mg of lorazepam intramuscularly. In
the young, elderly, obese, or medically compromised patient, we suggest reducing each dosage to
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1 mg. The possibility that lorazepam may be more effective than other BZPs such as Oxazepam (48,61)
may relate to the fact that GABA-A receptors are made up of varying combinations of 16 different
subunits, resulting in some diversity among the GABA-A receptors themselves. The different BZPs
may differentially affect these various GABA-A receptor subtypes, thereby potentially producing
“pharmacological diversity” and heterogeneity of response (62). Whereas lorazepam can be given
orally or sublingually, patient negativism is often manifested in a refusal to open the mouth, making
oral administration impractical. Even when the patient appears to have accepted the tablet, it is often
difficult to ascertain whether it has been ingested. The dehydration that is often present further reduces
a patient’s ability to absorb or swallow medication. For all these reasons, intramuscular injection is
the preferred route of administration for the initial dose. Response to the initial injection usually occurs
within 1–3 hours. If there is no response or only minimal change, the same dosage should be repeated
after 3 hours and again after another 3 hours if the catatonia has not resolved. Although the intravenous
route is effective, as well as practical if a patient is being rehydrated with intravenous fluids, the dura-
tion of action is very short unless the medication is given in the form of a continuous infusion.

BZPs not only bring about rapid resolution of the presenting catatonic state but seem to be required
for maintenance of this effect until treatment of the primary disorder has been instituted.
Discontinuation, immediately after the initial response, appears to put the patient at high risk of
relapse. Once treatment of the patient’s underlying illness has been established, BZPs can be tapered
and discontinued in most cases. We have encountered a small subset of patients in whom long-term
use of BZPs appears to be required. These individuals have responded robustly to acute treatment but
appear to relapse into a catatonic state whenever the drugs are discontinued, despite the use of anti-
depressant medication or mood stabilizers. They appear to require long-term maintenance treatment
with a BZP, raising the interesting question of whether catatonia in such cases might be considered a
diagnosis in its own right and not simply a manifestation of another underlying disorder.

COMPLICATIONS OR SIDE EFFECTS OF BZP TREATMENT

Unsteadiness of Gait Following BZP Administration
This is a concern in the elderly or anyone with an underlying gait disturbance, especially when the

therapeutic goal of treatment is motoric activation. Staff should be advised that treatment often takes
effect rapidly and consideration should be given to using bed-side rails, making a walker available,
and providing close supervision for vulnerable patients during the initial period of mobilization when
they are up and about.

Respiratory Depression With BZP Use

BZPs depress alveolar ventilation and reduce hypoxic drive. These effects are more marked in
patients with chronic obstructive pulmonary disease (COPD). At lower dosages, BZDs may worsen
any sleep-related respiratory disorders like obstructive sleep apnea secondary to their effects on the
upper airway musculature. This may result in reduced ventilatory response to carbon dioxide. One
should, therefore, use a lower dosage of lorazepam and carry out more frequent monitoring of vital
signs in any catatonic individual who is obese or known to have COPD or sleep apnea. Measurement
of oxygen saturation is appropriate in these situations and provides an easy, noninvasive, and readily
available tool for monitoring.

Precipitation of Agitation or Excitement Following Treatment

BZPs have the potential to disinhibit behavior, although this is felt to occur uncommonly. Patients
with retarded catatonia, especially those with an underlying bipolar affective disorder, may become
markedly agitated or excited following resolution of the catatonia. This can be associated with destruc-
tion of property and aggression toward others. It is, therefore, important for staff to be aware of, and
prepared for, this eventuality. This would include maintaining the patient on close observation, being

Catatonia 89



attentive to the rapidity and degree of activation following treatment, and having provisions for restraint
or seclusion. Importantly, higher doses of the same BZP used to treat the catatonic immobility can be
used to quell patients who become agitated. In our experience, this is a very uncommon event.

POTENTIAL MECHANISMS BY WHICH BENZODIAZEPINES
MIGHT TREAT CATATONIA

The pharmacological properties of BZPs result from their relationship to the amino acid GABA,
the primary inhibitory neurotransmitter in the central nervous system (CNS). BZPs act by binding to
an allosteric site on the GABA-A receptor, resulting in the potentiation of GABA-mediated chloride
conductance and inhibition of neuronal firing. GABA-A receptors are widely distributed in the CNS,
,allowing multiple potential sites of action for the BZP drugs (63). The therapeutic actions of BZPs
in catatonia can be understood in a number of ways, depending on how the disorder is conceptual-
ized, including those discussed here (14,16,64).

Catatonia As a Movement Disorder
We have previously proposed that catatonia can perhaps be best understood as a movement disor-

der. The clinical features of catatonia closely parallel those of parkinsonism (27), which is known to
arise from dysfunction of the basal ganglia. At least four major projection pathways in the basal gan-
glia use GABA as a neurotransmitter: (a) the so-called “direct” pathway from the striatum to the inter-
nal part of the globus pallidus (GPi) and the reticular part of the substantia nigra (SNr), (b) the
“indirect” pathway from the striatum to the external segment of the globus pallidus (GPe), (c) the pro-
jection from GPe to the subthalamic nucleus, and (d) the projections from GPi and SNr to the ventral-
anterior and ventral-lateral nuclei of the thalamus. BZPs may potentiate GABA signaling in any or
all of these pathways, thereby alleviating the immobility, rigidity, and staring that characterized
retarded catatonia. We have had patients with catatonia report that they felt better because they were
able to move following treatment with lorazepam, supporting the notion that the basal ganglia might
be one of the primary sites of action of the drug.

Catatonia As an Expression of Extreme Anxiety
In our ongoing study of 165 episodes of catatonia, a large majority of the patients reported having

felt extremely anxious to the point that approx 15% actually believed they were dead or going to die.
The experience of anxiety may be an important final common pathway for catatonia given that it can
occur in the context of diverse conditions, including medical/neurological disorders, primary psychi-
atric illnesses, and BZP withdrawal. The potent anxiolytic properties of BZPs may explain their effi-
cacy in treating catatonia in so many different clinical situations.

Catatonia As a State of Extreme Inhibition
The concept of behavioral disinhibition is of interest given that a small minority of individuals

describe their catatonic immobility and mutism as defences against aggression or other actions that
they find unacceptable. Furthermore, the resolution of retarded catatonia with BZPs can be followed
by extreme agitation and aggression albeit rarely. Although there is considerable controversy about
whether or not behavioral disinhibition is a real clinical consequence of BZP drug use in humans, stud-
ies in animals have repeatedly shown that BZPs have the potential to “release suppressed behaviors”
and reduce the fear of negative consequences that would otherwise be attendant on certain actions.
Indeed, BZPs are developed according to whether they induce feeding, drinking, and locomotor
behaviors that have previously been decreased in response to punishment (65).

CONCLUSIONS
1. Catatonia of the retarded type is present in approx 9% of all admissions to an acute psychiatric service.
2. The majority of patients admitted to an acute psychiatric service with catatonia have an underlying mood

disorder.
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3. BZP withdrawal can precipitate catatonia.
4. A wide range of underlying medical and neurological diagnoses may be associated with catatonia.
5. Catatonia has the potential to produce considerable morbidity from severe dehydration, contractures, deep

vein thrombosis, pulmonary embolus, and skin break down.
6. Catatonia of the retarded type is exquisitely responsive to low-dose lorazepam.
7. The administration of antipsychotic agents to patients while catatonic may increase the risk of inducing

NMS.
8. Except in a small subgroup of patients, BZPs can be discontinued once the catatonia resolves and treatment

of the underlying disorder is established.
9. BZP represents a very safe, effective and easy to use treatment for catatonia.

10. For cases that do not respond to treatment with BZP, ECT is often effective.
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9
Addictions

David W. Oslin

INTRODUCTION

Alcohol and drug dependence are two of the leading causes of disability and mortality worldwide;
however, these problems are often not appreciated and are often unrecognized in primary and spe-
cialty medical settings (1). Past drug or alcohol use has also been recognized as important in the care
of patients, as past periods of abuse or dependence can increase vulnerability to subsequent medical
and neuropsychiatric problems. Perhaps more importantly, recent research has demonstrated the effi-
cacy of both psychosocial and pharmacological treatments for substance dependence and there is evi-
dence that treatment can lead, not only to reductions in substance use and associated social problems,
but also to substantial improvements in the physical and mental health of patients. This chapter high-
lights some of the recent advances in understanding and treating substance use and abuse, with a
particular emphasis on the identification of patients, consequences of use, and methods for motivat-
ing patients to engage in treatment.

DIAGNOSIS AND TERMS

Substance dependence refers to a medical disorder characterized by loss of control, preoccupation
with the substance, continued use despite adverse consequences, and physiological symptoms such
as tolerance and withdrawal (2). The current definition of substance dependence in the fourth edition
of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) is outlined in Table 1 (2).
The term dependence, as used in the official DSM-IV manual, often leads to semantic confusion with
dependence in the pharmacological sense, which is a normal response to repeated use of many dif-
ferent types of medications, including drugs for the treatment of hypertension, depression, and pain.
Thus, many clinicians prefer the term addiction when referring to dependence as defined in DSM-IV.
In addition to the syndrome of addiction, some adults engage in problem, abusive, or at-risk substance
use in which use of a substance is at a level that either has already resulted in adverse medical, psy-
chological, or social consequences or substantially increases the likelihood of such problems, but not
to a degree that meets the criteria of dependence. Because at-risk use often does not lead to some of
the classic symptoms of addiction, such as employment or legal problems, individuals and practitioners
may underestimate the risks associated with at-risk use. However, because of the risks, problem and
at-risk use do represent an appropriate target for interventions.

In addition to these categories of problematic substance use, individuals may also consume sub-
stances at levels of low risk or be considered abstainers. Abstinence typically refers to no use of a
substance in the previous year. Approximately 30–40% of adults are abstinent for alcohol use (3). If
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a patient is abstinent, it is useful to ascertain why substances are not used or if there is a previous his-
tory of use. Some individuals are abstinent because of a previous history of alcohol or drug problems.
Some are abstinent because of recent illness, whereas others have lifelong patterns of low-risk use or
abstinence. Patients who have a previous history of alcohol or drug problems may require preventive
monitoring to determine if any new stresses could exacerbate an old pattern. In addition, a previous
history of abuse or dependence may increase the risks for developing other mental health problems
in late life, such as depressive disorders or cognitive problems. Low-risk or moderate use is mostly
related to the consumption of alcohol that falls within the recommended guidelines for consumption
and is not associated with problems. Adults in this category drink within recommended drinking guide-
lines are able to employ reasonable limits on alcohol consumption, and do not drink when driving a
motor vehicle or boat, or when using contraindicated medications. Low-risk use is rarely associated
with illicit substances, except for some adults who smoke marijuana on limited occasions.

Although any repeated use of nicotine or illicit substances such as cocaine, heroin, and marijuana
can be considered harmful and carries a high risk for addiction, alcohol use can be both problematic
as well as socially and medical appropriate when consumed responsible. Thus, guidelines endorsed
by the National Institute on Alcohol Abuse and Alcoholism (NIAAA) recommend that women drink
no more than 10 standard drinks per week, that men drink no more than 14 standard drinks per week
and that all persons age 65 and older consume no more than 7 standard drinks per week (3,4). In addi-
tion, all adults should eliminate binge drinking, as defined by drinking more than five standard drinks
on any drinking day. These drinking-limit recommendations are consistent with data regarding the
relationship between heavy consumption and alcohol-related problems (5). As discussed here, these
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Table 1
DSM IV Criteria for Substance Abuse and Dependence

Abuse
A. A maladaptive pattern of substance use as leading to clinically significant impairment or distress, as

manifested by one or more of the following, occurring within a 12-month period.
1. Failure to fulfill social, educational, or occupational roles
2. Recurrent use in situations which are physically hazardous
3. Recurrent substance related legal problems
4. Continued use despite having persistent or recurrent social or interpersonal problems caused or

exacerbated by the effects of the substance’s adverse consequences
B. The symptoms have never met the criteria for Substance Dependence for this class of substance.

Dependence
A. A maladaptive pattern of substance use, leading to clinically significant impairment or distress, as

manifested by three (or more) of the following, occurring at any time in the same 12-month period.
1. Tolerance as defined by either of the following:

a. a need for markedly increased amounts of the substance to achieve intoxication or the desired effect
b. markedly diminished effect with continued use of the same amount of the substance

2. Withdrawal, as manifested by either of the following:
a. the characteristic withdrawal syndrome for the substance
b. the same substance is taken to relieve or avoid withdrawal symptoms

3. Increasing amounts over time when not intended
4. Persistent desire or attempts to cut down or control substance use
5. Great deal of time spent in activities necessary to obtain the substance or recover from its effects
6. Important social, occupational, or recreational activities are given up or reduced
7. Continued use despite adverse consequences

From ref. 2.
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recommendations are also consistent with the current evidence for a beneficial health effect of low-
risk drinking (6,7).

ADDICTION AS A NEUROPSYCHIATRIC DISORDER

A large body of basic and clinical neuroscience research supports the notion that addiction is a neuro-
psychiatric illness that disrupts brain pleasure centers (8). Unfortunately, the biological bases of addic-
tion are often forgotten or misunderstood, leading to views that alcohol and drug problems are purely
behavioral and morally intolerable. Nevertheless, the disease concept of addiction is supported by the
neuronal basis for many of its prominent clinical features (9), the presence of genetic vulnerability (10),
and a characteristic chronic, relapsing course that resembles that of many medical illnesses.

At the core of understanding the neuroscience of addiction, investigators have determined that
drug- or alcohol-induced euphoria is linked to the same reward pathways that are influenced by food
and sex (9). These reward pathways include both mesolimbic and mesocortical projections and
involve several different neurotransmitter systems, including dopamine, serotonin, and opioid neuro-
transmission. The changes necessary to lead to addiction are hypothesized to be influenced both by
genetic vulnerability and learned behavior from the chronic use of drugs. The clinical features of
craving, loss of control, and impaired hedonic function, also have linkages with the dysregulation
of brain reward centers (9,11). This biological model assumes that there is a fundamental change in
brain functioning that leads to increased consumption of alcohol or another substance. Simplistically,
this represents either an upregulation of craving or disinhibition of normal controls or limits on drink-
ing. Without abstinence, the disease is regarded as progressive and often fatal. Treatment focuses on
addiction as the primary problem rather than on a lack of willpower, lack of self-control, or mental
health disorder. Newer innovations in treatment focus on pharmacological treatments to improve crav-
ing or disinhibition.

Whereas neurobiology plays a substantial role in addiction other factors are also important and
contribute to the chronic relapsing nature of this disease. Social learning may result from learning
maladaptive habits through environmental, cultural, social, peer, and family influences (12). It is also
a product of external forces (e.g., poverty, family dysfunction). In some individuals, self-medication
of another primary mental disorder or as a coping mechanism may support an addictive pattern of
use (13). Finally, the family and support network may be both beneficial for success in treatment and
rehabilitation but also a source of toxicity and conflict leading to difficulties in reducing drug and
alcohol use.

EXTENT OF THE PROBLEMS

The field of epidemiology offers a description of the nature and extent of problems associated with
the use of alcohol, tobacco, illicit drugs, and other psychoactive drugs. In this section, we briefly
describe trends and offer estimates for the prevalence of different forms of drug-taking, as well as the
occurrence of the clinically defined syndrome of addiction. There are many caveats to this work and
many problems with understanding the epidemiology of these problems. Many studies lack sufficient
participation to truly understand racial, ethnic, and gender differences in addiction. Moreover, clini-
cal samples likely reflect substantial bias toward patients motivated to seek help and with at least a
modest insight for the need for help. Finally, there are almost no estimates of addictive disorders in
outpatient neurological and medical subspecialty settings.

Alcohol abuse and dependence are the most well studied addictive disorders in the community.
Overall, 1-year prevalence rates of alcohol abuse have risen during the last 10 years to 4.65% of
the population (11.1 million Americans) (14). Alcohol dependence has declined slightly with a 1-
year prevalence of 3.81% (9.1 million Americans). There are substantially more men with alcohol
abuse or dependence and prevalence rates appear to decline with advancing age. However, from 1991



to 2001, the elderly had the greatest increase in prevalence rates compared with all other age groups,
suggesting a marked cohort effect with the baby-boom generation continuing to be at high risk for
alcohol problems despite advancing age. Minorities, with the exception of Native Americans, have
similar rates of alcohol dependence but lower prevalence rates of alcohol abuse compared with
Caucasians.

Recent studies estimated that drug dependence costs approx $67 billion annually in crime, lost
work productivity, foster care, and other social problems (8). In the 2002 National Survey on Drug
Use and Health, an estimated 7.1 million Americans 12 years of age or older were considered to meet
criteria for drug dependence or abuse (3% of the total population) (15). Of these, 4.3 million were
dependent on or abused marijuana (1.8% of the population), 1.5 million were dependent on or abused
cocaine (0.6% of the population), 1.5 million were classified with dependence on or abuse of pain
relievers (0.6% of the population), and 200,000 were classified with dependence on or abuse of heroin
(0.1% of the population). An additional 12.4 million Americans (5.3% of the population) acknowl-
edged using drugs but did not meet criteria for abuse or dependence. Marijuana was the most fre-
quently used substance among the nonabusive/dependent-user group. Rates of current illicit drug use
vary significantly among the major racial/ethnic groups. The rate is highest among Native
Americans/Alaska Natives (10.1%) and persons reporting two or more races (11.4%). The prevalence
rate of drug use for Caucasians is approx 8.5%, for Hispanics 7.2%, for African Americans 9.7%, and
for Asians 3.5%.

Tobacco continues to be the most commonly abused substance. An estimated 71.5 million
Americans reported current use (past month use) of a tobacco product in 2002, a prevalence rate
of 30.4% for the population 12 years of age or older (15). The majority of tobacco use is cigarettes
and the peak age of use is approx 21 years of age, in which 46% of this age group had smoked a cig-
arette in the last month. As with alcohol and drug use, males are more likely to smoke than females
and Native Americans and Alaska Natives were more likely than any other racial/ethnic group to report
the use of tobacco products.

A growing and perhaps unique problem for older adults is the misuse of prescription and over-
the-counter (OTC) medications. This includes the misuse of substances such as sedative/hypnotics,
narcotic and non-narcotic analgesics, diet aids, decongestants, and a wide variety of other OTC
medications. For medications, definitions of misuse and addiction are somewhat more difficult
to conceptualize. Some medications are abused in the true meaning of an addiction. Typically,
these medications include psychoactive medications such as benzodiazepines (BZPs) and opioid-
containing pain medications. An estimated 1.5 million Americans (0.6%) are dependent on pain
relievers (15).

A more common problem with medications is the inappropriate and indiscriminant use of prod-
ucts with limited documentation of demonstrated effectiveness within an individual and the use of mul-
tiple medications. Although not considered a disorder by DSM-IV, there is a growing body of literature
on the increase in morbidity and mortality associated with misusing prescription and nonprescription
medications. To highlight the issue, 32% of community-dwelling elderly are taking an analgesic, 8.9%
are taking an antidepressant, and 10.4% are taking a BZP (16). Many medications used by the elderly
have the potential for inducing tolerance, withdrawal syndromes, and harmful medical consequences,
such as cognitive changes, renal disease, and hepatic disease.

The use of multiple medications is also problematic and increases with age. One study found that
the mean number of medications used in 2 weeks prior to the survey by persons over the age of 65 is
3.5 (2.2 prescriptions and 1.3 OTC) (17). The use of multiple medications greatly increases the risk
of drug–drug interactions, the chances of developing side effects, noncompliance, and the risk for inad-
vertently taking medications at the wrong time or dosage. Physicians and pharmacists should moni-
tor medication use carefully, avoiding dangerous combinations of drugs, medications with a high
potential for side effects, and ineffective or unnecessary medications.
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CONSEQUENCES

Low-risk alcohol use is often cited as having beneficial effects, especially related to cardiovascu-
lar disease (CVD). There is a substantial body of epidemiological evidence to support the claim that,
among otherwise healthy adults, particularly middle-aged adults, moderate alcohol use may reduce
CVD, may reduce the risk of some dementing illnesses, and may have benefits in reducing cancer risk
when compared to risk in abstainers (18–26). Low-risk alcohol use also may enhance subjective feel-
ings of well-being or increased relaxation, especially during social situations (27). It should be noted
that the drinking limits in these epidemiological studies have suggested benefits for drinking up to
two standard drinks per day with increased morbidity and mortality above this limit. Clinicians should
be mindful that nearly all of these studies have been done in middle-aged men and the drinking limits
for older adults or women of all ages is no more than one standard drink per day. Another important
concept is the recognition that past alcohol or drug use can also increase the vulnerability to central
nervous system (CNS) disease as one ages. This is highlighted in the findings from the Liverpool
Longitudinal Study demonstrating a fivefold increase in psychiatric illness among elderly men who
had a lifetime history of 5 or more years of heavy drinking (28). Similarly, Vaillant found that the use
of tranquilizers prior to the age of 50 was the most powerful negative biopsychosocial predictor of
physical and mental health at age 65 (29). Recent case reports in former cocaine abusers also suggest
long-lasting effects as some of these patients have developed parkinsonian-like symptoms (30). Thus,
substance abuse in all ages may have profound effects on the incidence and course of diseases of the
CNS and other organs in one’s later years, despite nonuse of the substance.

NEGATIVE EFFECTS

The health-related consequences of alcohol use and other drugs of abuse have been articulated in
many articles and reviews. Alcohol dependence is associated with increased morbidity and mortality
from disease-specific disorders such as acute pancreatitis, alcohol-induced cirrhosis, or alcohol-
related cardiomyopathy, as well as increasing the risks for such diseases as hypertension and increas-
ing the risks of trauma from falls or motor vehicle accidents. At-risk and problem drinking have also
been demonstrated to impair driving-related skills, may lead to other problems such as falls, depres-
sion, memory problems, liver disease, CVD, cognitive changes, and sleep problems (31–33). Of par-
ticular importance to clinicians are the interactions between alcohol and both prescribed and OTC
medications, especially psychoactive medications such as BZPs, barbiturates, and antidepressants.
Alcohol use is one of the leading risk factors for developing adverse drug reactions and is known to
interfere with the metabolism of many medications, such as digoxin and warfarin (34–36). Illicit drug
addiction is associated with increased risk of developing sexually transmitted disease such as hepati-
tis C and death from homicides, suicides, and accidents. Moreover, cocaine and other stimulant use
increase the risk of acute cardiovascular events. The withdrawal from opioids and cocaine, although
extremely unpleasant, is not typically life-threatening.

Substance abuse and dependence are also strongly associated with other behavioral disorders, such
as depression and anxiety. Data from the Epidemiologic Catchment Area (ECA) study has underscored
the notion that there is a link between alcohol use and abuse and the development of other psychiatric
illnesses (37). Subjects with a lifetime diagnosis of alcohol abuse or dependence were 2.9 times more
likely to have a lifetime diagnosis of another mental disorder. Co-morbid disorders associated with
an increased likelihood included anxiety disorders, affective illness, schizophrenia, and antisocial per-
sonality disorder. Co-morbid depressive symptoms in particular are common and are an important
factor in the clinical course and prognosis for patients. Depressed alcoholics have been shown to have
a more complicated clinical course of depression with an increased risk of suicide and more social
dysfunction than nondepressed alcoholics (38–40). Moreover, they seek more treatment leading to
higher treatment costs.
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The link between cognitive deficits, including dementia and alcohol or drug use, deserves special
attention. Although the rates of alcohol-related dementia in late life differ according to diagnostic
criteria used and the nature of the population studied, there is agreement that alcohol contributes
significantly to the acquired cognitive deficits of late life (41). In the ECA study, among subjects over
the age of 55, the prevalence of a lifetime history of alcohol abuse or dependence was 1.5 times greater
among persons with mild and severe cognitive impairment than those with no cognitive impairment
(42). In addition to alcohol-related dementia, alcohol use is also directly correlated with other poten-
tial causes of cognitive impairment including trauma, cerbrovascular events, and the development of
Wernicke’s-Korsakoff’s syndrome. The recognition and treatment of Wernicke’s-Korsakoff’s syndrome
is important, as this is a potentially preventable complication of alcohol use that leads to cognitive
impairment (43). Wernicke’s-Korsakoff’s syndrome is clinically characterized by cognitive deficits
(especially anterograde memory deficits), gait apraxia, and nystagmus. The pathophysiology of
Wernicke’s-Korsakoff’s syndrome involves the lack of the vitamin, thiamine. Giving alcoholic patients
thiamine supplementation early in treatment can potentially prevent the dementing process.

Sleep disorders and sleep disturbances represent another group of co-morbid disorders associated
with excessive alcohol use. Alcohol causes well-established changes in sleep patterns, such as
decreased sleep latency, decreased stage IV sleep, and precipitation or aggravation of sleep apnea (44).
There are also age-associated changes in sleep patterns, including increased rapid eye movement
(REM) episodes, a decrease in REM length, a decrease in stage III and IV sleep, and increased awak-
enings. The age-associated changes in sleep can all be worsened by alcohol use and depression.
Moeller and colleagues demonstrated in younger subjects that alcohol and depression had additive
effects on sleep disturbances when occurring together (45). Wagman and colleagues also demonstrated
that abstinent alcoholics did not sleep well because of insomnia, frequent awakenings, and REM
fragmentation (44).

SCREENING AND DIAGNOSIS

To be able to practice prevention and early intervention with older adults, clinicians need to screen
for alcohol and drug use (frequency and quantity), consequences, and alcohol/drug–medication inter-
action problems. An important aspect of assessment is understanding the concept of standard drinks.
It is generally accepted that the negative effects of alcohol are related to the alcohol content of a
beverage. In order to improve assessment outcomes, clinicians should quantify alcohol in terms of
standard alcohol drinks (one standard drink approximates 12 oz of beer, 1.5 oz of distilled spirits, and
4.5 oz of wine). It is neither important to be exact in the ascertainment of quantity nor is it helpful to
engage in debates with patient over exact amounts consumed, however, ascertaining standard drinks
do provide a method of standardization. Illicit drug use is more difficult to quantify do to the vari-
ability in purity of the drug, the route of administration, and the often practiced use of talc or other
agents to dilute the drug in order to increase profitability.

Screening for alcohol and drug use is recommended by the US Preventive Task Force and can be
done as part of routine mental and physical health care and should be updated annually, before begin-
ning any new medication, or in response to problems that may be alcohol- or drug-related (46).
Screening questions can be asked by a verbal interview, by a paper-and-pencil questionnaire, or by a
computerized questionnaire. All three methods have equivalent reliability and validity. The Alcohol
Use Disorders Identification Test version C is recommended by the NIAAA as a screen for alcohol
problems (47,48). Any positive responses can lead to further questions about consequences. To suc-
cessfully incorporate alcohol (and other drug) screening into clinical practice, it should be simple and
consistent with other screening procedures already in place (49). In addition to routine screening, cer-
tain clinical situations may warrant added suspicion and further inquiry. These situations include obvi-
ous clinical situations related to the particular drugs of abuse such as a patient with unexplained sleep
problems; frequent falls; liver, gastrointestinal, or pancreatic symptoms; or cognitive impairment
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related to alcohol or unexplained cardiac palpitations or chest pain for patients abusing cocaine. Other
opportunities for identifying addictive problems include careful attention to misuse of prescriptions
(e.g., frequent lost prescriptions, unusual requests for samples, etc.) and close monitoring of chronic
pain treatment.

Clinicians can follow-up the brief questions about consumption with a few more in-depth ques-
tions about consequences, health risks, and social/family issues. To assess dependence, questions
should be asked about alcohol-related problems; a history of failed attempts to stop or to cut back; or
withdrawal symptoms such as tremors, nausea, sleep problems, and autonomic hyperactivity. Self-
report of alcohol use remains the principal method of ascertaining history with biomarkers such as
liver function tests and carbohydrate-deficient transferrin only having modest specificity in the most
alcohol-dependent patients and overall low sensitivity. However, urine drug screens or serum samples
can be an effective way of screening and monitoring for most prescription and illicit drug use.
Suggesting the use of a urine or serum drug screen can also be a mechanism for discussion about drug
use and may open up further discussions. If the clinician is highly suspicious that drugs are being used
and the patient denies the use, the clinician can suggest a urine drug screen as a way to confirm the
patient’s report.

ASSESSING THE PATIENT AND MANAGING AMBIVALENCE

Resistance or ambivalence can happen at any point during an assessment or intervention and can
manifest itself in many different ways. In general, the best way of responding to resistance is with
nonresistance. Acknowledging the patient’s disagreement, emotion, or perception allows for further
exploration and discussion. For patients who directly challenge the accuracy of what the clinician has
said or assessed, it may be helpful for the clinician to reiterate his/her clinical impressions and to pro-
vide a little more detail to address the patients’ questions or challenges. For example, if a patient sug-
gests that the clinician is exaggerating risks or dangers and that it “really isn’t so bad,” it is important
for the clinician to let the patient know that it is up to him/her to decide what information is relevant.
This can be helpful in reducing disputes about minor details. If the patient expresses hostility toward
the clinician, it is important that the clinician acknowledge the patient’s anger, and expresses open-
ness to the patient’s concerns and feelings. Reflective listening on the part of the clinician can help
diffuse anger and hostility. The clinician may also wish to inform patients that he or she does not want
the patient to be angry, and that he or she is very interested in both what the patient agrees and dis-
agrees with. It is possible that patients may become angry and state something like: “You’re saying
I’m an alcoholic,” or “I’m not an alcoholic, and this is none of your business.” In these situations, it
is still important for the clinician to acknowledge patient anger, to be open to patient concerns, and
to use reflective listening. However, it is also important to de-emphasize labels because they tend to
increase resistance. The clinician should let the patient know that he or she is not concerned with label-
ing the patient in any way, and the clinican should reflect patient concerns. Finally, it is important that
the clinican avoid arguing with patients especially over minor details such as whether the patient drank
three or five times in a particular week.

TREATMENTS

Detoxification and Stabilization
Once the diagnosis of addiction has been made, it is important to note that each individual often

presents with different treatment needs. The first step in treating any patient with a substance use dis-
order is breaking down the denial of the problem. The failure to do so usually results in patients leav-
ing treatment when the factors that coerce them into treatment are no longer present. Social contacts
including family, friends, and co-workers should be engaged early in the patient’s treatment. Supportive
family and friends can offer support as well as continual pressure to keep a patient in compliance with
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the treatment plan. Indeed, Gomberg and associates found that positive social and family support pre-
dicted treatment success (50).

The assessment of any substance abuser starts with a thorough history, physical, and laboratory
examination. Once the decision to treat substance abuse or dependence is made and accepted, the clin-
ician must decide on the level of care necessary to achieve and maintain the individual treatment goals.
The American Society of Addiction Medicine has established criteria for placing patients in various
levels of treatment based on the severity of the patient’s withdrawal potential, medical complications,
emotional stability, and relapse potential (51). Patients with high-relapse or withdrawal potential and
patients with severe medical or psychiatric co-morbidity require inpatient hospitalization. Inpatient
hospitalization not only provides the opportunity to begin detoxification under controlled conditions
while attending to issues of medical and psychiatric co-morbidity, but it also helps break the cycle of
addiction by temporarily removing patients from the environment in which they are using. In cases
of alcohol-use problems, patients should receive thiamine, folate, and multivitamins. Patients should
also be hydrated as necessary and have their vital signs and objective symptoms of withdrawal mon-
itored regularly. Intermediate or long-acting BZPs (i.e., chlordiazepoxide, oxazepam, and lorazepam),
are used as detoxification agents as alcohol-addcited patients are cross-tolerant to these substances.
Use of oxazepam or lorazepam is warranted in patients with severe liver disease, as metabolism of
these BZPs does not depend on hydroxylation by the liver and thus they will not accumulate and cause
adverse effects (51). The BZP dosage is decreased daily over the course of the detoxification. Clonidine
and methadone should be used for opiate withdrawal and phenobarbital for barbiturate withdrawal.
Evidence-based strategies for managing cocaine withdrawal have not been established, although
β-blockers may be of some benefit (52). In addition to detoxification and management of co-morbid
medical or psychiatric conditions, the inpatient program provides an opportunity for early engage-
ment of patients and families in addiction treatment. Furthermore, educational groups and group
therapy can provide patients with the basic tools to develop recovery skills that will be necessary if
treatment is to be successful.

Brief Interventions/Therapies

Low-intensity, brief interventions, or brief therapies have been suggested as cost-effective and prac-
tical techniques that can be used as an initial approach to problem drinking and those with alcohol
dependence in various clinical settings including primary care and specialty medical clinics (53).
Studies of brief interventions for alcohol problems have employed various approaches to change drink-
ing behaviors. Strategies have ranged from relatively unstructured counseling and feedback to more
formal structured therapy using patient-oriented workbooks (54–56). A number of large, randomized
controlled trials of brief alcohol interventions have demonstrated efficacy among younger adults in a
variety of clinical settings (53). It is worth noting that brief interventions are likely most effective out-
side of addiction centers and can be effective in helping patients reduce use but can also be an effec-
tive strategy for referral management. Thus, brief interventions can be a relatively low-cost mechanism
for primary and specialty medical care clinics to engage patients in treatment and increase adherence
to specialty treatment as well as enhancing an ongoing dialogue between the addiction clinic staff and
primary care staff.

Outpatient Management

Patients with less withdrawal or relapse potential and with less severe psychiatric and medical
co-morbidity can be initially managed in an outpatient setting. Structured outpatient treatment gener-
ally includes supportive group psychotherapy and encouragement to attend regular self-help group meet-
ings such as Alcoholics Anonymous, Alcoholics Victorious, Rational Recovery, or Narcotics
Anonymous. Outpatient rehabilitation, in addition to focusing on active addiction issues, usually needs
to address issues of time management. Abstinence reduces the time spent in maintaining the substance
use disorder. The management of this time, which is often the greater part of a patients day, is critical
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to the prognosis of treatment. Social services, such as financial support and vocational rehabilitation,
are often needed to stabilize the patient in early recovery. Supervised living arrangements such as
halfway houses, group homes, nursing homes, and residing with relatives should also be considered.

To demonstrate the value of treatment, a comparison of those in treatment to those not in treatment
is informative. Booth and colleagues studied 4000 intravenous drug users seeking HIV testing in
15 cities. Subjects were randomly assigned to either standard HIV testing alone or to standard test-
ing plus three sessions of motivational counseling similar to a brief intervention. At 6-month follow-
up, those who received additional counseling showed half the rate of drug injection (20 vs 45%), four
times the likelihood of abstinence (confirmed by urinalysis), and significantly lower arrest rates
(14 vs 24%) than those assigned to HIV testing alone (57).

PHARMACOTHERAPY OF ADDICTION

Although not usually considered as part of relapse prevention, pharmacotherapy is increasingly
becoming an important aspect of treatment of alcohol, opioid, and nicotine addiction. A complete
review of this topic can be found in a recent review by the Institute of Medicine (58).

For opioid dependence, the agonist methadone hydrochloride can be used in either detoxification
or in the long-term as a maintenance regimen. Double-blind, placebo-controlled trials (59,60) have
shown methadone to be effective in both inpatient and outpatient detoxification. As a maintenance
medication, methadone has been effective in reducing opiate use, crime, and the spread of infectious
diseases, as was recently validated by a National Institutes of Health Consensus Conference (61). Most
recently, the partial agonist buprenorphine hydrochloride plus naloxone hydrochloride has been shown
to reduce opiate use to a level comparable with methadone but with fewer withdrawal symptoms on
discontinuation (62,63). Importantly, this combination can be prescribed by any physician after a brief
training.

ALCOHOL DEPENDENCE

Naltrexone has been found effective at 50 mg per day for reducing drinking among alcohol-dependent
patients (64). It works by blocking at least some of the “high” produced by alcohol’s effects on
μ-opiate receptors. Although a positive family history of alcohol problems may be an important pre-
dictor of naltrexone response, Oslin and colleagues have suggested that response is mediated
through a specific genetic polymorphism of the μ-opioid receptor (65,66). Thus, naltrexone may
be most effective in patients with dysregulation of the opioid system at the level of the opioid recep-
tor. Recently, acamprosate has been studied as a promising agent in the treatment of alcohol depen-
dence. Although the exact action of acamprosate is still unknown, acamprosate is thought to reduce
glutamate response (67). The clinical evidence favoring acamprosate is impressive. Sass and col-
leagues studied 272 alcohol-dependent subjects in Europe for up to 48 weeks using a randomized,
placebo-controlled study of acamprosate. Forty-three percent of the acamprosate-treated group was
abstinent at the conclusion of the study compared with 21% in the placebo group (68).

SUMMARY

Over the past several years, there has been a growing awareness that addictive disorders are a
common public health problem. Epidemiological studies suggest that alcohol dependence is present
in up to 5% of community-dwelling adults (32,69). Moreover, problem or hazardous drinking is esti-
mated to be even more common than alcohol dependence (32,70). However, there continues to be a
gap in the number of adults who are referred for treatment or who receive treatment for addictive dis-
orders. Although there are many reasons for patients not to be engaged in treatment, recommending
treatment is partially based on the availability of effective treatment. Toward this end, there needs 
to be better dissemination of information regarding currently available and efficacious treatments for
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alcohol abuse and dependence and other addictive disorders, as well as continued development of more
effective treatments. There is also a clear need to conduct research and clinical training beyond the
problems of alcohol use. Current and past nicotine dependence as well as illicit drug and medication
abuse, are similarly recognized for their impact and will need continued focus in treatment trials, epi-
demiology, and neuroscience. 
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10
Personality Disorders

Marc E. Agronin

INTRODUCTION

Personality disorders (PDs) represent some of the most insidious and challenging psychiatric con-
ditions that clinicians encounter, and often create unwarranted and unwanted conflicts in clinical set-
tings. The reasons for these conflicts lie at the core of the PD pathology, namely, a fundamental
impairment in interpersonal relationships that leads to a variety of maladaptive, inappropriate, or out-
rageous behaviors that the affected person seems incapable of fully understanding and controlling.
Consider these examples:

1. Vincent P. is a 78-year-old retired professor of English literature who is seen in an outpatient VA clinic. He
has a consistent pattern of meeting a new doctor, asking repetitively for help with chronic headaches, and
then cursing out and vilifying the doctor for failing to help him. On a regular basis he angrily demands meet-
ings with the hospital administrator to complain about his current physician.

2. Susan R. is a 24-year-old graduate student who presents to a neurology clinic complaining of muscle
twitches, headache, paresthesias, and nervousness. The clinic’s staff notice numerous linear scars on her
arms consistent with self-inflicted cutting. A thorough examination is unrevealing, and Susan is told that
she should consider seeing a psychiatrist to help deal with stress. She becomes enraged at the neurologist,
and accuses him of insensitivity and ignorance. She storms out of the office, cursing the physician and staff
for misleading her.

3. John D. is a 34-year-old man with multiple sclerosis who lives with his mother. He has never been married
and has few friends. He has worked at odd jobs in the past but is currently on disability. He presents to a neu-
rology clinic intermittently for follow-up, but is minimally communicative with staff and rarely compliant
with treatment. During previous hospitalizations, nurses have described him as aloof, distant, and odd.

Each case involves an individual with dysfunctional interpersonal behaviors that worsen under
stress, and that have pervaded most of their relationships for many years. Clinicians often find such
individuals unpleasant or difficult to work with, and as a result PD diagnoses are often conferred on
such patients as pejorative labels rather than as clearly thought-out diagnoses.

Under current psychiatric classification, PDs are defined in the fourth edition (revised) of the Diag-
nostic and Statistical Manual of Mental Disorders (DSM-IV-TR) by the presence of a pervasive pat-
tern of specific chronic, inflexible, and maladaptive behaviors (1). These behaviors are typically rooted
in early development and thus should be detected since at least young adulthood, although in the
elderly such history is often not available. The maladaptive patterns associated with PDs involve sig-
nificant disruptions in four areas of function: interpretation and perception of self and others, affective
expression, interpersonal relations, and impulse control. General diagnostic criteria appear in Table 1.

There are 10 official DSM-IV-TR personality disorders, grouped into three clusters based on phe-
nomenological similarities. Two other PDs, depressive and passive-aggressive (also called negativis-
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tic), have empirical support but have been kept are in the appendix of DSM-IV-TR as provisional cat-
egories requiring further study. Each personality disorder has 8 to 10 diagnostic criteria, and an indi-
vidual must meet a specified number of them in any combination in order to qualify for a diagnosis.
The PDs are listed by cluster in Table 2. More detailed descriptions are provided later.

EPIDEMIOLOGY

Overall estimates of PDs in community-dwelling adults range from 10 to 22% (2), with much higher
rates seen in psychiatric outpatients and inpatients, especially in the setting of co-morbid psychiatric
disorders such as depression (3–5). Data from the 2001–2002 National Epidemiologic Survey on
Alcohol and Related Conditions found an overall prevalence rate of PDs of 14.79% in a representa-
tive sample of more than 43,000 individuals in the United States (6). This rate would mean that more
than 30 million Americans would meet diagnostic criteria for at least one PD. As seen in Fig. 1, the
sample looked at 7 of 10 PDs and found the most common ones to be obsessive-compulsive PD
(7.88%), paranoid PD (4.41%), and antisocial PD (3.63%). Most estimates of personality disorders
in elderly community-dwelling individuals are lower, ranging from 5 to 10%, although it is not clear
whether there is an actual decline in the true prevalence rate, or whether this difference is owing more
to problems with diagnosis (3,7). To date, there is no data on the prevalence rates of PDs in associa-
tion with specific neurological disorders.

DIAGNOSIS OF PDS

Accurate diagnosis of PDs requires a cooperative and reliable patient or informant, a reasonably
detailed and accurate longitudinal history, and knowledge of diagnostic criteria. The first encounter
with a patient with potential PD highlights several challenges, in that the patient’s very pathology may
interfere with his/her willingness to provide sufficient history. It can be difficult to ask any patient or
informant to provide substantial personal history, going back many years, for a diagnosis that is
socially undesirable. Psychiatric records rarely provide sufficient detail or longitudinal information,
and previous records may contain outdated or inaccurate terms for personality disorders.

Without a complete and reliable longitudinal history it is difficult to distinguish acute symptoms
from more chronic behavioral patterns. For example, the odd thinking and unusual perceptual experi-
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Table 1
General Diagnostic Criteria for Personality Disorders

Personality disorders are characterized by the following:
A. An enduring pattern of inner experience and behavior that deviates markedly from the expectations of

the individual’s culture. This pattern is manifested in two or more of the following:
(1) cognition (ways of perceiving and interpreting self, others, and events),
(2) affective or emotional response,
(3) interpersonal functioning,
(4) impulse control

B. The enduring pattern is inflexible and pervasive across a broad range of personal and social situations.
C. The enduring pattern leads to clinically significant distress or impairment in social, occupational, or

other important areas of functioning.
D. The pattern is stable and of long duration, and its onset can be traced back at least to adolescence or

early adulthood.
E. The enduring pattern is not better accounted for as a manifestation or consequence of another mental

disorder.
F. The enduring pattern is not due to the direct physiological effects of a substance or a general medical

condition.

Adapted from ref. 1.
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ences seen in schizotypal PD may resemble an acute psychosis, whereas the emotional lability seen in
borderline or histrionic PDs may mimic a manic or hypomanic state. Many elderly psychiatric patients
also have chronic medical conditions that will interfere with diagnosis. Degenerative and vascular
dementias may cause or exacerbate many of the maladaptive behaviors seen in PDs, especially when
frontal or temporal regions of the brain are involved. Chronic pain and disability can lead to excessive
patterns of dependent or avoidant behaviors that resemble those seen in PDs. In such situations, clini-
cians must rely more on informants to provide a longitudinal history of premorbid personality charac-
teristics. The third requirement of a solid PD diagnosis lies with the clinician’s responsibility to be aware
of current diagnostic criteria. This is difficult given the fact that there are 12 potential PDs comprised
of more than 100 criteria—a database that few clinicians have memorized.

NEUROPSYCHIATRIC PERSPECTIVES ON PDS

Current neuropsychiatric theories for both personality development and PDs focus on the role of
neurotransmitters and underlying genes for specific personality traits. Cloninger proposed four basic
personality traits that are related to specific monoamine neurotransmitters: novelty-seeking
(dopamine), harm avoidance (serotonin), reward dependence (norepinephrine), and persistence (8,9).
A similar model proposes four dimensions of personality that are mediated by monoamine pathways:
cognitive-perceptual organization, affective regulation, impulse control, and anxiety modulation (10).

In both models, impairment in neurotransmitter function can lead to pathological personality func-
tioning. For example, there is strong evidence linking serotonergic dysfunction to compulsive behav-
iors, impulsive aggression, and suicidality seen in many PDs (11– 13). Empirical research has not only
identified genetic factors that generate monoamine metabolism, but has revealed that the impact of
the genetic expression can be modulated by the environment (14,15). For example, a longitudinal study
of children who suffered from abuse found that those with low monoamine metabolism demonstrated
more antisocial behaviors as they grew into young adulthood (16). These findings do not, however,
indicate that discrete behaviors or personality traits can be linked to a specific neurotransmitter or gene
(17). By extension, neither genetic testing nor a more general neurological workup will yield a PD
diagnosis, or even shed much light on a particular PD or on dysfunctional personality traits.

In contrast, neurological and neuropsychological assessment can be tremendously helpful in assess-
ing individuals who have demonstrated changes in personality owing to brain damage. The term

Table 2
The DSM-IV-TR Personality Disorders

Odd cluster disorders
Paranoid personality disorder
Schizoid personality disorder
Schizotypal personality disorder

Dramatic cluster disorders
Antisocial personality disorder
Borderline personality disorder
Histrionic personality disorder
Narcissistic personality disorder

Anxious cluster disorders
Avoidant personality disorder
Dependent personality disorder
Obsessive-compulsive personality disorder

Provisional disorders
Depressive personality disorder
Passive-aggressive (negativistic) personality disorder



organic personality disorder that appeared in earlier diagnostic schemes is now referred to as per-
sonality change owing to a general medical condition or dementia in the  DSM-IV-TR, with common
etiologies such as traumatic brain injury (TBI), stroke, endocrine dysfunction, encephalitis, and
Alzheimer’s disease (AD). Specified types of personality change disorder include labile, disinhibited,
aggressive, apathetic, and paranoid. In older individuals, the most common cause of personality
change is AD. Symptoms are often seen early on, and include apathy (withdrawal, passivity, decreased
interest, and initiative), egocentricity, and increased irritability, aggression, and impulsivity (18–20).
TBI is more often the culprit in causing personality change in younger individuals. The following is
an example of this type of patient:

Vivian P is a 48-year-old woman who comes to a comprehensive pain center complaining of diffuse neck,
back, hip, and leg pain for many years, with acute exacerbation after lifting a heavy box at work. She has
a history of a skull fracture and frontal lobe contusion from a motor vehicle accident 5 years prior. She has
lived alone for the past few years, functioning independently and working at a supermarket. However, ever
since the accident she has had significant difficulty getting along with family members. During her initial
interview, she talked incessantly about her life story and her relationship with her dog. At several points
she imitated the dog’s bark and the inflection in her voice when giving him commands. When asked about
her pain she began sobbing for a few moments, but then quickly regained her composure and started laugh-
ing, stating that her crying had nothing to do with her pain but was in response to thinking about her dog
being alone. She then began cursing out the squirrels in her yard that bother her dog: “those son-of-a-bitch
squirrels better be happy that I don’t have any bullets for my gun, I tell you!” she yelled, adding in a child-
like voice, “but I love nature and all of God’s creatures, believe me doc.”

Frontal lobe injury is associated with two syndromes depending on where the lesion occurs: orbito-
medial damage is characterized by affective lability, lack of judgment and forethought, jocularity, irri-
tability, and disinhibition, and dorsolateral damage is characterized by apathy, behavioral slowing, and
lack of affective range and spontaneity. Damage to either region can lead to impairments in executive
function, including impulse control, insight, abstract reasoning, attention, and planning (21). In the case
just described, Vivian suffered damage to orbitomedial regions of her frontal lobes, and demonstrated a
very labile, impulsive, and often irritable personality, quite different from her baseline personality prior
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Fig. 1. The prevalence of personality disorders in the United States: The 2001−02 national epidemiologic survey
on alcohol and related conditions (NERAC) of 43,000 American adults. (From ref. 6.)



to the injury. Besides TBI, neurological conditions associated with frontal lobe impairment include AD,
frontotemporal dementia (e.g., Pick’s disease), Parkinson’s disease, and thyroid disease.

The temporal lobes of the brain mediate memory processing and language function, and contain the
limbic structures in which sensory input is interpreted and assigned emotional significance (21). In addi-
tion to memory impairment and aphasia, temporal lobe damage has been associated with overly depen-
dent behaviors, avoidance, irritability, aggression, lability, paranoia, and depression (21). Temporal lobe
epilepsy is associated with a “sticky” or “viscous” personality (sometimes referred to as an “interictal
personality disorder” or Geschwind syndrome), characterized by affective deepening, verbosity, hyper-
graphia, hyposexuality, and preoccupation with religious, moral, and cosmic issues.

TREATMENT

The first step in treatment of PDs must be to establish some form of working alliance with the
patient, especially given the fact that interpersonal relationships quickly become a focus of the mal-
adaptive behaviors. For all clinicians, a number of communication strategies can serve to engage
patients and minimize conflict, while at the same time setting limits on behaviors that threaten to dis-
rupt the alliance or that pose a danger to the patient or clinician. Many of these strategies are outlined
in the following section. The second step is to set realistic goals based on both the PD diagnosis and
the case formulation (i.e., the clinical theory of why the patient might be acting in certain ways). The
overall goal is not to cure the individual of his/her PD because, by its very nature, a PD is both chronic
and pervasive, and not subject to rapid change. Instead, the central goals are to reduce the intensity
and frequency of maladaptive behaviors, avoid behavioral crises, and slowly move the patient toward
more adaptive thought patterns and behaviors.

Several barriers to treating PDs usually emerge quite early. The greatest challenge is often how to
engage individuals with a PD in treatment when they deny that a problem exists and have little insight
or motivation to seek treatment. Such individuals often experience their interpersonal conflicts as ego-
syntonic, meaning that they see them as justified and congruent with their own beliefs and emotional
responses. Avoidance of clinical contact is particularly relevant to schizoid, schizotypal, and paranoid
individuals who have fundamental deficits in seeking out and building relationships. Individuals with
borderline PD (BPD) and antisocial PD (ASPD) may demonstrate sufficiently disruptive behaviors to
bring them to clinical evaluation unwillingly or unwittingly. Given the nature of PDs, some affected
individuals may refuse to see mental health clinicians and only agree to see another clinician, and only
for a circumscribed medical problem. As a result, it may fall to the family practitioner or a consulting
neurologist to provide or recommend treatment.

Treatment of presumed PD must address co-morbid medical and psychiatric disorders that gener-
ate acute symptoms. Several key conditions include untreated pain syndromes, mood and anxiety dis-
orders, substance abuse, adult attention deficit hyperactivity disorder, TBI, and mood or cognitive
changes associated with subacute or chronic neurological illnesses such as multiple sclerosis, HIV-
associated dementia, Lyme encephalopathy, and seizure disorders, particularly temporal lobe epilepsy.
Symptomatic improvement in any of these acute co-morbidities may reveal a different baseline per-
sonality style. Clinicians should also look for acute psychological stresses or losses that may be over-
whelming normal coping skills, such as the death of a key social support, or a traumatic experience.
In these circumstances, a more adaptive baseline personality style may emerge under the direction of
therapeutic counseling, after an appropriate period of grief, or simply with the tincture of time.

Various forms of psychotherapy are used to treat individuals with PDs, assuming that the individ-
ual has some degree of insight into the need for treatment and is willing to come on a regular basis.
In general, real progress in psychotherapy requires long-term treatment, and many individuals pre-
sent repeatedly over the years for short-term treatment of acute problems or behavioral crises. One
particular form of cognitive-behavior therapy that has garnered a significant amount of attention in
terms of both clinical use and empirical research is dialectical behavioral therapy (DBT) (22–24).
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DBT was developed for BPD, but its use has been extended to other PDs and adapted for elderly
individuals with depression and co-morbid PD (25). DBT focuses on several domains of dysregula-
tion: emotions, relationships, self, behavior, and cognitions (23,24). The overall goal of therapy is to
educate and retrain these patients to be more aware of both adaptive and maldaptive behaviors, to under-
stand and learn to modulate the consequences of their behaviors, and to identify and avoid triggers
(26). Empirical research indicates that DBT can successfully reduce the incidence of self-injurious
and suicidal behaviors; decrease the degree of depression, anxiety, and hopelessness; and decrease
the number and length of hospitalizations (22,24).

The problematic and disruptive behaviors seen with each PD often extend into the use of pharma-
cological agents for psychiatric and medical or neurological conditions. Some of the most common
complications and forms of resistance to psychopharmacological treatment are listed in Table 3. The
table divides these problems into three areas: noncompliance, poor treatment relationships, and abuse
of medications. On the basis of these issues, it might be prudent not to use medications as part of treat-
ment, especially when there is suspected abuse of the medication, self-injurious use, or use of the med-
ication to maintain dependency and gain excess attention from the clinician. When concerns about
medication use arise, the treating clinician must be prepared to discuss them with the patient and modu-
late treatment appropriately. Treatment failure is likely if the clinician does not recognize these
disruptive patterns and provide adequate time and energy to intervene.

Several literature reviews of specific studies on pharmacological treatments of PDs since 1984 indi-
cate a limited number of studies, with the majority focusing on three disorders: BPD, schizotypal PD,
and ASPD (17,27,28). For example, Soloff (17) was only able to locate 83 abstracts in a search of
Medline for a 10-year period of time between 1984 and 1995. Of these abstracts, 77% looked at treat-
ment of BPD and 12% looked at schizotypal PD, leaving only 9 abstracts on other categories. The
majority of these studies looked at treatment for co-morbid symptoms of anxiety, depression, or psy-
chosis instead of treatment for specific maldaptive traits.

INDIVIDUAL PDS: PHENOMENOLOGY AND TREATMENT

Paranoid Personality Disorder
Tony S. is a 55-year-old man with chronic lower back pain. He was seen in a neurology clinic for an electro-
myogram (EMG) study. He presented with a very serious expression and quiet demeanor, and seemed
annoyed by small talk from the nurse. When the neurologist asked Tony how he had injured himself, he
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Table 3
Common Complications and Forms of Resistance in the Pharmacological Treatment
of Personality Disorders

Noncompliance with medications
• Refusing to take medications
• Frequent forgetting of doses 
• Experiences of repetitive, suspect, idiosyncratic, and/or inconsistent side effects that derail treatment
• Excessive or unrealistic fear of side effects
• Angry, belligerent response to side effects

Poor relationship with prescribing clinician
• Difficulty forming stable working relationship
• Distrust of clinician’s intentions or recommendations
• Repetitive questions, complaints, or demands

Abuse of medications
• Polypharmacy/abusive patterns of use
• Self-injurious or suicidal use of medications
• Unsupervised and/or unwarranted use of medications



became angry and asked the doctor in return why he assumed he had done anything wrong to hurt him-
self. The neurologist tried to explain but to no avail: Tony pulled out the EMG needles during the proce-
dure and left the appointment, accusing the doctor of being “just like every other quack—always blaming
the patient.”

Individuals with paranoid PD are characterized by a tendency to view other people with suspi-
ciousness and distrust. As a result, benign behaviors by others may be interpreted as demeaning, threat-
ening, or malevolent. In day-to-day interactions, these individuals may sometimes appear rather
serious and rational. However, their pervasive distrust and sensitivity to perceived insults frequently
leads to irritability, hostility, accusations, and grudges. Not surprisingly, such behaviors result in a
history of occupational and marital problems in middle age, and can severely impair relationships with
caregivers in late life. Differential diagnosis is important, because the paranoid stance of paranoid PD
must be distinguished from paranoid psychosis. The paranoia of a delusional disorder is more fixed,
severe, and resistant to therapeutic intervention. Paranoid ideation in schizophrenia may be more
bizarre or fragmented, and is often accompanied by other delusions and hallucinations. Paranoid PD
is believed to have a relatively chronic course, and symptoms may be exacerbated later in life as a
result of changes in location or reliance on strangers for assistance (29,30).

The patient with suspected paranoid PD should always be screened for an underlying paranoid psy-
chosis, which may result from another psychiatric or medical disorder, or from transient decompen-
sation of the PD. Treatment of acute psychotic symptoms with an appropriate antipsychotic medication,
along with treatment of an underlying medical illness, may diminish the intensity of paranoia, agita-
tion, and belligerence. Antianxiety and antidepressant medications may play a role in reducing the
intensity of rage and belligerence that may erupt secondary to perceived slights and insults.
Psychotherapy is limited by difficulty establishing trust with a therapist, and so a more supportive and
less probing approach is necessary.

Compliance with treatment is a major difficulty with the paranoid personality. Medications may
be viewed as a hostile extension of the physician or psychiatric system, and thus rejected. The para-
noid individual often dismisses the need for medication because his or her suspiciousness is viewed
as perfectly justified. It is important for the prescribing physician to recognize the intense fear and
anger experienced by the paranoid individual, and attempt to empathize with these feelings. It is pos-
sible to acknowledge the paranoid person without having to accept the paranoid accusation, perhaps
by wondering aloud to the patient how difficult it must be for them to face such worries. The physi-
cian can then present the medication as a way for the patient to reduce stress and worry. Overt and
rapid attempts should be made to identify and treat side effects that may aggravate distrust of the pre-
scribing physician.

It is never wise to challenge paranoid ideas outright, unless they are leading to behaviors that pose
imminent risk of danger to the patient or others. Overly solicitous or friendly approaches, on the other
hand, may be interpreted as patronizing or manipulative. A straightforward, honest, and businesslike
description of treatment will minimize such reactions. Commitments made to the patient should be
met promptly. An apology or honest admission made to the patient when he or she feels slighted will
minimize conflict.

Schizoid and Schizotypal Personality Disorders

John D. is an example of schizoid PD, and was described in the opening section.

Henry P. is a 72-year old man recently diagnosed with Parkinson’s disease. He was admitted to the hospi-
tal with chest pain and subsequently diagnosed with severe gastroesophageal reflux disease. A psychiatric
consultation was ordered because the patient was refusing to let nurses examine him. His explanation was
that they were disrupting his bodily energies that were aligned by his multiple body piercings. He refused
to see the psychiatrist, stating that he was a male witch and it was against his creed to have mental health
treatment. He was otherwise rational and fully oriented, and was noted to have brought numerous books

Personality Disorders 111



on witchcraft with him to the hospital. He was seen by a neurologist because he was also refusing to take
his Sinemet on a regular basis. He insisted that the Sinemet was less powerful than a potion that he was
attempting to make.

Schizoid individuals are often seen by others as isolated, eccentric, or lonely. They appear uncom-
fortable or aloof in social situations, and demonstrate a constricted, flat, and detached affect. Their
inner experience, however, is characterized less by loneliness and anxiety and more by a lack of desire
for social relationships. As a result, they do not usually have close ties with friends, caregivers, or rel-
atives outside of immediate family. To maintain their isolation, they may work odd hours in solitary
jobs or pursuits, or spend time with their own fantasies or imaginary friends. It is important to dis-
tinguish such behaviors from the acute social withdrawal and constricted affect of schizophrenia,
schizoaffective disorder, and mood disorders, and from the more profound deficits in social related-
ness seen in pervasive developmental disorder (autism). It is also important to distinguish them from
individuals with avoidant PD (APD), who may appear equally isolative, but because of fears of embar-
rassment and social scrutiny that are not characteristic of schizoid individuals. 

Schizotypal individuals, as seen in the case of Henry R., typically come across as odd or eccentric,
and demonstrate a lack of close friends and social relationships. In contrast with schizoid behaviors,
however, schizotypal behaviors are more bizarre and inappropriate, and may manifest in paranoid
ideation, ideas of reference, superstitious or supernatural beliefs, and odd speech. These cognitive and
perceptual distortions are less extreme forms of psychotic behaviors seen in schizophrenia, but may
increase in intensity during periods of stress. Solomon (29) has suggested that schizoid and schizo-
typal individuals become more eccentric, withdrawn, and anxious as they age, and often develop sec-
ondary psychopathology. However, many of these individuals marry and have children, and have better
outcomes than individuals with schizophrenia (31).

Establishing a therapeutic relationship on which to start treatment can be extremely difficult, and
must be based on clearly problematic behaviors that both clinician and patient can recognize. For exam-
ple, psychotropic agents can help treat co-morbid symptoms of psychosis, anxiety, or depression that
the schizoid or schizotypal individual will agree are painful. Several studies have found both con-
ventional and atypical antipsychotics to be useful in treating individuals with schizotypal personality
disorder, particularly psychotic symptom clusters (32–35). Antidepressants may play a beneficial role
for schizotypal individuals in terms of reducing anxiety and depression (36,37).

Antisocial Personality Disorder

Joseph S. is a 25-year-old man seen for a neurology consult while comatose, following a drinking binge
and high-speed motor vehicle accident in which he suffered a head injury. He emerged from the coma after
4 days, and made a rapid recovery. Nurses described him as a slick character who denied having been drunk
during the accident and refused substance abuse counseling. He insisted on being wheeled outside frequently
to smoke, and on one occasion he got into a fight with another patient who refused to give him a cigarette.
He signed himself out of the hospital against medical advice after several weeks of therapy, and refused to
follow-up with the neurologist despite frequent complaints of headache.

The antisocial individual has a long-standing inability to conform to social norms, illustrated by a
history of aggressive, reckless, irresponsible, impulsive, deceitful, and criminal behaviors. In fact, it
is estimated that up to three-fourths of the prison population suffers from ASPD. Substance abuse is
a common co-morbid disorder. Men are more frequently diagnosed with ASPD than women. The anti-
social patient may initially come across in a deceptively charming manner. However, beneath this
facade lies an angry and hostile personality, with little anxiety or remorse over the consequences of
behaviors directed toward other people or their property. These individuals rarely seek psychiatric treat-
ment for antisocial traits, and when they do it is often ineffective. When they do seek treatment it is
usually for substance abuse or symptoms of depression and anxiety.
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Longitudinal research of ASPD reveals a decreasing prevalence with age (38,39), with more than
one-third of individuals demonstrating improvement in antisocial traits, including declines in impul-
sivity, aggression, and violent crime (29). Despite the potential for improvement, many antisocial indi-
viduals suffer from chronic symptoms of substance abuse, anxiety, and depression (40).

The first step in treatment is to rule out acute causes of apparent antisocial behaviors, such as
substance abuse, manic or psychotic states, or more chronic states associated with impulse control
disorders or dementia. A history of neurological impairment resulting from stroke, head injury, or
dementia with frontal or temporal lobe damage may also be associated with antisocial behaviors.
Numerous psychotropic medications can then be used to target aggressive, impulsive, or disinhib-
ited behaviors that are common to antisocial individuals, including antipsychotic agents (41), anti-
depressants (42), and mood stabilizers (e.g., lithium carbonate, divalproex sodium, and
carbamazepine). It is imperative to take note of co-morbid substance abuse that might interfere with
psychotropic medications, or increase the chances of medication-seeking behaviors, polypharmacy,
or medication abuse (43).

Noncompliance is a common problem with antisocial individuals, and clinicians rarely have much
leverage. In both hospital and outpatient settings, staff should respond to antisocial behaviors that dis-
rupt treatment with firm limit setting. This process may require a meeting between the patient and a
figure of authority, such as a medical director or administrator. Patients should understand clearly what
the rules are, that they are not arbitrary but apply to all patients, are mandated by the facility’s high-
est authority, and are meant not as punishment but for the patient’s protection. Rules may need to be
written out for the patient, perhaps in the form of a signed contract. A behavioral contract may also
be helpful, in which compliance with medication regimens and the absence of antisocial behaviors
entitles the patient to desired privileges (such as cigarettes, or passes).

Borderline Personality Disorder

The case of Susan R. from the opening section illustrates BPD.
Individuals with BPD are characterized by their intense, unstable interpersonal relationships, poor

emotional control, impulsive behaviors, and unstable self-image. Disruptive relationships with family,
friends, lovers, or caregivers can lead to feelings of abandonment, depression, and rage. The border-
line patient frequently appears to be in a state of crisis, which may culminate in brief episodes of agi-
tation, rage, self-injurious or suicidal behaviors, or even psychosis. In clinical settings, such behaviors
often prompt negative reactions from clinicians, who may dislike the borderline patient, viewing them
as difficult and hateful.

Short-term follow-up studies of individuals with BPD have found persistence of symptoms (44–46).
More long-term follow-up, however, suggests decreased expression of borderline and depressive
symptoms, improved occupational functioning, but persistence of impaired social relations and sui-
cide risk (47,48). Although these studies have shown selective decreases in symptoms throughout
middle age, several researchers have suggested that there is eventually a re-emergence of symptoms
in late life, but with age-adjusted manifestations (49–51).

As described in the previous section, cognitive-behavioral psychotherapy in the form of DBT has
become a mainstay of effective management for BPD. When dealing with borderline patients in clin-
ical settings, it is important to coordinate a consistent treatment approach among all clinicians in order
to avoid splits between staff that the patient has befriended and those the patient has labeled as foes.
Anger toward the patient for outrageous behaviors should not be vented at the patient but instead dis-
cussed in team meetings or individual supervision. Otherwise, it may be highly reinforcing for the
patient to see staff acting out their inner feelings of anger. Suicidal or self-injurious threats should be
acknowledged, taken seriously, and responded to with compassion and yet firm limit-setting.

Psychopharmacological treatment should be considered early on for symptom clusters of BPD such
as depression, anxiety or panic, and impulsivity, especially during periods of crisis. Although numerous
studies have looked at the psychopharmacological treatment of BPD and found a variety of medications
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to be useful, there is no single medication of choice, and little research to support the long-term effi-
cacy of any agent (27,28,52). A variety of antidepressants have demonstrated efficacy in treating impul-
sive, aggressive, self-injurious, and depressive behaviors (53–59). Selective serotonin reuptake
inhibitors (SSRIs) are usually first-line agents (60).

Antipsychotic medications may be helpful for transient paranoia, impulsive aggression, agitation,
and self-injurious behaviors (32,61–63). Atypical antipsychotic agents that have demonstrated effi-
cacy with these symptoms include clozapine (62,64), risperidone (65), olanazapine (66), and queti-
apine (67). In one study, olanazapine and floxetine alone and in combination substantially reduced
symptoms of chronic dysphoria and impulsive aggression in a sample of women with BPD, although
olanazapine alone and the combination were superior to fluoxetine alone for both symptoms (68).
Mood stabilizers such as divalproex sodium, carbamazepine, and lithium carbonate have reduced
symptoms of anxiety and agitation (69–73). Benzodiazepines with short half-lives should be used
with caution: one study found increased behavioral dyscontrol in borderline patients treated with
alprazolam (74).

Histrionic Personality Disorder

Jane R. is a 45-year-old married woman with two teenage daughters. She was admitted to the hospital after
being stopped by the police for following a co-worker in her car, and then appearing to have a seizure.
She was emotionally hysterical in the emergency room, and continued to have dramatic episodes of wail-
ing while on the electroencephalogram (EEG) unit. During her hysterics, no seizure activity was measured
on the EEG. The neurologist noted that when seen on rounds Jane would lie in bed wearing a pink, frilly
negligee, with her breasts partially exposed. She admitted that she had been following a co-worker because
he had spurned her flirtations, but she emphatically and dramatically denied that she was having marital
problems.

Individuals with histrionic personality disorder (HPD) are extroverted, seductive, and provocative,
and demonstrate excessive and dramatic expressions of emotion. These emotional displays are brief
and lacking in depth, and not accompanied by much insight or consistency. The lability, impulsivity,
and provocative nature of histrionic emotional displays may mimic those seen in BPD. Histrionic and
narcissistic individuals are similar in their desire for attention, approval, and reassurance, and in the
superficial nature of their relationships. In contrast, histrionic individuals are more trusting, some-
times to the point of gullibility, and are more reactive to a lack of attention and gratification than to
narcissistic injury. Excessive and dramatic affective expression can also reflect more acute states of
mania, agitation, and intoxication. Given its historical relationship to the hysterical personality, HPD
may include symptoms of conversion and/or somatization disorder—a relationship quite relevant to
neurology clinics.

Clinicians and staff members may feel overwhelmed by the dramatic emotional expressiveness,
and exhausted by the attentional needs of HPD. The histrionic individual can benefit from participa-
tion in group activities, which provide attention along with constructive feedback and appropriate
limits. Psychotherapy may help them clarify their true feelings. There have been virtually no studies
of pharmacologic treatment of HPD. One study found that patients with HPD had an increased number
of hypochondriacal complaints, and that these complaints decreased after treatment with fluoxetine
(75). It is not clear whether this decrease represented a true change in a personality trait (in this case,
a decreased tendency to focus on bodily symptoms) vs an improvement in more acute depressive symp-
toms that, in turn, resulted in fewer somatic complaints. The study does suggest a role for SSRIs and
perhaps other antidepressants for HPD.

Narcissistic Personality Disorder

Vincent P. is an example of narcissistic PD (NPD), and was described in the opening section.
Healthy narcissism is critical to the development of personality; it underlies self-esteem, and helps

an individual adapt to losses. In NPD, however, narcissism manifests in a grossly exaggerated sense
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of entitlement, grandiosity, and arrogance. Such individuals have a strong need for admiration, suc-
cess, and power, and often demand special treatment. Like antisocial individuals, they often lack empa-
thy for others, but more out of a sense of superiority than lack of conscience. Like the paranoid
individual, they may be acutely sensitive to slights or rejection, but this results from a fragile sense
of self that requires constant stroking, rather than from paranoid fears. Individuals with NPD may be
especially devastated by age-related losses in physical function and attractiveness, occupational oppor-
tunities, independence, self-esteem, and self-identity. Their maladaptive attempts to cope with such
losses may include excessive entitlement, hostility, rage, paranoid ideation, controlling behaviors, and
depression (76).

Clinicians on the frontline of care often feel inadequate, devalued, and angry when dealing with
the narcissistic individual’s inappropriate entitlement and angry sensitivity to perceived slights. They
may feel put off by the narcissistic individual’s attempts to manage their own medications, or by their
impatience and angry responses to medication side effects or therapeutic failure. It is important, how-
ever, for clinicians to identify the losses that are especially devastating to the patient, and acquire an
understanding of the fragile personality underlying the patient’s attitudes. Supportive and friendly inter-
actions with the patient will bolster their self-esteem and need for admiration. At the same time, prompt
attention to fulfilling treatment-related commitments (e.g., appointments, prescription refills, requests
for information) will prevent a patient from feeling unimportant. When complaints arise, extra atten-
tion such as phone calls may defuse anger by gratifying narcissistic needs. If available, the narcissis-
tic patient can benefit from psychotherapy. As with histrionic individuals, there has not been research
into pharmacological treatments of NPD in later life. Clinical experience has shown, however, that
antianxiety, antidepressant, and antipsychotic medications may be needed to treat the individual in
frequent crisis from narcissistic blows.

Avoidant and Dependent Personality Disorders

Jose M. is a 28-year-old single man who was referred to a pain clinic through worker’s compensation after
suffering recurrent back spasms while working on the night shift at a packing plant. Jose was described as
a quiet and shy worker who avoided his foreman and was extremely uncomfortable with periodic perfor-
mance reviews. After a neurological assessment, Jose was referred to a physical therapist in the office. The
therapist noted that Jose became very uncomfortable when the therapist would critique his posture or offer
suggestions on the exercises. Jose stopped coming to physical therapy and later it was learned that he quit
his job.

Individuals with APD have a sense of inadequacy, coupled with a pervasive fear of exposure and
rejection. As a result, they appear timid and inhibited, and avoid social situations. Avoidant and
schizoid individuals are similar in that both have few friends and spend their time alone or with trusted
family members. However, avoidant individuals genuinely desire companionship, but are too afraid.

Natalie W. is a 32-year-old single woman who was seen for a neurology consult after being admitted to a
hospital for the sudden onset of leg weakness and incontinence. After the neurology attending examined
her, he suggested the need for a brain scan and a spinal tap. Natalie stated that she wasn’t sure and needed
to ask her mother. When the neurologist indicated that Natalie was able to decide for herself, she became
anxious and began to cry, insisting that her mother come to see her immediately. Her mother arrived later
and agreed to the procedures. Despite her severe state of impairment, Natalie had no questions for the neu-
rologist, but went along with all procedures as long as someone told her what to do.

As with APD, individuals with dependent personality disorder (DPD) are also afraid of rejection,
but they cling to relationships instead of avoiding them. Their dependency makes it difficult for them
to be alone, make decisions, or take initiatives without constant advice and nurturance from other
people. In order to avoid such losses, they are often exceptionally cooperative and submissive. When
dependency needs are frustrated, however, they can react with anger, clinging, and urgent demands,
or become hopeless, depressed, apathetic, and withdrawn (77).
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Differential diagnosis can be complicated for avoidant and DPDs. Diagnostic criteria for DPD such
as allowing other people to make decisions, difficulty initiating projects, feeling uncomfortable or help-
less when alone, and fears of being abandoned are common after illness- or age-associated decreases
in physical and cognitive ability, or after losses of social supports. Individuals who have experienced
some of these losses might become exceptionally dependent on family members who are willing to
be invested in their care, and display many symptoms of a DPD. Likewise, an individual restricted or
embarrassed by physical constraints (e.g., amputation, arthritis, hemiparesis) or symptoms (e.g.,
incontinence, shortness of breath, visual loss) may display avoidant traits such as avoiding social or
occupational activities with significant interpersonal contact, reticence in social situations, fears of
being embarrassed, or seeming exaggeration of the risks or difficulties in ordinary tasks. These exam-
ples illustrate how an individual could develop behaviors consistent with a diagnosis of a PD without
a longstanding history of pervasive, maladaptive behaviors. The diagnosis of personality change
might be appropriate in such circumstances.

A first step in treatment is to identify legitimate losses and fears that may result in avoidant and
dependent behaviors. Many of these factors can be addressed by providing appropriate medical and
rehabilitative support. Avoidant individuals will need consistent reassurance and encouragement.
Chastising them or calling attention to their isolative or timid behaviors may only reinforce their sense
of inadequacy and fear of rejection. Several antidepressants have been found to decrease avoidant
behaviors (78). Antidepressants can also be used to treat co-morbid major depression or anxiety dis-
orders, in particular social phobia, which has shown significant overlap with APD (79,80).

Once dependent individuals gain a sense of trust and hence dependence on a clinician, they can
sometimes irritate the clinician with excessive questions and requests. As noted, failure to obtain
enough nurturance can create a feeling of helplessness, and elicit more clinging behaviors, perhaps
in the form of frequent somatic complaints. One way to pre-empt such behaviors while at the same
time meeting dependency needs is to provide the patient with brief, supportive, regularly scheduled
clinic contacts. In response to excessive demands, clinicians should explain limits in their ability to
provide care, while also conveying their willingness to help and offering reasonable concessions (77).
Pharmacological treatment of DPD should focus on co-morbid symptoms of anxiety and depression,
and antidepressants are usually the agents of choice.

The longitudinal courses of APD and DPD are not known, although both are felt to be chronic dis-
orders (81). Prevalence studies of PDs in elderly inpatients have found high incidences of DPD and
APD and traits, in particular with co-morbid major depression (82–84). These findings suggest that
major depression may be a common endpoint for both disorders.

Obsessive-Compulsive Personality Disorder
Edward M. is a 52-year-old man seen in a neurology outpatient clinic for an EMG study. He showed up
30 minutes early for the appointment, and checked in with the receptionist every 10 minutes until he was
seen. He first asked to discuss the procedure, and began reading from a four-page, typewritten, color-coded
list that he had prepared ahead of time. Afterward, he asked when the results would be available, who would
call him, and how he could review them with the physician. He provided the receptionist with a card list-
ing his several phone numbers and the best times of day to reach him at each one. The receptionist became
annoyed when Edward returned several minutes later and insisted that he had several more questions for
the neurologist.

Obsessive-compulsive behaviors are quite common, and often considered a necessity for success-
ful professionals. The individual with obsessive-compulsive personality disorder (OCPD), however,
has taken them to an extreme. Preoccupation with orderliness and perfectionism, coupled with a rigid
and overly conscientious approach to activities, can be maddening for family members and other 
caregivers who must submit to such zealous control. Interpersonal relations are hampered when the
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obsessive-compulsive person is unable to compromise or act spontaneously. Such behaviors serve as
defense mechanisms to control anxious and aggressive impulses. This pattern of behavior must be 
distinguished from obsessive-compulsive disorder (OCD), in which an individual has specific irre-
sistible, intrusive thoughts (obsessions) or behaviors (compulsions) that are performed to ward off
intense anxiety.

Symptoms of OCPD may be exacerbated by changes in daily routine and environment that disrupt
an individual’s sense of control and self-continuity. As a result, these individuals may redouble their
efforts at control, leading to marked inflexibility, hesitation, doubting, and indecisiveness (77). In late
life, obsessive-compulsive individuals are especially vulnerable to a loss of self-worth and integrity
provided by occupational activities (85). The loss of control over their environment and personal space
in hospitals and nursing homes is an even more noxious stress. As a result, individuals with OCPD
are thought to become more rigid and demanding in late life (29), and more vulnerable to depression,
secondary physical illness, and psychosomatic disorders (81). The presence of cognitive impairment
can unleash many impulsive and disruptive behaviors if the patient is unable to remain in control of
a daily routine.

Treatment strategies for obsessive-compulsive individuals must recognize this need for control. In
clinical settings, it may manifest itself in repeated requests for detailed descriptions of disease states,
medication actions, and side effects. Obsessive-compulsive individuals might insist on precise rou-
tines for scheduling, ingesting, and managing medication regimens. It is often difficult for clinicians
to perfectly accommodate these demands. Instead, clinicians should attempt to focus the energies of
obsessive-compulsive individuals on tasks in which they can invest time and have a sense of control.
All medications, doses, and scheduling suggestions should be explained with sufficient detail, and with
plenty of advance preparation (77). Instructions should be written out in simple language, without
ambiguity, especially when prescribing as-needed medications. Ample time for questions and provi-
sions for follow-up phone calls should be provided. All of these efforts can prove fruitless when indi-
viduals with OCPD are overwhelmed by major medical or psychiatric illness, especially when mental
status changes are involved. In those cases, antidepressant medications can treat depressive symptoms,
and antipsychotic and antianxiety medications can ameliorate symptoms of belligerence and agita-
tion. Pharmacological agents used to treat OCD, in particular the SSRI antidepressants, have not yet
been established as efficacious in treating OCPD.

Passive-Aggressive and Depressive Personality Disorders
Claude P. is a 36-year-old man with a seizure disorder. The neurologist who follows Claude notes that his
divalproex sodium levels are frequently subtherapeutic, and he reminds him every appointment not to skip
doses. Claude agrees to the neurologist’s requests, but complains that the pharmacy provides him with con-
fusing instructions. Clause misses his next appointment, and shows up 1 month later without having gotten
his blood drawn. He complains to the neurologist that the lab forgot to remind him, and that when he tried
to go there in the morning he couldn’t find it because the directions given to him were faulty.

Passive-aggressive PD was included as a formal diagnostic entity in DSM-III-TR (86), but has been
classified (with the added title of “negativistic personality disorder”) in the appendices of DSM-IV
(87) and DSM-IV-TR (1) as a provisional disorder requiring further study. It is characterized by a pat-
tern of resistance to demands placed on the individual, and manifested by complaining, half-hearted
efforts, noncompliance, criticism and resentment of authority, and procrastination. When provided with
treatment plans, these individuals will slow or derail progress, and frustrate and anger staff with their
complaints and noncompliance. Psychotherapy can provide an opportunity for these individuals to ver-
balize their true feelings, rather than by indirectly acting them out. Similarly, passive-aggressive
behaviors can sometimes be diminished by the patience of a staff member who is willing to listen to
the individual and acknowledge their feelings of dissatisfaction or frustration. Pharmacological treat-
ment frequently focuses on co-morbid anxiety and depression, or on chronic somatic complaints.
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Wendy J. is a 48-year-old divorced woman with a diagnosis of fibromyalgia. She has been seeing the same
neurologist for nearly 10 years. She has never suffered from actual major depression, and continues to work
full time as an accountant. She spends much of the visit with the neurologist putting down her ex-husband
and complaining about her kids. She describes herself as too heavy and unattractive to date again, and feels
that she has a black cloud over her head. She describes her tissue pain as reflecting the poor state of her life
and the world. No relationship has lasted more than several months since her dates tire of her gloomy
demeanor and pessimistic comments.

Depressive PD is characterized by a gloomy, pessimistic, and critical outlook on life and others,
guilt-proneness, and a sense of personal inadequacy or lack of self-esteem. Depressive PD is also clas-
sified in the appendix of DSM-IV-TR as a disorder requiring further study. Although there has not
been much research on this current conceptualization, there have been many similar concepts through-
out the psychiatric literature (88). The main diagnostic concern has been whether this PD can be dis-
tinguished from major depression and dysthymic disorder, but data have supported its distinct
phenomenology (89). The disorder may, however, be more common than realized: one study of elderly
psychiatric outpatients in a VA hospital found that 23% of those with PDs had depressive PD, repre-
senting roughly 2% of the clinic population (90).

Target symptoms for depressive PD might include the characteristic gloomy or dysphoric mood
and the tendency to worry or brood. Antidepressants would be the obvious pharmacological treatment
for these traits. Engaging depressive individuals in pharmacologic treatment might be challenged by
their pessimistic and critical attitudes towards the efficacy of medications. It is likely that patients will
cooperate with pharmacotherapy, but that medications will bring only modest benefit at best. As a
result, prescribing clinicians often end up switching to alternate agents or using augmentation strate-
gies. It is more likely that the most beneficial use of antidepressants will be in treating more acute
depressive symptoms that have developed on top of chronic depressive traits. Ultimately, psychotherapy
may play a key role for these individuals, especially for target symptoms such as pessimistic and crit-
ical attitudes, and low self-esteem.
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Psychiatric Complications in Dementia

Daniel Weintraub and Anton P. Porsteinsson

INTRODUCTION

Psychiatric complications are very common in all dementias, which are best conceptualized as
neuropsychiatric diseases. The most common complications involve disturbances in emotions (depres-
sion, anxiety, apathy, affective lability, irritability, and euphoria), psychosis (delusions and halluci-
nations), and behavior (restlessness and aggression). These complications are quite heterogeneous and
can be difficult to categorize because of fluctuations in symptoms over time and the frequent occur-
rence of subsyndromal symptoms. Psychiatric co-morbidity is very common in dementia, and most
of these symptoms or syndromes are associated with excess functional disability. In addition, psy-
chiatric disturbances in the context of dementia are associated with poorer outcomes, decreased qual-
ity of life, increased institutionalization, and caregiver distress. Our understanding of the etiology and
pathophysiology of behavioral and psychological signs and symptoms in dementia is limited. Screening
instruments are available to assist in clinical evaluation and there are a variety of treatment options,
both psychopharmacological and psychosocial. This chapter covers the neurobehavioral complications
of common dementias not covered elsewhere in this book, specifically Alzheimer’s disease (AD), vas-
cular dementia (VaD), and frontotemporal dementia (FTD).

EPIDEMIOLOGY

Emotional Disturbances
Depression is the best studied of the emotional changes occurring in AD, but the relationship

between depression and AD is complex, and research findings on the epidemiology of depression
in AD have been inconclusive. There is evidence that both early- and late-onset depression frequently
precede the clinical presentation of dementia (1), suggesting that depression either is a risk factor
for or a prodromal phase of dementia in some cases. Vascular depression is a term that has been
coined to describe nondemented depressed patients with subcortical ischemic disease, and these
patients may also be predisposed to subsequently develop dementia (2). Depression is common in
the earliest stages of AD, but it is not clear if it becomes more common as the disease progresses,
and because of symptom fluctuation, there is little agreement about the natural course of depres-
sion in this population (3,4). There is preliminary data that depression may slightly increase mor-
bidity and mortality (5). Gender and psychosocial factors may play less of a role in depression of AD
than in primary depression (6).

Studies in clinical settings have found the prevalence of depression (major and minor) in AD to be
30–50%. These findings have been confirmed by population studies reporting 1-month prevalence and

From: Current Clinical Neurology: Psychiatry for Neurologists
Edited by: D.V. Jeste and J.H. Friedman © Humana Press Inc., Totowa, NJ



18-month incidence rates of approx 20% for depressive symptoms. Studies from long-term care esti-
mate the annual incidence of depression to be at least 6% in that setting.

The source of information affects depression estimates in AD, as informed others (e.g., spouses,
family members, and other caregivers) are more likely to report depressive symptoms for the patient
than patients themselves, either as a result of better appreciation of depressive symptoms or to over-
estimation of depression by attributing signs and symptoms of dementia (e.g., apathy) to a mood dis-
turbance. Depressed AD patients have been reported in some studies to have greater impairment in
activities of daily living (ADLs), more rapid cognitive decline, worse quality of life, earlier institu-
tionalization, increased mortality, and greater caregiver depression than nondepressed AD patients (4).

Examining other types of dementia, studies in general have found more emotional changes, includ-
ing depression, anxiety, and apathy, in patients with VaD compared with AD (7,8), whereas psychotic
symptoms may be more common in AD than VaD (9). An important point to make is that there appears
to be considerable overlap between AD and VaD, and many patients diagnosed with either AD or VaD
likely have “mixed” dementia. One study reported a 1-month prevalence of 19% for major depression
in VaD, with 36% of patients having experienced an episode of major depression since the onset of
dementia. In this study, older age was associated with both the presence and persistence of depres-
sion, and no patients with a Mini-Mental State Examination score of more than 20 had major depres-
sion, the latter a finding that may help distinguish depression in VaD from depression in AD (7).
Concerning FTD, although behavioral disturbances and personality alterations are the most common
psychiatric manifestations, depression is also reported (10). One study found that FTD patients, com-
pared with AD patients, had greater total Neuropsychiatric Inventory (NPI) scores and higher scores
on most emotional subscales, depression excluded (11).

Anxiety is also common in AD, occurring in approx 20–50% of patients, and is frequently comor-
bid with depression. It also becomes more common as the disease progresses and is associated with
excess disability for ADLs (3). Anxiety is also reported to be common at all stages in VaD, but par-
ticularly in advanced dementia. One clinical study found generalized anxiety in 53% and panic attacks
in 4% of VaD patients (7). Compulsive-like behaviors are common presenting symptoms in FTD, but
they are not linked to intrusive thoughts or to overt anxiety as in obsessive-compulsive disorder (10).
Generalized anxiety in FTD may be as common as in AD (11).

Apathy is another common, complex emotional and behavioral syndrome in AD, with prevalence
rates between 40 and 80% and an 18-month incidence rate of 20%. Although loss of interest is also
commonly a symptom of depression and the two disorders can occur simultaneously, apathy frequently
presents in the absence of depression. Similar to the other emotional changes described here, apathy
also becomes more common as the disease progresses and leads to excess functional impairment (3).
Apathy is considered a core feature of FTD (10) and reported to be even more common in this disor-
der than in AD (11). Three common behavioral presentations for FTD have been proposed, one of
which is an apathetic subtype characterized by inertia, aspontaneity, loss of volition, unconcern,
mental rigidity, and perseveration. One study found that 70% of a sample of FTD patients had early
withdrawal from usual activities and decreased initiative, although frank emotional withdrawal was
less common in the initial stages of the illness (10). Anecdotally, family members often believe that
the inactivity and aspontaneity in FTD represent a form of depression.

Irritability is another common (prevalence rates of 30–50%) emotional change in AD that is best
understood as a secondary symptom of other neuropsychiatric changes. For instance, irritability may
be an atypical symptom of depression, as has been reported in non-AD elderly patients. In addition,
it commonly occurs in conjunction with behavioral changes and psychosis. In a comparison study of
FTD and AD, irritability was equally common in the two disorders (11).

There are other, less common emotional changes that can occur in dementias. Although mania is
relatively rare in AD (<5% of patients), transient euphoria occurs in up to 10% of patients. Euphoria
and frank mania is reported to be even more common in FTD than AD, affecting up to one-third of
patients (10,11). “Affective lability” (akin to the syndrome of “pseudobulbar affect”) represents short-
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lived changes in affect, typically crying but sometimes laughing episodes, that either are unprovoked
or minimally provoked and are disconnected from the underlying mood state. Finally, “catastrophic
reactions,” which are severe short-lasting emotional outbursts, occur in approx 15% of AD patients.

There is significant overlap in psychiatric symptoms in neuropsychiatric diseases, both within the
emotional realm and between emotional, behavioral, and psychotic domains. For instance, applying
Latent Class Analysis to the NPI, AD patients were classified into three groups: (a) those with no or
little psychiatric symptoms; (b) those with primarily affective symptoms (depression, irritability, anx-
iety, and apathy); and (c) those with primarily psychotic symptoms (hallucinations and delusions).
However, delusions and aberrant motor behavior also were common in the affective group (12). In
a separate study applying factor analysis to the NPI, a three-factor solution was generated. One was a
mood factor with anxiety and depression; another a psychosis factor including agitation, hallucina-
tions, delusions, and irritability; and the third was a frontal factor characterized by disinhibition and
euphoria (13).

Psychosis and Behavioral Disturbances

Psychotic symptoms and behavioral dyscontrol are common in dementia and can occur through-
out its clinical course (14), although they tend to be less common in the early stages. Delusions (fre-
quently persecutory in nature), wandering, and agitation are common symptoms in moderate stages.
In the advanced stages of dementia, socially inappropriate or disinhibited behavior, repetitive pur-
poseless actions, and aggression can be present. Longitudinal studies have suggested that although
depressive features tend to fluctuate over time, psychotic features are more persistent, and agitation
persists in 60–80% of patients.

Psychosis has been described in all types of dementia but is best studied in AD. The prevalence
of specific psychotic symptoms varies greatly depending on the type of dementia, which may reflect
different neuropathologic origins. Up to one-half of patients with AD may develop a psychotic syn-
drome and/or agitation at some point during their illness, and isolated psychotic symptoms may be
even more common. Studies of VaD report prevalence of psychotic symptoms on par with AD, but
such symptoms are uncommon in FTD. Common psychotic symptoms associated with dementia
include hallucinations, delusions, and misperceptions. The prevalence of hallucinations and delusions
varies with the stage of dementia, becoming most prominent in the moderate to severe stages of ill-
ness. Essential questions remain about the nature of these symptoms in patients with more severe
cognitive impairment, which limits accurate self-reporting of symptoms and interpretation of events
in the environment.

Agitation also is common in dementia, occurring with similar frequency in AD and VaD. Incidence
rates in patients with mild-moderate AD are 20–40% after 1 year and up to 50−60% after 2 years.
Agitation becomes more common as dementia progresses (15,16). Agitation, overactivity, and disin-
hibition are even more common in FTD than AD. A particularly troubling form of agitation is inap-
propriate sexual behavior, which has been reported to occur in 15% of patients with dementia.

SIGNS AND SYMPTOMS

Emotional Disturbances

It has been reported that depression in both AD and VaD is typically milder (i.e., minor as opposed
to major depression, less suicide ideation, fewer melancholic features, more waxing and waning) than
that seen in primary depression, meaning a decreased number, severity, or persistence of symptoms.
In addition, depressive and dementia symptoms can be confounded. For instance, anhedonia (defined
as a loss of interest or pleasure and a core symptom of depression in the fourth edition of the Diagnostic
and Statistical Manual [DSM–IV]) may overlap with apathy. Also, neurovegetative disturbances (e.g.,
insomnia, decreased appetite), psychomotor changes, and problems with attention and concentration
are common in depression, in AD itself, and in commonly co-occurring medical conditions. There is



some evidence that irritability is a common symptom of depression in AD. For the reasons listed pre-
viously, it is important to establish the accuracy of a depression diagnosis by also inquiring if the patient
is experiencing a sad mood and has typical cognitive symptoms of depression (e.g., thoughts of worth-
lessness, guilt, and life not being worth living) (6).

Anxiety symptoms in AD typically are generalized in nature, although discrete anxiety attacks are
possible. The generalized worrying is sometimes so extensive as to be perserverative in nature and dif-
ficult to ameliorate. Anxiety is often accompanied by motor restlessness, and patients with worsening
neuropsychiatric symptoms in the late afternoon and evening (i.e., sundowning) often demonstrate
increased anxiety at these times.

Apathy is commonly defined as a loss of interest, or more specifically as a decrease in goal-
directed emotions, behavior, and speech. The emotional changes in FTD are characterized by both the
loss of capacity to demonstrate both primary (e.g., happiness, sadness, and fear) and social emotions
(e.g., embarrassment, sympathy, and empathy) (17). Apathy is more typically observed by informed
others as opposed to reported by patients, as lack of self-awareness can be a core component of this
syndrome. Patients, if unprompted, will remain in a passive and introverted state for extended peri-
ods of time. It remains controversial if apathetic patients are able to achieve and maintain their pre-
morbid emotional state if sufficiently engaged. Although it seems contradictory, both AD and FTD
patients with apathy can present with a mixture of inertia and overactivity, demonstrating variability
in symptomatology. Irritability usually manifests itself as short-temperedness and criticalness that is
out of character or in excess of what would have been expected for the given individual. It may be
completely unprovoked or an excessive reaction to a minor provocation.

Euphoria in AD and FTD commonly presents as inappropriate and disinhibited social behavior,
including overfamiliarity, sexually inappropriate behavior or comments, and jocularity. Excessive
spending with a lack of awareness of its implications has also been reported. The mood may be irri-
table as opposed to the classically described mood elevation, and motor restlessness is common.
Pressured speech may occur in frank mania, which is more common in FTD than AD. There usually
is a striking loss of insight and lack of concern over the problematic behavior.

Affective lability usually presents as short, tearful outbursts that are unprovoked or unexpected given
the circumstances. A common example is crying over a particular scene in a movie, when this would
not have previously occurred. Patients and family members are frequently puzzled by this behavior,
which is short-lived, uncontrollable, and usually not associated with persistent changes in mood. It
has been reported that affective lability may cluster with irritability and aggression rather than with
depressive symptoms (5).

Catastrophic reactions may be precipitated by a sudden awareness of cognitive impairment and may
clearly signify the presence of dementia. For instance, a common scenario is someone with ques-
tionable memory deficits who becomes disoriented and emotionally distraught.

Psychosis and Behavioral Disturbances

Delusions in dementia are typically simple, nonbizarre, and focus on fear of theft, infidelity, or
abandonment. Misperceptions are also prevalent in dementia. Examples include visual agnosia and
believing that characters on television are real. Hallucinations are usually visual or auditory in nature.

It is uncommon for patients with dementia to have a sustained and well-developed delusional
syndrome, which is common in schizophrenia. More often, delusions and hallucinations are interme-
diate in persistence. In many cases, the only obvious manifestation of psychosis is a behavioral
change, such as agitation. Delusions and hallucinations are often associated with aggression and
prominent caregiver burden.

Agitation is a descriptive term applied to a heterogeneous group of inappropriate verbal, vocal, or
motor behaviors that may or may not be explained by apparent needs or confusion. It is perhaps the
most troublesome form of behavioral dyscontrol in dementia. Agitated behaviors may be classified
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into four dimensional factors: physical nonaggressive, verbal nonaggressive, physical aggressive, and
verbal aggressive. Features of agitation include: aggressive behaviors, such as hitting, kicking, curs-
ing, biting, and spitting; motor agitation, such as pacing, aimless wandering, and repetitious man-
nerisms; and verbally agitated behaviors, such as screaming, incessant complaining, and repeating
word, sentences, or sounds. Inappropriate sexual behavior usually manifests itself either as increased
libido, a change in sexual orientation, or disinhibition.

NEUROBIOLOGY AND OTHER ETIOPATHOLOGICAL FACTORS

Although our understanding of the underlying neurobiology of AD is advancing rapidly, the etiol-
ogy and pathophysiology of behavioral and psychological signs and symptoms is far less well under-
stood. The literature is inconsistent, partly a result of the lack of consensus over phenomenology and
the fleeting nature of behavioral symptomatology. The neurobiological changes of behavior likely are
dynamic, involving biochemical, structural, genetic, and environmental factors that are in flux. It is
also probable that certain behaviors reflect either unmet needs or emotions, or misapprehension of
the behavior of others or of the environment on the basis of cognitive impairment. Specific dementia
diagnosis may also be an important factor, as evidence mounts that patients with AD, VaD, FTD, Lewy
body dementia, and Parkinson’s disease dementia have varying clinical presentations.

Emotional Disturbances

Imaging studies have found a relationship between depression in AD and white matter hyperin-
tensities on magnetic resonance imaging , particularly in the frontal lobes. Using functional imaging,
depression patients are reported to have decreased cerebral blood flow and metabolism, including in
the frontal, temporal, and parietal areas. Depression in AD has also been associated with selective loss
of noradrenergic cells in the locus ceruleus and with a reduction in dorsal raphe serotonergic nuclei
and cortical serotonin reuptake sites. No clear association between apolipoprotein E or serotonin trans-
porter gene status and depression in AD has been found (4). Concerning VaD, an interesting study
finding requiring replication was that depressed patients were less likely to have experienced a major
cerebrovascular accident than nondepressed subjects with VaD (7).

Apathy in both AD and FTD has been associated with decreased cerebral blood flow and metabo-
lism in the frontal lobes, particularly in the medial frontal/anterior cingulate regions and extending
into the dorsolateral frontal cortex. Euphoria has also been associated with reductions in frontal cere-
bral perfusion (3).

Findings from neuropsychological tests represent a surrogate biological marker in neuropsychi-
atric diseases. Apathy in AD and FTD has been associated with diminished executive function, includ-
ing tests involving set shifting and verbal fluency. Similar findings have been reported for patients
with euphoria (3).

Affective lability, particularly symptoms meeting criteria for pseudobulbar affect, is thought to
reflect a disruption in the cortical-brainstem pathways. As a result, the bulbar neurons are released
from cortical modulation, resulting in tearful and laughing episodes previously described.

Psychosis and Behavioral Disturbances

Certain factors have been found to be associated with visual hallucinations in AD, such as older
age, decreased visual acuity, greater occipital lobe atrophy, and presence of visual agnosia. Delusions
have been associated with metabolic and perfusion abnormalities in the frontal and temporal cortex,
areas that have a marked cholinergic deficit in AD. There also is evidence for a role in changes in amin-
ergic neurotransmitter systems and temporolimbic structures in the development of hallucinations,
delusions, and delusional misidentification.

Agitation has been associated with cholinergic and serotonergic dysfunction, norepinephrine hyper-
activity, temporal and frontal lobe hypometabolism, and frontal lobe tangles and tau pathology.
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Common genetic polymorphisms in serotonin and dopamine receptor genes, previously showing
associations with other neuropsychiatric conditions characterized by florid psychopathology, may play
a role in psychosis and behavioral dyscontrol in AD.

DIAGNOSIS

Emotional Disturbances

Diagnosing depression in AD can be difficult because of symptom overlap with the underlying
disease state or with other neuropsychiatric disorders. For instance, neurovegetative symptoms, con-
centration and attention impairment, and psychomotor changes are all DSM-IV depression symptoms,
yet they also commonly occur in AD without depression. Also, the syndrome of apathy may be con-
founded with depression, as it is natural to assume that lack of activity and emotional expression is a
manifestation of depression. In such cases, it is important to inquire if the patient is aware of a sad
mood or is unable to experience pleasure; without one of these additional symptoms, depression is
unlikely. Other symptoms that are thought to be more specific to depression include guilt or negative
thinking and suicide ideation. Although psychotic and depressive symptoms can overlap, episodes of
psychotic depression, with delusions of guilt or nihilism, are rare in AD.

For the reasons outlined here and to facilitate clinical and pharmacological research in this area, a
National Institute of Mental Health-sponsored work group recently drafted provisional consensus diag-
nostic criteria for depression of AD (6). The criteria, which emphasize depressed mood or inability
to experience pleasure instead of loss of interest, eliminate decreased concentration or attention, and
introduce irritability and social isolation or withdrawal as depressive symptoms, require fewer symp-
toms (a minimum of three) and less persistence than needed to achieve a DSM-IV diagnosis of major
depression, thus capturing the larger number of AD patients who experience less severe forms of
depression.

To assess severity of depression in dementia using a rating scale, it is recommended that self-report
scales such as the Geriatric Depression Scale or the Beck Depression Inventory be used only in patients
with no more than mild to moderate impairment (18). A commonly used rater-administered tool is the
Cornell Scale for Depression in Dementia (CSDD), which is the only instrument validated specifically
for the assessment of depression in dementia. One advantage to this instrument is that the assessor inter-
views both the patient and an informed other before making a rating, allowing for useful collateral infor-
mation to be incorporated, and there is some evidence that the CSDD may be more sensitive than other
instruments to changes in depression severity over time (4). As mood symptoms in dementia can fluc-
tuate and occur at any stage of the illness, it was recently recommended that screening for depression
in patients with dementia should occur every 6 months in nursing home settings (18).

Apathy sometimes is a presenting symptom of AD. Informed others will report a significant change
in the patient’s activity level, communication, or emotional state, and typically assume it is depres-
sion. These patients usually do not respond to antidepressants and are labeled as having treatment-
resistant depression. Only by obtaining a careful history, assessing mood and cognitive symptoms,
and administering neuropsychological testing focused on memory is it possible to establish that such
patients are in the early stages of AD. Apathy is a core symptom of FTD and can be useful in distin-
guishing it from AD and VaD, particularly when depression is absent (11).

Because there is a common overlap between depression and anxiety, it is important to ask if anx-
iety symptoms are present even when depressed mood or other symptoms of depression are not. Inquiry
should focus on specific, excessive concerns that a patient has, and whether they reach the threshold
for anxiety or panic attacks, which are discrete, time-limited states of extreme worry accompanied by
significant somatic distress.

Episodes of affective lability are distinguishable from depression, as the former are time-limited,
relatively infrequent, and not accompanied by an underlying depressed mood. Likewise, the signs and
symptoms of euphoria are not sustained the way they are in a true manic episode.
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Psychosis and Behavioral Disturbances
In order to improve diagnosis and treatment of psychosis and behavioral disturbances related to

dementia, a recent consensus conference (14) proposed criteria for Psychosis of AD in the format of
DSM-IV. The criteria, which have been provisionally accepted by the Food and Drug Administration,
include a primary diagnosis of AD, the presence of either hallucinations or delusions that begin after
the onset of dementia, are present for at least one month, and are associated with disruption in the
patient’s and/or others’ functioning. In addition, exclusion criteria are other causes for psychosis (e.g.,
schizophrenia, delirium, or other general medical condition). A similar consensus could not be reached
for the definition of agitation in AD. Thus, in the absence of both consensus in the field and a better
understanding of the pathoetiology of these symptoms, one must utilize a systematic approach to
the evaluation and management of a dementia patient with psychosis and/or behavioral dyscontrol.
The key general elements in this approach are: (a) clarification of target symptoms; (b) ruling out under-
lying medical conditions, drug effects and interactions, and occult major psychiatric diagnoses; and
(c) creatively using social, environmental, and behavioral strategies. Only in emergent situations or
when these nonpharmacological interventions have failed should medications be utilized.

Most behavioral rating scales designed for dementia have a broad focus that allows for ratings of
various domains of behavior. The Brief Psychiatric Rating Scale, NPI, and Behavioral Pathology in
Alzheimer’s Disease Rating Scale are three commonly used tools. Of the rating scales that have
specifically focus on agitation, the Cohen-Mansfield Agitation Inventory is the best known.

TREATMENT

Emotional Disturbances
Most medical treatment for depression is delivered by non-psychiatrist physicians. This is appro-

priate, given the relatively safe and uncomplicated first-line antidepressants that are now available. In
general, it recommended that patients with suicide ideation, psychotic symptoms or other psychiatric
co-morbidity, and nonresponders to at least 6 weeks of an adequate dosage of an antidepressant should
be referred to a mental health professional for evaluation and treatment (18).

First-line antidepressant treatment for depression in AD is a selective serotonin reuptake inhibitor
(SSRI) or another newer antidepressant (e.g., mirtazapine or venlafaxine), which is similar to rec-
ommendations for the elderly in general (19). Overall, results from antidepressant treatment studies
in AD have been equivocal, partly as a result of heterogeneity in study designs, small sample sizes,
and the inclusion of patients with milder forms of depression in many studies (4,5). A recent, double-
blind, placebo-controlled study for major depression in AD found an SSRI to be superior to placebo
despite a small sample size (20). Depression reduction has not consistently been associated with
improvement in function, cognition, or other psychiatric symptoms in treatment studies, partly owing
to small sample sizes and insensitive measures (5).

Although all newer antidepressants are thought to have equal efficacy, there are slight differences
between them in side effect profiles and drug–drug interactions. For instance, mirtazapine tends to pro-
mote sleep and weight gain, which might be desirable in some patients; citalopram and escitalopram
appear to have very limited drug–drug interactions and a relatively benign side-effect profile, which may
be useful in patients with co-morbid medical conditions who are taking numerous other medications.

As there have been very few treatment studies of depression in VaD (other than post-stroke depres-
sion) and FTD, treatment recommendations are similar to those for depression of AD. It has been
reported that depressed patients with subcortical vascular lesions and frontal lobe syndromes have a
poorer response to antidepressant treatment than nondemented elderly depressed patients. One small
open-label study of antidepressants in FTD did report a decrease in depressive and other psychiatric
symptoms with SSRI treatment (21).

In general, it is best not to use tricyclic antidepressants in patients with dementia, as the anti-
cholinergic side effects can worsen cognition. Trazodone is not commonly used as an antidepressant
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any longer, but is commonly used for sleep disturbances in dementia. Concerning nonantidepressant
medications, several trials of cholinesterase inhibitors have found that in addition to their cognitive-
enhancing effects they may also lead to improvement in depressive symptoms, anxiety, and apathy in
both AD and VaD (3).

Nonpharmacological treatments for depression of AD have not been well studied. However, if
the level of cognitive impairment is mild, it is appropriate to consider psychotherapy that utilizes
cognitive-behavioral, supportive, and problem-solving techniques, particularly for patients who have
a significant cognitive or psychological component to their depression (e.g., trouble coping with a
recent diagnosis of AD). For milder forms of depression, psychotherapy can be considered instead of
antidepressant treatment; for major depression it is appropriate to consider psychotherapy in combi-
nation with an antidepressant (18). It is often helpful to involve informed others when using psycho-
therapy for patients with dementia, and a nonpharmacological intervention study demonstrated the
efficacy of two caregiver interventions in reducing both caregiver and patient depression. Other recom-
mended nonpharmacological interventions include increasing social activities and providing mean-
ingful activities, such as day programs, volunteering, religious activities, or activities that aim to
incorporate the patient’s particular skills or interests (18).

Newer antidepressants are typically used as the first-line treatment for anxiety disorders in AD,
and there is some evidence that atypical antipsychotics have antianxiety effects. Sometimes it is
necessary to use benzodiazepines (BZPs) on a scheduled or as needed basis, but they should be used
cautiously because of their potential to worsen cognition, impair gait, and cause sedation. When used,
lorazepam is a common choice, as it does not require oxidative metabolism by the liver or have active
metabolites. Although there is some evidence that buspirone, a non-BZP anxiolytic, is help-
ful for agitation in dementia, there is little evidence to support its use in this population as an anti-
anxiety agent.

There are no approved treatments for apathy, but stimulants (e.g., methylphenidate and dextro-
amphetamine) and related compounds (e.g., modafanil) are commonly used in clinical practice. In
addition, there is an interest in using dopamine agonists (e.g., ropinirole and pramipexole) and
norepinephrine reuptake inhibitors (e.g., atomoxetine), as there is speculation that they improve
frontal lobe performance. There are small trials demonstrating the efficacy of antidepressants for
affective lability, and mood stabilizers (e.g., valproic acid) are also used clinically for this condition.
Finally, newer antipsychotics (e.g., risperidone and olanzapine) have been shown to decrease irri-
tability in trials that were designed to assess the efficacy of these agents for psychosis and behav-
ioral disturbances.

Psychosis and Behavioral Disturbances

Psychosocial interventions need to focus on the environment, the patient, and caregivers.
Eliminating environmental stimulation sometimes reduces behavioral dyscontrol. Important environ-
mental triggers include the following: unfamiliar people, places, and sounds; sensory overload;
changes in routine; and isolation. Patient-related interventions often focus on unmet needs. Many indi-
viduals with late-moderate or advanced dementia have communication problems, which translate into
difficulties conveying basic needs such as hunger, thirst, or a need for toileting. A need for autonomy
or independence may be expressed as agitation. Caregiver interventions emphasize education about
the disease and its effects; realistic expectations of the patient; enhancing communications; and sup-
port around caregiver stress.

Because there is little empirical evidence to guide decision making in selecting a medication, we
begin by formulating a working hypothesis that places the patient’s psychopathology in a context. For
example, if “agitation” is associated with delusions of theft or harm, we might select an antipsychotic.
If it is associated with tearfulness, social withdrawal, or preoccupation with themes of loss or death,
we might consider an antidepressant first. If it is associated with impulsivity, aggression, lability of
mood, or excessive motor activity, we might consider an antipsychotic or a mood stabilizer first.
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Although clinical studies have not validated this approach to treatment, two major practice guide-
lines for the treatment of agitation rest on the assumption that matching target symptoms to drug class
is appropriate. One was based strictly on published data (22), whereas the other was based on expert
clinical consensus (23). After selecting a class of medication, a specific agent is chosen based both
on evidence of efficacy and a favorable safety and tolerability profile. In general, optimal dosing is
one or two times daily. A reduction in the frequency or severity of symptoms, rather than a full reso-
lution, is a reasonable goal. A general principle is “start low, go slow,” meaning that medication is
generally started at a low dosage and gradually increased until there is evidence of either clear bene-
fit or toxicity.

When a treatment trial is positive it is reasonable to continue treatment for a period of weeks or
months, at some point considering medication reduction or discontinuation, with close monitoring for
re-emergence of signs and symptoms. Where a medication appears ineffective, it is reasonable to per-
form an empiric trial in reverse, tapering the medication and monitoring for problems during with-
drawal. This strategy may reveal behavioral problems that actually were better with treatment.

Concerning antipsychotics, two meta-analytical studies examined the use of conventional agents
for behavioral disturbances and found modest treatment effects, no differences between specific med-
ications, and troublesome side effects. Common side effects include extrapyramidal symptoms (EPS),
tardive dyskinesia, sedation, peripheral and central anticholinergic effects, postural hypotension, car-
diac conduction defects, and falls. As rates of tardive dyskinesia are at least fivefold greater in elderly
than younger populations (24), the use of conventional antipsychotics in this patient population
requires careful monitoring for movement disorders.

Examining atypical antipsychotics, positive results were reported in two of three large multicenter
trials of risperidone that were completed in nursing home patients with moderate-severe dementia and
psychosis and/or agitation. The first positive study compared risperidone (0.5, 1, and 2 mg per day)
with placebo in 625 institutionalized subjects (25). EPS and somnolence emerged in roughly 25% of
subjects at the 2 mg per day dose, with good tolerability and safety otherwise. The highest response
rates were seen at the 1 and 2 mg per day dosages, and benefits were noted on measures of both psy-
chosis and aggression.

More recently, a 12-week study compared placebo to a flexible dose of risperidone, up to a maxi-
mum of 2 mg per day (mean dosage 0.95 mg per day) (26). At endpoint, risperidone was superior to
placebo on aggression and global measures. Cerebrovascular adverse events (CVAEs) were reported
in 3 patients (1.8%) treated with placebo and 15 patients (9%) treated with risperidone, 5 of whom
suffered a stroke and 1 a transient ischemic attack. Of these 6 patients, 5 had either VaD or mixed
dementia, and all 6 had significant predisposing factors for CVAEs. Subsequently, a pooled analysis
of four placebo-controlled trials in patients with dementia (N = 1230) found that the incidence of
CVAEs was statistically significantly greater in risperidone-treated than placebo-treated patients (3.8
vs 1.5%). Once again, the majority of patients reporting CVAEs had significant predisposing factors.

Two studies have examined the use of olanzapine in patients with dementia. One was underdosed
and was not associated with either toxicity or efficacy. The other was a randomized, placebo-controlled,
multicenter study for agitation and/or psychosis in 206 nursing home residents treated and used olan-
zapine at dosages of 5, 10, and 15 mg per day (27). Measures of agitation and psychosis improved sig-
nificantly at 5mg per day compared with placebo, an effect less evident at 10 mg per day and not evident
at 15 mg per day. Common dose-related side effects were sedation (25–36%) and gait disturbance (20%).
These results suggest an efficacious and well-tolerated target dose of 5 mg per day.

In a pooled analysis of five placebo-controlled trials in patients with dementia (N = 1852), the inci-
dence of CVAEs was statistically significantly greater in olanzapine-treated than placebo-treated
patients (1.3 vs 0.4%, respectively). In two active comparator trials, the risk for olanzapine was com-
parable to risperidone and conventional antipsychotics. The incidence of death was statistically sig-
nificantly higher among olanzapine-treated than placebo-treated patients (3.5 vs 1.5%, respectively).
All olanzapine-treated patients who suffered CVAEs had risk factors for cerebral ischemic events.
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Quetiapine has not been as extensively studied in this population, with just one placebo-controlled
comparison trial vs haloperidol for psychosis in dementia, the results of which have been presented
in abstract form only. The mean doses were 120 mg per day (quetiapine) and 2 mg per day (haloperi-
dol). Neither antipsychotic was superior to placebo, but both improved agitation. Quetiapine treat-
ment was associated with better daily functioning than treatment with either placebo or haloperidol,
and it demonstrated better tolerability than haloperidol with respect to EPS and anticholinergic side
effects.

Ziprasidone has no published data on use in this patient population. Aripiprazole, a novel dopamine
mixed agonist/antagonist, has been used in three large phase III studies in patients with AD and psy-
chosis. Results published so far suggest a benefit for agitation and mood disturbance, variable impact
on psychosis, and overall good tolerability at doses of 5–15 mg per day.

The atypical antipsychotics as a class are very likely better tolerated than conventional antipsy-
chotics, and at least as efficacious. Both conventional (particularly high-potency agents) and atypical
antipsychotics (particularly risperidone and olanzapine at higher dosages) are capable of producing
EPS, especially parkinsonism. However, Jeste et al. (28) recently reported a cumulative tardive dys-
kinesia incidence rate of 2.6% in 330 dementia patients treated openly with risperidone (mean dose
approx 1 mg per day) for a median of 273 days. This figure is considerably less than that reported in
older subjects treated with conventional agents. However, we believe the risk of worsened gait, with
increased dependence and increased risk of falls, mandates that special attention be paid to gait
changes after initiation of any antipsychotic medication.

Most studies with BZPs have reported a reduction in agitation with short-term therapy, although
few have been placebo-controlled. High rates of side effects are reported, including ataxia, falls, con-
fusion, anterograde amnesia, sedation, and light-headedness. Thus, BZPs are reserved for agitation
associated with procedures or on an as-needed basis for acute agitation. Drugs with simple hepatic
metabolism and relatively short half-lives, such as lorazepam 0.5 mg one to three times daily, are
selected most often.

There are mixed results from clinical trials using SSRIs for agitation in patients with dementia,
although in a recent placebo-controlled comparison (citalopram vs perphenazine) study in hospi-
talized patients with agitation and/or psychosis, only citalopram was superior to placebo for agita-
tion and aggression (29). There are a number of case series and open trials suggesting benefit for
trazodone at dosages of 50–400 mg per day. Symptoms of irritability, anxiety, restlessness, and
depressed affect have been reported to improve in some cases, along with disturbed sleep. The main
side effects included sedation and orthostatic hypotension. Current recommendations reserve
trazodone use for insomnia. A typical starting dose is 25 mg at bedtime, with maximum doses of
100–250 mg per night.

The term mood stabilizer was first applied to the lithium salts but more recently has been extended
to include several anticonvulsants that may have antimanic effects. Carbamazepine and valproate are
the best-studied agents in the anticonvulsant class. The bulk of available evidence suggests that they
have antiagitation effects more or less equivalent to other “effective” psychotropics. A placebo-
controlled, parallel group study of carbamazepine in 51 patients found a significant reduction in agi-
tation at a mean dosage of 300 mg per day (30). Tolerability in carbamazepine studies was generally
good, with evidence of sedation and ataxia, but there is potential for more serious side effects and
drug–drug interactions.

Valproic acid, also available as a better-tolerated enteric-coated derivative (divalproex sodium), has
also been widely studied. Two randomized, placebo-controlled clinical trials suggest an antiagitation
effect with generally good tolerability. Side effects occurring more often in the drug group were seda-
tion, mild gastrointestinal distress, mild ataxia, and an expected mild (but not clinically significant)
thrombocytopenia (31). The available evidence suggests a starting dosage of 125 mg twice daily,
increasing by 125–250 mg increments every 5–7 days. The maximal dose is determined by clinical
response, or in the event of clinical uncertainty a serum level of approx 60–90 μg/mL.
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There is considerable evidence suggesting that cholinesterase inhibitors have psychotropic effects
in patients with dementia. A placebo-controlled study of rivastigmine in patients with Lewy body
dementia showed that patients on drug had fewer delusions and hallucinations than controls. Almost
twice as many patients on rivastigmine were deemed responders, defined as at least 30% improve-
ment from baseline on the sum of scores for the delusions, hallucinations, apathy, and depression sub-
scales of the NPI (32). In the only prospective study of cholinesterase inhibitors in AD with behavioral
symptoms, a 6-month trial found donepezil to be superior to placebo on the apathy, depression, and
anxiety subscales of the NPI.

Antipsychotics, antidepressants (particularly SSRIs), and mood stabilizers have all been used clin-
ically for the treatment of inappropriate sexual behavior in dementia, although there have been few
controlled studies of psychotropic medication for this problem. Results of preliminary research sug-
gest benefit from the use of antiandrogen agents (e.g., medroxyprogesterone acetate, cyproterone
acetate, and conjugated estrogens) and cimetidine (an H2-receptor antagonist purported to be a non-
hormonal antiandrogen) for this problem. Although beyond the scope of this chapter, recommenda-
tions exist for specific psychosocial interventions to help manage this behavior. Regardless the setting
and the specific treatment that is utilized, it is important that patients with dementia and inappropri-
ate sexual behavior be closely monitored to ensure the safety of others in the environment.

SUMMARY

Psychiatric complications are common in most types of dementia, and can roughly be grouped into
disturbances in affect, behavior, and thinking. Psychiatric co-morbidity and a fluctuating course are
common, which can complicate diagnosis and treatment. Psychiatric disturbances warrant clinical
attention and treatment, as they are associated with poorer outcomes, decreased quality of life,
increased institutionalization, and caregiver distress.

Psychotropic medication should be used only after simpler nonpharmacological interventions have
been attempted. When possible, drug selection should be based on matching target symptoms to drug
class. Most of the available clinical trials indicate that newer antidepressants and atypical antipsychotics
are the medication classes most likely to be beneficial for the psychiatric complications commonly
seen in dementia. Although combination therapy is widely used, there is little empiric evidence in sup-
port of this strategy. Given our limited knowledge, further research is clearly needed to better char-
acterize and improve treatment for psychiatric complications in dementia.
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Psychiatric Complications of Strokes

Sergio E. Starkstein and Robert G. Robinson

INTRODUCTION

Depression is the most frequent psychiatric complication of stroke lesions, and is present in about
40–50% of patients with acute strokes. Depression usually lasts for about 3–12 months, and is asso-
ciated with more severe physical and cognitive impairments, poor quality of life, and relatively higher
mortality. Depression after stroke is readily treated with selective serotonergic reuptake inhibitors
(SSRIs) and tricylcic antidepressants (TCAs). Pharmacological treatment may not only improve
mood, but may also result in a relatively greater recovery from physical and cognitive deficits, and
reduced mortality.

Mood and behavioral changes are rarely absent among patients with cerebrovascular lesions. Mood
and anxiety disorders are the most frequent psychiatric conditions after stroke, but psychotic symp-
toms such as hallucinations, delusions, and manic symptoms may also occur. Other behavioral prob-
lems not included in main psychiatric nosological systems—such as apathy, pathological affective
display, anosognosia, and the so-called catastrophic reaction—are frequently found among stroke
patients.

Given the high frequency and great functional impact of post-stroke depression, we mostly focus
on this condition, but the prevalence and clinical characteristics of other behavioral problems in stroke
are discussed as well.

EPIDEMIOLOGY

The prevalence of depression during the acute and subacute stroke period is about 40–50%, but
this figure is strongly related to the method and criteria for diagnosing depression in stroke, as well
as the patient population being investigated. During the acute hospitalization period, the frequency of
depression is about 40%, with half of these depressions meeting the Diagnostic Statistical Manual,
Fourth Edition (DSM-IV) criteria for a major depression (Table 1) and the remaining half meeting the
criteria for a minor (dysthymic) depression (1). The number of patients with subsyndromal depres-
sion (i.e., those admitting to depressive symptoms but not meeting criteria for major or minor depres-
sion) may be high as well. The prevalence of post-stroke depression in rehabilitation centers has been
reported to range between 49 and 54% (1). The prevalence of post-stroke depression in community-
based studies (i.e., all patients in a specified area who can be identified by a primary care physician
as having had a stroke within a defined period) was reported to be 14% for major depression and 9%
for minor depression in an Australian sample (2). In a rural Chinese community, as many as 62% of
stroke survivors were reported to meet the criteria for depression (3). In 436 consecutive admissions
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to a stroke regional center in Germany, Herrmann and colleagues found marked depressive symptoms
in 22% at 3 months, and 21% at 1 year after stroke (4). In a stroke register of patients recruited over
2 years in four different Finnish districts, Kotila and associates (5) found depression in more than 40%
of the patients at both 3 months and 1 year after stroke.

Women were reported to have a higher prevalence of post-stroke major depression as compared
with men (4,6) and a significant association with depression was reported between female sex, long-
lasting disability, living alone after stroke, and age older than 70 years (7).

In conclusion, depression is present in about 40–50% of stroke patients both in the acute stage and
during the subacute rehabilitation period. Epidemiological studies reported a lower frequency of
depression after stroke, which may be related to the inclusion of patients with milder strokes as com-
pared with patients admitted to acute hospital settings.

SIGNS AND SYMPTOMS

The diagnosis of psychiatric and behavioral disorders in neurological disease should be made after
a thorough mental status examination, with a specific evaluation of signs and symptoms of psychi-
atric disorders. Major and minor (dysthymic) depression are the affective syndromes most frequently
studied in patients with stroke lesions. The DSM-IV defines post-stroke major depression as “a mood
disorder due to stroke with major depressive-like episode” (8). The DSM-IV includes the category of
“Mood Disorder Due to a General Medical Condition” (Table 2), which consists of two subtypes: one
with depressive features, whenever the predominant mood is depressed but the full criteria for a major
depression are not met; and a second with major depressive-like episodes, whenever the full criteria
for a major depression are met. Depression includes both physical symptoms (autonomic anxiety, morn-
ing depression, weight loss, delayed sleep, subjective anergia, early awakening, and loss of libido)
and psychological symptoms (worrying, brooding, loss of interest, hopelessness, suicidal fears, social
withdrawal, self-depreciation, lack of self-confidence, simple ideas of reference, guilty ideas of ref-
erence, pathological guilt, and irritability).

A lesser form of depression included in the DSM-IV, is minor depression. The “research criteria”
for minor depression require depression or anhedonia with at least one, but fewer than four, additional
symptoms of major depression or alternatively, a diagnosis of mood disorder resulting from stroke
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Table 1
Criteria for Major Depressive Episode

Depressed mood most of the day, nearly every day, as indicated either by subjective report (e.g., feels sad or
empty) or observation.

Markedly diminished interest or pleasure in all, or almost all, activities most of the day, nearly every day (as
indicated either by subjective account or observation made by others).

Significant weight loss when not dieting or weight gain (e.g., a change of more than 5% of body weight in a
month), or decrease or increase in appetite nearly every day.

Insomnia or hypersomnia nearly every day.
Psychomotor agitation or retardation nearly every day (observable by others, not merely subjective feelings of

restlessness or being slowed down).
Fatigue or loss of energy nearly every day.
Feelings of worthlessness or excessive or inappropriate guilt (these may be delusional) nearly every day (not

merely self-reproach or guilt about being sick).
Diminished ability to think or concentrate, or indecisiveness, nearly every day (either by subjective account or

as observed by others).
Recurrent thoughts of death (not just fear of dying), recurrent suicidal ideation without a specific plan, or a

suicide attempt or a specific plan for committing suicide.

Adapted from ref. 8.
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with depressive features. Another diagnostic category offered by the DSM-IV is dysthymia. One lim-
itation of this diagnosis is that it requires that the syndromic cluster of depressive symptoms be pre-
sent most of the time for more than 2 years. Because waiting for 2 years to diagnose a post-stroke
dysthymic disorder is not clinically useful, many studies have used the symptom criteria for dysthymic
disorder excluding the 2-year criterion.

The main diagnostic dilemma is how to diagnose depression among patients with stroke when symp-
toms of the putative psychiatric disorder may be produced by the neurological condition itself. Paradiso
and colleagues examined this issue in a 2-year follow-up study that included 142 patients with an acute
stroke (9). Their main finding was that throughout the follow-up period, those patients reporting a
depressed mood during the acute stroke hospitalization showed a significantly higher frequency of all
autonomic and psychological symptoms of depression (Table 2) as compared to the group without
in-hospital depressed mood, except for the symptoms of early morning awakening, loss of libido and
weight, suicide plans, and pathological guilt. Another important finding was that three autonomic
symptoms (autonomic anxiety, morning depression, and subjective anergia) were significantly more
frequent in stroke patients with depressed mood as compared with patients without a depressed mood
at all times throughout the 2-year follow-up period.

Fedoroff and colleagues (10) assessed the frequency of depressive symptoms in 205 patients with
acute stroke, who were divided into those who reported a depressed mood and those who reported no
depressed mood. The main finding was that patients with depressed mood had a significantly higher
frequency of every autonomic and psychological symptom of depression, except for early morning
awakening, as compared with patients without depressed mood. Patients with depressed mood had an
average of four autonomic and four psychological symptoms of depression as compared with an aver-
age of one autonomic and one psychological symptom of depression in patients without a depressed
mood. Fedoroff and colleagues estimated that the use of standardized diagnostic criteria such as the
DSM-IV might falsely elevate the frequency of depression by 1–2%, and concluded that both auto-
nomic and psychological symptoms of depression were significantly related to the presence of a
depressed mood among patients with an acute stroke (10).

The mental status examination in patients with neurological illness should be assessed using a semi-
structured interview, such as the Schedules for Clinical Assessment in Neuropsychiatry (11) or the
Structured Clinical Interview for DSM-IV (12). Depression rating scales are useful to rate the severity

Table 2
Criteria for Mood Disorder Due to a General Medical Condition

A. A prospective and persistent disturbance in mood predominates in the clinical picture and is characterized
by either (or both) of the following:
1. depressed mood or markedly diminished interest or pleasure in all, or almost all, activities.
2. elevated, expansive, or irritable mood.

B. There is evidence from the history, physical examination, or laboratory findings that the disturbance is the
direct physiological consequence of a general medical condition.

C. The disturbance is not better accounted for by another mental disorder.
D. The disturbance does not occur exclusively during the course of a delirium.
E. The symptoms cause clinically significant distress or impairment in social, occupational, or other important

areas of functioning.
Types:

With Depressive Features: if the predominant mood is depressed but the full criteria are not met for a
Major Depressive Episode.

With Major Depressive-Like Episode: if the full criteria are met for a Major Depressive Episode.
With Manic Features: if the symptoms of both mania and depression are present but neither predominates.

Adapted from ref. 8.



but not the presence of depressive disorders and may also be used as screening instruments to deter-
mine the likelihood of the presence or absence of a given psychiatric diagnosis. The most widely used
depression scales include the Hamilton Depression Scale, an interviewer-rated scale (13); the Beck
Depression Inventory, a self-rated questionnaire (14); the Zung Depression Scale, a self-rated scale (15);
the Montgomery-Asberg Depression Rating Scale, an interviewer-rated scale (16); the General Health
Questionnaire, a self-rated scale that involves several areas of assessment besides depression (17); and
the Center for Epidemiological Scales for Depression, another self-rated scale (18).

A psychiatric assessment requires a verbal report from the patient, which may be an important
limitation in those with moderate or severe language or cognitive deficits. Ross and Rush made the
important suggestion that depression in aphasic patients should be diagnosed based on the presence
of specific behavioral signs, such as decreased sleep or decreased food intake (19). Gainotti and
co-workers developed a depression rating scale designed to be used with stroke patients (20). This
scale rates the domains of depressed mood, guilt feelings, thoughts of death or suicide, vegetative
symptoms, apathy and loss of interest, anxiety, the catastrophic reaction, hyperemotionalism, anhe-
donia, and diurnal mood variations. This instrument may be a useful addition to the psychiatrist assess-
ment of stroke patients, but two major limitations should be noted. First, some of the domains
purportedly rated by this scale (e.g., catastrophic reaction, hyperemotionalism) lack clear operational
definitions, and their syndromical validity has not been demonstrated. Second, this instrument may
not be suitable for use among patients with moderate or severe aphasia; a limitation shared with all
the other diagnostic instruments. Robinson and colleagues required stroke patients to score within
10 points following re-administration of the Zung Depression Scale before a full psychiatric interview
could be attempted. In later studies, these investigators required their patients to perform part 1 of the
Token Test—which assesses verbal comprehension—without error (1). This strategy usually excluded
patients with moderate or severe fluent aphasia, and alternative strategies should be designed for those
patients in whom verbal interviews were not feasible.

In conclusion, the DSM-IV criteria for major and minor depression are both valid and reliable to
diagnose depression in stroke patients. Depression should be diagnosed after a thorough mental state
exam. Structured interviews are useful and reliable diagnostic instruments, and depression scales
should be used to rate the severity of depression and monitor response to treatment. Several strategies
have been proposed to diagnose depression in aphasic patients, but no specific instrument or set of
criteria has been validated.

MECHANISM
Major post-stroke depression is associated with lesions involving left cortical (mainly frontal) and

subcortical (mainly basal ganglia) regions (1). Moreover, there is a correlation between the distance
of the lesion from the frontal pole and depression scores: the closer the lesion is to the frontal pole,
the more severe the depression (1). On the other hand, minor (dysthymic) depression is associated
with both right and left posterior (mainly parietal) lesions (1). A meta-analysis by Carson et al. (21)
and a subsequent study by Gainotti et al. (22) both failed to find a significant association between
post-stroke depression and lesions location. On the other hand, a recent meta-analytic study corrob-
orated the association between depression and left anterior lesions when the analysis was restricted
to patients within the first 2 months after the stroke lesion (23). The anatomical correlates of post-
stroke depression were reported to change over time and may explain interstudy differences in the
association of lesion location with post-stroke depression (23,24). Subcortical atrophy that may pre-
cede the stroke lesion and a family or personal history of psychiatric disorder were identified as rel-
evant risk factors for post-stroke depression (1). A combination of microinfarction, diffuse white
matter disease, and perivascular changes was reported to be significantly related to major depres-
sion in patients with cerebrovascular disease (25).

A positron emission tomography study using the serotonergic ligand N-methyl-spiperone demon-
strated that stroke lesions in the right hemisphere produce a significantly higher ratio of ipsilateral-
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to-contralateral spiperone binding in uninjured temporal and parietal cortex, as compared to compa-
rable left hemisphere strokes (26). Patients with left hemispheric strokes showed a significant inverse
correlation between the amount of spiperone binding in the left temporal cortex and depression scores.
Thus, a greater depletion of biogenic amines in patients with right hemispheric lesions could result
in a compensatory upregulation of serotonin receptors, whereas the loss of upregulation after left hemi-
spheric lesions could lead to left temporal dysfunction and ultimately result in depression. Supporting
the role of serotonergic dysfunction in post-stroke depression, Ramasubbu and colleagues (27) and
Morris and colleagues (28) both demonstrated an attenuated prolactine response after treatment with
D-fenfluramine (a marker of serotonergic function) in patients with post-stroke depression as com-
pared with nondepressed stroke individuals (27).

DIFFERENTIAL DIAGNOSES

Anxiety
About 11% of patients with acute stroke may show generalized anxiety disorder, whereas in com-

munity-based samples the rate of post-stroke anxiety is of about 3% (1). Anxiety disorders specifi-
cally refer to pathological states in which the intensity and duration of anxiety produces impairment
in social, occupational, and other areas of functioning. The DSM-IV category of “Generalized Anxiety
Disorder” is characterized by at least 6 months of persistent and excessive anxiety and worry, and three
or more of the symptoms listed in Table 3. In several stroke studies, the time constraint was reduced
to 1 month. The DSM-IV also includes the category of “Anxiety Disorder Due to a General Medical
Condition,” which is defined as a clinically significant anxiety that is considered to be the result of
the direct physiological effects of a general medical condition. The International Classification of
Diseases-10 includes a similar construct under the category of Organic Anxiety Disorder.

Apathy

Apathy is defined as the absence or lack of feeling, emotion, interest, or concern (Table 4). In the
psychiatric literature, apathy was subsumed under different terms such as the amotivational syndrome,
emotional blunting, retardation, or avolition. Starkstein and colleagues found that 11% of 80 patients
with acute stroke lesions showed apathy as their only psychiatric disorder, and another 11% had both
apathy and depression (29). Patients with apathy (without depression) showed a significantly higher
frequency of lesions involving the posterior limb of the internal capsule as compared with patients
with no apathy.

Catastrophic Reaction

The catastrophic reaction is characterized by anxiety, tears, aggressive behavior, swearing, dis-
placement, refusal, renouncement, and compensatory boasting. Starkstein and colleagues (30) designed
a scale to specifically diagnose this syndrome (Table 5). They found the catastrophic reaction in 19%
of patients with acute stroke lesions, and 66% of patients with the catastrophic reaction also had major
depression (30). Thus, the catastrophic reaction may characterize a specific type of post-stroke major
depression.

Pathological Affective Display

Patients with stroke frequently present with sudden episodes of crying or laughing that are gener-
ically termed pathologic affective display. This entity may be subdivided into the categories of emo-
tional lability and pathological laughing and/or crying. The former is defined as sudden laughing and/or
crying that the patient is unable to suppress, which generally occurs in appropriate situations and is
accompanied by a congruent alteration of mood. Pathological laughing or crying is defined as sudden
laughing or crying episodes that do not correspond to an underlying emotional change. Robinson and
colleagues developed the Pathological Laughing and Crying Scale to quantify aspects of pathologi-
cal affective display, such as the duration of the episodes, their relation to external events, degree of
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voluntary control, inappropriateness in relation to emotions, and degree of resultant distress (31).
Robinson and colleagues found no significant correlations between scores of emotional lability and
scores of depression, social functioning, activities of daily living (ADLs), and cognitive level, sug-
gesting that post-stroke depression and pathological emotions may be independent phenomena (31).
Kim and colleagues prospectively studied 148 patients with single unilateral stroke at 2–4 months post-
stroke, and correlated lesion location with depression and emotional lability (32) They found depres-
sion in 18% of the patients and emotional lability in 34%. Anterior cortical lesion location was
significantly associated with depression, whereas lenticulocapsular strokes were significantly asso-
ciated with emotional lability (32).

Anosognosia

Anosognosia is defined as the lack of awareness of physical, cognitive, or behavioral changes pro-
duced by stroke. Starkstein and colleagues developed the Anosognosia Questionnaire to diagnose
the presence of anosognosia (i.e., full denial of illness), or anosodiaphoria (i.e., the emotional indif-
ference to the deficit) (33). About 30% of stroke patients may show anosognosia or anosodiaphoria
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Table 3
Generalized Anxiety Disorder

A. There must be a period of at least 6 months with prominent tension, worry, and feelings of apprehension
about everyday events and problems.

B. At least four of the symptoms listed below must be present, at least one of which must be from items 1–4:
1. Autonomic arousal symptoms

a. Palpitations or pounding heart, or accelerated heart rate;
b. Sweating;
c. Trembling or shaking;
d. Dry mouth (not because of medication or dehydration);

2. Symptoms involving chest and abdomen
e. difficulty in breathing;
f. feeling of choking;
g. chest pain or discomfort;
h. nausea or abdominal distress

3. Symptoms involving mental state
i. feeling dizzy, unsteady, faint, or light-headed;
j. feelings that objects are unreal (derealization), or that the self is distant or “not really here”

(depersonalization);
k. fear of losing control, “going crazy”, or passing out;
l. fear of dying;

4. General symptoms
m. hot flashes or cold chills;
n. numbness or tingling sensations;

5. Symptoms of tension
o. muscle tension or aches and pains;
p. restlessness and inability to relax;
q. feeling keyed up, on edge, or mentally tense;
r. a sensation of a lump in the throat, or difficulty in swallowing;

6. Other nonspecific symptoms
s. exaggerated response to minor surprises or being startled;
t. difficulty in concentrating, or mind “going blank”, because of worrying or anxiety;
u. persistent irritability;
v. difficulty in getting to sleep because of worrying.

Adapted from ref. 8.



during the acute stage after the stroke. Anosognosia is significantly associated with poor quality of
life for both patients and caregivers, and is the main clinical indicator of poor physical and func-
tional recovery (1).

COURSE

Although major post-stroke depression was reported to last about 1 year, minor (dysthymic) post-
stroke depression was found to have a more variable duration, lasting from 3 months to more than
2 years (1). Morris and colleagues (34) and House and colleagues (35) reported that most patients with
minor depression were not depressed 3 to 6 months after the acute event. Differences in case ascer-
tainment (acute stroke patients vs community-dwelling patients) or differences in premorbid person-
ality characteristics may explain these discrepancies. Kauhanen and colleagues (36) examined the
longitudinal evolution of depression in 106 post-stroke patients and found an increasing frequency of
major depression during the first year following stroke. Lesion location may also influence the dura-
tion of post-stroke depression. Starkstein and colleagues demonstrated that patients with subcortical
(primarily basal ganglia) or cerebellar and brainstem lesions recovered significantly faster from post-
stroke depression than patients with cortical lesions (1).

Depression is an important negative factor in the recovery from impairments in ADLs and is asso-
ciated with a higher mortality among stroke patients. Clark and Smith (37) reported a significant
association between post-stroke depression and worse social functioning, and Lafgren and colleagues
(38) demonstrated a significant negative correlation between depression and psychological well-being
after stroke (39). Carod-Artal and colleagues examined quality of life in a series of 90 stroke survivors,
1 year after the acute event. They found that depression was among the main predictors of poor qual-
ity of life among stroke patients (39).

Several investigators demonstrated a significant correlation between depression and physical
impairment. Bosworth and colleagues (40) examined long-term patient health status in a series of 1073
individuals with an acute stroke lesion. Twelve months after the acute event the authors found that
living alone, being institutionalized, decreased physical function, and depression were independently
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Table 4
Apathy Scale

Rate the patient’s behavior over the PAST MONTH
Questions Not at all Slightly Some A lot

Are you interested in learning new things?
Does anything interest you?
Are you concerned about your condition?
Do you put much effort into things?
Are you always looking for something to do?
Do you have plans and goals for the future?
Do you have motivation?
Do you have the energy for daily activities?
Does someone have to tell you what to do each day?
Are you indifferent to things?
Are you unconcerned with many things?
Do you need a push to get started on things?
Are you neither happy nor sad, just in between?
Would you consider yourself apathetic?

Note: For questions 1–8, the scoring system is the following: not at all = 3 points; slightly = 2 points; some = 1 point;
a lot = 0 points. For questions 9–14, the scoring system is the following: not at all = 0 points; slightly = 1 point; some =
2 points; a lot = 3 points.



associated with lower levels of patient health status. After adjusting for physical functioning, stroke
patients with significant depressive symptoms reported lower health status, which persisted over time.
Singh and colleagues (41) found that more severe deficits in ADLs predicted a more severe depression
3 months later. Parikh and colleagues (42) examined the severity of functional impairments in 63 stroke
patients with or without depression during a 2-year follow-up period. Although both groups were com-
parable in terms of physical disability while in the hospital, depressed patients showed significantly
less recovery after 2 years as compared to nondepressed patients. Another study found a significant
correlation between depressive symptoms and both functional outcome and handicap at 3 months and
1-year following stroke (43). Morris and colleagues (44) examined the association between depression
and deficits in ADLs in a 15-month follow-up study that included 49 patients with an acute stroke lesion.
They found significantly less recovery in overall functioning and physical disability, among stroke
patients with in-hospital depression as compared with those without depression. Astrom and colleagues
(45) suggested that the failure to recover from deficits in ADLs in the early period after stroke might
lead to depression, which then inhibits progress in physical recovery. In support, Robinson and col-
leagues found that the severity of in-hospital depression predicted the severity of deficits in ADLs
6 months later, and similarly, the severity of ADL impairment in the acute in-hospital period predicted
the severity of depression 6 months later (1). Thus, the relationship between depression and ADLs
appears to be both time-dependent (i.e., the correlation becomes stronger from the in-hospital acute
stage to 6 months later) and reciprocal (i.e., depression predicts more severe deficits in ADLs, and vice-
versa). To examine whether the persistence of depression over time may impair the recovery in ADLs
among stroke patients, Chemerinski and colleagues (46) examined differences on recovery of
ADLs between post-stroke depressed patients with remission of their depression (N = 21), as com-
pared with post-stroke depressed patients without mood recovery over the first 3 to 6 months after
stroke. Whereas there were no significant between-group differences in demographic variables,
lesion characteristics, and neurological symptoms, those patients who had a remission of their depres-
sion at follow-up had significantly greater recovery in ADLs at follow-up than patients without mood
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Table 5
Catastrophic Reaction Scale

Key:
0 = None
1 = Slight (once during the interview)
2 = Moderate (several times during the interview)
3 = Extreme (most of the interview).

1. Patient appeared to be anxious (i.e., patient showed an apprehensive attitude or expressed fears).
2. Patient complained of feeling anxious or afraid (i.e., patient referred to feeling tense or having

psychological concomitants of anxiety).
3. Patient became tearful (i.e., patient cried at some point during the evaluation).
4. Patient complained of feeling sad or depressed (i.e., patient spontaneously reported sad feelings during the

evaluation).
5. Patient behaved in angry manner (i.e., patient shouted, contradicted the examiner, performed tasks in

careless way).
6. Patient complained of feeling angry (patient reported being upset with the evaluation and/or the examiner).
7. Patient swore (patient at some point during the evaluation).
8. Patient expressed displaced anger (patient complained about the hospital, doctors, and fellow patients).
9. Patient refused to do something (patient stopped doing a task or refused to answer some questions).

10. Patient described a feeling of suddenly becoming depressed or hopeless (patient reported feeling worthless,
sad, and lacking in confidence).

11. Patient boasted about self (patient reported being able to perform the tasks flawlessly and explained
failures as due to lack of concentration and tiredness).



improvement (Fig. 1). Based on this finding the authors suggested that the poor recovery of ADLs in
post-stroke depressed patients could be related to less motivation to engage in rehabilitation treatments,
leading to slow recovery (46).

Patients with major depression after left hemispheric lesions demonstrated significantly more
severe cognitive impairments as compared to nondepressed stroke patients, and post-stroke depres-
sion may also have a negative influence on the recovery of cognitive impairment (1). Given that lesion
variables may account for a significant proportion of cognitive deficits, Starkstein and colleagues
matched stroke patients with or without major depression for lesion size and location (47). They found
that patients with major post-stroke depression had significantly lower Mini-Mental State Exam
(MMSE) scores than patients without depression (47). Because the MMSE is a rather crude measure
of cognitive functions, Bolla-Wilson and colleagues (48) examined depressed and nondepressed
stroke patients with a comprehensive neuropsychological battery. Patients with major depression and
left hemispheric lesions showed significantly more severe deficits on tasks of verbal memory, language,
visuoconstructional ability, executive motor functions, and frontal lobe-related tasks than nonde-
pressed patients with left hemispheric strokes. On the other hand, there were no significant differences
on these cognitive tests between depressed and nondepressed patients with right hemispheric lesions.
Downhill and Robinson (49) examined the longitudinal evolution of cognitive deficits in 309 patients
with acute stroke lesions. At the in-hospital assessment patients with major depression after a left hemi-
sphere stroke had significantly lower MMSE scores than nondepressed patients, and this association
persisted for up to 1 year after stroke.

Post-stroke depression is associated with a relatively high mortality. Morris and colleagues (50)
found that patients with acute in-hospital depression had a 10-year mortality of 70% as compared with
a mortality of 31% for stroke patients without depression. A difference on the probability of survival
between the depressed and nondepressed patients was evident as early as the first year after stroke,
and continued during the first 5 years before the curves began to parallel each other (Fig. 2). A logis-
tic regression analysis to assess the contribution of depression, social function, co-morbid medical ill-
ness, age, gender, social class, physical and cognitive impairment, and size and location of stroke
demonstrated that depression remained an independent factor for mortality, with an odds ratio of 3.7.
Lesion volume was the computed tomography variable most strongly associated with increased mor-
tality: patients who died after the 10-year follow-up period had more than twice the lesion volume as
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Fig. 1. Post-stroke patients with remission of depression showed significantly greater recovery in activities
of daily living than non-remitted patients at the 3- or 6-month follow-up [F = 6.37; df = 1; 53, p = 0.015].



compared with patients who survived. However, the association between depression and a higher mor-
tality remained significant after lesion volume was ruled-out. Finally, in a series of 448 patients
assessed 1 month after stroke, House and colleagues (51) found that the depression subscale of the
General Health Questionnaire was the only significant predictor of mortality using a logistic regres-
sion to control for other variables. The only negative study reported was a 3-year follow-up study by
Astrom and colleagues (45) that included 21 patients. These researchers reported that older age, dis-
orientation, impairments in ADLs, and more severe cortical atrophy were significantly related to a
higher mortality during the follow-up period. On the other hand, no significant association was found
between post-stroke depression and a higher mortality.

In conclusion, depression has a strong negative impact on the recovery process of stroke patients.
More severe depression predicts more severe functional and cognitive deficits, a relatively worse social
functioning, poorer quality of life, and higher mortality.

TREATMENT

Post-stroke depression may be adequately treated with antidepressant drugs. In the first random-
ized, double-blind, placebo-controlled study, Lipsey and colleagues (52) examined the efficacy of nor-
triptyline in a randomized, double-blind, placebo-controlled study that included 11 patients treated
with active drug and 15 patients given placebo. After 6 weeks of treatment, patients taking nortripty-
line showed significantly lower Hamilton Depression scores than the placebo group. Important side
effects such as delirium, confusion, drowsiness, and agitation, were found in three patients. In the
second study, Andersen and colleagues (53) examined the efficacy of the specific serotonin reuptake
inhibitor citalopram in the treatment of post-stroke depression. They found that at both 3 and 6 weeks
of treatment the active group had significantly lower Hamilton Depression scores than the placebo
group. Nortriptyline, fluoxetine, and placebo were compared in the treatment of depression after acute
stroke (54). Patients received either nortriptyline up to 100 mg per day, fluoxetine up to 40 mg per
day, or placebo during a 12-week period. Nortriptyline produced a significantly higher response rate
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Fig. 2. Probability of survival following stroke for depressed and nondepressed patients. (From ref. 69.)



than fluoxetine or placebo in the treatment of post-stroke depression, anxiety, and impairments in ADLs
(Fig. 3). There was no significant difference in depression outcome between fluoxetine and placebo
(54). In a multicenter double-blind, placebo-controlled study for the treatment of acute hemiplegic
patients with post-stroke major depression, Wiart and colleagues (55) found fluoxetine to produce no
major side effects and to be significantly more effective than placebo. Fruehwald and colleagues (56)
carried-out a 3-month double-blind, randomized, placebo-controlled trial of fluoxetine (20 mg per day)
in 50 moderate to severe post-stroke depressed patients. The study included an 18-month open-label
extension. There were no significant differences between placebo-and fluoxetine-treated patients
during the initial 3-month period, but between-group differences became significant at the 18-month
follow-up. Although no significant differences could be observed between both groups at 4 weeks,
depression increased in the placebo group at 12 weeks; the difference was evident at 18 months, when
patients treated with fluoxetine showed less depression (56).

Treatment of Depression and Functional Recovery

Several studies examined whether treating depression after stroke with antidepressant medication
has a positive impact on recovery from functional impairments. Reding and colleagues (57) demon-
strated that stroke patients treated with the antidepressant trazodone showed greater improvement in
ADLs as compared with patients treated with placebo. Gonzalez-Torrecillas and colleagues (58) com-
pared 11 post-stroke depressed patients treated with nortriptyline, 26 depressed patients treated with
fluoxetine, and 11 post-stroke depressed patients treated with placebo. After a 6-week treatment
period, patients on either nortriptyline or fluoxetine had a significantly greater improvement on ADLs
as compared to patients on placebo. Gainotti and colleagues (59) examined the influence of post-stroke
depression and antidepressant therapy on the improvement of motor scores and disability. A group of
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Fig. 3. Change in Hamilton Depression score (28 items) over 12 weeks of treatment for all patients who were
entered in the study. Using intention-to-treat analysis there was a significant group by time interaction (F = 3.45,
df = 8, 212, p = 0.0035) and post-hoc analysis showed significantly greater change in patients treated with nor-
triptyline compared with fluoxetine or placebo at 12 weeks. (From ref. 70.)



49 patients who suffered from depression after stroke and received either antidepressant treatment
(n = 24) or no treatment (n = 25) were compared with 15 nondepressed stroke patients. Twenty-three
of the 24 patients received fluoxetine monotherapy with dosages ranging from 20 to 40 mg per day.
The main finding was that the physical recovery of nontreated depressed patients was significantly
less than in nondepressed and depressed but treated stroke patients.

Narushima and Robinson compared early vs late treatment of depression after stroke on ADL
outcomes over 2 years after treatment (60). They found that patients who began antidepressants
(nortriptyline or fluoxetine) within the first month after stroke had better outcome by 2 years post-
stroke than patients who started antidepressant therapy more than 1 month after stroke (Fig. 4). This
finding suggests that there may be a time-related therapeutic window for instituting antidepressant
treatment. Based on a merged analysis of prior treatment studies, Kimura and colleagues (61) found
that patients with post-stroke depression who responded to the antidepressant (defined as a greater
than 50% reduction in HAM-D scores) had a significant improvement on MMSE scores as compared
to nonresponders. Finally, preliminary evidence suggests that antidepressant treatment may decrease
mortality after stroke. In a recent study, Jorge et al. examined the 9-year mortality of 104 stroke patients
who were randomly assigned to receive a 12-week double-blind course of nortriptyline, fluoxetine,
or placebo early in the recovery period after a stroke (62). Of 53 patients who were given full-dose
antidepressants, 36 (69%) were alive at follow-up, as compared with only 10 (36%) of 28 placebo-
treated patients (Fig. 5). These differences remained significant after other factors associated with mor-
tality were controlled for.

Prevention of Post-Stroke Depression

A number of recent studies examined whether treatment with antidepressant medication could
prevent post-stroke depression during the acute post-stroke period. The antidepressant mianserin
was evaluated in an 18-month, randomized, double-blind, placebo-controlled study that included
100 patients with acute stroke during a 1 year using a double-blind design (63). There was no signif-
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Fig. 4. Change in functional independence measure (FIM) scores over 2 years in patients who started receiv-
ing nortriptyline or fluoxetine within the first month after stroke (Early) compared to those who started after the
first month post-stroke (Late). FIM scores were measured at the same times following stroke to control for group
differences in time since stroke when the 12-week course of treatment was given. Note the significant deteriora-
tion in FIM scores in late treatment group. Repeated measures ANOVA between months 12 and 24 showed a sig-
nificant group-by-time interaction (efficacy analysis; F = 6.87, df = 1,30, p = 0.01; intention-to-treat analysis;
F = 5.70, df = 1,53, p = 0.02). (From ref. 71.)



icant difference in the frequency of major depression between mianserin- and placebo-treated patients,
thus failing to demonstrate a significant efficacy for mianserin to prevent post-stroke depression.

A double-blind study by Narashima and colleagues (60) compared nortriptyline, fluoxetine, and
placebo to prevent post-stroke depression. During the 3-month treatment period nortriptyline and
fluoxetine appeared to be better than placebo in preventing depression. However, when nortriptyline
was discontinued, patients were more likely to develop depression during the following 6 months.
Rasmussen and colleagues, (64) in a double-blind trial, treated a series of patients who were less than
1 month post-stroke with sertraline or placebo for 1 year. The main finding was that 22% of the
67 patients given placebo developed depression (either major or minor) compared with only 8% for
the 70 patients treated with sertraline.

Psychotherapy

Kneebone and Dunmore (65) reviewed the psychological management of post-stroke depression
and identified cognitive behavior therapy as a potentially useful treatment modality. However, a recent
randomized controlled study by Lincoln and Flannaghan (66) found no significant benefit of cogni-
tive-behavioral psychotherapy for post-stroke depression. Mant and colleagues (67) carried out a
randomized controlled trial of family support vs normal care in a series of 323 stroke patients and
26 caregivers. The main finding was that family support significantly increased social activities
and improved quality of life of caregivers, with no significant effects on patients.

CONCLUSION

In conclusion, recent studies demonstrated that both TCAs and SSRIs have a significant antide-
pressant effect among stroke victims. Moreover, preliminary findings suggest that antidepressant
treatment may also improve both physical and cognitive deficits among patients with post-stroke
depression. Recent findings also suggest that treatment with antidepressant medication in the acute
stage after stroke prevents the onset of depression in a significant proportion of stroke victims.
Antidepressants do not seem to produce more frequent or severe side effects than placebo, but future
studies will have to confirm whether the cessation of antidepressants results in a rebound of
depression.
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Fig. 5. Survival rates over 9-year follow-up of acute stroke patients who were entered in a 12-week double
blind course of antidepressants or placebo. Data shows intention to treat analysis. (From ref. 72.)
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13
Neuromuscular Disorders

Jeffrey Allen Cohen and Renee Marie Vebell

INTRODUCTION

For purposes of this chapter, neuromuscular disorders can be broken into three groups. The first
group is neuropathies, including disorders of the anterior horn cells (AHCs), for example, amyotrophic
lateral sclerosis (ALS) and diabetic neuropathy. The next group is myopathies, for example, myotonic
dystrophy. Finally, there is the neuromuscular junction group, for example, myasthenia gravis (MG).
One usually does not consider neuromuscular disorders to have significant symptoms of psycholog-
ical dysfunction, but, in the diseases that are discussed, psychiatric manifestations can be of great
importance to both the patient and practitioner. The literature is in this area is sparse, with the excep-
tion of ALS and Duchenne’s muscular dystrophy. The psychological manifestations of neuromuscu-
lar disorders can occur either as a direct result of the disease, for example, pseudobulbar manifestations
in ALS, cognitive impairment in myotonic dystrophy, or as a secondary reaction to the illness such as
depression in ALS or anxiety in MG. In this chapter, we review the major categories of neuromuscu-
lar diseases and those disorders in which the practitioner should be aware of neuropsychological fac-
tors both primary and secondary.

NEUROPATHIES

In this group, we discuss the most common form of motor neuron disease, ALS, as well as polyneu-
ropathies such as diabetic neuropathy.

Amyotophic Lateral Sclerosis

In ALS, there are both direct effects of the illness causing psychiatric symptoms as well as sec-
ondary effects of the disease. First, we discuss the primary manifestations. ALS is a disorder of the
lower motor neuron (LMN)—the AHCs and cranial nerve motor nuclei—and the upper motor neuron
(UMN)—corticospinal and coticobulbar tracts). There is a progressive degeneration of these cells that
results in UMN signs of spasticity weakness and pathological reflexes, and LMN signs of atrophy
weakness and fasiculations. There are no significant sensory or bowel and bladder deficits. ALS can
be predominately bulbar onset or limb onset. In bulbar ALS, the deficits predominately involve cra-
nial nerve function, for example, dysarthria, dysphagia, weakness of chewing, and weakness of the
facial musculature. As noted earlier there can be UMN or LMN findings in combination or a pre-
dominance of one. Pseudobulbar ALS is an example of weakness associated with only UMN signs of
the cranial nerve innervated musculature (corticobulbr tracts).
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Cognition in Amyotophic Lateral Sclerosis

Cognition was thought to be preserved in ALS. Over the last decade, a number of researchers have
documented cognitive impairment (CI) in ALS patients (1,2) using neuropsychological testing, neuro-
physiological recordings, and imaging studies. It should be stressed that other factors such as depres-
sion may contribute or masquerade as CI in ALS patients. The techniques used to document cognitive
function may vary and interpretation of test results may not be unanimous. Despite these caveats, there
are a number of investigators who feel CI is a common finding in ALS patients.

The reports of CI in ALS differ in the characterization and clinical course of CI. The onset of CI
usually follows motor involvement but there is a case series where CI preceded overt motor deficits.
The CI usually takes the form of a frontotemporal dementia (FTD (3). ALS and FTD rarely may over-
lap both in familial ALS and sporadic ALS (3). This frontal deficit is characterized as mild. In one
study (4), the CI did not significantly worsen over a 12-month observation period. In another study
(5), bulbar ALS patients showed greater impairment in a number of neuropsychological subtests and
their CI was progressive over time. Magnetic resonance imaging (MRI) spectroscopy demonstrated
a reduction of the N-acetylaspatate /creatine (NAA/Cr) ratio in the nondominant precentral motor strip
at 6 months, having been normal at baseline. In contrast the NAA/Cr ratio obtained from the anterior
cingulate at baseline was already significantly reduced in bulbar ALS patients, but not limb-onset
patients. The authors concluded that bulbar-onset ALS patients with cognitive deficits and cingulate
gyrus neuronal loss develop more profound neuropsychological deficits. Speech and language capa-
bilities remained relatively preserved.

A functional MRI (fMRI) study of ALS patients was performed to better understand the pathways
of CI in ALS patients (6) In ALS patients as compared with controls, the fMRI on a letter-fluency task
and a confrontation naming task revealed impaired activation in prefrontal regions. The authors felt
this study provided evidence of cerebral abnormalities in ALS patients of language and executive func-
tion networks. In addition, they stressed that both the fMRI and CI changes can be varied in ALS. A
positron emission tracer scan study showed that the ALS patients with CI demonstrated impaired acti-
vation in cortical and subcortical areas (6).

Event-related potentials (ERPs) have been performed in ALS patients. ALS patients with CI had
abnormalities of these ERPs suggesting frontal network dysfunction (7). In addition to these studies
involving neuropsychological, imaging, and neurophysiological testing pathological and biochemi-
cal studies have been undertaken to ascertain the cause of CI in ALS patients.

Yang et al. (8) studied τ-protein metabolism in the brain tissue of ALS patents. They found that
τ immunoreactive astrocytic and dense neuronal inclusions were found in CI and non-CI groups but
they were found to a greater extent in the CI group. Superficial linear spongiosis and aggregates
immunoreactive with specific markers (τ-1 and AT-8) were unique to CI ALS. These investigators feel
that CI in ALS may be related to abnormal τ metabolism. Wilson et al. (9) examined the brains of ALS
CI patients vs non-CI patients for the presence of ubiquittin-immunoereactive intraneuronal (Ub+)
inclusions as a marker for CI. The Ub+ inclusions were found both in CI and non CI ALS patients but
the presence of CI was associated with a greater distribution and load of neuropathological features
both Ub+ inclusions and dystrophic neurites. In addition, CI was associated with superficial linear
spongiosis suggesting that cognitive impairment in ALS patients shares a pathological feature common
in FTD. Finally, it should be stressed that the cognitive changes noted in ALS may also be the result
of hypoxemia, medication, and nutritional effects. Depression may also contribute to the perception
of dementia. There are no good data examining the role of medications used in Alzheimer’s disease
to reverse or stabilize the CI in ALS patients.

Pseudobulbar

Pseudobular ALS is a specific condition that occurs in ALS when corticobulbar tract involvement
is present. The patient usually has some degree of facial weakness, difficultly swallowing, dysarthric
speech, exaggerated jaw jerk, and pathological crying and laughing (PLC). It is believed that PLC is
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related to abnormalities in the frontal-subcortical circuits, but the etiology of this disorder is unclear.
McCullagh (10) performed a number of psychometric tests on ALS patients with and without PLC.
He felt that testing abnormalities, particularly the Wisconsin Card Sorting test, suggested functional
impairment of the prefrontal cortex. PLC has been associated with affective emotions by some, others
feel it is devoid of such feelings. In clinical practice, we have heard ALS patients describe both situ-
ations. PLC can be successfully treated with various antidepressants including tricyclics (TCAs) and
selective serotonin reuptake inhibitors (SSRIs). There are case reports of PLC being transformed to
only pathological laughing, suggesting that there may be an underlying depression that is helped by
treatment (10). An added benefit of TCA therapy is decreasing salivary secretions and improving the
silarrhea.

Depression

Depression is a common accompaniment of ALS, although some investigators doubt an increase
in the frequency and severity of depression, as compared with either control groups or other patients
with chronic illnesses. There are a number of studies examining the relationship among psychosocial
factors, motor impairment, and depression in ALS patients.

These data are conflicting, but a number of generalizations can be made. Patients with more
impaired physical function are more likely to suffer significant depression. Religiosity or spirituality
may help to mitigate depression in ALS (11). A rapid course of physical loss of function is related to
worsening depression in ALS (12–14). In our ALS clinic we have collected pilot data that confirms
significant depression is common in ALS. We, like others, have found that sleep disturbances are also
common in ALS. Depression in ALS can be treated using any of a number of medications; usually we
use antidepressants with anti-cholinergic effects.

Sleep

ALS can be associated with significant disturbances of sleep. This may be as a result of muscle
cramps, immobility, depression, and actual obstructive sleep apnea (OSA [15]). OSA can be caused
by weakness of the palatal muscles, tongue, and neck musculature. Obviously, weakness of the
diaphragm and other respiratory muscles may add to this problem. The sleep disturbances can further
exacerbate the motor weakness, CI, and depression. We feel it is important to consider overnight sleep
studies in ALS patients when sleep abnormalities or incipient respiratory insufficiency is suspected.
A change in alertness, daytime sleepiness, or subtle CI may be a clue. It is important to realize that
nocturnal respiratory insufficiency may occur with no symptoms during the day. Nocturnal hypoven-
tilation may be very insidious treatment with either bilevel positive airway pressure or continuous pos-
itive airway pressure (CPAP) can greatly improve the patient’s functional status.

Palliative Care in Amyotophic Lateral Sclerosis

With no curative treatment, palliative care is an essential issue in the care of patients with ALS. As
most studies demonstrate, death is usually 2–5 years after the onset of symptoms, with 50% of patients
dying within 3 years (16). Providing patients and their family members with palliative assistance that
includes physical, psychological, social, and spiritual needs at the time of diagnosis will help to sup-
port quality of life. Using a multidisciplinary team approach with patient care to assist in the man-
agement and anticipation of problems and symptoms can improve patient coping skills and allow the
patient to die peacefully.

The multidisciplinary team includes the neurologist, physiatrist, pulmonary therapist, support
groups, home health service/hospice, nurse, occupational and physical therapists, speech and respi-
ratory therapists, psychiatrist/psychologist, social worker, and dietitian. This comprehensive approach
can meet the challenging needs of the ALS patient and family, without omitting or duplicating the
issues that need addressing.

Physical therapy provides exercise education and adaptive equipment to promote the patient’s
independence and safety. Early education can work to improve endurance, decrease fatigue, and



improve muscle tone. This may also impact feelings of depression. As the disease progresses, range
of motion and stretching exercises may help to prevent contractures. Suggestions on needed equip-
ment (e.g., a wheelchair) may take time to accept when taking into consideration the psychological
readiness of the patient and the family.

As the muscle weakness and fatigue progresses, occupational therapy assists with recommending
devices that promote independence in activities of daily living. Built-up eating utensils or the use of
a shower chair can maximize a patient’s independence and self-worth. The patient may need resting
hand splints to be made. Teaching about energy conservation may minimize the feelings of fatigue
and helplessness.

Dysphagia and dysarthria problems can be addressed by a speech therapist. Speech therapists edu-
cate patients and families about proper positioning when eating and breathing techniques to help vocal
volume and articulation. As the disease progresses, assistance with communication devices such as
communication boards, writing pads, and voice amplifiers can help the patient and the family with
this important need. Adjusting to these changes can be very stressful on the family and caregivers and
emotional support is often indicated.

As respiratory complications are the most common cause of death, a respiratory therapist can help
to monitor the forced vital capacity. A discussion of assistive breathing devices may be indicated as
the forced vital capacity decreases or symptoms develop of nocturnal hypercarbia. The earlier these
discussions begin, the more time the patient and family have to explore their options.

A dietitian can intervene with the problems associated with dysphagia and the potential for weight
loss. Modifying the diet initially to five to six smaller meals per day and avoiding thin fluids that swal-
low rapidly, may be of help. Other foods that are difficult to swallow such as tough meat, lettuce, and
thick-crust breads may need to be avoided. As the disease progresses, it becomes challenging to avoid
dehydration and malnutrition. Sauces and liquid thickeners may be indicated. The dietitian can edu-
cate the family about meal preparations that may appeal to the patient’s challenging needs.

The mental health team meets the needs of both the patient and the family members. Many differ-
ent emotions are experienced at different stages of the illness. The support and guidance must be indi-
vidualized for each person involved. The rate of the disease progression also impacts coping skills.
Fears of the increasing disabilities often need to be addressed. The frustrations with the loss of inde-
pendence, dependency on others, loneliness, isolation from the loss of employment, and fear of dying
are all very real concerns that need time and support to grieve and explore these feelings.

The nurse will assess ailments and educate about issues associated with constipation, skin integrity
problems, pain from immobility, coping skills, nutritional issues, and need for home health care.
Educating the family on medication management, emergency measures such as suctioning and performing
a Heimlich maneuver, or care of a percutaneous endoscopic gastrostomy tube may be indicated.

Home health services or a hospice team can integrate the ongoing efforts by the outpatient ALS
team. They can facilitate the equipment modifications in the home. They can anticipate the patient’s
changing needs with diet, communication, pain issues, loss of independence, and safety challenges.
Additional support may be indicated for the issues of depression, loneliness, fear, and hopelessness.
Working with the family in the comfort and safety of their home may promote positive coping skills.

Terminal Care in Amyotophic Lateral Sclerosis

As the disease progresses, most patients experience a gradual decline, followed by a period of rapid
change, often after a respiratory tract infection or a silent aspiration. With the support from the pal-
liative care team of the home health services or from the hospice team, the patient can pass away peace-
fully with symptom management. It may be important for the family to hear that choking to death is
very rare. In addition, patients not on a ventilator often progress into a drowsy then sleep state, then
slip into a coma (17).

Symptom management is critical for the patient and family to be able to have the time and energy
to grieve the impending death. Most patients with ALS want to remain at home. The hospice team can
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educate the family and caregivers on the physical aspects of the care, including safe and proper use
of analgesics for pain, morphine for dyspnea, anticholinergic medications for drooling and excessive
chest secretions, antianxiety medications, skin care, bowel and bladder care, and moving the immo-
bile patient.

In order to support the patient and family on the psychosocial aspects of the dying process, a trust-
ing relationship is needed—one that has ideally developed over time. Increased emotional support and
guidance, especially during the periods of rapid decline, may be necessary. Considering the multiple
losses the patients face, death may come as a relief. The guilt the families may experience can be sup-
ported with bereavement services from hospice programs.

As noted, this is a very difficult topic without a clear strategy for each individual. Caution should
be exercised in making blanket assumptions about individual patients. We have seen patients continue
to change their decisions throughout the course of their illness.

Quality of Life Scales

A number of scales have been used in ALS as well as other neuromuscular disorders these scales
can be used to monitor treatment intervention in ALS as well as to better understand the clinical course
of illness (18,19).

Post Polio Syndrome

This syndrome can be defined according to criteria proposed by Dalakas (20) and others. Post polio
syndrome (PPS) is the development of new neuromuscular symptoms in patients who have suffered
an acute attack of paralytic poliomyelitis. PPS is a clinical diagnosis. The following are considered
in the diagnosis: (a) history of an acute febrile illness in childhood or adolescence during a polio epi-
demic and functional stability or recovery for at least 15 years, (b) residual muscle atrophy weakness
and areflexia in at last one limb, (c) development of new neuromuscular symptoms or musculoskele-
tal complaints, and (d) exclusion of other causes that could explain the symptoms. Neuropsychological
testing gives mixed results, but a subgroup of PPS may demonstrate stress and anxiety (20). Most PPS
patients report no psychopathological symptoms. There is no apparent relationship between psy-
chopathological symptoms and the degree of motor disability (21). There are very few studies that
have examined cognition in PPS patients. A patient survey suggested widespread complaints in con-
centration (20). Objective studies have not clearly confirmed these complaints. Investigators have tried
to link recticular activating system and hypothalmaic pathology as the result of prior polio infection
to decreased arousal and fatigue (21). Despite the lack of confirming studies, we feel depression may
be an accompaniment of PPS. This can be difficult because there is an overlap of the symptoms of
both depression and PPS, such as sleep disturbances, fatigue, and weakness. Sleep disturbances result-
ing from nocturnal weakness of the palate, tongue and neck musculature can occur similar to ALS.
This may cause an OSA (21). Sleep studies and the use of CPAP may be helpful. Treatment of depres-
sion can be rewarding for both the patient and physician.

Guillian Barré Syndrome

Guillian Barré syndrome (GBS) is an autoimmune disorder that causes demyelination of the roots
and peripheral nerves. As a result of this demyelination, patients suffer acute predominately motor
weakness that may result in quadraparesis and respiratory problems. Patients may be ventilator-
dependent for a prolonged period of time. Chewing and swallowing might also be impaired.
Significant depression can occur as a result of these disabilities. It is important to realize that a rela-
tively complete recovery may occur despite significant initial disability. Severe depression can occur
because of the rapid onset of severe weakness and respiratory failure. The recovery may be quite pro-
longed and there may be months of skilled nursing care. Support, reassurance, and the use of anti-
depressant medications may be necessary (22). The recovery of GBS is usually maximally achieved
at 2 years.

Neuromuscular Disorders 157



Mercury Intoxication

Mercury poisoning by accidental or deliberate means can cause a central nervous effects. CI,
severe tremor, and behavioral problems can occur; the term “mad as hatter” is taken from the poi-
soning of workers in the felt hat-making industry. This was a result of inorganic mercury in the form
of mercury salts (23).

Porphyria

Porphyria is a disorder caused by the defective synthesis of heme. Neuropathy is associated with
only abnormalities of liver heme metabolism—acute intermittent porphyria, hereditary copropor-
phhyria, and variegate porphyria. The neuropsychiatric manifestations may include restlessness, agi-
tation, and nightmares. This may progress to psychosis with delirium, hallucinations, coma, and
seizures. The disorder is usually triggered by the ingestion of certain medications as well as stress.
The behavioral disturbances in porphyria are usually not specifically addressed; treatment is directed
toward the avoidance of provoking medications and stress (starvation and dehydration) (24).

Diabetic Neuropathy

There are a number of studies examining the association of depression and painful diabetic neuro-
pathy (25–27). The range of depression in diabetic patients is 8–27%. In some studies there is a higher
rate of depression in patients with painful diabetic neuropathy; others have dismissed this link. There
appears not to be a clear relationship between the pain of diabetic neuropathy and depression. Despite
the clear link between diabetic neuropathy and depression, antidepressants appear to be helpful for
improving pain (26,27). The TCAs had success in double-blind studies. In one study, imipramine had
an 81% response rate in decreasing pain (26). There are also studies pointing to the efficacy of parox-
etine, citlopram, seratline, and duloxetine.

NEUROMUSCULAR JUNCTION

Myasthenia Gravis
MG is an autoimmune disorder that is usually bimodal in age distribution among young women

and older men. The disorder is associated with antibodies directed against the acetylcholine (Ach)
receptors on the striated muscle endplate region. MG is characterized by weakness that usually wors-
ens as the day goes on—fatigable weakness. As in most autoimmune disorders, the disease process
can improve or worsen independent of any specific factors, but it is clear that psychological stres-
sors may be related to exacerbations of MG. There are a number of studies that relate stress to exac-
erbations of MG (28). As the result of the judicious use of newer immunological treatments over last
10 years, severe exacerbations of MG are much less common.

Despite reports of a specific personality type in individuals with MG, there are no data to support
this. There are a number of reports that suggest a stressful life event occurring just prior to the appear-
ance of MG (28,29). A common factor appears to be the association of anger and clinical worsening
of MG. Men seem to be most concerned with the dysarthria associated with MG, whereas women are
most concerned about facial weakness and expression (28). A reported association of left-handedness
and MG has been posed but not proven.

In addition, some researchers have stressed MG patients can have CI caused by abnormalities of
Ach transmission within the central nervous system. Researchers have critiqued the studies reporting
CI in MG and found them lacking in rigor because of confounding factors such as medications,
depression, anxiety, and measurement tools. In more highly controlled studies of cognition in MG,
significant deficits have not been found. The younger MG patient may find the stress of unpredictable
weakness very difficult to accept (30,31). As a result pervasive anxiety, a lack of regular medical follow-
up, and the lack of medication adherence, these patients may be difficult to manage. The older myas-
thenic patient is usually less problematic. We rarely see psychotic behavior in MG patients.
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Many in the field have had the experience of dealing a pseudomyasthenia syndrome. These
patients are usually 30- to 40-year-old women and most commonly present with fatigue as the
primary MG symptom. Other symptoms such as dysarthria, dysphagia, extremity weakness, visual
blurring, and diplopia may be common. These patients have negative serology and negative repet-
itive stimulation and normal single electromyelogram fiber studies. Care should be taken when
performing the tensilon test to use an unequivocal objective deficit. These could include ptosis, eye-
movement weakness, and dysarthria. It should be cautioned that even these symptoms may not be
objective and can be faked. One should never use a tensilon test when the only change being moni-
tored is an increase in strength or an improvement in fatigue. These pseudomyasthenia patients may
“respond” to therapy including intravenous immunoglobulin, plasma exchange, immunosuppres-
sion, steroids, and mestinon.

Steroid use in MG may also have side effects such as mania, depression, sleep disturbance, and
depression. It is important, therefore, to use the lowest possible dosage. Alternate-day therapy may
decrease these side effects. The use of immunosuppressant therapy in order to lessen the need of long-
term steroid usage is common.

MYOPATHY

Duchenne Muscular Dystrophy
CI occurs in conjunction with muscular dystrophy, as recognized and described by Duchene, and

was subsequently categorized as Duchene Muscular Dystrophy (DMD) (31). Standardized measures
of intelligence, such as the Wechsler Intelligence Scale and the Stanford Binet report full-scale IQs
of approx 83, with ranges from the 40s to greater than 120. On average, the IQ among persons with
DMD is approx 1 standard deviation (15 points) below the normative mean of 100 (32). Recent stud-
ies have reported similar results.

In examining specific patterns of CI in DMD, results suggest that verbal IQ is more impaired than
performance IQ. Significant decrement of performance IQ occurs later in the course of DMD. Studies
to understand the cause of CI have yielded conflicting results. Factors that seem to affect CI most likely
include socioeconomic level, as well as genetic factors based on affected siblings; there is no rela-
tionship between physical functioning and CI. In addition, there are no specific neuropathological
abnormalities underlying the CI. Computed tomography, MRI, positron emission tomography, and
magnetic resonance spectroscopy have yielded no consistent results. The actual time course and pro-
gression of CI is unknown (32).

Myotonic Dystrophy

Like DMD, myotonic dystrophy (MD) is associated with CI. Congenital MD results in a more signi-
ficant IQ decrement (32). These individuals are more likely to be in the mentally retarded range.
Psychometric studies report mean full-scale IQs in the range of 86.8 for congenital MD and 92.1 for
noncongenital MD. Maternal inheritance results in lower full-scale IQ than paternal inherited MD.
The IQ differences in various series may be greater than a 20-point decrement for maternally inher-
ited MD (32).

Studies that have attempted to characterize the specific cognitive changes in MD have yielded
conflicting results. Studies that have assessed CI impairment over time have not documented pro-
gressive deterioration. Researchers have not found a clear correlation between motor function and
CI. Earlier age of onset (excluding congenital MD) may be linked to greater instance of CI. Some
investigators have suggested females are more cognitively impaired than males, but this is also
unclear (32).

Imaging studies demonstrate white matter lesions in MD patients and these may be associated with
CI. The actual brain volume studies are conflicting. There is data suggesting that both studies of cog-
nitive potentials and cerebral blood flow measures may be related to CI (32).
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Palliative Care in Muscular Dystrophy

Helping the patient with MD and their family to consider the difficult transition to palliative care
services may be challenging. As DMD is the most common of the muscular dystrophies, it is addressed
here. Several factors contribute to the challenging nature of this transition.

To start, a death that usually occurs late in adolescence is painful for both the family and the health
professionals. During the course of the disease, many families develop encouraging attitudes to cope
with physical dysfunction, in order to work toward living as long as possible. It is common for the child,
the family, and the caregivers to be optimistic and avoid pessimistic thinking. With this in mind, when
increased assistance is needed with mobilization, ventilation, and/or equipment, the physical and emo-
tional burden of this care may become evident. As a result, early referrals to palliative care services
may not be productive. On average, these services provide support for only 3–4 months (33). If the
family resists a palliative care referral, they may be minimally prepared when death is imminent.

The positive attitude and subsequent denial of the reality of the eventual death of the child with
DMD is a common coping mechanism. Health professionals need to educate families so that they are
knowledgeable of available services. The goal is to have these services in place, with the support staff
already in the home setting, so that when terminal care is needed, coping skills are in place.

Another challenge is to help the family develop positive coping skills with regard to allowing the
child to die at home. One study found that families have a healthier grief response when the patient
with DMD died in the home environment (32). Families need to learn how to access medical care for
exacerbations of respiratory infections and not depend on emergency hospital care. Developing con-
fidence in these skills will help the family to provide terminal care at home.

Utilizing palliative care services from a home care service will foster a relationship with a nurse
manager. This nurse will coordinate services needed in the home, such as equipment to promote home
safety, referrals for counseling services, and education of the skills needed to keep the patient in
the home setting. The family can develop a trusting relationship with the nurse and learn to develop
the skills to manage through successive respiratory crises.

Early referrals to palliative care services offer support not only to the family members who pro-
vide the care, but rather to the whole family. The stress of the gradually increasing physical and
emotional burden of care also affects the siblings. Providing support to all members of the family
will ultimately help the family unit cope with the dying process.

Terminal Care in Muscular Dystrophy

Managing the terminal stages of a patient with DMD may be problematic in meeting the psy-
chosocial needs of the patient and the family members. Transitioning the family from helping the
patient survive this debilitating and progressive illness to facing the end-of-life decisions is challenging.
Ideally, the family can use skills developed from palliative care services to cope with the end-of-life
issues and grieving process.

As discussed earlier, the setting of the terminal care is very important. The stress and dehuman-
ization of a hospital setting may make it very difficult for the patient and the family to cope with the
dying process. If the patient is in a home setting, maximizing the support systems, both the palliative
care services and family/friend supports can promote healthy coping skills. Often times, the pallia-
tive care services can transition into hospice services, without a change in personnel.

Patient and family discussions need to address the issue of assisted ventilation. Survival levels have
not been found to prolong life expectancy with preventative ventilation (33). It is strongly suggested
to begin these sensitive discussions early, before hypoxia and dyspnea affect level of consciousness.
The patient and the family need reassurances that professional support is available, and decisions may
change. Families need to know that hospice services focus on care, not cure. A natural and comfort-
able death is possible, often assisted with small doses of opioids to ease respiratory distress.

The bereavement support that the family receives from palliative care services will help the family
grieve the child’s death. There may be a large void in the family’s life after the full-time physical and
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emotional responsibilities have ceased. This grief needs professional support over time, so that each
family member may cope with this significant loss.

CONCLUSION

Neuromuscular disorders can exhibit significant symptoms of psychological dysfunction. Disorders
of the peripheral nerves, muscles, and neuromuscular junction may all have significant psychologi-
cal aspects. This may be the result of primary or secondary effects of the illness. Despite the lack of
familiarity and paucity of literature in this area, the practitioner must anticipate and recognize these
psychological symptoms that can often worsen the course of illness. This recognition can greatly help
both the patient and the practitioner.
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Psychiatric Aspects of Parkinson’s Disease

Laura Marsh and Joseph H. Friedman

INTRODUCTION

Parkinson’s disease (PD) has a special place in neuropsychiatry. Along with progressive supra-
nuclear palsy (PSP), it has been a paradigm for “subcortical” cognitive dysfunction, including demen-
tia, as well as a model for affective disturbances occurring as an intrinsic part of the degenerative
process. Although defined clinically by its motor features, PD is clearly a neurobehavioral syndrome,
with 90% of patients affected by neuropsychiatric disturbances at some point during the course of the
disease (1). Furthermore, psychopathology in PD constitutes a greater stress for caregivers than motor
dysfunction, with dementia and psychosis the most devastating and important precipitants of nursing
home placement.

GENERAL APPROACH TO THE PATIENT

Management of psychiatric disturbances in PD patients requires familiarity with the overlap and
interplay of the motor, cognitive, and psychiatric aspects of PD, especially the effects of medications
on mental state (2). An etiological classification scheme (Table 1) categorizes the described phenomena
as either primary and inherent to the disease process or secondary to some primary aspect of the dis-
ease or its treatment. For example, dementia is a primary process, whereas excessive daytime som-
nolence may result from nocturia related to PD-induced bladder spasticity, hence a secondary problem;
psychosis and disinhibited behaviors are iatrogenically related to anti-parkinsonian medications. The
specificity of PD-related pathology as primary or secondary can be debated. However, an advantage
of this approach is that it focuses on identification and interrelations of potential causes of specific
psychiatric phenomena and determining which are most salient and modifiable.

DEPRESSION

Epidemiology and Phenomenology

Depressive disorders are common in PD, but reported rates vary according to the population sam-
pled and how cases are defined (3). On average, prevalence rates for syndromic depression are
40–50%. In most studies, up to half of cases have major depressive disorders, but the majority of
patients have non-major depressive syndromes that include minor depression, dysthymia, and sub-
syndromal depression.
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Signs and Symptoms

The core features of depressive disorders are the presence of a persistent and pervasive depressed
or low mood and/or a decreased ability to enjoy activities that would ordinarily be enjoyed (anhedo-
nia) and/or a decline in interest level from their usual baseline. Motor symptoms may limit pursuit of
previous interests, but the depressed patient fails to find alternatives or respond to pleasurable events
when they do occur. Anxiety symptoms and co-morbid anxiety syndromes, such as panic disorder, are
especially common in PD-related depression. Other symptoms include indecisiveness, fatigue, poor
concentration, morbid thoughts including thoughts of one’s own death, emotional lability, and feelings
of worthless or guilt. Some studies suggest that self-blame, a negative self-attitude, delusions, self-
destructive thoughts, and anhedonia are less evident. Nonetheless, they can be present, but suicide is rare.
Other psychological, vegetative, and autonomic symptoms of depression are common. Early morn-
ing awakening, anergia, and mental slowing occur at comparable rates in nondepressed PD samples.

Etiopathological Factors

A relationship between depression and structural pathology is supported by the occurrence of
depressive disorders early in the disease course, even pre-dating motor symptoms. Furthermore,
degenerative changes of the serotonin, norepinephrine, and dopamine neurotransmitter systems are
associated with depression and effective medications influence these neurotransmitters. Functional
imaging studies suggest hypometabolism of basal ganglia-frontal circuits. In general, family history
of depression is not associated with development of depressive disturbances in PD. Psychological reac-
tions can also influence the development of a persistent and pervasive depressive disorder, especially
later in the disease.
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Table 1
Neuropsychiatric Disturbances in Parkinson’s Disease: 
Etiological Classification

Primary Secondary

Selective cognitive deficits Psychosis
Executive dysfunction Hallucinations

Dementia Delusions
Delirium Vivid dreams
Depressiona Depressiona

Apathy Mania/depressionb

Anxiety
Fatigue Fatigue
Akathisia Hypersexuality
Sleep disorders L-dopa abuse

REM sleep behavior disorder Impulsive–compulsive behaviorsa

Fragmented sleep
Excessive daytime somnolence
Sleep apnea (obstructive)

Impulsive and compulsive behaviorsa

aSome disturbances may be intrinsic to the pathology, secondary to effects of
treatments and/or the impact of the disease, or a combination of these factors.

bMania or depression may occur in the context of “on–off” motor fluctuations
(i.e., non-motor fluctuations or following deep brain stimulation, particularly in the
region of the subthalamic nucleus). REM, rapid eye movement.
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Diagnosis

Direct and careful inquiry is critical for recognizing depressive disorders. Depressive disorders
should be suspected when self-reported disability exceeds evidence on the examination. Patients or
clinicians may resist exploration of the potential diagnosis of depression because of fears about the
implications of a psychiatric diagnosis, but an unacknowledged and untreated psychiatric disturbance
is ultimately more problematic.

The core symptoms of depression (low or depressed mood, anhedonia, and diminished interests)
and the other nonsomatic features of depression (e.g., excessive pessimism and negative ruminations,
tearfulness, hopelessness, and guilt) are important for distinguishing depressed from nondepressed
PD patients. Most somatic symptoms, except for late insomnia and reduced appetite, have little sensi-
tivity for depressive disorders (4).

Many people think that mood disorders result from a lack of coping skills but the opposite actually
occurs. With PD (or any chronic illness), successful coping and adaptation is virtually impossible in
the face of an untreated mood disorder. Once the depressive disorder is treated, the person is better
able to compensate and face the challenges associated with PD. In fact, such changes may be signs
that the mood disorder is responding to treatment.

Differential Diagnosis

The differential diagnosis of depressive disorders includes normal states of grief or demoraliza-
tion, interpersonal difficulties, major mood disorders (major depression, dysthymia, or bipolar disor-
der), adjustment disorders, anxiety syndromes, drug-induced or fluctuating mood states that correspond
to “on-off” anti-parkinsonian medication effects, pathological tearfulness (also called emotionalism),
dementia, apathetic states, psychosis, delirium, and thyroid disease. It is critical to distinguish whether
a patient has more than one disturbance (e.g., major depression, cognitive impairment, and drug-
induced mood changes).

Depressed mood states may represent a normal psychological reaction rather than a pervasive mood
disorder. There is a risk for over diagnosis of depressive disorders because the term depression is used
commonly to refer to a variety of mood states, including anger, apathy, low mood, grief, demoraliza-
tion, disgust, fatigue, frustration, embarrassment, anxiety, and fearfulness.

Shared clinical features between depression and PD also increase the risk of over diagnosis of
depressive disorders. Overlapping features include slowness (psychomotor retardation), hypomimia
(restricted affect), hunched posture, cognitive impairment, sleep, appetite, fatigue, and impaired ini-
tiation (apathy) (5). Conversely, underdiagnosis is also a problem because motor symptoms can mask
depressive phenomena, clinicians may be inattentive to psychiatric disturbances, or the advanced age
or the presence of PD leads individuals to “explain away” depressive disorders as “understandable”
reactions.

Course and Prognosis of Depression

Little definitive information is known on the course of depressive disorders in PD (3). If left
untreated, depression in PD is associated with excess cognitive and motor dysfunction, accelerated
disability, greater caregiver distress, economic strain, and worse quality of life. Nonmajor forms of
depression often progress to major depression if untreated. There are no consistent relationships
between depression onset and severity to age onset or duration of PD, motor severity, or disease stage
or subtype. Patients with very mild symptoms of PD can have profound and disabling depressive dis-
orders that have greater impact than their motor dysfunction.

Treatment

Promotion of self-management is one important component of treating patients with chronic
diseases (2). Accordingly, education, exercise, healthy emotional activities, pacing daily activities,



avoiding sleep deprivation, and maintaining a positive attitude are very important ways to reduce stress
and ward off development of more persistent depressed moods. Psychotherapy may help gain 
perspectives and maintain behaviors that promote well-being. “Watchful waiting” with follow-up in
2–3 weeks and encouragement of problem-solving strategies is appropriate if life stressors appear to
be the prevailing problem. Occupational, physical, and speech therapies, home care programs, and social
workers can be helpful in this regard. Psychiatric referral is indicated when there is diagnostic uncer-
tainty, if the patient does not respond to initially prescribed treatments, if more time is needed to pro-
vide care than is feasible in an outpatient neurology practice, or when there are concerns about suicidality
or other self-destructive behaviors.

Antidepressant medications are indicated when depressive disorders persist and contribute to sig-
nificant distress and dysfunction (2). The selective serotonin reuptake inhibitors (SSRIs; e.g.,
sertraline, escitalopram) and serotonin-norepinephrine reuptake inhibitors (SNRIs; e.g., nortriptyline,
venlafaxine) are most commonly used, but there is no evidence that one compound is more effective
when the patient undergoes a full course of therapy. Thus, antidepressant choices are based on drug
side-effect profiles. The goal of treatment should be remission of depressive phenomena. Careful
follow-up of the antidepressant response is critical because many patients are undertreated. Side
effects such as weight gain and sexual dysfunction are common with the SSRIs and affect compli-
ance. Low-dose trazodone (25–50 mg starting dose) often helps insomnia and can be tapered as the
depressive disturbance resolves.

Electroconvulsive therapy (ECT) is effective for PD-depression and indicated for severe depres-
sive disorders, especially when there is a need for a rapid response. Usually, this is when patients have
depression-related psychosis or severe vegetative symptoms. Inability to tolerate standard antide-
pressants and failure to respond to antidepressants are also indications. ECT often improves motor
function for periods lasting from hours to several weeks.

ANXIETY DISORDERS

Epidemiology
Pathological anxiety is a common and important problem in PD, but has received less attention com-

pared with depression (6). Anxiety syndromes appear in up to 40% of patients, affecting men and
women equally. Particularly common are generalized anxiety disorder (GAD), social phobia, and panic
disorder, which have prevalence rates of 25% in some series. Anxiety disorders and heightened anx-
iety can be features of depressive disorders, but they also tend to be chronic, whereas depressive dis-
orders are more often episodic. Anxiety can be associated with fluctuations in levodopa levels, although
there is not always a strict temporal relationship between anxiety and motor “off” states. Some patients
have disabling mood fluctuations characterized by severe and intractable anxiety and panic.

Signs and Symptoms

Akinesia and bradykinesia may provoke anxious reactions in the course of living with PD, but
anxiety disorders are distinguished by the stereotyped and persistent nature of the anxiety phenom-
ena. In general, anxiety disorders in PD resemble those of idiopathic anxiety disorders. Affected
patients who fail to meet discrete Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition (DSM-IV) syndromic criteria are regarded as having anxiety disorder, not otherwise speci-
fied. Panic attacks involve the sudden onset of unprovoked apprehension accompanied by various
somatic symptoms, including shortness of breath, gastrointestinal distress, palpitations, and flush-
ing as well as fears of losing control or dying. Some patients report episodic panic attack-like states
that occur at the same time daily and are associated with motor deficits. Claustrophobia, social phobia,
and other phobias are states of excessive apprehension precipitated by a given circumstance. The
heightened anxiety can be associated with panic features. Patients with GAD have chronic and
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excessive anxiety and worry over many aspects of their life. It is often associated with muscle ten-
sion, concentration problems, and fatigue. Sleep disturbances are common in most anxiety disorders.
Co-morbid depressive disorders are common, but not exclusively present. An important symptom of
anxiety is “inner tremor,” a feeling of tremor when nothing is shaking. This can be felt in the limbs
or trunk, where tremor is impossible.

Etiopathological Factors

Whereas depressed feelings in PD may be related to a sense of loss, most syndromic anxiety in PD
patients is recognized as foreign and excessive. To that end, anxiety syndromes in PD appear related
to the underlying disease pathology. Anxiety disorders often occur during the 3- to 8-year prodromal
period before the onset of motor symptoms, as well as more remotely, and may represent a risk factor
or a nonmotor symptom for the disease (6). Several studies implicate noradrenergic dysfunction or an
imbalance in noradrenergic/dopaminergic tone. Reports of reduced anxiety after neurosurgical treat-
ment of PD suggests frontostriatal involvement.

Diagnosis

The key diagnostic feature is the report or observation of unwarranted or discrete anxiety that is
generalized or related to a provoking circumstance.

Differential Diagnosis

Anxiety disorders include panic disorder, agoraphobia, social phobia, specific phobias, GAD, post-
traumatic stress disorder, and unspecified anxiety disorder. The combination of depression and anxi-
ety and the overlap of somatic features of anxiety with those of PD or other medical conditions can
confound diagnosis. Thus, it is important to exclude medical conditions such as hypothyroidism, hypo-
glycemia, and cardiac disease. Anxiety associated with motor fluctuations can be associated with a
more persistent anxiety disorder condition, but initial treatment should focus on minimizing “on–off”
fluctuations (7).

Course and Prognosis

There are no studies on the course and prognosis of anxiety disorders in PD. Some anxious patients
relay worries about their motor status even when they are doing relatively well. If the anxiety distur-
bance is unrecognized, this can lead to overmedication with anti-parkinsonian medications and ear-
lier onset of complications of therapy, such as “on–off” phenomena, dyskinesias, and psychosis.

Treatment

There are no formal studies on treatment of anxiety in PD. Many SSRI and SNRI antidepressant
agents are indicated for treatment of idiopathic anxiety disorders (e.g., panic disorder, social phobia,
GAD) and they also tend to benefit PD patients with similar conditions. Despite the putative role of
noradrenergic dysfunction, there is no evidence that SNRIs will work better than SSRIs for treatment
of anxiety in PD. Nortriptyline at low doses (e.g., beginning at 10 mg at bedtime) can be helpful in
promoting nocturnal sleep and reducing daytime generalized anxiety. The low dose limits the side
effects of nortriptyline, which is also relatively inexpensive compared to most other antidepressants.
Benzodiazepines can be cautiously prescribed in very low starting doses (e.g., lorazepam 
0.25 mg) for short-term or intermittent use with heightened symptoms; over the long term, their reg-
ular use often leads to drug tolerance, dependence, and interdose withdrawal phenomena with height-
ened anxiety and adverse cognitive effects. However, a few individuals with chronic anxiety disorders
actually do best on chronic low doses of benzodiazepines. Atypical antipsychotics such as quetiapine
at low doses (e.g., 6.25 mg starting dose) can also be tried. Co-morbid depressive disorders, which
are common, should be treated to remission.
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APATHY

Epidemiology
Previous studies show that apathy, defined as a state of diminished motivation, occurs in PD as an

independent syndrome in about 12% of patients and co-exists with depressive disorders in at least 25%
of patients. There are no clear predictors of apathy. The data are contradictory as to whether patients
with independent apathetic syndromes have greater cognitive impairment. Certainly, apathy is a
common component of dementia, delirium, or demoralization.

Signs and Symptoms

Apathy is manifest as a lack of motivation or initiative along with indifference about the degree of
inactivity (8). There is usually diminished perseverance, interest in new things, and concerns over one’s
health. Such patients generally enjoy themselves at arranged or structured activities, but they return
to their usual inert state once the event is over. Patients fail to take an active interest in others and may
be less conversational. They do not exhibit negativism, active social withdrawal, or anhedonia as seen
with depressive disorders. Apathy is usually not distressing to the patient, but their inactivity and lack
of spontaneous effort are frustrating to family members and caregivers, who tend to initiate complaints
and wonder if the patient has a depressive disorder.

Etiopathological Factors

Goal-directed activity is associated with intact dopaminergic and prefrontal cortical activity, but
apathetic syndromes commonly involve basal ganglia pathology. Evidence for neuronal loss in the
locus coeruleus implicates a role for noradrenergic dysfunction. A role for abnormalities in frontal-
subcortical circuitry is thus suggested. Parallels between features of apathy and those of PD, espe-
cially bradyphrenia and bradykinesia, suggest shared pathophysiological processes among these
cognitive, behavioral, and motor aspects of the disease. One study showed strong associations between
apathy, executive dysfunction, impairments in instrumental activities of daily living, and higher levo-
dopa doses. No clear demographic or historic features distinguish apathetic syndromes from PD in
general or compared with PD with depression.

Diagnosis

DSM-IV Text Revision(TR) uses the term “personality change with apathy secondary to a general
medical condition (PD)” when there is an apathetic syndrome. There are no established criteria for
diagnosing apathetic syndromes. Persistent and pervasive apathetic phenomena are often overlooked
or misdiagnosed as a primary depressive disorder. Recognition of the symptoms or syndrome is
important in order to guide treatment (8).

Differential Diagnosis

Neurological signs and symptoms such as akinesia, hypomimia, hypophonia, cognitive dysfunc-
tion, and bradyphrenia can confound recognition of apathy. It is critical to exclude other explanations,
such as a depressive disorder or delirium. SSRI antidepressants, which are most frequently prescribed
for depression in PD, can also cause apathy, but this has not been demonstrated specifically in PD.

Course and Prognosis

There are no specific studies on the course of apathy in PD or its impact on the long-term course
of the disease. Physical inactivity contributes to physical deconditioning, which can aggravate motor
disability and compound caregiver burdens.

Treatment

There are no studies on the treatment of apathy. Caregivers should be educated about apathy, exec-
utive dysfunction, and their manifestations. Families need to learn how to respond appropriately to the
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patient’s lack of motivation and encourage health-promoting behaviors, including medication compli-
ance, which the patient is unlikely to initiate. Treatment of co-morbid depression is an obvious first
step pharmacologically. There are reports of improved function with dopaminergic or noradrenergic
medications, such as amphetamines, levodopa, dopamine receptor agonists, selegeline, amantadine.
Anecdotally, the cognitive-enhancing agents that are cholinesterase inhibitors or N-methyl-D-aspartate
antagonists have been helpful.

SELECTIVE COGNITIVE IMPAIRMENTS AND DEMENTIA

Epidemiology and Phenomenology

Nearly all patients with PD demonstrate some degree of cognitive impairment that ranges from mild
selective deficits to dementia (9). Commonly, cognitive decline is not obvious clinically and scores
on dementia screening tests, such as the Mini-Mental State Exam (MMSE), are often in the “normal
range,” even for individuals with dementia. Early in the disease course, the impairments are more selec-
tive and generally affect the domains of executive and visuospatial functions, memory, and attention.
Cross-sectionally, about 25–40% of patients have dementia (10).

Signs and Symptoms

Executive dysfunction, which is especially common, involves impairments in the ability to process
new information and anticipate, plan, initiate, maintain, and change behaviors. Patients with execu-
tive dysfunction complain of disorganization and distractibility that prevents them from completing
tasks. Other affected cognitive domains include information-processing speed (bradyphrenia), explicit
recall (with relative sparing of recognition memory), spatial planning, verbal fluency, and attention.
The impact of these types of such deficits depends on individual circumstances, but they may con-
tribute to disability that affects employment or independent living.

Patients with more global impairments fall into three general subgroups. The first consists of an
intensification of the selective deficits, especially in memory and information-processing speed. A
second group shows wider involvement of cortical functions, including aphasia, apraxia, and memory
deficits, but the clinical presentation remains distinct from Alzheimer’s disease (AD). A third group
has clinical features consistent with both PD and AD, and the language deficits are especially pro-
nounced relative to the two other subgroups.

Etiopathological Factors

Postmortem and imaging studies suggest that dementia in PD is associated with neuronal loss of
the cholinergic cells of the basal forebrain. In addition to the typical findings of PD (Lewy bodies and
neuronal loss in the substantia nigra pars compacta), there are often Alzheimer-type neuropatholog-
ical changes (senile plaques and neurofibrillary tangles) in the limbic system and/or the cortex.
However, most cases of PD-dementia do not meet neuropathological criteria for definite AD. Cortical
Lewy bodies are observed in PD patients with and without dementia. Some PD patients will meet
neuropathological criteria for dementia with Lewy bodies at more advanced stages. The selective cog-
nitive impairments may involve dysfunction of nonmotor neural circuits, including mesolimbic and
mesocortical dopaminergic projections. Bradyphrenia may be associated with noradrenergic cell loss.
Dementia is also associated with increasing age, family history of dementia, depression, and more
severe motor dysfunction. Anticholinergic medications, medication interactions, disturbed sleep, and
co-morbid medical illnesses are extrinsic factors that contribute to cognitive impairment.

Diagnosis

There are no operational criteria for the diagnosis of cognitive impairments or dementia in PD.
Patients and families should be asked specifically about acquired changes in thinking abilities, memory,
language, and executive functions and how these changes affect function at work and home.
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Differential Diagnosis

Because dementia is not inevitable in PD, it is important to exclude other conditions. As for all
patients with dementia, there should be a metabolic work-up. Brain imaging, although justifiable, is
rarely of value. Cognitive impairments can lead to reduced social interactions, and this may be inter-
preted as a sign of depression. However, depressive disorders are also associated with increased cog-
nitive impairment, and can either aggravate or cause a dementia syndrome. Anti-parkinsonian and other
medications with psychoactive effects can also have deleterious cognitive effects. As frank dementia
develops later in the course of PD, early-onset dementia (i.e., coinciding with onset of PD motor signs
or within the first few years), suggests dementia with Lewy bodies.

Course and Prognosis

The course and prognosis of selective cognitive deficits and dementia in PD is unclear, in part
because of the lack of operational definitions. At end stages of the disease, about 70% of the patients
have a severe dementia syndrome. Dementia is associated with an increased likelihood of co-morbid
depression and/or psychosis, which increases caregiver burden and not uncommonly leads to nursing
home admission.

Treatment

There are no standard treatments of cognitive deficits in PD. Factors, such as anticholinergic medi-
cations, that contribute to cognitive impairment and dementia should be addressed. Education about
cognitive deficits, their impact, and potential compensatory strategies is helpful to patients and their
families. Formal neuropsychological testing can help clarify areas of relative strengths versus vulner-
abilities and serial testing can assess individual change. Cholinesterase inhibitors were shown to
improve cognition in three double-blind placebo-controlled studies (11–13). Effects of other potential
cognitive-enhancing agents (e.g., memantine, and neuroprotective agents) await further assessment.

PSYCHOSIS

Epidemiology and Phenomenology

The term psychosis refers to the specific phenomena of hallucinations (sensory perceptions with-
out a stimulus), delusions (fixed false beliefs despite evidence to the contrary), and thought disorder
(a disturbance in the form of speech). The development of psychosis in PD is invariably associated
with dopaminergic therapy. When hallucinations, particularly visual hallucinations, occur in the
absence of dopaminergic treatment, the diagnosis of dementia with Lewy bodies should be consid-
ered. Hallucinatory experiences are considered “benign” when the patient has insight into their non-
real nature and is not disturbed by them, but the ability to discriminate can vary, especially in the setting
of dementia. “Illusions,” sensory distortions of real objects, are not strictly hallucinations, but are
grouped with that category. A lamp is seen as a person, a fire hydrant as a dog, or a shadow as a lurk-
ing animal. Many PD patients seem to develop illusions before hallucinations, but the prognostic sig-
nificance of this is uncertain. Often, patients have insight into the non-real nature of these experiences,
but may not reveal them to clinicians or family unless asked specifically.

Hallucinations involve any sensory modality and occur in nearly 50% of patients over the course
of the disease. Cross-sectionally, about 25–40% of patients experience hallucinations (14). The hal-
lucinations are predominantly visual, and usually take the form of nonthreatening people—sometimes
strangers, sometimes family or friends—who look real. They are often outside the house, people fixing
the road, children climbing trees, and so on. Some people experience “presence hallucinations,”
defined as the compelling feeling that someone is in the room behind the patient, forcing him or her
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to turn. “Passage” hallucinations consist of brief sightings of someone or something passing in the
peripheral visual field. The patient typically sees the same hallucination each time. They may occur
in the light or the dark, and tend to occur when the patient is alone, relaxing, watching TV, or read-
ing. They usually ignore the patient although they may interact among themselves. Patients with insight
into the non-real nature of their hallucinatory experiences may find them amusing. Patients who lack
insight can become distressed and may have associated paranoia. Some patients feel a responsibility
for their “house guests” and attempt to feed or tend to their presumed needs.

Less than half the patients with visual hallucinations suffer from other types of hallucinations. About
10% of patients have auditory hallucinations; olfactory, tactile, and visceral hallucinations are less
common (15). These forms of hallucinations almost invariably occur in people who also have visual
hallucinations. In general, they are indistinct phenomena that do not involve the visual hallucination.
That is, the patient may hallucinate people who are silent, and, at other times hear party noises or muf-
fled speech outside the room.

Reported prevalence rates for delusions are 3–30%. Delusions are generally of a paranoid nature. A
common delusion is of spousal infidelity. Other delusional themes include concerns about abandonment,
or people living in the house, planning harm, stealing money, purposefully misplacing items, spying,
and so on. In nondemented patients the sensorium is clear and scores on tests of cognitive function, includ-
ing the MMSE are normal. Frequently complicating the psychosis are both anxiety and depression.

Other Etiopathological Factors

Cognitive impairment, especially dementia, is the major risk factor for the development of psy-
chosis (14). Aside from dementia, systemic disorders, particularly infections, contribute to develop-
ment of psychotic symptoms, usually in the context of a delirium. Medication toxicity is also common.
Renal failure, even if partial, will increase the risk of amantadine toxicity because it is excreted via
the kidneys. Each of the anti-PD medications can induce delirium or psychosis with a normal senso-
rium, so drug toxicity from excess dosing should always be considered, as a patient may accidentally
overdose. Other psychoactive medications (e.g., benzodiazepines, non-PD anticholinergic medications,
antihistamines, opiates, steroids) can result in psychosis. In the absence of other contributing factors,
such as a delirium, it should be kept in mind that the development of psychotic symptoms is “state-
dependent.” Thus, the psychotic symptoms are dependent on several factors, including degree of sleep
deprivation and stress, and not on the brain drug level alone. Goetz et al. demonstrated this by hospi-
talizing a cohort of patients who had visual hallucinosis on L-dopa in their homes. None developed
any psychotic symptoms with intravenous infusions of L-dopa in the hospital.

Diagnosis

The diagnosis of psychosis rests on the presence of hallucinations or delusions, irrespective of
whether the patient has insight. A key diagnostic issue is whether the patient has psychotic symptoms
in the context of a normal sensorium or if there is evidence for an encephalopathy, with fluctuating
levels of awareness, alertness, and attention. It is common for the psychotic symptoms to be context-
dependent. Thus, hallucinations are rarely experienced in the office setting and reports of delusions
are more common than the actual experience of them in the presence of the doctor. It is critical to
obtain information about the presence of psychotic symptoms from an informant because patients may
not have adequate insight to report their abnormal beliefs or experiences, or simply forget about them
when they are not present.

Differential Diagnosis

The differential diagnosis of PD-related psychosis includes encephalopathy (delirium), during
which a global change in mentation with fluctuating levels of alertness and attention is frequently
accompanied by confusion, disorientation, and psychotic symptoms. In patients with a dementia, there

Parkinson’s Disease 171



will be greater confusion over their baseline level. The distinction between drug-induced visual hal-
lucinations from Bonnet’s syndrome, in which elderly people, particularly those with visual impair-
ment, develop benign complex visual hallucinations, may be impossible. If the hallucinations are
drug-induced they should resolve with reductions in the medications. Parasomnias can also be diffi-
cult to distinguish from psychosis. Patients may act out a dream, as in rapid eye movement (REM)
sleep behavior disorder, or awaken from a dream to experience its continuation while awake, or suffer
a “REM intrusion” while awake but in a near sleep state. “REM intrusions” are brief dreams in
twilight state. Vivid dreams will be reported the next morning as if the events had truly occurred. This
can mimic hallucinatory experiences or delusional thinking.

Course and Prognosis

The enhanced use of safe and effective drugs to treat psychosis in PD has improved outcomes but
the presence of psychosis carries a poor prognosis (16). Despite demonstrated improvements in psy-
chotic symptoms in each of the two randomized controlled trials with low-dose clozapine, there was
a 10% mortality rate during the 3-month trial, with deaths split evenly between the placebo- and drug-
treated subjects. In a follow-up of the cohort from one clozapine trial, mortality was 25% at 22 months
and nursing home placement occurred in 42%. There were, in addition, multiple hospitalizations, often
for nonpsychiatric problems. Despite the use of clozapine in the first follow-up report, 69% of treated
patients remained psychotic, albeit to a milder extent. Nondemented psychotic patients often devel-
oped dementia during the 22-month follow-up. This contrasted with a follow-up study on such patients
before clozapine was used and there was 100% mortality by 16 months.

Treatment

When patients have insight, the first approach to treatment is to exclude a contributing medical con-
dition such as pneumonia or urosepsis. Once this is done, medications must be reduced or economized
as far as possible. Sometimes, non-PD medications such as anticholinergics, used for bladder hyper-
activity, or anxiolytics can be discontinued. PD medications should be reduced or stopped depending
on the effect on motor function. Although it has not been studied, we recommend tapering and dis-
continuing one drug at a time rather than tapering all the drugs simultaneously. Cholinesterase
inhibitors have been shown in open-label studies to reduce psychosis in PD and improve cognition,
which may reduce the risk for psychosis. Thus, their use can be considered although definitive stud-
ies have not been conducted. Addition of an atypical antipsychotic should be considered when the psy-
chotic symptoms are bothersome or if there is associated agitation, oppositional, or aggressive behavior
that affects caregiving (17). Strong data supports the use of clozapine. Doses as low as 6.25 mg at
bedtime are often effective, but the mean dose required in most studies is 25 mg per day. A large number
of PD patients have been successfully treated with quetiapine. Because quetiapine does not require
any blood monitoring and clozapine does, quetiapine has become the initial antipsychotic of choice
for most American PD experts. Several randomized controlled trials have demonstrated that olanza-
pine worsens motor function in PD patients so it should be avoided. The limited published data on
risperidone also indicates that it worsens motor function. As of this writing, a single report, an open-
label retrospective study suggests that aripiprazole is neither helpful nor well tolerated, however, fur-
ther study will be needed to draw conclusions.

BRAIN SURGERY FOR PD

After a lengthy hiatus in which surgery for PD was extremely rare, limited primarily to thalamo-
tomies for the treatment of refractory tremor, functional neurosurgery was resurrected to treat several
motor problems in PD (18). It became apparent that ablative lesioning could be improved on by 
electrical stimulation to reduce the actual damage to the brain while simultaneously allowing a vari-
ety of stimulation parameters to be altered to better cope with individual variation and plasticity over
time.
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Signs and Symptoms

Deep brain stimulation (DBS) in PD has been associated with a variety of psychiatric outcomes (19).
Most of these are direct physiological effects, whereas others occur because of profound changes in
function that often alter family psychodynamics. The direct physiological consequences of DBS on
mood have been reported, with some cases in detail (20,21). Observed effects include acute depres-
sion, delayed-onset depression, immediate relief of depression, apathy, euphoria, disinhibition, hallu-
cinations, and a 10% incidence of acute mania in some series (22). A sub-clinical effect described in
one report is a decline in the ability of patient who had received bilateral subthalamic nucleus (STN)
DBS to assess facial emotions in other people. This type of effect could have a significant but hard to
detect impact on patients’ quality of life (23). We note this only to illustrate that there may be subtle
changes associated with DBS.

Pallidotomy can cause affective and cognitive changes, but these appear to be less marked or common.

Neurobiology

The mechanisms for the various responses to STN DBS are unknown. The medial STN is believed
to be connected to the limbic portion of the globus pallidus, the striatum, the prefrontal and cingulate
cortices. There is a rich connection between portions of the frontal lobes and the STN.

Other Etiopathological Factors

Most of the factors inducing behavioral changes in the DBS patients remain unknown. Elec-
trode location is a critical factor; too low a placement has induced depression, and relatively 
small changes in stimulator settings have been associated with dramatic alterations of mood. The
presence of significant cognitive impairment puts the patient at risk for further cognitive declines
after surgery.

Diagnosis

Identification of postoperative behavioral changes is not difficult, although it may be difficult to
distinguish a primary effect of the stimulation from a secondary effect. A patient who has a poor
response to surgery may develop a pervasive depressive disturbance, which presumably is different
from a depressive disturbance induced physiologically by the stimulator settings.

Differential Diagnosis

Some behavioral effects may mimic drug-related effects, particularly psychosis. In general, anti-
PD medications can be reduced with STN surgery, hence behavioral changes that are possibly med-
ication-related may be handled by drug reduction.

Course and Prognosis

Whether the course of the behavioral abnormalities associated with DBS is the same or different
than those that evolve naturally is unknown. The discrete stimulation-induced syndromes are recog-
nized by either their appearance or resolution following DBS adjustment, and their resolution within
seconds, which is atypical for sustained depressive or manic syndromes.

Treatment

DBS adjustments need to be made when a behavioral change is thought to be associated with the
DBS itself.

FATIGUE

Fatigue is a symptom complex that has multiple meanings. Whereas PD patients suffer from objec-
tively measurable muscle fatigue with repeated muscle contractions, the fatigue discussed here is a
“sense of tiredness, lack of energy or total body give out” (25). It is a subjective perception that is one
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of the most common symptoms in all of medicine. There are few disorders, physical or mental, not
associated with an increase in fatigue.

Epidemiology

Hoehn and Yahr noted in 1967 that fatigue alone was a rare presenting feature of PD. In surveys
of PD patients, however, fatigue was common, affecting half, and was typically long lasting. In addi-
tion, half the patients who suffer from fatigue consider it to be as bad as their other symptoms.

Neurobiology

The underlying physiology of fatigue is unknown. Evoked potentials have demonstrated differences
in responses in fatigued versus nonfatigued PD populations but how these relate to the perception of
fatigue is unknown. Objectively demonstrable muscle fatigue, and physiological measures of exer-
cise efficiency such as oxygen utilization for exercise tasks do not correlate with perceptions of
fatigue (26). The overlap between mood and fatigue is so large that it is likely multiple factors are
involved in the development of fatigue, which often predates the diagnosis of PD.

Etiopathological Factors

The “causes” of fatigue are unknown. There is an association between fatigue and depressed
mood, but nondepressed patients often suffer from fatigue (27). Fatigue may be associated with sleep
disturbances but successful treatment of excessive daytime sleepiness may not improve true fatigue.
Fatigue does not correlate with motor dysfunction, duration of disease, or age. It does correlate with
the self-perception of poor health.

Diagnosis

The diagnosis of fatigue rests on the patient’s report, or response to questioning (28). It cannot be
demonstrated on examination as it does not correlate with muscular fatigue.

Differential Diagnosis

The overlap between fatigue and depression is large enough that fatigued patients should be evalu-
ated for depression. They may have both. Other explanations for the fatigue should be considered,
particularly other medical illnesses such as heart failure, anemia, hypothyroidism, and the like. Low
blood pressure is another consideration, although not documented in published series. The overlap
between sleepiness and fatigue is another area where interventions may be helpful. Patients should
be evaluated for excessive daytime sleepiness, which may be perceived as fatigue and which may be
treatable.

Course and Prognosis

Only one study has been published looking at long-term outcome. Those results were discourag-
ing. Patients who were fatigued when the first prevalence survey was taken remained fatigued when
assessed 9 years later, despite treatment attempts. On the other hand, patients who were not suffering
with depression initially were very unlikely to develop it. Overall, the fatigue worsened over time.

Treatment

There is no treatment known for fatigue in PD. Whereas amantadine improves fatigue in multiple
sclerosis , there is no data to suggest it helps in PD (28). Dopamine agonists have been implicated in
worsened fatigue but this may be a confound resulting from their sedating side effect. Modafanil has
been shown to improve excessive daytime sleepiness but not fatigue. Antidepressants have not been
adequately studied but appear to improve mood without resolving the fatigue. Endurance training has
been shown to improve fatigue in patient with other medical conditions including chemotherapy and
cancer. It has not been tested in PD. Patients often reject this intervention, describing themselves as
desirous but too fatigued to begin an exercise program. A role for stimulants such as amphetamines
has been advocated but no data supports their use.
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IMPULSE CONTROL AND COMPULSIVE BEHAVIORS
Although rare, there are behavioral abnormalities that appear to be drug-related that have attracted

much attention and can be especially problematic (29). The first is hypersexuality. When L-dopa was
first introduced, it was considered by some to be an aphrodisiac. In recent times, the anti-PD med-
ications have been recognized as causing hypersexuality as well as abnormal sexual behaviors such
as cross-dressing, exhibitionism, and even zoophilia (30). These activities are rare but can be very dis-
ruptive or distressing. The treatment approach is uncertain. Reducing dopaminergic medications,
especially dopamine agonists, behavioral counseling, and antipsychotic and medications are the usual
treatment routes. Medications that help with impulsivity, such as SSRIs, or mood stabilizers are also
tried. The patient’s day should be structured so opportunities for the behavior are limited, especially
if it carries a risk of harm to others or the patient. Psychiatric hospitalization may be necessary to gain
behavioral control.

Pathological gambling resulting from anti-PD medications is relatively rare, but devastating (29,
31). Patients and families should be specifically warned about the potential for pathological gambling
as most patients are not aware that this behavioral change is related to medication changes. Even those
who have never gambled may attribute their behavior to changes in circumstances and, until it becomes
problematic, finding a new source of enjoyment. As with hypersexual behavior, the treatment is uncer-
tain, but the same medication approaches are used. In addition, families or others often need to take
complete control of the finances and limit the patient’s access to money and gambling opportunities.

“Punding,” a syndrome first described in amphetamine addicts, refers to an obsessive-compulsive-
like fascination (29) with handling objects and taking them apart, usually with less success at putting
them together again. Patients may catalog their jewelry or enter sums on a calculator, as in balancing
a checkbook, endlessly. Although patients may recognize their behaviors as abnormal, they do not find
them disquieting and thus do not ask for help. These behaviors, however, may lead to inattention to
other more vital matters, which can cause others to raise concerns.

Less problematic are other perseverant behaviors that also are drug-related, such as producing soft
“sucking” sounds, humming single tunes, or making stereotyped gestures. In some cases, these behav-
iors are compulsive (i.e., repetitive acts that the patient feels driven to perform and leads to a relief in
anxiety). Unlike the punding and gambling, these syndromes may bother patients so that they com-
plain about them. Treatment involves lowering or altering the anti-PD medications or possibly adding
an SSRI.
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Neuropsychiatric Disorders in Multiple Sclerosis

David C. Mohr and Darcy Cox

INTRODUCTION

In this chapter, we review the empirical literature on the epidemiology, etiology, consequences, and
treatment of neuropsychiatric disturbance associated with multiple sclerosis (MS). We focus primar-
ily on depression and neuropsychological impairment, as most of the empirical literature examined
these two areas. However, we briefly describe other areas including pathological laughing and crying
(PLC), anxiety, anger, and bipolar disorder.

EPIDEMIOLOGY AND ETIOLOGY

Depression
It is widely agreed that depression is one of the more common symptoms in MS (1–3). Twelve-

month prevalence of major depressive disorder (MDD) is 15–26%, with younger patients being more
likely to be depressed (4). However, nearly half of all MS patients experience significant levels of
depressive symptoms at any given point in time (5), and the lifetime prevalence of MDD following
an MS diagnosis is approx 50% (6). These rates of depression are higher in MS than in other chronic
illnesses (7,8) and other neurological disorders (9,10). Whereas the natural history of depression in
MS has not been adequately studied, examination of control conditions in intervention studies sug-
gest that depression in MS, left untreated, is not self-limiting (11).

Depression in MS likely has multiple etiologies. It clearly has psychosocial origins. Loss of func-
tion in MS is unpredictable, and for many patients, unrelenting. Although absolute level of cognitive
and physical impairment is not necessarily related to adjustment or depression (9,12–14), patient’s
perceptions of the uncertainty (15), variability in disease (16), and the perceived intrusiveness of dis-
ease on daily activities (17–19) are all related to depression and adjustment. Loss of social support
and social role functioning, which are associated with the disease, have also been shown to be asso-
ciated with depression (20–23).

Although the psychological sequelae of MS are associated with depression, this alone does not
account for the higher rates of depression in MS compared to rates found in patients with other pro-
gressive diseases. We have, therefore, proposed an etiological model that includes increased risk from
both MS pathological and MS pathogenic factors. MS brain lesion volume, particularly in the frontal
and temporal regions, have consistently been associated with increased risk of MDD and greater sever-
ity of depressive symptoms (24–26). It is increasingly accepted that some proinflammatory cytokines
can induce and/or aggravate symptoms of depression in the general population (27). Consistent with
this literature, there is evidence in MS that depression is strongly associated with disease exacerbation,
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measured both clinically and by gadolinium-enhancing magnetic resonance imaging (MRI) (28,29).
Thus, depression may be a product of specific MS-related autoimmune disease processes, as well as
the neurological damage caused by these processes. This would indicate that depression could be both
a complication associated with MS, as well as a symptom of MS.

In rare cases, depression may be an iatrogenic effect of medications. The oral or intravenous gluco-
corticoids used to treat exacerbations can produce changes in mood and cognition (30). There has
also been some speculation that new-onset or increased depression may be an iatrogenic effect asso-
ciated with some of the disease modifying medications (DMMs) commonly used to treat MS.
Specifically, early uncontrolled studies suggested that the interferon (IFN)-β may be associated with
increased risk of depression (31–33). However, more recently studies have consistently and clearly
shown that IFN-β does not cause increases in depressive symptoms (34,35). Some patients may show
an increase in depressive symptoms following initiation of DMMs, however, this is likely an artifact
resulting from a pre-initiation drop in depression associated with increased optimism immediately
prior to initiation (36). Thus, an observed increase in depression represents a return to baseline depres-
sion rather than an effect of the medication.

Anxiety and Anger
Compared to depression, little has been written on anxiety in MS. Given the degree of uncertainty

and the perceived potential threat of the disease (15,37,38) it is not surprising that the rates of anxi-
ety are higher in MS than those found in the normal population (39). The point prevalence of prob-
lems with anxiety has been estimated at between 19 and 34% (40–42). One study has suggested that
anxiety is more common than depression (43).

Anxiety can have several sequelae. Anxiety can aggravate depression in MS and is associated
with increased rates of suicidal ideation, compared to depressed MS patients with little or no anxi-
ety (43). Anxiety is also related to decreased adherence to DMMs, which are all administered by injec-
tion. Anticipatory injection anxiety is related whether or not the patient is able to self-inject, and
self-injection is associated with adherence (44). Experienced injection anxiety is also directly related
to adherence.

Clinicians have frequently noted anger in MS patients (45,46). However, there is little empirical
literature in this area. Anger is an appropriate response to the frustrations of having a chronic illness
and encountering new physical limitations. It becomes problematic when the intensity of the anger
causes distress, and/or when the anger is displaced onto others in the environment. This is an impor-
tant area that deserves greater research efforts.

Pathological Laughing and Crying (PLC) and Euphoria
PLC has been used synonymously with pseudobulbar affect. PLC is defined as bouts of uncontrol-

lable laughing, crying, or both in response to nonspecific stimuli in the absence of a matching mood
state (47). It is estimated that PLC occurs in approx 5–10% of MS patients (48). It is generally associ-
ated with greater physical and cognitive disability. PLC is generally responsive to fluoxetine (49) and
fluvoxamine (50). Euphoria is a similar condition in which the patient’s mood is consistently cheerful
and he or she is seemingly unaware or unconcerned with his or her condition. Estimates of the preva-
lence of euphoria vary from 5 to 48%, although in our experience the lower number is likely more accu-
rate. Euphoria is a symptom of MS because it is associated with greater lesion load in the brain (9,51).
Extreme caution should be used in ascribing symptoms such as PLC or euphoria to psychological causes
such as repression or denial, particularly in patients with substantial cognitive impairment.

Cognitive Impairment
Cognitive impairment is very common in MS, with an estimated point prevalence of 40–75% and

a lifetime prevalence closer to 75%. Whereas prevalence is higher in patients with advanced disease,
significant cognitive impairment symptoms can also present at onset or early in the disease course,
and in patients with very low levels of physical disability (52,53).
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Cognitive disorders produce a decline in cognitive functioning that leads to impairment in the
patient’s ability to fulfill his or her responsibilities in daily life. The Diagnostic and Statistical Manual
of Psychiatric Disorders, Fourth Edition (DSM-IV) lists two cognitive disorders caused directly by
MS: “Dementia due to Multiple Sclerosis” and “Cognitive Disorder Not Otherwise Specified (NOS)
due to Multiple Sclerosis” (54). Patients can also experience cognitive dysfunction as a result of severe
depression, severe fatigue, or medication side effects.

Cognitive disorder NOS due to MS, the most common form of cognitive impairment, is a much
milder condition than dementia due to MS. Patients with cognitive disorder NOS due to MS may com-
plain of a number of subtle cognitive problems, including difficulty with memory, attention, multi-
tasking, word-finding, visuospatial learning, memory, and organization, and problems with
organization and scheduling (55–59). The presentation of cognitive problems across patients is het-
erogeneous. It is also important to recognize that patients can have significant cognitive problems, but
can have memory function preserved.

Dementia due to MS is characterized by severe memory impairment and severe impairment in at
least one other cognitive domain, which may manifest as aphasia, apraxia, agnosia, or disturbed exec-
utive functioning. This impairment must be of sufficient severity to produce a readily apparent func-
tional decline in most areas of the patient’s life, regardless of the patient’s level of physical functioning.
Fortunately, dementia due to MS is relatively uncommon. It typically occurs either very late in the
disease course or in the course of unusually aggressive disease.

A number of neuropathological findings have been associated with cognitive dysfunction in MS
patients. Lesion volumes derived from conventional T2 and T1 MRI have generally shown moderate
correlations with cognitive dysfunction (60–64). More recently, atrophy has been found to play sig-
nificant role in the development of cognitive difficulties in MS, perhaps particularly in patients with
frontal syndromes and more severe behavioral difficulties. Atrophy also can begin very early in the
disease course (65). Frontal atrophy, supratentorial atrophy, increased third ventricle volume, and atro-
phy of the corpus callosum have been shown to correlate with a number of cognitive problems, includ-
ing problems with learning and memory, behavioral disturbance, impaired reasoning, and poor
attention, as well measures of global cognitive impairment and dementia (65–69). Current research is
examining the relationships between newer imaging techniques, such as magnetization transfer ratio,
proton magnetic resonance spectroscopy, and functional imaging, which also appear to be more strongly
correlated with cognitive impairment than conventional imaging (70).

Other Psychiatric Disorders
There has been some suggestion that bipolar affective disorder may occur more frequently among

patients with MS than in normal controls (71,72). However, in the more than 15 years since publication
of these findings, there have been no reported replications of these findings. Psychotic symptoms are
also sometimes mentioned as being associated with MS, but there is no convincing evidence that 
psychotic symptoms occur at greater rates among MS patients compared with the general population
generally.

DIAGNOSIS

As noted above, although patients with MS can show a variety of psychiatric symptoms, depres-
sion and cognitive impairment have received the greatest attention. Therefore, the remainder of this
chapter focuses on these two prevalent neuropsychiatric conditions.

Depression
To diagnose MDD, a patient must have had either depressed mood or decreased interest or pleasure

in activities (anhedonia) for at least 2 weeks, plus at least four additional symptoms including among
the following: change in appetite, change in sleep, psychomotor retardation or agitation, fatigue, sense
of worthlessness, problems in concentration, and thoughts of suicide (see Chapter 4). Other depressive
diagnoses such as dysthymia or subthreshold depressions may include subsets of these symptoms. It



is important to note that the cardinal symptoms are depressed mood or anhedonia. Many depressed MS
patients may not feel sad, but may have lost motivation or interest in engaging in activities.

There have been some suggestions that some symptoms of depression are confounded with symp-
toms of MS (73). For example, fatigue, cognitive impairment, insomnia, and change in weight could
all potentially be symptoms of either MDD or MS. However, more recent evidence suggests that these
symptoms may not caused by only one source, but may be multiply determined. Indeed, a recent study
has shown that all symptoms of depression improve with treatment for depression, including those
that might be confounded with MS (74). Thus, in diagnosing depression, we do not recommend
excluding symptoms of depression for a diagnosis of MDD just because they may also be related to
MS. We recommend that any symptom of depression be considered a symptom of depression if it occurs
in the presence of either depressed mood or anhedonia.

Depression is under diagnosed in MS (7). Estimates are that 67% of MS patients with MDD receive
no treatment for their depression (75). This is likely a result of the “don’t ask, don’t tell” rules around
depression—most patients do not tell their physicians and most physicians do not routinely ask. A
number of screening questionnaires have been shown to effectively identify MS patients who likely
have MDD (76). However, the use of screening questionnaires for depression has not been widely
adopted, in part because they require some level of organization within a clinic to have them scored
and the information presented to the provider before the visit ends.

Many health care organizations, including the Veterans Affairs Administration, have adopted the
use of two questions asked by the provider annually: “have you been consistently depressed or down,
most of the day, nearly every day, for the past 2 weeks?” and “in the past 2 weeks, have you been much
less interested in most things or much less able to enjoy the things you used to enjoy most of the time?”
Consistent with findings from primary care (77), these two questions very reliably identify MS patients
with depression, with high rates of “hits” and low rates of false-positives (75). It is important to note
that MDD requires depressed mood or anhedonia (loss of interest). We strongly urge that MS patients
be screened for depression at each visit.

Cognitive Impairment

Patients are not always accurate in reporting their cognitive symptoms. It is not uncommon for
patients with little or no impairment to report significant symptoms, and those with severe symptoms
to minimize the severity (78). Level of cognitive impairment cannot be inferred from physical impair-
ment as the two are not well correlated. As such, formal neuropsychological assessment performed
by a neuropsychologist is usually required for a clear and objective evaluation of level of impairment
and areas of function that are impacted. If the patient is disabled because of cognitive symptoms, a
neuropsychologist’s assessment may prove useful as the patient attempts to obtain appropriate dis-
ability benefits. Unfortunately, there are a number of potential problems associated with neuropsy-
chological assessment. A full battery can often take several hours to administer. This can lead to a
number of difficulties, including problems related to the patient’s fatigue, issues with cost and reim-
bursement, and issues of accessibility.

Brief screening tools generally used by neurologists, such as the Mini-Mental State Exam, do not
have adequate sensitivity and specificity to identify probable Cognitive Disorder NOS in MS patients.
In addition, this measure may misdiagnose patients who have psuedodementia resulting from severe
depression, rather than cognitive dysfunction resulting from MS. The most simple and accurate screen
is the report of a spouse, partner, or other family member. Reports of family members have shown
much stronger correlations with objective assessment than have reports of patients (79).

CONSEQUENCES OF NEUROPSYCHIATRIC PROBLEMS

Depression has been shown to have the largest impact on quality of life in MS, exceeding the effects
of physical impairments and mobility problems (80). Depression can significantly increase disability
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by reducing a person’s ability to work effectively or fulfill other social roles in the family and else-
where. In addition to reducing quality of life and engagement in significant roles, depression increases
the risk of suicide in MS (81). Patients with MS have been shown to be more than seven times more
likely to commit suicide than the general population (82).

Cognitive impairment can also significantly reduce a patient’s ability to work or engage in daily
activities. Some research has found that cognitive impairments are the largest cause for disability,
exceeding the impact of physical impairments (83). Given the importance of cognition in the modern
workplace, this is perhaps not surprising. Cognitive impairments can also impact the patient’s rela-
tionships with others. People may attribute the patient’s symptoms or forgetfulness or inattention to
willful behavior, rather than acknowledging the presence of cognitive difficulty. Patients themselves
may misattribute cognitive symptoms to depression, stress, aging, or “losing their minds.”

Mild and moderate cognitive impairment often can require occupational accommodations, short-
term or permanent disability benefits, or unemployment (83,84), and may require additional assistance
with scheduling, organization, and other tasks. More severe dementia can impair many important daily
activities, including employment, driving, food preparation, care of small children, shopping, or man-
agement of finances. Patients with dementia resulting from MS may make unsafe or unwise decisions,
and may be sufficiently functionally impaired to require legal conservatorship.

TREATMENT

Depression

Evidence suggests that depression in MS, left untreated, will not improve (11). Although the eti-
ology of depression in MS may include disease-specific factors such as brain lesions or inflamma-
tion, the treatment literature has found that, as a group, patients with MS respond to treatment for
depression about as well as patients without MS.

Antidepressant Medications

Open-label studies have suggested that treatment with serotonin-specific reuptake inhibitors, tri-
cyclics (TCAs), and other classes of antidepressant medications are effective at reducing depression
(85,86). To date there has been only one small placebo-controlled trial of the TCA, desimpramine,
which showed mixed outcomes (87). Whereas 5 weeks of treatment showed significant improvements
the Hamilton Rating Scale for Depression (88), an interviewer-rated measure, there was no signifi-
cant improvement, compared to placebo, on self-reported severity of symptoms using the Beck
Depression Inventory (89). Upon conclusion of the trial, most patients were receiving the either the
minimal clinical dosage of 150 mg per day or less. A more recent study compared a 16-week treat-
ment of sertraline to two forms of psychotherapy for MDD among MS patients (90). Sertraline pro-
duced significant reductions in depressive symptoms on both objective and subjective measures of
depression. But it should be noted that physicians met every 4 weeks with patients and the median
daily dosage by the end of treatment was 150 mg, or three times the minimum clinical dosage. To the
best of our knowledge, there is no indication in the literature that there is any difference in efficacy
between sertraline and desimpramine. Thus, the difference between the two trials is likely that patients
in the sertraline trial received more potent dosing, compared to those in the desimpramine trial.

Physician Care for Depression

Most guidelines for the treatment of depression with pharmacotherapy, such as the Agency for Health
Care Policy and Research guidelines, require follow-up approximately every 4 weeks after the initia-
tion of antidepressant medication because most medications require 4–6 weeks to achieve their full effect
(91–94). The prescribing physician should monitor for response to treatment, side effects, and adher-
ence. If the patient has not achieved full symptom relief, the dose should be adjusted upwards or treat-
ment should be augmented with another medication. Adjustments in dose and medication should be
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made to manage significant side effects. Adherence, a significant problem in the treatment of depres-
sion, should be monitored closely. Most patients require several times the minimal dosage to achieve
full symptom relief (95).

A recent study examining the care of 260 patients with MS cared for by neurologists in a large health
maintenance organization, found that 26% of these met MDD criteria. Of those patients meeting MDD
criteria, 67% received no antidepressant, 30% received antidepressant treatment that was at threshold
or below threshold, and only 3% received doses that exceeded minimal clinical dosages (75). Data
suggests that most MS patients treated for MDD require doses greater than the minimal clinical
dosages to achieve full symptom relief. These findings are highly consistent with the literature from
primary care, which shows that physicians tend not to assess depression adequately and generally do
not provide adequate treatment (91).

There are many reasons why physicians who are not mental health specialists do not provide phar-
macotherapy that is adequate to produce full symptom relief. We believe one principal reason is that
the care models for depression do not fit with the care models in outpatient medical clinics. Most neu-
rologists who treat MS do not see their patients every 4 weeks, making it difficult to follow up. Thus,
for most clinics, alternative methods of supporting treatment for depression must be developed. A
number of studies have examined alternative methods of following depressed patients in primary care
and other non-mental health specialty care clinics. Most of these have used nurse telephone follow-
up to monitor symptoms of depression, side effects, adherence and management of life stressors
(96,97). Although such programs have not yet been developed or tested for MS, findings from other
settings suggest that depression outcomes can be significantly enhanced through such programs.

Psychotherapy

There have been several studies examining the efficacy of psychotherapy for the treatment of
depression in patients with MS (11,90). The literature suggests that psychotherapies focused on
improving the coping skills of patients are just as effective as antidepressant medications.
Psychotherapies that focus solely on provision of social support are less effective for patients with
MS. Data from the general psychiatric literature suggest that psychotherapy and antidepressant medi-
cations results in significantly greater rates of improvement than providing either treatment alone (98).
There is no reason to believe this finding would not be true for patients with MS as well. Thus, par-
ticularly for patients with more severe depression or depression that is refractory to a single treatment
approach, combined psychotherapy and pharmacotherapy may be indicated.

Predictions of Response and Relapse

In general, research has not found any disease-related predictors of outcome. Patients with physi-
cal and cognitive impairment appear to show initial responses to pharmaco- and psychotherapies that
are similar to those who do not have these impairments. However, patients with greater lesion load
and greater levels of cognitive impairment are significantly less likely to maintain the treatment gains
at 6-month follow-up (99). This suggests that MS patients with cognitive impairment and high lesion
load who are treated for depression should be followed closely to ensure maintenance of treatment
gains.

Although psychotherapy and antidepressant medications produce similar results in populations of
depressed patients, there may be some instances when one is preferable to the other. Studies for the
general psychiatric literature indicate that antidepressant medications are more likely to be effective
than psychotherapy in patients with severe depression (100). There is also an emerging literature sug-
gesting that antidepressant medications may be less effective than psychotherapy in patients with one
class of neuropsychological deficits, executive dysfunction (e.g., deficits in planning, organizing,
sequencing, and problem solving), associated with frontal and fronto-subcortical brain lesions. This
effect was first seen in the treatment of depression in the elderly (101–103). Our group has recent shown
similar findings among patients with MS (104).
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Cognitive Impairment

The DMMs appear to have a small to moderate impact on progression of cognitive symptoms.
Intramuscular IFN-β 1-a and IFN-β 1-b have been shown to help preserve cognitive functioning,
whereas no effect on cognition has been seen for glatiramer acetate (105–107). IFN-β 1-b has been
shown to have a positive impact on visual memory in a small group of relapsing-remitting MS (RRMS)
patients (106) and intramuscular IFN-β 1-a has been shown reduce decline across a broader number
of areas of cognitive functioning in RRMS, including processing speed, visuospatial learning and
memory, and executive functioning (108). No data on the effects of subcutaneous IFN-β 1-a on cog-
nitive functioning are currently available, and the impact of chemotherapy agents frequently used as
adjuncts to the DMMs are unknown.

There is little data on cognitive-enhancing drugs. A small open-label trial of donepezil HCl sug-
gested a limited benefit on cognition in MS (109). A small functional MRI study finds differences in
activation in left medial prefrontal areas and the right basal ganglia between cognitively intact MS
patients and controls performing a reading task following administration of rivastigmine (110). Further
research on the potential of this class of medications to slow progression of cognitive dysfunction in
MS is required before recommendations can be made.

At present, the most common strategies for managing cognitive difficulties encourage the patient
to develop compensatory and accommodation strategies. Neuropsychology, speech therapy, and occu-
pational therapy can be very useful in designing individualized compensation plans. External memory
aids (lists and reminders), reducing distractions, and structuring tasks tend to be the most useful strate-
gies, as well as pacing activity and rest periods to manage physical and cognitive fatigue. Compensating
for these kinds of difficulties frequently involves significant assistance and cooperation from others
in the patient’s life.

EFFECTS OF PSYCHOLOGICAL VARIABLES ON MULTIPLE SCLEROSIS

Whereas it is generally accepted that MS can have profound effects on psychological functioning in
patients, the notion that depression and/or stressful life events might affect MS is more controversial.

The Effects of Stress on Multiple Sclerosis

Many patients report that stress results in disease exacerbation. This notion was first considered
by Charcot, one of the earliest investigators of MS, who speculated that grief, vexation, and adverse
changes in social circumstance were related to the onset of MS (111). A recent meta-analysis of 14
empirical studies supported the hypothesis that stressful life events significantly increase the risk of
exacerbation (112). Consistent with this meta-analysis, stressors associated with the family and work
have been associated with the subsequent development of new gadolinium-enhancing MRI brain
lesions, an objective marker of inflammation (113). However, these data also suggested that different
types of stress may have differential effects. Whereas most of the studies examined the effects of
common, often more chronic stressors, such as family or work problems, one study examined the
effects of a traumatic stressor: being an Israeli civilian under actual or threatened missile attack during
the first Persian Gulf War (114). Contrary to all other studies, these investigators found a decreased
risk of exacerbation associated with traumatic stress. Given that such trauma causes a marked rise in
the release of endogenous glucocorticoids, this finding is perhaps not surprising. However, it does sug-
gest that if stress effects MS exacerbation then these effects may be variable depending on a number
of factors, including severity and chronicity.

To date, there is considerable support for the hypothesis that stress is associated with increased risk
of exacerbation. However, this literature is very underdeveloped and there is much that is unknown.
The mechanisms that underlie this association are unclear and there is no conclusive evidence of a
causal relationship. For example, it is certainly possible that the patient’s subjective experience of stress
is an early sign of exacerbation. Furthermore, we cannot link exacerbations to stressful life events in
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any given individual patient. Finally, it is important to acknowledge that the evidence an association
between stressful life events and MS exacerbation should not be interpreted as evidence that patients
are in any way responsible for exacerbations or disease progression.

Effects of Depression on Multiple Sclerosis

There are at least three potential pathways by which depression might affect MS disease:

1. Depression can affect MS indirectly by affecting behaviors such as adherence to DMMs that affect MS exac-
erbation or progression.

2. Depression can affect patient’s perceptions of the severity of symptoms.
3. Depression might affect MS directly via effects on the immune system.

There is some support for the indirect hypothesis. A longitudinal study of patients initiating an IFN
medication found that depression was associated with decreased adherence to medications used to treat
MS (31). However, successful treatment for depression with either psychotherapy or antidepressant
medications significantly reduces risk of discontinuation of DMMs (115,116).

There is also some support for the idea that depression may increase symptom severity. For exam-
ple, cross-sectional and longitudinal studies have reported that depression is associated with fatigue
(117,118). Treatment of depression results in significant improvements in fatigue (119). In addition,
depression has direct negative impact on performance of measures of cognitive function involving
frontal executive systems, frontally mediated executive functions, such as working memory, timed tasks
of reasoning and problem-solving, speeded attentional processing, and planning ability. It is likely
that this relationship is reciprocal in real-world scenarios, with depressed MS patients demonstrating
slowed processing and making poorer choices, which leads to unwanted outcomes that further worsen
depression. It is currently unknown whether effective treatment for depression in MS might reduce
the impact of some of these difficulties.

Finally, there is also some evidence that depression may affect MS pathogenic factors. IFN-γ, a
cytokine produced by T-cells, been shown both to precede and to cause MS exacerbation (120,121).
Successful treatment for depression has been shown to result in significant decreases in T-cell pro-
duction of IFN-γ (122).
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Table 1
Recommendations for the Treatment of Depression by Neurologists

Identify depression: Screen for depression at each visit by verbal assessment of mood and anhedonia using the
following two questions:

• “Over the past 2 weeks, have you felt down, depressed, or hopeless, more days that not?”
• “Over the past 2 weeks, have you found that you have had little interest or pleasure in doing things,

more days than not?”
Explain treatment options: If a patient is depressed, explain options including antidepressant medications,
psychotherapy, or both.
If the patient selects psychotherapy: Follow-up to ensure the patient makes the appointment.
If patient agrees to initiate pharmacotherapy: Initiate treatment with a standard antidepressant medication and
follow-up at least every 4 weeks until full response is achieved.

• At each follow-up visit assess adherence and problem solve around adherence lapses.
• At each follow-up visit, adjust dose upwards or augment with additional medications if symptoms

remain.
• At each follow-up visit, check for side effects. Problem-solve around management of side effects.

Change medication or reduce dosage when management strategies fail.
Maintenance of Gains: Continue follow-up at increasingly greater intervals. If patient shows significant signs
of cognitive impairment, follow the patient frequently to prevent relapse of depression.



SUMMARY

In this chapter we have reviewed the essential empirical literature on the epidemiology, assessment,
treatment, and consequences of neuropsychiatric disturbance in MS, principally depression and cog-
nitive impairment. Based on this literature we have made recommendations for the care of these dis-
orders. Table 1 displays a recommended algorithm for the treatment of depressive disorders. An
algorithm for assessment and management of cognitive dysfunction is offered in Table 2.
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Epilepsy

W. Curt LaFrance, Jr. and Andres M. Kanner

INTRODUCTION

Psychiatric disorders can be identified in 25–50% of people with epilepsy (PWE), with higher preva-
lence among patients with poorly controlled seizures. These disturbances include depression, anxi-
ety, psychotic disorders, cognitive and personality changes occurring in the interictal or ictal/post-ictal
states. Three areas of focus in epilepsy include co-morbid primary psychiatric processes, integrated
symptoms secondary to epilepsy, and nonepileptic seizures. Research in epilepsy and depression sug-
gests a possible shared pathogenic mechanism between seizures and mood disorders.

PWE have been found to be at higher risk of suffering from mood, anxiety, psychotic, and attention
deficit disorders (ADD [1–19]; see Table 1). The wide ranges reflect the different patient populations
surveyed and the different assessment techniques.

Some General Principles

The evaluation of any type of psychopathology in PWE must be approached with the following
questions in mind.

1. Is this psychiatric disturbance temporally related to the occurrence of seizures?
2. Is the onset of psychiatric symptoms associated with the remission of seizures? We consider the peri-ictal

psychiatric symptoms (pre-ictal and post-ictal) as well as inter-ictal symptoms associated with the onset or
remission of seizures as an expression of a para-ictal process.

3. Are the psychiatric symptoms the result of the introduction of an anti-epileptic drug (AED) with potential
negative psychotropic properties, or did they appear after discontinuation of an AED with positive psycho-
tropic properties (mood stabilizing, antidepressant, and anxiolytic properties)?

4. Do the symptoms meet diagnostic criteria of the Diagnostic and Statistical Manual of Mental Disorders
(DSM-IV), or the International Classification of Diseases or do these symptoms present as an atypical
disorder?

5. What is the impact of the psychiatric disorder at hand on the quality of life of patients?
6. What is the treatment for the psychiatric disorder? If pharmacotherapy is required, how do psychotropic

drugs interact with AEDs and what is the impact of psychotropic drugs on the seizure threshold?

DEPRESSION IN EPILEPSY

Depression is the most frequent psychiatric disorder in PWE. It is more common in patients with
partial seizure disorders of temporal or frontal lobe origin and among patients with poorly controlled
seizures (2–4,6). In three community-based studies, prevalence rates of depression ranged between 21
and 33% among patients with persistent seizures and 4–6% among seizure-free patients (2–4). Blum
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et al. recently reported the results of a population-based survey that investigated a lifetime prevalence
of depression, epilepsy, diabetes, and asthma in 185,000 households (5). Among the 2900 PWE, 29%
reported having experienced at least one episode of depression. This contrasted with 8.6% prevalence
among healthy respondents, 13% among patients with diabetes, and 16% among people with asthma.

Recent data have suggested that the relationship between epilepsy and depression is not unidirec-
tional, but bidirectional. Indeed, two population-based controlled studies of newly diagnosed adult-
onset epilepsy, carried out in Sweden and the United States, respectively, showed that a history of
depression preceding the onset of epilepsy was three to seven times more frequent among PWE than
controls (20,21).

Suicide in People With Epilepsy

The suicide rate in depressed PWE is 9 to 25 times higher in patients with partial seizures of tem-
poral lobe origin than expected in the overall population (22–24). In a recent review of the literature,
Gilliam and Kanner concluded that suicide has one of the highest standardized mortality rates (SMRs)
of all causes of death in PWE (25). Robertson reviewed 17 studies pertaining to mortality in epilepsy
and found that suicide was 10 times more frequent than in the general population (22). Rafnsson
et al. recently reported the results of a population-based incidence cohort study in PWE from Iceland
in which suicide had the highest SMR (5.8) of all causes of death (23). A Swedish study of cause-
specific mortality among 9000 previously hospitalized PWE found an SMR of 3.5 (24).

Depression As a Para-Ictal Phenomenon

Pre-ictal symptoms of depression and depressive episodes typically present as a dysphoric mood
in which the prodromal symptoms may extend for hours or even 1–3 days prior to the onset of a seizure.
In children, this dysphoric mood often takes the form of irritability, poor frustration tolerance, and
aggressive behavior. Blanchet and Frommer (26) assessed mood changes during 56 days in 27 PWE
who rated their mood on a daily basis. Mood ratings pointed to a dysphoric state 3 days prior to a
seizure in 22 (81%) patients. This change in mood was greatest during the 24 hours preceding the
seizure. Patients or parents of children with epilepsy often report that dysphoric symptoms completely
resolve the day after the ictus.

Post-ictal symptoms of depressive and depressive episodes have been recognized for decades but
have been investigated in a systematic manner in only one study (27). The presence of post-ictal symp-
toms of depression was identified in 43 of 100 consecutive patients with refractory partial seizure dis-
orders. These symptoms occurred after more than 50% of seizures and their duration ranged from 0.5
to 108 hours, with a median duration of 24 hours. Other studies have shown that symptoms of depres-
sion can outlast the ictus for up to 2 weeks, and, at times, have led patients to suicide (28,29).
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Table 1
Prevalence-Rates of Psychiatric Disorders in Epilepsy and the General Population

Prevalence rates

Psychiatric disorder Epilepsy General population

Depression 11–80% 3.3%: Dysthymia
4.9–17%: Major depression

Psychosis 2–9.1% 1%: Schizophrenia
0.2%: Schizophreniform disorder

Generalized anxiety disorder 15–25% 5.1–7.2%
Panic disorder 4.9–21% 0.5–3%
Attention deficit hyperactivity disorder 12–37% 4–12%
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Ictal symptoms of depression or a depressive episode are the clinical expression of a simple
partial seizure in which the depressive symptoms are the sole (or predominant) semiology. Ictal symp-
toms of depression ranked second after symptoms of anxiety/fear as the most common type of ictal
affect in one study (30). This presentation occurred in 21% of 100 PWE who reported auras consist-
ing of psychiatric symptoms (31,32). Yet, the actual prevalence of ictal symptoms of depression is yet
to be established in larger studies. The most frequent symptoms include feelings of anhedonia, guilt,
and suicidal ideation. Such mood changes were typically brief, stereotypical, occurred out of context,
and wee associated with other ictal phenomena. More typically, however, ictal symptoms of depres-
sion are followed by an alteration of consciousness as the ictus evolves from a simple to a complex
partial seizure.

Depression As Co-Morbid Disorder: Inter-Ictal Depressive Disorders

Inter-ictal forms of depression in epilepsy can be identical to depressive disorders described in
patients without epilepsy (i.e., major depression, bipolar disorder, cyclothymia, dysthymia and minor
depression). Nevertheless, a review of the literature has clearly shown an atypical clinical presenta-
tion of inter-ictal depressive episodes that fail to meet any of the DSM categories. Blumer coined the
term of Interictal Dysphoric Disorder to describe this atypical presentation, found in about one third
of patients with mood disorders in epilepsy (33). It is characterized by a chronic “dysthymic-like”
state, where symptoms tend to occur intermittently, intermixed with brief euphoric moods, explosive
irritability, anxiety, paranoid feelings, and somatoform symptoms (e.g., anergia, atypical pain, and
insomnia). This type of depression is often unrecognized.

Depression As an Iatrogenic Process
AED-Related Depression

AEDs can cause psychiatric symptoms (34). AEDs with γ-aminobutyric acid properties, primarily
phenobarbital, primidone, the benzodiazepines, tiagabine, and vigabatrin (35–39), are more likely to
cause depression. Other AEDs that have been linked to depression include felbamate, topiramate, lev-
etiracetam and zonisamide (40–42). The addition of AEDs with mood-stabilizing properties, such as
carbamazepine, valproic acid (VA), and lamotrigine, can occasionally cause depressive episodes,
albeit with a significantly lower frequency than other AEDs. More often than not, these AEDs are asso-
ciated with the occurrence of depression upon their discontinuation in patients with a prior history of
depression or panic disorder, which had been kept in remission by these AEDs (43).

Depression Following Epilepsy Surgery

There have been an increasing number of reports of depressive disorders following an anterotem-
poral lobectomy (44). It is not unusual to see “mood lability” within the initial 6 weeks after surgery.
Often, these symptoms subside, but in up to 30% of patients, overt symptoms of depression become
apparent within the first 6 months. Characteristically, symptoms of depression vary in severity from
mild to very severe, including suicidal attempts. In most instances, these depressive disorders respond
readily to pharmacological treatment with antidepressant drugs (see later discussion). Patients with a
prior history of depression are at greater risk, and this risk is independent of the postsurgical control
of seizures. All patients undergoing epilepsy surgery, therefore, should be advised of this potential
complication, prior to surgery.

Impact of Depression on Quality of Life in Epilepsy Patients
Depression has a significant negative impact on the quality of life of PWE. Lehrner et al. (45) found

that depression was the single strongest predictor for each domain of health-related quality of life that
persisted after controlling for seizure frequency, seizure severity, and other psychosocial variables.
Perrine et al. (46) found that mood had the highest correlations with scales of the Quality of Life in
Epilepsy Inventory-89 (QOLIE-89) and was the strongest predictor of poor quality of life in regression



analyses. In a study of patients with pharmaco-resistant temporal lobe epilepsy (TLE), Gilliam et al.
found that high ratings of depression and neurotoxicity from AEDs were the only independent vari-
ables significantly associated with poor quality of life scores on the QOLIE-89 summary score. The
authors did not find any correlation between the type and/or the frequency of seizures. Gilliam et al.
also found that mood status was the strongest predictor of the patients’ assessment of their own health
status in a group of 125 patients more than 1 year after temporal lobe surgery (47,48).

Treatment of Depression in Epilepsy

Before starting a patient on an antidepressant drug (AD), it is important to determine if the seizures
may be related to starting or stopping an AED. In all cases inquiry into suicidality is mandatory.

Do ADs worsen seizures? The variables associated with an increased risk of seizure occurrence with
ADs in patients without epilepsy include (a) high plasma serum concentrations, (b) rapid dose incre-
ments, (c) the presence of other drugs with proconvulsant properties, and (d) the presence of central
nervous system (CNS) pathology, abnormal electroechocardiogram (EEG), and personal and family
history of epilepsy (49–52). Thus, patients should be started at low doses with small increments until
the desired clinical response is reached. This will minimize the risk of causing or exacerbating seizures.

In general, the selective serotonin reuptake inhibitor (SSRI) class is safe in patients with epilepsy.
In one study, sertraline was found to definitely worsen seizures in only 1 out of 100 patients with refrac-
tory epilepsy (53). Blumer has also reported using tricyclic antidepressants (TCAs) alone and in com-
bination with SSRIs in epileptic patients without seizure exacerbation (54). Monoamine oxidase
inhibitors have not been known to cause seizures in patients without epilepsy. The ADs that should
be avoided in PWE include maprotiline, bupropion, amoxapine, and clormipramine (34,52). There is
little anecdotal data on the safety of the newer ADs of the serotonin and norepinephrine reuptake
inhibitor family (SNRI), venlafaxine and mirtazapine.

Pharmacokinetic Interactions Between ADs and AEDs

Most ADs are metabolized in the liver, and their metabolism is accelerated in the presence of AEDs
with enzyme-inducing properties, which include phenytoin, carbamazepine, phenobarbital, primidone
at regular doses, and oxcarbazepine and topiramate at higher doses. This pharmacokinetic effect is
not observed with the new AEDs (i.e., gabapentin, lamotrigine, tiagabine, levetiracetam, and zonis-
amide). Conversely, some of the SSRIs are inhibitors of one or more isoenzymes of the cytochrome
P450 (CYP 450) system. These include fluoxetine, paroxetine, fluvoxamine and, to a lesser degree,
sertraline (55–57). Citalopram, on the other hand, does not have pharmacokinetic interactions with
AEDs (34). Sertraline has been shown rarely to increase phenytoin levels, and this is thought to be
associated with displacement by tight protein binding, or by inhibition of the CYP 450 system (58,59).

Choice of Antidepressant

The SSRI class should be considered as the first line treatment in depressed PWE. They are safe
with respect to seizure propensity, are less likely to result in fatalities after an overdose, and gener-
ally have a favorable adverse effects profile. Furthermore, their efficacy in dysthymic disorders and
in symptoms of irritability and poor frustration tolerance makes this class of ADs more attractive among
PWE who have atypical forms of depression. SSRIs with no or minimal effects on CYP 450 isoen-
zymes, such as citalopram and sertraline, should be considered in patients taking hepatically metabo-
lized AEDs to avoid pharmacokinetic interactions.

In open, uncontrolled trials, TCAs have also been reported to yield a good clinical response, but the car-
diotoxic effects and severe complications seen in overdose make these drugs a second-line AD choice.
Blumer has anecdotal reports of the utility of low-dose TCA in PWE and Interictal Dysphoric Disorder (54).

A cautionary note is in order. Before starting an AD, clinicians must rule out a history of a manic
or hypomanic episode that may be suggestive of a bipolar disorder, as ADs can potentially trigger a
manic or hypomanic episode in the short term, and it may worsen the course of the bipolar
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disorder in the long term, particularly in the case of rapid-cycling bipolar disease. In such cases, an
AED with mood-stabilizing and antidepressant properties such as lamotrigine must be considered.
Carbamazepine and valproate may be added in case of persistent symptoms. Lithium should be con-
sidered if these AEDs are unable to yield a euthymic state.

Other Types of Psychiatric Treatments

Lithium was the first “mood-stabilizing drug” used for the treatment of patients with bipolar dis-
order. Its use in epileptic patients with affective disorders, however, has been fraught with several prob-
lems, including changes in EEG recordings and proconvulsant effects at therapeutic serum
concentrations in patients without epilepsy (34,60). Lithium’s neurotoxicity and related increase in
seizure risk increases with the concurrent use of neuroleptic drugs, in the presence of EEG abnor-
malities, and with a history of CNS disorder.

Electroconvulsive therapy is not contraindicated in depressed PWE (61–63). It is a well-tolerated
treatment and is worth considering in PWE with very severe depression that fails to respond to ADs.
Furthermore, there is no evidence that ECT increases the risk of epilepsy (64).

In addition to pharmacological intervention, the value of psychotherapy for the treatment of depres-
sion in PWE should not be overlooked. Surveys reveal that fear of the next seizure is rated as the great-
est concern in PWE (65). Counseling and psychotherapy can be very useful in helping the patient deal
with the stressors and limitations of living with epilepsy.

ANXIETY DISORDERS IN EPILEPSY

Anxiety is the second most common psychiatric co-morbidity in PWE, with an estimated preva-
lence between 15 and 25% (2–4,66,67). In 174 consecutive PWE from five epilepsy centers, a cur-
rent DSM-IV diagnosis of anxiety disorder was found in 30% of patients (66).

The various forms of anxiety disorders (generalized anxiety disorder, panic disorder, phobias,
obsessive-compulsive disorder, and posttraumatic stress disorder) can present interictally with the same
clinical manifestations as anxiety disorders in the general population. The peri-ictal presentations of
anxiety symptoms often differ from their inter-ictal manifestations, however.

Anxiety Episodes as Para-Ictal Processes

Ictal fear or panic is the most frequent ictal psychiatric symptom. It is the sole or predominant clin-
ical expression of a simple partial seizure (aura) or the initial symptom of a complex partial seizure
and usually has a mesial temporal lobe origin.

A careful history can help distinguish inter-ictal from ictal panic. Ictal panic is typically less than
30 seconds in duration, is stereotypical, occurs out of context to concurrent events, and is associated
with other ictal phenomena such as periods of confusion of variable duration and subtle or overt
automatisms. The intensity of the sensation of fear is mild to moderate and rarely reaches the inten-
sity of a panic attack. On the other hand, inter-ictal panic attacks consist of episodes of 5–20 minutes
duration, which at times may persist for several hours. The feeling of fear or panic is very intense (“feel-
ing of impending doom”) and is associated with a variety of autonomic symptoms, including tachy-
cardia, diffuse diaphoresis, and dyspnea. Patients may become so completely absorbed by the panic
that they may not be able to report what is going on around them; however, there is no confusion or
loss of consciousness, as seen in complex partial seizures. It is not infrequent for patients to develop
agoraphobia resulting from the fear of experiencing a panic attack. EEG recordings with sphenoidal
electrodes placed under fluoroscopic guidance may be necessary to demonstrate the mesial temporal
lobe epileptiform activity that generates ictal panic (68).

Patients with ictal panic may also suffer from inter-ictal panic attacks, which have been identified
in up to 25% of PWE (67).

Post-ictal symptoms of anxiety can be relatively frequent among patients with refractory partial
epilepsy. In a recently published study of 100 consecutive patients with pharmaco-resistant partial
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epilepsy, we identified a mean of 2±1 post-ictal symptoms of anxiety (range: 1 to 5; median = 2) in
45 patients (27). These symptoms occurred after more than 50% of their seizures and had a median
duration of 24 hours (range: 0.5 to 148 hours). Thirty-two patients reported symptoms of generalized
anxiety and/or panic; an additional 10 patients also reported symptoms of compulsions and 29 patients
experienced post-ictal symptoms of agoraphobia. In 44 of these 45 patients, post-ictal symptoms of
depression were also reported, which included anhedonia, feelings of helplessness, crying bouts, sui-
cidal ideation, and feelings of guilt.

Treatment of Anxiety Disorders in Epilepsy

Antidepressants belonging to the SSRI class can prevent the occurrence of inter-ictal panic attacks
as well as treat generalized anxiety disorder. On the other hand, there is as of yet no evidence that
these drugs have any impact on post-ictal psychiatric symptoms. ADs of the SNRI family have been
also been used with success, but no controlled studies exist in PWE. Benzodiazepines have been used
for years in the management of anxiety disorders. We do not recommend their chronic use because of
the development of tolerance and sedating adverse events. However, short trials with clonazepam can
be quite effective.

PSYCHOSIS OF EPILEPSY

Psychotic disorders can present as a schizophreniform disorder, indistinguishable from those of
patients without epilepsy. However, the term psychosis of epilepsy implies the presence of certain char-
acteristics that distinguish these disorders from those of patients without epilepsy.

Psychosis As an Expression of a Para-Ictal Process

Post-Ictal Psychotic Symptoms and Psychotic Episodes

Post-ictal psychotic phenomena can present in the form of isolated symptoms or as psychotic
episodes defined as a cluster of symptoms of at least 24 hours duration. The prevalence of post-ictal
psychotic disorders in PWE is yet to be established, but has been estimated to range between 6 and
10% (69,70). Habitual post-ictal psychotic symptoms have been found in 7% of 100 consecutive
patients with refractory partial epilepsy (27). Common findings include the following:

1. A delay between the onset of psychiatric symptoms and the time of the last seizure.
2. A relatively short duration.
3. An affect-laden symptomatology.
4. Clustering of symptoms into delusional and affective-like psychosis.
5. An increase in the frequency of secondarily generalized tonic-clonic seizures preceding the onset of post-

ictal psychosis (PIP).
6. Onset of PIP after having seizures for a mean period of more than 10 years.
7. Prompt response to low-dose neuroleptic medication or benzodiazepines (70–74).

In a study with 8 years of follow-up on patients with PIP, 3 developed chronic psychosis and 4 of
14 patients died (73).

In most cases, insomnia is the initial presenting symptom. In patients with recurrent PIP episodes,
families need to learn to recognize these symptoms so that a timely administration of 1 to 2 mg of
risperidone may avert the episode. Risperidone should be given for 2–5 days and then discontinued.

The occurrence of PIP episodes also has important localizing implications. PIP suggests the pres-
ence of bilateral independent ictal foci (72–74) so that patients undergoing surgical evaluation may
require longer video-EEG (VEEG) monitoring studies and possibly the use of intracranial electrodes.
If recordings with depth or subdural electrodes are used, prophylactic treatment with low-dose risperi-
done or haloperidol can avert the occurrence of such episodes during the invasive VEEG monitoring
studies (70).
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Ictal psychotic symptoms or episodes should always be considered in the differential diagnosis of
PIP and psychosis of epilepsy (POE), as a whole. It is typically a result of nonconvulsive status epilep-
ticus. The presence of unresponsiveness and automatisms should increase the suspicion. Yet, confir-
mation with EEG recordings is of the essence as certain psychotic processes, such as catatonic states,
can be associated with unresponsiveness and mannerisms that mimic automatisms.

Alternative Psychosis or “Forced Normalization”

The concept of alternative psychosis, developed from observations by Landoldt in 1953, (26) is an
inverse relation between seizure control and psychotic symptom occurrence. He described a “nor-
malization” of EEG recordings with the appearance of psychiatric symptoms and coined the term
“forced normalization.” Forced normalization has been reported in patients with TLE and generalized
epilepsies. Dongier reported the disappearance of a focal discharge during a psychotic episode in 15%
of 318 patients with peri-ictal psychoses (69). Prevalence rates of alternative psychosis are reported
to be 11–25% (75). As with other forms of POE, the psychotic manifestations were identified after a
15.2-year history of epilepsy in 23 patients reported by Wolf (76). The dopamine (DA) system has
been implicated in forced normalization. DA antagonists provoke seizures, and DA agonists have anti-
convulsant properties but may precipitate psychosis. Both Landoldt and Wolf reported a pleomorphic
clinical presentation with a paranoid psychosis without clouding of consciousness being the most fre-
quent manifestation. A premonitory phase involving insomnia, anxiety, a feeling of oppression, and
social withdrawal may occur in a prodomal phase. Forced normalization may then manifest as psy-
chosis, conversion symptoms, hypochondriasis, depression or mania.

INTER-ICTAL PSYCHOSIS OF EPILEPSY

Inter-ictal psychotic disorders can present with delusions, hallucinations, referential thinking, and
thought disorders, as in patients without epilepsy. Slater coined the term of inter-ictal POE to describe
certain clinical characteristics, particularly, psychotic episodes seen inter-ictally in patients with
chronic epilepsy (77). The description of these cases is remarkable for the absence of negative symp-
toms, better pre-morbid history, and less common deterioration of the patients’ personality. The psy-
chosis is less severe and more responsive to therapy.

Iatrogenic Psychotic Disorders

AED-Related Psychosis
Psychotic disorder as an expression of a drug toxicity has been reported with several AEDs, most

prominently ethosuximide, phenobarbital, and primidone as well as the newer AEDs topiramate and
levetiracetam (34). Psychotic disorders can occasionally follow the discontinuation of AEDs, partic-
ularly those with mood-stabilizing properties. Ketter et al. reported the development of some cases
who experienced psychosis among 32 inpatients who were withdrawn from carbamazepine, pheny-
toin, and valproic acid (43). Acute withdrawal from benzodiazepines is well known to result in an acute
psychotic episode (78).

Psychosis Following Temporal Lobectomy

Temporal lobectomy has been associated with postoperative psychosis. In a series of 100 of
Falconer’s patients, Taylor reported 7 with de novo postoperative psychosis (79). Jensen and Vaernet
reported de novo psychotic disorders in 9 of 74 patients (80). Trimble calculated postoperative de novo
psychoses to range between 3.8 and 35.7% (mean, 7.6%) of patients and suggested that in at least some
cases a causal relation by way of forced normalization was possible (81).

Many epilepsy centers currently do not consider patients with a preoperative history of psychosis
as candidates for epilepsy surgery. Thus, more recent reports of postsurgical psychosis in patients are
primarily de novo psychoses, which would be expected to be of lower incidence than postoperative
exacerbations of pre-existing psychosis.
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Yet, a history of psychosis should not be considered an absolute contraindication to epilepsy
surgery, provided that the patient can cooperate during the presurgical evaluation, has a clear under-
standing of the nature of the surgical procedure, and can provide a fully informed consent.

Drug Treatment of Psychosis in Epilepsy Patients
Antipsychotic drugs (APDs) are necessary in the management of psychotic disorders in epilepsy

patients despite their proconvulsant properties. Although it is essential that the risk of seizure occur-
rence be always carefully considered when starting APDs in these patients, it should never be a reason
not to treat a patient in need of APD.

The seizure rate associated with the use of APDs has ranged between 0.5 and 1.2% among patients
without epilepsy (82). The risk is higher with certain drugs, and in the presence of the following fac-
tors: a history of epilepsy, abnormal EEG recordings, history of CNS disorder, rapid titration of the
APD dose, high doses of APD, and the presence of other drugs that lower the seizure threshold (34).
For example, when chlorpromazine is used at doses above 1000 mg per day, the incidence of seizures
was reported to increase to 9%, in contrast to a 0.5% incidence when lower doses are taken (83).
Clozapine has been reported to cause seizures in 4.4% when used at doses above 600 mg per day,
whereas at a doses lower than 300 mg, the incidence of seizures is less than 1% (84). Although these
two drugs have been associated with the higher frequencies of seizures, most APDs have been asso-
ciated with seizure occurrence in the presence of the risk factors just cited.

Unfortunately, the impact of APD on seizure occurrence among PWE has not been properly stud-
ied. Pacia and Devinsky reviewed the incidence of seizures among 5629 patients treated with cloza-
pine (85). Sixteen of these patients had epilepsy before the start of this APD and all patients experienced
worsening of seizures while on the drug: 8 patients at doses lower than 300 mg per day, 3 patients at
doses between 300 and 600 mg per day, and 5 at doses higher than 600 mg per day. Higher doses of
clozapine were associated with greater risk of seizures than lower dose therapy (85). It goes without
saying that clozapine should be avoided or used in exceptional circumstances with extreme caution
in PWE.

Most APD can cause EEG changes consisting of slowing of the background activity particularly
when used at high doses. In addition, some APDs, particularly clozapine, can cause paroxysmal elec-
trographic changes in the form of inter-ictal sharp waves and spikes. This type of epileptiform activ-
ity, however, is not predictive of seizure occurrence. Data from studies by Tiihonen et al. suggest that
a severe disorganization of the EEG recordings is a better predictor of seizure occurrence (86).

Clozapine followed by chlorpromazine and loxapine are the three APD with the highest risk of seizure
occurrence. Those with a lower seizure risk include haloperidol, molindone, fluphenazine, perphenazine,
trifluoperazine, and the atypical, risperidone. The PDR data available on the atypicals report seizures
during clinical trials occurring with olanzapine (0.9%), quetiapine (0.8%), risperidone (0.3%) and zip-
rasidone ( 0.4%) (59). Whether the presence of AEDs at adequate levels protects patients with epilepsy
from breakthrough seizures upon the introduction of APD with proconvulsant properties, is yet to be
established. AEDs are sometimes started when clozapine is used at greater than 600 mg per day.

In addition to the proconvulsant properties of APD, clinicians must also consider the pharmaco-
kinetic and pharmacodynamic interactions between APD and AEDs. Induction of hepatic enzymes on
the introduction of enzyme-inducing AEDs may result in an increase of the clearance of most APD.
By the same token, discontinuation of an AED with enzyme-inducing properties may result in a
decrease in the clearance of APD, which in turn can lead to extrapyramidal side effects caused by an
increase of their serum concentrations. Finally, certain AEDs, like VA , can inhibit the glucuronida-
tion metabolism of APD like clozapine.

ATTENTION DEFICIT DISORDERS AND BEHAVIOR DISTURBANCES

In a population-based study carried out in the Isle of White in Great Britain, Rutter and colleagues
found behavioral disorders in 28.6% of children with uncomplicated seizures, and 58.3% of children
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with both seizures and additional CNS pathology (16). In a separate population-based study of children
with seizures, cardiac disorders, and controls, McDermott and colleagues found that children with epi-
lepsy had more behavioral problems than either the children with cardiac disease or the controls. The chil-
dren with epilepsy presented with higher rates of hyperactive behavior (28.1 vs 12.6% in cardiac children
and 4.9% in controls), headstrong or oppositional behavior (28.1 vs 18.3% of cardiac children and 8.6%
of controls), and antisocial behavior (18.2 vs 11.6% of cardiac children and 8.8% of controls) (17).

Symptoms of ADD and Behavior Disorders As an Expression of Para-Ictal Phenomena

Pre-Ictal Symptoms and Episodes
Pre-ictal irritability, impulsive behavior, and poor frustration-tolerance have all been reported by

parents of epileptic without attention deficit hyperactivity disorder (ADHD). Their actual prevalence
rates are yet to be established, however. Blanchet and Frommer identified pre-ictal irritability as a
prominent symptom, associated with symptoms of depression (26). These changes were more accen-
tuated during the 24 hours preceding the seizure.

Post-Ictal Symptoms of ADD and Behavioral Disturbances

In the study on clinical characteristics and prevalence of post-ictal psychiatric symptoms cited pre-
viously (27), post-ictal irritability was seen in 30 patients and poor frustration tolerance in 36, with a
median duration of 24 hours for each symptom (range: 0.5 to 108 hours).

ADD and Behavioral Disturbances As an Expression of Other Para-Ictal Processes

Behavior disturbances and ADD are frequent expressions of para-ictal processes, remitting or
improving significantly upon reaching seizure control. Examples include “epileptic encephalopathies”
such as the acquired epileptic aphasia of childhood (also known as Landau-Kleffner Syndrome) (87).

Aggressive behavior and ADD can be seen in children with gelastic seizures associated with hypo-
thalamic hamartomas. These psychiatric symptoms remit with cessation of epileptic seizures (88).

ADD and Behavioral Disturbances As a Co-Morbid Disorder:
Inter-Ictal ADD and Behavioral Disturbances

The prevalence of ADHD in PWE is reported to range from 10 to 40% (16–18). Many of the AEDs
can cause symptoms of behavioral disturbances. The most frequent offenders include GABAergic drugs
such as the barbiturates, benzodiazepines, and vigabatrin. Among the newer AEDs, topiramate and
levetiracetam have been implicated. Valproic acid can cause behavioral disturbances at higher doses
and encephalopathy even with therapeutic doses.

Treatment of Attention Deficit Hyperactivity Disorder in Patients With Epilepsy

The pharmacologic treatment of ADHD in PWE is the same as that of patients without seizures. In
general, there is no pharmacokinetic interaction between CNS stimulants and AEDs, though there have
been two reports that methylphenidate can increase blood levels of phenytoin and phenobarbital (34).

NONEPILEPTIC SEIZURES

Nonepileptic events are either physiologic or psychological in origin. Psychological nonepileptic
seizures (NES) resemble epileptic seizures (ES) presenting as a sudden, involuntary, time-limited alter-
ation in behavior, motor activity, autonomic function, consciousness, or sensation. However, unlike
epilepsy, NES do not result from epileptogenic pathology and are not accompanied by an epilepti-
form electrographic ictal pattern. Patients with NES are often disabled and difficult to treat.

Epidemiology

Of the 1% of the US population with epilepsy, between 5 and 20% have NES (89). They are usu-
ally women (approx 80%) and are between 15 to 35 years old (approx 80%) (90), although young
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children and the elderly can also develop NES. The patients, their family, and society bear an enor-
mous cost if psychiatric care is not provided or if inappropriate neurological therapy is instituted. NES
are not directly treated by AEDs, and yet most patients with NES receive unnecessary AEDs (91).
Extensive observational data suggest that AEDs are ineffective or may worsen NES (92). In some cases,
potentially dangerous invasive diagnostic studies, toxic parenteral medications, or emergent intuba-
tion are administered. Diagnostic and therapeutic challenges are complicated by the 10–30% rate of
co-morbid NES and ES. Misdiagnosis and mistreatment of NES as ES costs an estimated $110–920
million annually on diagnostic evaluations, inappropriate administration of AEDs, and emergency
department utilization (93).

Pathology

Although we do not have a specific “lesion” that explains NES, we do have an understanding of
the co-morbid psychopathology in patients with NES. The phenomenology of NES, also referred to
as pseudoseizures, is well defined, with systematic assessments of diagnostic co-morbidities and psy-
chological testing (94,95). Studies have informed us of risk factors for NES (e.g., sexual or physical
abuse, head injury) (96,97), and good prognostic features for NES resolution (e.g., female, indepen-
dent lifestyle, short duration of NES) (98–101). Negative prognostic factors include longer duration
of NES, co-morbid neurological and/or psychiatric disease, and pending litigation, among others.
Interestingly, CNS pathology and abnormal EEG did not predict outcome in two studies (102,103).

No single psychopathogenic process causes NES. NES are clinically classified under different
DSM-IV diagnoses, including conversion, somatization, and dissociation disorders and a much smaller
percentage as factitious disorder and malingering. A psychosocial stressor (e.g., sexual or physical
abuse, loss of a relationship, work stress, parental divorce) (104) is often identified but may take months
to uncover. Many patients with NES also suffer from mood (12–100%), anxiety (11–80%), personal-
ity (33–66%), nonseizure conversion/somatoform (20–100%), and nonseizure dissociative disorders
(up to 90%) co-occurring with their primary NES diagnosis of conversion, somatoform, or dissocia-
tive disorder (99).

Diagnosis of Nonepileptic Seizures

Obtaining an accurate diagnosis of NES is the essential first step for instituting proper therapy and
avoiding unnecessary and potentially dangerous therapies. Clinical features of ES and NES overlap,
however, and there is no one clinical feature that reliably distinguishes ES from NES. Subjective vis-
ceral, sensory or psychic phenomena, alterations in responsiveness, and convulsive motor activity can
be present in both disorders. Ictal presentations range from uncoordinated disorganized motor activity
to unresponsiveness without motor signs in NES. Clinical differentiation between NES and ES has also
been based on other identifiers such as the presence of pre-ictal pseudosleep (where patients report being
asleep but EEG shows them to be awake), and geotropic eye movements (forced downward deviation
of the eyes toward the floor with head turning) with NES, and the presence of post-ictal headache and
post-ictal nose rubbing with epilepsy. The use of suggestion in order to both provoke and stop NES is
documented. With the issue of disclosure and informed consent, activation procedures have drawn fire
recently as a potentially unethical intervention (105). However, when properly employed, seizure
induction can act as a “stepping stone” to treatment if the patient develops insight into the events (106).
The distinction between epilepsy physiologic nonepileptic events and psychological NES is based 
on the combination of thorough history, physical exam in the peri-ictal period, and neurophysiologic
monitoring.

VEEG monitoring led to an explosion of NES knowledge beginning in the 1980s (107–110). A
recent article reviewing the diagnostic tests, including EEG, neuroimaging, prolactin levels, and per-
sonality testing provides the sensitivities and specificities for each of these tests (111). It was once
thought that absence of physical injury sustained during a seizure was a diagnostic indicator differ-
entiating NES from ES; however, more than half of all patients with NES actually do have physical
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injury associated with their NES (112). Other injuries occur as a result of iatrogenic issues that are
also prevalent in NES, and death has resulted in medically aggressive treatment of NES (113). Up to
one half of NES patients have had “pseudostatus epilepticus” and 27.8% of patients with NES are
admitted to intensive care units inappropriately for treatment (114).

Nonepileptic seizures are not associated with epileptiform discharges on VEEG recordings, the gold
standard for NES diagnosis (115). Humility in diagnosing NES without VEEG—and sometimes with
VEEG—is critical. In one study, prediction of the nature of unusual seizures by the admitting neurol-
ogist was accurate in only 67% of cases. When observing these events without accompanying EEG,
determination from observations of unit personnel and neurologists was correct in less than 80% of
episodes (116). Lancman et al. strongly assert “no matter how suggestive the clinical manifestation
of a paroxysmal event may be of pseudoseizures, such diagnosis should never be made without elec-
trographic confirmation” (117). The co-occurrence of ES and NES in a patient further complicates
diagnosis and therapy. The diagnosis of mixed ES/NES comes through careful history and thorough
review of medical records that can identify different episode types and assessment of the supportive
data.

Electroencephalographic abnormalities in patients with NES do not necessarily confirm the diag-
nosis of ES. For example, EEGs showing “sharpish waves” or paroxysmal slowing provide little sup-
port of ES. A positive neurological history was present in one-fourth of patients with NES and a positive
family history of epilepsy was present in 37.6% of NES patients (118). Although neurological
signs/symptoms and history are important to note in seizure patients, they are in no way pathognomic
in distinguishing NES from ES. A recent paper described three criteria in NES patients admitted for
VEEG, yielding a positive predictive value of 85% (119). The criteria were: (a) at least two NES per
week, (b) refractory to at least two AEDs, and (c) at least two EEGs without epileptiform activity.
Using “the rule of two’s” documenting seizure frequency, EEG abnormalities, and drug treatment
response prior to VEEG may help with definitive diagnosis of NES.

Treatment Literature

Despite diagnostic advances, there is no standardized, effective treatment for NES. Even as our
knowledge of NES phenomenology continues to grow, there are no published randomized placebo-
controlled trials for treatment of NES. The literature provides widely divergent views on natural his-
tory and outcome, as well as the value of psychotherapy, psychotropic medication, and other
interventions for NES (100,120–122). We still lack controlled studies on treatment of this costly and
disabling disorder, despite our knowledge of it for three centuries.

A systematic review of all of the NES treatment literature has been published (123). There are only
four references to a prospective series in the NES treatment literature published. Ataoglu et al. (124),
randomized 30 patients with NES, half to paradoxical intention (PI) inpatient psychotherapy, and the
other half to oral benzodiazepine therapy. PI consists of the therapist suggesting that the patient
engage in the undesired activity intentionally. The authors found greater improvements in anxiety
scores and mildly better seizure control in the PI group than in the diazepam group. An uncontrolled
individualized psychological therapeutic program for 16 patients with NES for an average of 12 weeks
resulted in complete cessation of NES in half of the patients (125). More recently, two prospective,
open trials of cognitive-behavioral therapy and group psychotherapy showed reduction in NES fre-
quency and posttraumatic symptoms, respectively (126,127).

In a follow-up cohort study, 11 of 14 (79%) inpatients with NES experienced cessation or significant
improvement after receiving a combination of hypnosis, group therapy, family therapy, and individual
therapy (128). A follow-up study at a comprehensive epilepsy center (CEP) (121) suggested that CEP
psychotherapists and CEP neurologists have a similar favorable treatment outcome, underscoring the
beneficial impact of continuity of care and explanation of the nature of the seizures. The study also showed
that the absence of communication with a NES patient about the diagnosis yields no improvement or
worsening in their seizures. Rusch et al. (129) found that matching specific psychotherapies to the
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patient’s co-morbid diagnoses produced greater seizure-free rates, with 21 of 33 patients (63%) reach-
ing event-free status at the end of treatment.

TREATMENT OF NES

Despite our preliminary understanding of risk factors, treatment for patients with NES is poorly
understood. One of the main reasons for this is the lack systematic intervention studies. The void of
generalizable, effective treatments for NES leaves only consensus recommendations (120). Although
psychotherapy is the mainstay of treatment recommendations, (120,121) its efficacy remains unproven.
Further, no medications have been proven effective in the treatment of NES. Clinicians do, however,
use psychotropic medications to treat co-morbid mood, anxiety, and elements of personality disor-
ders, which often occur in patients with NES.

Treatment Theories
Etiological approaches for NES include biomedical, psychodynamic, cognitive-behavioral, and

family theory models (130–132). The diagnosis of NES is often seen as a unitary disorder or syndrome.
Just as the behavioral manifestations of NES vary tremendously, the underlying etiologies are also
varied. Precursors to psychogenic NES include childhood sexual abuse, physical abuse, co-morbid
psychiatric conditions, minor head trauma, disability claims, and reinforced behavioral patterns, among
others. In identifying signs, symptoms, and situations that are associated with NES in a patient, we can
then provide interventions to promote the mental, physical, and social health of the patient (133).

Biomedical approaches highlight the absence of epileptiform activity during NES, demonstrating
a functional-neuroanatomic dissociation model for NES (134,135). AEDs do not treat NES and in some
patients can worsen NES (136). Antidepressant, antianxiety, and antipsychotic therapies (e.g., medi-
cation, relaxation techniques) can treat symptomatic co-morbid disorders and are currently being
studied to evaluate if medications may indirectly improve NES frequency or severity.

NES are currently treated as a neuropsychiatric illness with psychological underpinnings. Both
psychotherapeutic and psychopharmacological interventions are used to treat psychological conflicts
and to treat the psychiatric co-morbid diagnoses. These approaches fall under the headings of psy-
chodynamic psychotherapy, cognitive-behavioral therapies, family systems therapies, behavioral mod-
ification (mainly for mentally handicapped individuals), and biological psychiatric treatments.

Conceptualization for Treatment Recommendations

Bowman recommends the “four Es” for interventions by neurologists: explanation, exploration,
exportation (for treatment), and do not exile. The circumspect neurologist will exercise caution when
deciding whether or not to “explore” a patient’s trauma history. The “exile” issue is of greatest impor-
tance. Once the VEEG diagnosis of NES is confirmed, the difficult work of collaboratively treating
the patient with colleagues in psychiatry is just begun.

Treatment and outcome vary considerably with the underlying psychopathology. Patients with NES
generally have poor to fair treatment outcomes, but children and adolescents tend to do better than adults.
In one study, outcome was significantly better for the younger patients at 1, 2, and 3 years after diag-
nosis (seizure free percentages: children 73, 75, 81%, and adults 25, 25, 40%, respectively). The authors
proposed that different psychological mechanisms at different ages of onset and greater effectiveness
with earlier intervention may be factors leading to better outcome for children and adolescents (139).

Higher success rates are noted in the treatment articles and chapters describing longer inpatient
admissions where patients were managed by a multidisciplinary team familiar with NES (140). More
recent reviews, however, reveal that roughly one-third of the patients have NES cessation, and another
one-third have reduction in their NES (141). In one NES outcome study, 71% of patients reported per-
sistence of their seizures, despite 41% of the patients having had inpatient psychiatric treatment (114).
Of the patients with lone NES, 40% continued to receive AEDs inappropriately, impacting quality of
life. Quigg et al. found that quality-of-life measures improve, however, when patients reach NES free-
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dom, and not when their NES are merely reduced (142). Even with NES improvement, up to half of
the patients remain on government or family support and are unemployed (132), and patients with
NES generally do not expect to return to work (143). One study found that patients with NES scored
higher on hypochondriasis and somatic-complaint scales of the Minnesota Multiphasic Personality
Inventory when compared with PWE, reflective of a focus on bodily function and neurological com-
plaints (144). Poor quality of life in patients with NES may partly result from their somatic focus. A
factor analysis of predictors of health-related quality of life revealed that patients with NES had more
bodily concern than those with epilepsy (145), and that somatic focus may influence health-related
quality of life.

Noting the good prognosis if NES has a recent onset, Gates suggested that psychiatric treatment
be based on NES chronicity: short-term psychotherapy for those with NES less than 6 months, and
more intensive inpatient therapy for longstanding NES (146). Although patients who receive feedback
about their diagnosis and psychotherapy have better outcomes than those who do not (121), the dif-
ference may reflect baseline characteristics of the groups, rather than the effects of intervention.

Based on the clinical and research reports to date, we suggest the following assessment and treat-
ment approach by a multispecialty neuropsychiatric team:

1. Proper diagnosis: VEEG for each patient with suspected NES, refractory, or pharmacoresistant seizures.
2. Presentation: explain the NES diagnosis in a clear, positive, nonpejorative manner. The patient may make

the diagnosis presentation to the family members if cognitively and emotionally capable. This process helps
reveal the level of understanding and initial acceptance of the diagnosis by the patient. Clarifications can
be made by the physician who is present. Communicate the diagnosis unambiguously to the referring physi-
cian and explain the need to eliminate unnecessary medications in lone NES, or modification in mixed
ES/NES.

3. Psychiatric treatment: conduct a thorough psychiatric assessment to identify predisposing factors (includ-
ing co-morbid psychiatric disorders), seizure precipitants, and perpetuating factors. As diagnosis informs
treatment, a dual-armed approach ensues with pharmacotherapy and/or psychotherapy, as indicated by the
individual needs of the patient with NES.

Psychopharmacology begins with tapering and discontinuing ineffective AEDs for patients with
lone NES, unless a specific AED has a documented beneficial psychopharmacological effect in the
patient. In patients with mixed ES/NES, reduce high-dose or multiple AED therapy if possible. Use
psychopharmacological agents to treat mood, anxiety, or psychotic disorders.

CONCLUSIONS

Psychological NES are likely the result of a complex interaction between psychiatric disorders,
psychosocial stressors, dysfunctional coping styles, and CNS vulnerability (147). Identifying the
underlying stressors and providing supportive psychotherapy can help some patients but is often insuf-
ficient or ineffective. Studies consistently identify three main co-morbid diagnoses in patients with NES:
major depressive disorder, posttraumatic stress disorder, and cluster B personality traits characterized
by impulsivity/hostility (148,149). Three additional critical areas of dysfunction in the NES popula-
tion are: emotion regulation, family dynamics, and unemployment/disability (122,150,151). Poorer out-
comes to treatment may be associated with the high number of co-morbid psychiatric disorders and
psychosocial stressors (152). Therefore, treatment for patients with NES may require coordination
between neurologists and psychiatrists/psychologists with combined psychological education, psy-
chotherapy, and pharmacotherapy, while simultaneously eliminating ineffective AEDs. There is a great
need for these interventions to be studied in randomized, controlled trials.

In conclusion, a significant number of PWE have psychiatric disorders that accompany their
seizures, and/or integrated mood/anxiety/psychotic and personality integrated symptoms secondary
to their epilepsy. Management of epilepsy is also complicated by the presence of NES. Further
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research in these three areas is needed to inform diagnosis, pathophysiology, and treatment of these
neuropsychiatric aspects of epilepsy.
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Tourette’s Syndrome

Cathy Budman and Roger Kurlan

INTRODUCTION

The text revision Diagnostic and Statistical Manual of Psychiatry, Fourth Edition (DSM-IV-TR)
lists the following diagnostic criteria for Tourette’s syndrome (TS) (1):

1. Both multiple motor and one or more vocal tics have been present at some time during the illness, although
not necessarily concurrently.

2. The tics occur many times a day (usually in bouts) nearly every day or intermittently throughout a period of
more than 1 year, and during this period there was never a tic-free period of more than 3 consecutive months.

3. The onset is before age 18 years.
4. The disturbance is not the result of the direct physiological effects of a substance (e.g., stimulants) or a gen-

eral medical condition (e.g., Huntington’s disease or post-viral encephalitis).

Whereas these categorical criteria encompass the essential diagnostic features of TS, its clinical
manifestations are most commonly encountered in association with a spectrum of behavioral symp-
toms (Table 1).

PHENOMENOLOGY

Tics are recurrent, nonrhythmic, stereotyped movements (motor tics) or sounds produced by moving
air through the nose, mouth, or throat (vocal tics) (2). Simple motor tics are sudden, brief, isolated
movements of a single muscle group such as an eye blink, a facial grimace, or a head jerk. Although
most simple motor tics are fast and abrupt, some may appear as slower, sustained, tonic movements
(e.g., neck twisting, abdominal or buttock tightening) that resemble dystonia and are therefore termed
dystonic tics (3). Complex motor tics consist of more coordinated and complicated movements engag-
ing several muscle groups. Some manifest as touching, tapping, smelling, copropraxia (obscene ges-
tures), and echopraxia (mimicking movements performed by others).

Simple vocal tics include a variety of inarticulate noises and sounds, such as throat clearing, sniff-
ing, and humming. Complex vocal tics have linguistic meaning and consist of full or truncated words,
such as echolalia (repeating the words of others), palilalia (repeating the individual’s own words), and
coprolalia (obscene words). Coprolalia, given its colorful, dramatic presentation, is perhaps respon-
sible for the public notoriety of TS, yet this symptom occurs in only a minority of patients and cer-
tainly is not required for the diagnosis.

The patient often experiences an irresistible urge to tic. This urge can usually be suppressed tempor-
arily, but at the expense of a build-up of psychic tension that can be relieved only by the performance
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of a tic. Recent attention has focused on sensory symptoms that may occur in TS. “Sensory tics” are
patterns of uncomfortable somatic sensations, such as pressure, tickle, or warmth, that are localized
to specific body regions, such as the face, shoulder, or neck (4,5). Patients attempt to relieve the uncom-
fortable sensations with movements often interpreted as voluntary, usually tonic tightening or stretch-
ing of muscles indicative of a dystonic tic. Relief is temporary, however, and the movements are
repeated. Some patients produce vocalizations that are responses to a sensory stimulus in the larynx
or throat. Sensory tics, reported by about 40% of surveyed TS patients, may be the most prominent
feature of illness for some patients and are often misdiagnosed.

Typically, the motor and vocal tics of TS follow a waxing and waning pattern, such that there are
periods lasting days or weeks of tic exacerbation followed by other periods during which tics are quie-
scent or less severe. More common tics such as eye blinking or coughing may go largely unrecog-
nized or mistakenly ascribed to “habits,” nervousness, or psychopathology.

In summary, current evidence suggests that TS and related tic disorders are quite common in the
general population. For the most part, they appear to represent mild, nondisabling symptoms that do
not lead to medical attention or therapy.

EPIDEMIOLOGY

There is a 3�1 male predominance among patients with TS (6). The disorder has been identified in
all races and appears to be uniformly distributed across socioeconomic classes (6). Its clinical fea-
tures are consistent among different cultural groups except that coprolalia is particularly uncommon
in Japanese patients (6). Whereas traditionally TS was viewed as a rare disorder, recent evidence sug-
gests that milder forms are more common than generally appreciated. An accurate lifetime prevalence
rate for TS has not been established. Past estimates, ranging from 0.03 to 1.6% (7), have been based
largely on case series of patients referred for medical evaluation or on data obtained from question-
naires without direct clinical examinations (8–10). Several lines of evidence suggest that these
approaches are likely to be inaccurate and lead to gross underestimates of disease prevalence.
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Table 1
Clinical Heterogenity of Tourette’s Syndrome

The tic disorder

Tic types
1. Simple motor tics
2. Simple vocal tics
3. Complex motor tics
4. Complex vocal tics
5. Tic variants

a. Dystonic tics
b. Sensory tics

Primary tic disorder syndromes
1. Tourette’s syndrome
2. Chronic tic disorder (motor or vocal)
3. Transient tic disorder

Associated psychiatric disorders
A. Obsessive-compulsive disorder (OCD)
B. Attention deficit hyperactivity disorder
C. Non-OCD anxiety disorders
D. Mood disorders 
E. Other behavioral disturbances



Tourette’s Syndrome 211

Systematic analysis of large TS kindreds using a family study method in which all available members
are directly interviewed and examined indicates that most cases of TS do not come to medical atten-
tion and that the disorder is unrecognized and misdiagnosed by physicians (7,11).

More recent studies that employed modern diagnostic criteria have identified TS fairly commonly
in studied school populations. Mason et al. studied all ninth-grade pupils in a single school and found
that 2.9% met criteria for TS (excluding the impairment criterion) (12). A school-based study in Sweden
assessed children at age 7 who were followed for up to 4 years and found a 1% prevalence for TS (13).

NEUROBIOLOGY

Although genetic factors are now recognized as those most important for the development of TS and
related tic disorders, investigators continue to search for underlying neuroanatomic and neurochemi-
cal disturbances that may be manifestations of the gene defect and involved in the pathogenesis of the
disorder. Several lines of evidence have supported the notion that striatal dopamine receptor super-
sensitivity at least partly underlies the tic disorder: (a) dopamine receptor antagonists are the most effec-
tive drugs for suppressing tics, (b) tics may be exacerbated by dopaminergic medications such as
amphetamines, (c) reduced levels of the dopamine (DA) metabolite homovanillic acid have been iden-
tified in the cerebrospinal fluid of patients with TS (14), and (c) the phenomenon of tardive tics fol-
lowing chronic DA antagonist therapy (15). However, more recent observations that the DA agonist
pergolide (16), the dopaminergic agent levodopa (17), and the psychostimulant methylphenidate (18)
all lessen tics, have challenged this hypothesis. The reported absence of staining for dynorphin in the
globus pallidus of a postmortem brain from a patient with TS (19) and clinical observations that drugs
affecting the endogenous opioid system may influence the symptoms of TS (20–22) have focused atten-
tion on the role of this neurochemical system in the pathogenesis of the disorder. Another study of post-
mortem TS brains revealed reduced concentrations of cyclic adenosine 3, 5-monophosphate in the
cerebral cortex and suggests a possible dysfunction of secondary neurochemical messengers (23).
Other authors have suggested that sex hormone influences on brain development and function may be
important in the pathogenesis of TS (24,25). Recent studies involving cerebral magnetic resonance imag-
ing have revealed that the basal ganglia in patients with TS do not have the volumetric asymmetry (left
greater than right) seen in normal controls (26,27).

DIFFERENTIAL DIAGNOSIS

Distinguishing Tics From Other Movement Disorders
Tics must be distinguished from other stereotyped repetitive movement disorders, such as

myoclonus, tardive dyskinesia, and dystonias (e.g., blepharospasm, torticollis) (2). Movements asso-
ciated with mental retardation, psychosis, autism, or congenital blindness and deafness, may be dif-
ficult to distinguish from motor tics and both tics and sterotypies often co-occur in this population.
The tendency to wax and wane in severity, change in location, and present in context of other more
typical tic symptoms can be helpful in differentiating these two phenomenon.

Distinguishing Tourette’s From Other Tic Disorders

Primary tic disorders include chronic motor or vocal tic disorder, transient tic, and TS (6). Chronic
motor or vocal tic disorders differ from TS in that either motor or vocal tics, but not both, are present
for greater than a 1-year period. Transient tic disorder is diagnosed when the duration or the symp-
toms is less than 1 year. However, many regard these presentations as clinical variants of TS (28,29).

Although it is generally believed that the primary tic disorders occur on a hereditary basis (30),
occasional cases of acute or chronic tics may represent these phenocopies (31), and examples include
chronic neuroleptic exposure (tardive TS) (11), viral encephalitis (31,32), head trauma (33), carbon mon-
oxide intoxication, (34) and Sydenham’s chorea (35). A recently proposed and highly controversial



hypothesis suggests that some cases of TS occur on the basis of an autoimmune process following
streptococcal infection as part of a spectrum of neurobehavioral symptoms termed pediatric autoim-
mune neuropsychiatric disorders associated with streptococcal infection (PANDAS) (36). Secondary
tic disorders may also occur in a number of neurological disorders, including Huntington’s disease,
Parkinson’s disease, progressive supranuclear palsy, neuroacanthocytosis, Meige’s syndrome, startle
disorders, and developmental basal ganglia syndrome (31,37).

COURSE AND PROGNOSIS

The onset of tics occurs between the ages of 2 and 15 years in most cases, with the mean age at
onset being 7 years (38). The initial tics usually occur in the upper body, commonly involving the eyes
(e.g., eye blinking) or other parts of the face. Vocal tics represent the initial manifestation of illness
for a minority of patients.

Over the short term, tics characteristically change in type and wax and wane in severity. The longer
term, lifelong course of the TS tic disorder has been investigated in several studies. Erenberg found that
73% of adult TS subjects reported that over a period of years their tics had either lessened consider-
ably or almost disappeared (39). Bruun followed 136 TS patients from 5 to 15 years and found that tic
severity lessened over time, with 59% rated mild-moderate initially and 91% rated so at follow-up (40).
Over time, 28% came off medications and 52% reported spontaneous improvement. Shapiro and
Shapiro observed that 5–8% of TS patients recover completely and permanently in adolescence; tics
become less severe in 35% of cases during adolescence and less severe in “most patients” in adulthood
(38). Thus, many patients with TS experience an improvement or resolution of tics after adolescence.

TREATMENT OF TICS

Most patients with mild tics who have made a good adaptation in their lives can avoid the use of
any medications. Educating patients, family members, peers, and school personnel regarding the
nature of TS, restructuring the educational environment, and supportive counseling are measures that
may be sufficient to avoid drug therapy. Pharmacotherapy should be considered once it is determined
that the tics are functionally disabling and not remediable to psychosocial interventions. The goal in
treating tics is generally to achieve “satisfactory” suppression or control rather than to attempt to make
the patient completely “tic free.” For the patient with mild or moderate tics, treatment is usually ini-
tiated with an α-agonist (41). Clonidine (Catapres®) is initiated at 0.05 mg at bedtime, and the dosage
is increased by 0.05 mg every few days until satisfactory control of tics is achieved or unacceptable
side effects are encountered. Most patients respond to one tablet (0.1 mg) three times a day (before
and after school and at bedtime for children), but the maintenance dose should be the lowest one that
gives satisfactory suppression of tics. Because of a short duration of action, particularly in children,
four times daily dosing may be required. When necessary, higher doses of clonidine (generally up to
0.6 mg per day) can be used, although adverse effects (usually sedation) can be the dose-limiting factor.
Transdermal clonidine (Catapres TTS®) is an alternative dosing form, particularly for children who
cannot swallow pills, but this formulation may often cause skin irritation and is impractical during
summer months. Guanfacine (Tenex®) is a newer α-agonist that has the advantages of single or twice
daily dosage and causes less sedation than clonidine. It is initiated at 0.5–1 mg at bedtime and grad-
ually titrated as needed to a maximum dosage of 4 mg.

If an α-agonist alone is insufficient, an antipsychotic drug can be added (if partial relief with an 
α-agonist was observed) or the α-agonist can be replaced with an antipsychotic (if no benefit was per-
ceived). When clonidine or guanfacine are to be discontinued, the drug should be tapered over 7–10 days
in order to avoid potential withdrawal phenomena, such as tachycardia or rebound hypertension.

The newer atypical antipsychotics have generally supplanted the conventional antiypsychotics as
second-line tic suppressants because of better side-effect profiles. The atypical agents can generally
be given in a single bedtime dose. Those atypical antipsychotics with reported tic-suppressing actions
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include risperidone (Risperidal®; 0.25 mg–16 mg per day), olanzapine (Zyprexa®; 2.5–15 mg per day),
and ziprasidone (Geodon®; 20–200 mg per day). When the atypical antipsychotics are ineffective or
not tolerated, a trial of a classical neuroleptic antipsychotic may be indicated. Haloperidol (Haldol®)
remains one of the most commonly used classical antipsychotics neuroleptics for treating tics. The drug
is initiated at 0.25 mg at bedtime, increasing as necessary; most patients have a favorable response to
2 mg per day or less, given at bedtime. If haloperidol is unsuccessful or produces unacceptable side
effects, one can then switch to pimozide (Orap®), fluphenazine (Prolixin®) or another neuroleptic. For
patients with very severe tics that are extremely problematic, one can initiate therapy with an antipsy-
chotic, rather than an α-agonist. Local intramuscular injections of botulinum toxin have been used to
treat patients with painful dystonic tics (42).

Other medications that have been reported to improve tics include tetrabenazine, clonazepam, and
topiramate.

ASSOCIATED PSYCHIATRIC DISORDERS

In his 1825 paper, Jean Itard first described the ticking and cursing symptoms of the 26-year-old
Marquise de Dampierre, noting the peculiar contrasts between her disinhibited behaviors and her other-
wise distinguished manners and intellect (43). Sixty years later, a subsequent report on this unfortu-
nate woman and similar cases by Gilles de la Tourette, student of the famous neurologist Charcot,
further emphasized an association of behavioral and emotional symptoms such as obsessions, com-
pulsions, phobias, and mood lability with the involuntary movements and vocalizations (44).

Co-morbid psychiatric disorders such as obsessive-compulsive disorder (OCD), attention deficit
hyperactivity disorder (ADHD), affective disorders (including depression, bipolar spectrum disor-
ders, and non-OCD anxiety disorders), and impulse control disorders are commonly encountered
when treating TS in the clinical setting (45). Recent studies have demonstrated that up to 50% of
outpatients with TS suffer from behavioral and emotional symptoms that would meet threshold cri-
teria for a co-morbid psychiatric disorder (46). Because distress and impairment caused by psychi-
atric co-morbidities often surpasses that by tics, active screening and specific treatment of associated
emotional and behavioral symptoms in TS is essential. The two psychiatric conditions most com-
monly associated with TS—OCD and ADHD—are further highlighted in this chapter.

OBSESSIVE-COMPULSIVE DISORDER

Obsessions are defined as intrusive, recurrent thoughts, impulses, or images that are experienced
as unwanted, inappropriate, and distressing. Obsessive symptoms cause marked anxiety or distress
and are not simply excessive worries about real-life problems.

Obsessive thoughts may include contamination fears, aggressive thoughts, or images of harming
others or of harm befalling oneself, an unreasonable need to know or remember, or fears of saying
certain things or of not saying the “right” thing. Typically, the person attempts to suppress or ignore
his or her obsessive thoughts, impulses, or images, or to neutralize them with some other thought or
action. In contrast to true delusional thinking, the person with obsessive symptoms is aware that these
phenomena are generated by his or her own mind and views these symptoms as unreasonable and
excessive (47).

Compulsions represent repetitive behaviors or mental acts that a person feels driven to perform in
response to an obsession or according to rules that must be rigidly obeyed. Such behaviors, which
typically include repetitive hand-washing, ordering, counting, or checking rituals, are directed at
averting or reducing distress at preventing some dreaded event from occurring. The repetitious, exces-
sive and seemingly uncontrollable, anxiety-driven features of compulsions distinguish these symp-
toms from usual goal-directed behaviors (47).

A formal diagnosis of OCD is made when the disturbance cannot be attributed to the direct physio-
logical effect of a substance such as an illegal drug or medication or to a general medical condition or
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other axis I psychiatric disorder, and when obsessive-compulsive symptoms (OCS) cause marked distress,
consume more than 1 hour per day, or significantly interfere with the person’s normal functioning (47).

TIC-ASSOCIATED OBSESSIVE-COMPULSIVE SYMPTOMS

Phenomenology and Epidemiology
Studies have shown rates of OCS in TS ranging from 11 to 80% (48). Although OCS are fairly

common, the prevalence of symptoms sufficiently severe to warrant a formal diagnosis of OCD in most
clinical studies of TS is considerably less, probably closer to 30% (49). Although most specialists now
view OCS as an integral part of TS, it is apparent that the majority of individuals with primary OCD
do not suffer from a tic disorder (50).

Increasing evidence from neurobiological and clinical studies suggest that tic-related obsessive-
compulsive symptomatology may constitute a distinct phenotype of OCD. Tic-related OCS are asso-
ciated with an earlier age of onset, a greater proportion of male gender, and a family history of tic
disorder (51).

Signs and Symptoms

Tic-associated OCD or OCS are characterized by a predominance of obsessions with aggressive
or sexual themes, preoccupation with symmetry and exactness, feelings of incompleteness, “just-right”
phenomenon (e.g., repeating an action until it “feels just right”), ordering, arranging counting, touch-
ing, and doing/re-doing compulsions. Classic contamination obsessions or cleaning compulsions
common in OCD alone, occur with less frequency in OCD with tics (52).

Neurobiology of Obsessive-Compulsive Disorder

In addition to TS, a number of other movement disorders such as Parkinson’s, Huntington’s, and
Wilson’s diseases, are also associated with OCS (53). Recent neuroimaging studies have implicated
abnormalities of the orbitofrontal cortex and basal ganglia metabolism (i.e., elevated glucose meta-
bolic rates) that normalize with successful treatment (54–56).

Other Potential Etiological Factors

It has been proposed that some forms of tics and/or OCD may be the sequelae of infectious
processes. In such cases, the explosive onset or exacerbation of tics and/or OCS appears to occur with
a temporal relationship to recent streptococcal or viral infection (57,58). The PANDAS hypothesis
suggests that a spectrum of pediatric neurobehavioral conditions may arise as the consequence of
postinfectious autoimmune mechanisms (59). Although this hypothesis is intriguing, further research
is still needed before any causal relationship can be assumed.

Other potential environmental risk factors for OCD include perinatal insults and cocaine abuse
(60–62).

Differential Diagnosis of Obsessive-Compulsive Disorder

Compulsions in TS can be difficult to distinguish from complex motor tics because both manifest
repetitive, unwanted behaviors. Whereas tic symptoms are often preceded by premonitory urges or
performed to achieve a “just-right” somatosensory experience, they are not typically associated with
or executed in response to a specific fear or cognitive phenomenon (63). Unlike tics, compulsions are
often associated with specific rules (i.e., are ritualistic), such as needing to be repeated a certain number
of times or in a particular order.

The differentiation between compulsions and perseverative behaviors or stereotypies can also be
challenging, particularly in individuals with mental retardation, psychosis, or developmental disabil-
ities such as autism who may not easily communicate their associated obsessional thinking.

A variety of primary psychiatric disorders including anorexia nervosa, body dysmorphic disorder,
delusional disorders, schizotypal personality, schizophrenia, somatization disorder, phobias, post-

214 Budman and Kurlan



traumatic stress disorder, generalized anxiety disorder, and mood disorders may include OCS.
Obsessive-compulsive personality disorder (OCPD)—which is characterized by a lifelong preoccu-
pation with orderliness, control, efficiency, and perfectionism that interferes with task completion
and/or interpersonal relationships—can also be confused with OCD. However, in the case of OCPD,
symptoms are more disruptive and disturbing to others who experience such individuals as rigid, stub-
born, and aloof. In contrast, in OCD, obsessions and compulsions are primarily a source of distress
and anxiety to the individual who suffers from these ego-dystonic symptoms. The individual with
OCPD experiences his or her symptoms as enhancing his or her control over others and the environ-
ment, whereas the individual with OCD longs for self-control and freedom from the intrusive demands
of his or her symptoms.

Course and Prognosis of Obsessive-Compulsive Disorder Associated
With Tics and Tourette’s Syndrome

Little data is available concerning the long-term course of OCS in TS. There is evidence that OCS
wax and wane in severity over time, similar to tics. Symptoms are typically worsened during periods
of emotional or physical stress. Clinical experience suggests that although remission or considerable
improvement of tic symptoms may occur by early adulthood, OCS often persist throughout the life-
time and can be a source of considerable morbidity.

Treatment of Obsessive-Compulsive Disorder Associated
With Tics and Tourette’s Syndrome

It is important to screen for OCS/OCD as part of the routine examination of patients with tics/TS.
Types of symptoms, frequency, intensity, and impairment of both current and past symptoms should
be documented. Inquiries about other members of the family (such as a parent or spouse) are recruited
to either participate in the compulsive rituals or assist in the avoidance of known stimuli that regu-
larly precipitate OCS are very informative and may also serve to educate family members about this
behavioral comorbidity.

The tricyclic antidepressant (TCA) clomipramine (Anafranil®) was the first drug to demonstrate
efficacy for treatment of OCD but is associated with a number of troublesome side effects, including
prolongation of the QT-interval, tachycardia, orthostasis, sedation, dry mouth, sweating, tremor, low-
ered seizure threshold, constipation, urinary retention, and weight gain. Like other TCAs, clomipramine
has a narrow therapeutic index and is highly toxic in overdose. Age-related and genetically determined
metabolic profiles influence the dosing of clomipramine but most individuals should be started on low
doses (i.e., 25 mg daily at bedtime) and increased approximately every 3–5 days to a maximum of
3 mg/kg per day up to 250 mg daily (64,65). Improvement should not be expected before 3 weeks and
can take up to 12 weeks.

Treatment of OCD has been advanced by the availability of selective serotonin reuptake inhibitors
(SSRIs) although recent evidence indicates that approx 30–40% of patients with OCD will show little
or no response after adequate trials with these agents (66). The response to pharmacotherapy of tic-
associated OCD is even less robust than that of OCD alone and may require augmentation with a con-
ventional or atypical antipsychotic (67–70). Of the six SSRIs currently on the market, which include
fluoxetine, fluvoxamine, sertraline, paroxetine, citalopram, and escitalopram, all but escitalopram have
demonstrated efficacy in the treatment of OCD in adults (71–73). Fluoxetine, fluvoxamine, sertaline
and paroxetine have been demonstrated to be effective treatments for OCD in children (74–76).
Whereas their comparative safety profiles render the SSRIs easier to use than the conventional TCAs,
headaches, nausea, vomiting, diarrhea, anorexia, weight change, insomnia, sedation, akathisia, sexual
dysfunction, and agitation can be common side effects. More recently, there has been increased con-
cern about the risk for increased suicidal ideation and behavior in children treated with SSRIs based
on data from several pediatric depression studies in Great Britain. Although treatment with paroxetine
specifically was associated with a higher frequency of self-injurious behaviors and ideation in

Tourette’s Syndrome 215



depressed children, the Food and Drug Administration (FDA) has suggested caution when using all
SSRIs in the pediatric population until further data becomes available from controlled studies (77).

The SSRIs differ in their chemical structure, potency in blocking serotonin at the presynaptic nerve
terminal, and in their active metabolites and inhibition of various cytochrome P450 hepatic isoenzymes;
the latter characteristics have important clinical implications particularly in patients who are receiving
other medications concurrently because blood levels can be dangerously increased, particularly when
using fluoxetine, fluvoxamine, or paroxetine (78). The usual starting dose for fluoxetine is 5–20 mg
with increases approximately every 5–7 days to approx 10–80 mg daily. Sertraline can be started at
25–50 mg daily and increased similarly every 5–7 days to approx 50–200 mg daily. Fluvoxamine can
be started at 25–50 mg daily and increased every 5 days to approx 50–300 mg daily. Paroxetine is started
at 5–10 mg daily and increased to approx 10–60 mg daily. Citalopram can be started at 5–10 mg daily
and increased to approx 20–40 mg daily. Similarly to clomipramine, the SSRIs can take 8–12 weeks,
often at higher doses, before a clinical effect will be noted. Most authorities recommend switching to
a second SSRI when an adequate trial of the first does not produce the desired clinical response (79).
Unfortunately, relapse of OCD symptoms occurs in up to 90% of patients within a few weeks of with-
drawal from medication (80,81).

Nonpharmacological interventions are also important in the treatment of OCD, particularly
cognitive-behavioral therapy (CBT) using exposure and response prevention. The utility of CBT has
been demonstrated in both children and adults with OCD (82–84). The combination of CBT and medi-
cation for the treatment of OCD often leads to greater and more sustained therapeutic responses than
either intervention alone (85). However, although preliminary studies are encouraging, it remains
unclear whether CBT is equally effective, either alone or in combination with medication manage-
ment, for the treatment of tic-associated OCD (86,87).

Psychosurgical approaches including anterior cingulotomy, limbic leucotomy, subcaudate tacto-
tomy, and anterior capsulotomy have been used for patients with severe, treatment-refractory OCD with
variable success (88–92). Deep brain stimulation may offer another treatment option for treatment-
refractory individuals (93).

ATTENTION DEFICIT HYPERACTIVITY DISORDER

Problems with concentration, distractability, impulsivity, and motoric hyperactivity may accom-
pany a variety of medical and behavioral disorders. The core constellation of symptoms comprising
the disorder currently known as attention deficit hyperactivity disorder (ADHD) was described in
young boys by Still in 1902 (94). Similar symptoms were observed in children during the early 1920s
following the worldwide encephalitis lethargica epidemic (95). However, since that time, the nosol-
ogy of ADHD has undergone several permutations.

Current classification using the DSM-IV-TR (5) divides ADHD into three subcategories: predom-
inantly inattentive type, predominantly hyperactive-impulsive type, and combined type. By current
DSM-IV-TR diagnostic criteria, symptoms must have been present before age 7 years, have persisted
for at least 6 months to a degree that is maladaptive and inconsistent with developmental level, and
result in impairment of function in two or more settings (e.g., at home and in school). Accurate diag-
nosis and assessment of ADHD requires information from multiple informants including parents, other
relative, and teachers as well as careful clinical evaluation of core symptoms.

Phenomenology of Attention Deficit Hyperactivity Disorder and Tics

The cardinal symptoms of ADHD include persistent problems since early childhood with inat-
tention, impulsivity, and hyperkinesis. ADHD is highly associated with psychiatric comorbidities,
including learning disabilities, mood disorders, and TS (96,97). When TS and ADHD co-occur,
ADHD symptoms typically emerge during early childhood, precede the onset of tics by a few years,
and often persist well into adulthood, in contrast to tic symptoms, which often improve or remit by late
adolescence (98).
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Many children with ADHD and tics/TS are described by their parents as extremely active during
infancy, often not napping during the daytime or showing difficulties falling asleep at night, and
demanding constant parental attention. Peer problems may become more evident once the child enters
nursery school where such children are typically described as accident-prone, aggressive, impulsive,
lacking social boundaries, and requiring frequent redirection. In many cases, particularly when tic
symptoms are rather mild or subtle, it is the presence of ADHD symptoms that prompts medical evalu-
ation, usually as a result of the child’s academic and/or social problems upon entering school; in the
classroom such children show difficulties remaining seated, talking out of turn, intruding on others,
or performing consistently academically. However, intellectually gifted children with ADHD, partic-
ularly if they have good social skills, may go unrecognized until the later years of elementary school
or even upon entry into middle school or high school, at which time the demands for organization,
transitioning, and focused attention exceed their capacities to compensate.

Although there are few studies of ADHD and tics in adults, clinical experience suggests that
persistent ADHD symptoms are far more disruptive in most cases than persistent tics. Adult ADHD
is frequently accompanied by other psychiatric co-morbidities such as mood disorders, anxiety dis-
orders, and substance abuse, and often leads to significant impairments of occupational and social
functioning (99).

ADHD is believed to have an inherited basis. Parents of children with ADHD are more likely to
have ADHD than are parents of non-ADHD children and increased rates of motoric hyperactivity occur
in the biological relatives of hyperactive children when compared with controls (100). Based on ear-
lier genetic studies, it has been proposed that there are two different types of ADHD in TS: an earlier
onset, “classic ADHD” that presents before tic symptoms occur and represents a true co-morbidity,
and a later onset, “tic-related ADHD” (101). However, tic-related ADHD appears to run a distinct
course from the underlying tic diathesis. Whereas the presence of tic symptoms has little impact clin-
ically on ADHD, the presence of comorbid ADHD with tics accounts for considerable morbidity in
TS. There is growing evidence that the presence of multiple psychiatric co-morbidities, peer prob-
lems, neuropsychological deficits, and disruptive behaviors in TS are primarily a function of comor-
bid ADHD and not specific to TS (102–105).

Epidemiology

ADHD is the most common childhood psychiatric disorder, affecting approx 2–10% of school-age
children (106–108). Like TS, ADHD appears more frequently in male children than in females with
a range from 4�1 to 9�1. However, because children with disruptive behaviors are more likely to
referred for treatment, and disruptive behaviors are reported in approximately twice as many boys as
girls, this excess may reflect referral bias. It is estimated that about 4.5% of adults suffer from ADHD,
although until fairly recently few adults with residual ADHD symptoms received this diagnosis.
Prevalence of ADHD in clinically diagnosed patients with TS ranges from 50 to 90% (109).

Neurobiology of Attention Deficit Hyperactivity Disorder

Structural neuroimaging studies in children with ADHD implicate disturbances of circuitry involv-
ing the prefrontal cortex, cerebellum, and the corpus collosum (110). Available data from adult func-
tional imaging studies have primarily implicated frontal brain regions. Reduced global and regional
glucose metabolism of the premotor cortex and superior prefrontal cortext has been shown in adults
with ADHD using positron emission tomography (111). Additional physiological data suggests that
ADHD in adults in characterized by prefrontal dopaminergic hypoactivity (112,113).

Differential Diagnosis

Many different disorders of childhood onset may present with similar and overlapping symptoms
of ADHD. It is essential to first exclude any potential underlying medical conditions such as hyper-
thyroidism, phenylketonuria, anemia, asthma, seizure disorder, or medication side effects. Similarly,
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obtaining a thorough psychosocial history is important for excluding factors such as neglect, abuse,
or acute stresses that may be causing or contributing to symptoms. The diagnosis of ADHD is one of
exclusion and relies primarily on an accurate, detailed clinical history, physical examination, and lab-
oratory assessment of symptoms that cannot be otherwise better accounted for. In primary ADHD,
physical examination and routine laboratory studies are typically normal.

Inattention, fidgetiness, poor concentration, irritability, and low frustration tolerance are common
symptoms in children with anxiety disorders like OCD, generalized anxiety disorder, separation anxi-
ety disorder, and social anxiety disorder. Approximately 25% of children with ADHD have a co-morbid
anxiety disorder (114). A tendency toward catastrophic thinking, vigilant apprehension, over depen-
dence on others, and rituals may help distinguish anxiety symptoms from ADHD. It must also be kept
in mind that psychotropic medications commonly used to treat anxiety or mood disorders, such as the
SSRIs, can transiently worsen anxiety symptoms, and/or cause akathisia, thereby mimicking symp-
toms of ADHD.

Similarly, premonitory symptoms and tics themselves can be very distracting and annoying; many
children with tics will experience difficulties with concentration, motoric hyperactivity, increased
irritability, and impatience during periods of tic exacerbation that can be confused with primary
ADHD symptoms. Side effects from medications used for tic suppression also commonly induce
akisthisia, anxiety, and cognitive blunting that may be difficult at times to distinguish from an under-
lying co-morbid ADHD.

Mood disorders, such as major depression and bipolar affective disorder typically manifest with
inattention, poor concentration, impaired impulse control, and difficulties completing tasks that can
be hard to distinguish from clinical symptoms of ADHD. Symptoms of major depression typically
include a persistently dysphoric mood, physiological disturbances (e.g., changes in appetite, and/or
weight, abnormal sleep patterns), social withdrawal, and anhedonia that are unusual in uncomplicated
ADHD. Symptoms of extreme mood lability, irritability, severe sleep disturbances including hyper-
somnia or profound sleep reduction without daytime lethargy, unmodulated increased energy, and
grandiosity with the pursuit of multiple goal-oriented activities are symptoms that help distinguish an
underlying bipolar affective disorder from primary ADHD. However, there is considerable bidirec-
tional symptom overlap between these two disorders with a significant co-morbidity of affective dis-
orders and ADHD (115). Results of recent systematic studies of children and adolescents with bipolar
disorder indicate rates of ADHD ranging from 60 to 90% in pediatric patients with mania (116).
Pharmacological treatment of mood disorders is also commonly accompanied by cognitive and behav-
ioral medication side effects that may resemble primary ADHD symptoms.

Substance and alcohol use disorders are also frequently co-morbid with ADHD and may present
with considerable overlapping symptoms. Both acute intoxication and withdrawal states may be
accompanied by motoric restlessness, distractability, irritability, easy frustration, and inattentiveness.
Approximately 50% of untreated adults with ADHD will have a substance use disorder at some point
in their lives; the ultimate risk of substance use disorders can be reduced however by effective pharma-
cotherapy of ADHD (117).

Finally, a variety of learning disorders (LDs) may present with academic underachievement, inat-
tention, impatience, disorganization, and low frustration tolerance and have been reported in approx
22% of school-age children with TS (118,119). However, recent studies of TS that controlled for the
presence of co-morbidities indicate that LDs are highly correlated with an underlying ADHD and not
necessarily related to TS itself. Neuropsychological testing can be extremely valuable for detecting
subtle LDs that may require school modifications and interventions, although such problems are less
apt to respond to medication interventions.

Course and Prognosis

As previously stated, ADHD is a condition associated with considerable morbidity. When untreated,
it renders greater risk for accidents, academic failure or underperformance, impaired social relation-
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ships, marital and occupational disruption. Co-morbid ADHD accounts for a significant proportion
of the morbidity associated with TS both during childhood and adulthood, and may be responsible for
the multiple psychiatric disorders often encountered in complex TS patients. ADHD also appears more
likely to persist into adulthood in contrast to tic symptoms that more typically will diminish in sever-
ity over time.

Treatment

There is substantial data from numerous controlled clinical trials documenting the clinical efficacy
of the psychostimulants (such as methylphenidate®, dextoamphetamine®, pemoline®, and mixed
amphetamine salts) for the treatment of ADHD in children and adolescents, and approx 70–80% of
ADHD patients will experience a satisfactory response to psychostimulant therapy (120,121).

Immediate-release stimulant preparations include methylphenidate (Ritalin®, Methyllin®, a dye-
free preparation) onset of action within 20–60 minutes and duration of action from 3 to 6 hours, D-
amphetamine (Dexedrine®) onset of action within 20–60 minutes and 4–6 hours duration of action
and D,L-amphetamine (Adderall®) onset of action around 30–60 minutes and duration of action from
4 to 6 hours. Short acting stimulants must be dosed at least—two to three times daily.

First-generation sustained-release preparations of methylphenidate (Ritalin-SR®) with onset of
action within 60–90 minutes and lasting for 5–8 hours or D-amphetamine (Dexedrine Spansule®) with
an onset of action within 60–90 minutes and duration of action from 6 to 8 hours were developed to
circumvent some of the practical limitations of the shorter acting stimulants, but have shown overall
less clinical efficacy.

The currently available second-generation extended-release formulations of methyphenidate includ-
ing Ritalin LA®, Metadate CD®, or Concerta®, and amphetamine compounds such as Adderall XR®

have demonstrated excellent efficacy in well-controlled clinical trials. These agents have shown a rapid
onset of action and longer duration of therapeutic effect, making possible once daily dosing for most
patients (122). Some of these preparations (e.g., Ritalin-LA, Metadate CD, Adderall XR) can be sprin-
kled on food while retaining clinical efficacy and enabling a wider range of dosing options.

The first released of these medications was Concerta, which has an osmotically mediated, timed
drug-delivery system, and a duration of effect of approx 12 hours. The pharmacokinetic profile of
Concerta was designed to replace immediate-release methylphenidate that requires three times a day
dosing 18 mg of Concerta compares roughly with 5 mg three times a day immediate-release
methylphenidate. Recent evidence from clinical studies in adolescents suggests that higher doses of
Concerta (i.e., 54 mg to 72 mg) yield improved responses when compared with 18 mg to 36 mg daily
(123). Metadate CD was the second approved extended-release methlyphenidate preparation approved
by the US FDA and contains a mixture of immediate-release and extended-release methylphenidate
in a 30�70 ratio that provides an 8-hour duration of action. Because higher plasma concentrations
are achieved within the first 6 hours, it is most helpful during the usual school day but effects will
wane by later afternoon. Ritalin-LA is the most recent addition to this group of long-acting methyl-
phenidate preparations and has a mixture of immediate-release and delayed-release in a 50�50 ratio,
designed to replace immediate-release methylphenidate twice a day. Similar to Metadate CD, improve-
ment of ADHD symptoms can be expected during the usual school or work day but not into evening
hours. A shorter acting but more specific methylphenidate isomer, D-threo-methylphenidate (FocalinTM)
is also now available and has shown clinical efficacy (124).

Short-acting amphetamines such as Dexedrine tablets and short-acting Adderall have been avail-
able for a number of years but suffer from similar practical limitations to short-acting methylphenidate.
Dexedrine spansule provides longer duration of action (i.e., approx 6 hours) but tends to be less effec-
tive in the morning when compared with the two short-acting preparations. Adderall XR contains a
mixture of neutral sulfate salts of D-amphetamine, the D-isomer of Amphetamine saccharate and
D, L-amphetamine aspartate monohydrate, with a 50�50 ratio of immediate and delayed-release drug-
containing beads. This once-daily preparation was designed to replace twice-daily short-acting
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Adderall and has a duration of action of 10–12 hours. Dose-dependent responses also occur with
Adderall XR, where 30 mg daily showed superior efficacy to 10 mg daily in a well-controlled clinical
trial (125).

There is an approx 2�1 difference in potency between D, L-amphetamine and methylphenidate.
Therefore, suggested dosing for D, L-amphetamine is 0.5–1 mg/kg per day and for methylphenidate
1–2 mg/kg per day. Medication titration can occur every 3–7 days as indicated up to a dose that either
demonstrate clinical efficacy or intolerable side effects. Clinical response is usually robust and rela-
tively prompt.

The most common side effects with psychostimulant medications are sleep disturbances (i.e.,
delayed sleep onset), reduced appetite with weight loss, stomach aches, headaches, tics, increased ner-
vousness, and irritability. Children with underlying anxiety and/or mood disorders appear particularly
susceptible to the latter behavioral side effects. Shorter acting preparations may be associated with a
symptomatic rebound as drug action wanes.

Because of concerns that psychostimulants may precipitate or exacerbate tics, for a number of years
these medications were not regularly used in children with tics/TS and ADHD. However, a body of
data from prospective trials and well-controlled studies has demonstrated that the vast majority of chil-
dren with co-morbid tics/TS and ADHD tolerate psychostimulant treatment very well with clinically
insignificant and/or transient effects on tics and substantial improvement of ADHD symptoms
(126–28). Results from the Treatment of Attention Deficit Disorder in Children with Tics study sug-
gest that the combination of the α-agonist clonidine and methylphenidate appears to be an optimal
strategy for treating ADHD symptoms in children with tics/TS (128).

Nonetheless, there is a minority of patients with both tics/TS and ADHD who do experience tran-
sient but disruptive exacerbations of tics when exposed to psychostimulant medication and in such
cases alternative treatment strategies must be devised (129).

Although the TCA desipramine (Norpramin®) has been demonstrated to be an effective treatment
of ADHD in children with comorbid tics/TS at a mean dose of 3.4 mg/kg per day, concerns about its
potential cardiotoxicity and narrow therapeutic index have limited the usage of this agent (130). Addi-
tional anticholinergic side effects such as dry mouth, blurred vision, weight gain, postural hypoten-
sion and sedation can also be problematic when using TCAs.

Therefore, a further advance for the treatment of comorbid ADHD and tics/TS became possible with
the introduction of the specific noradrenergic reuptake inhibitor atomoxetine (Strattera®), which shows
no effect on the QTc or other cardiac conduction problems (131). Atomoxetine is well-tolerated by chil-
dren with ADHD and co-morbid tic disorders, is efficacious for treating core ADHD symptoms, and
has showed a trend toward decreasing tic severity in preliminary clinical trials (132). Atomoxetine is
generally dosed between 1.0 and 1.4 mg/kg daily and can be administered in either a single or divided
doses. Adverse side effect may include sedation, nausea, vomiting, headache, and dizziness, and can
sometimes be attenuated or eliminated by using a divided dosing regimen and/or administering with a
high-fat/high-protein meal. Unlike the psychostimulants, which show nearly immediate efficacy, ato-
moxetine must be first titrated to an appropriate dose range and then takes approx 2–4 weeks before
clinical efficacy becomes apparent.

Although their clinical effects have not been consistently demonstrated, the α-adrenergic receptor
agonists clonidine (Catapres) and guanfacine (Tenex) may be reasonable treatment options for chil-
dren with co-morbid ADHD and TS/tic disorder because these agents may have some impact on both
tics and core ADHD symptoms (133,134). Clonidine is available in an oral and transdermal, time-
released preparation (Catapres TTS). It is typically given in divided doses—two to four times daily
that are gradually titrated every 3–5 days to a maximum of 0.6 mg daily. Sedation, irritability, dizzi-
ness, headache, hypotension, and skin sensitivity in the case of the patch are common side effects.

The newer agent modafanil (Provigil®), which has been approved for the treatment of narcolepsy
and for hypersomnia, has shown efficacy in a controlled trial for the treatment of ADHD in children
and is potentially another option for treating ADHD with co-morbid TS/tics (135). Reported side effects
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include higher rates of insomnia, abdominal pain, and anorexia. It is usually prescribed between 100
and 300 mg daily, either in a single morning dose or divided dose.

A variety of secondary agents including buprorion (Wellbutrin®), venlafaxine (Effexor®), and even
SSRIs have been employed to treat ADHD when first-line agents either fail or have intolerable side
effects. The aminoketone-class antidepressant buproprion has shown efficacy for the treatment of
ADHD in double-blind, placebo-controlled trials at doses ranging from 50 mg to 250 mg daily, but
reports of tic exacerbation in ADHD patients with co-morbid TS have tempered enthusiasm for using
this agent in this population (136).

CONCLUSION

The treatment of TS and its co-morbidities poses great challenges for the clinician, particularly
because medications that may improve one condition may inadvertently exacerbate others. Appropriate
assessment and accurate diagnosis is an essential first step in the management of TS and its associated
disorders, after which a hierarchy of symptoms, morbidities must be established so as to prioritize treat-
ment goals. Although OCD and ADHD are among the most common psychiatric co-morbidities in TS,
careful evaluation of underlying mood and anxiety disorders, developmental, and learning difficulty is
also necessary. It is rarely true that tics in TS are the main cause of dysfunction; identification and appro-
priate treatment of psychiatric co-morbidities and/or medication side effects plays a paramount role in
improving qualify of life in TS for both patient and his or her family.
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Huntington’s Disease

Karen E. Anderson and Karen S. Marder

INTRODUCTION

Huntington’s disease (HD) is an autosomal dominant, progressive, neurodegenerative disorder
first described in detail by George Huntington in 1872. Symptoms of HD include an extrapyramidal
motor disorder, cognitive impairment, and psychiatric syndromes. Impairments in all three domains
may occur simultaneously in an individual patient, or separately over the course of the illness.
Behavioral and cognitive changes may precede the onset of neurological signs. Because few psychi-
atrists have experience in caring for patients with HD, the neurologist often must be adept in evalua-
tion and treatment of both neurological and behavioral abnormalities.

NEUROLOGICAL SYMPTOMS AND GENETICS

Worldwide prevalence of HD is estimated at approx 4 to 7 per 100,000 people (1). The disorder is
less common among those of non-European ancestry. Typically, onset is in the 30s or 40s. Onset as
early as age 2 or as late as 80 has been observed.

Clinical Features

Neurological signs and symptoms seen in HD include abnormal involuntary movements (chorea
and dystonia) and disorders of voluntary movement (gait impairment, impairment of saccades, smooth
pursuit, speech, and swallowing). The disease worsens gradually leading, in most cases, to severe dis-
ability. Patients with juvenile-onset HD, defined as age of onset less than 20 years, sometimes called
the Westphal variant, comprise less than 6% of cases. They often present with a very different clini-
cal picture, including Parkinsonism, seizures, and myoclonus, with rapid progression of the illness.
School failure is often reported, and may be the earliest sign of the disease. Chorea is often minimal,
whereas bradykinesia and dystonia predominate. Individuals with onset of HD in their sixth or sev-
enth decade generally have a more indolent course with relative sparing of cognition. These later onset
patients are sometimes misdiagnosed as having a parkinsonian syndrome because they are occasion-
ally responsive to levodopa (2).

Genetics and Age of Onset

The genetic abnormality underlying HD is caused by an abnormal expansion of trinucleotide
repeats coding for glutamine at the N-terminus of the “huntingtin” protein (3). The increase occurs in
sequences of cytosine, adenine, and guanine (CAG) in exon 1 of the HD gene on the short arm of chro-
mosome 4. The gene, known as IT 15, which encodes the protein huntingtin, is expressed throughout
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the brain; however, pathologically there appears to be selective vulnerability in the striatum and to a
lesser extent the globus pallidus (4). The normal function of huntingtin, a predominantly cytoplasmic
protein, is unknown, but may include neuroprotective effects, such as “anti-apoptotic” properties.
Excitotoxic effects of glutamatergic transmission, mitochondrial dysfunction, and dysregulation of
CREB-binding protein-mediated gene expression (transcriptional dysregulation) have all been pro-
posed as possible mechanisms for neuronal damage and death in HD (5–7). Several compounds have
been tested in mouse models of HD (generally the R6/2 mouse) with some success including riluzole,
minocyline, coenzyme Q10, creatine, ascorbate, and remacemide hydrochloride (8), however, none
to date have been shown to be neuroprotective in humans. Two histone deacetylase inhibitors—
suberoylanilide hydroxamic acid and sodium phenylbutrate—are also under investigation, as is cyst-
amine, a transglutaminase inhibitor (9).

The discovery of the gene in 1993 led to the development of direct testing for HD in individual
patients from a blood sample (3). Normal individuals have between 9-26 CAG repeats, with most
having approx 18 repeats on each allele. Those who develop clinically apparent symptoms of HD have
a higher number of repeats, usually greater than 40, on the allele inherited from the affected parent.
CAG repeat number is inversely correlated with the age of disease onset. However, clinicians must be
aware that it is impossible to predict exact age of disease onset in any individual patient based on CAG
repeat length, and a great deal of interindividual variability occurs, especially in the 40–50 repeat range
seen in most HD cases. Those with juvenile-onset HD have a repeat size of 50 or greater. Those who
have an HD gene with 36–39 repeats may or may not develop the symptoms of HD, and generally
have a later disease onset. They are, however, at risk of transmitting the disorder to their children,
because the CAG repeats expand in each successive generation. No individual with 35 or fewer CAG
repeats has been reported to develop HD symptoms. Table 1 summarizes the clinical implications of
differing repeat numbers. Although those with 26–35 repeats will not develop HD themselves, they
may pass the mutation on to their progeny through CAG repeat expansion in successive generations.
Paternal transmission tends to produce greater CAG expansion (as a result of meiotic instability) and
earlier disease onset in successive generations than that seen with maternal transmission. The link
between CAG repeat length and disease progression remains controversial. A recent review by Myers
provides a comprehensive overview of genetics in HD (9a). Rare cases of pedigrees that produce phe-
nocopies of HD but derive from different CAG expansions have been reported (“Huntington’s
disease-like 2”) (10). It is of interest that other CAG repeat disorders, including several spinocere-
bellar ataxias, show an inverse relationship between abnormal CAG repeat expansion number and
disease onset (11).

Asymptomatic or “At-Risk” Testing

Genetic counseling at a certified testing program is recommended by the Huntington’s Disease
Society of America (HDSA) for those seeking presymptomatic testing for the HD gene (12). During
counseling, individuals should be urged to explore the impact of positive or negative genetic test results
on decisions in many areas of their life. Career and educational choices (such as entering a more or
less demanding or lucrative field based on genetic status) should be discussed. The influence of
genetic test results on marriage and childbearing decisions should also be considered. It is important
for those counseling someone contemplating predictive genetic testing to address whether the indi-
vidual is being coerced into testing by others (such as a potential spouse) who may end the relation-
ship if the person carries the mutation, adding yet another loss. Although few people who enter the
testing process will have answers to all of these questions, it is important for the counselor to deter-
mine that they have considered the full ramifications of learning their own genetic information about
a condition for which there is currently no cure.

The potential impact on other family members who may be at risk for HD but may not wish to know
their own genetic status should also be addressed. For example, a daughter, whose mother is from a
known HD family, requests genetic testing. The mother, who feels she does not have symptoms of
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HD, states she does not want to be tested herself. Meeting with the mother and daughter to facilitate
communication and explore the mother’s feelings about testing is vital in this situation, because if the
daughter is tested independently and is found to be gene-positive, her mother’s genetic status would
be revealed. Adverse outcomes, including precipitation of major psychiatric illness, and suicides, have
occurred following predictive genetic testing for HD, generally in the first 6 months after test results
are given (13). Survivor guilt may also be seen in those who test negative if other family members are
affected with HD. Patients who have clinically apparent symptoms of HD but seek genetic testing for
confirmation of the diagnosis may also benefit from genetic counseling prior to testing. The HDSA
recommends that minors not be tested, except in extenuating circumstances.

Neurobiology

The distinctive neuropathological change seen in HD is the reduction in the medium spiny neurons
in the striatum (14). Caudate changes are the most prominent, but cell death also occurs throughout
the striatum, globus pallidus, thalamus, and cerebellum (15). Magnetic resonance imaging studies have
shown quantifiable decline in caudate volume over time, correlating with age of disease onset and with
trinucleotide repeat length (16,17). Basal ganglia atrophy has been found in gene positive, asympto-
matic individuals up to 7 years prior to onset of motor symptoms (18). Receptor studies of HD patients
have found reductions in striatal dopamine receptor binding, related to duration of illness (19,20). As
the disease advances, widespread atrophy occurs (14,15,21).

Differential Diagnosis

A number of other conditions, some of which have prominent psychiatric and cognitive signs and
symptoms, should be considered in the workup of a patient with chorea or in other cases of suspected
HD. These include medication-related chorea, lupus, chorea gravidarum, Sydenham’s chorea, poly-
cythemia vera, hyperthyroidism, chorea following toxin exposure, Wilson’s disease, neuroacantho-
cytosis, dentatorubralpallidoluysian atrophy, and cerebral vascular accidents leading to acute
hemi-chorea/ballismus. As noted earler, late-onset HD may be confused with parkinsonian disorders.
In patients with psychiatric disorders, exposure to neuroleptics and subsequent tardive dyskinesia may

Table 1
Assessment of CAG Repeat Length in Huntington’s Disease (HD)

CAG repeat number Description Clinical picture Comments

Less than 26 Normal Normal individuals typically
have CAG repeat number of
20 or less.

27–35 Meiotic instability Normal phenotype May pass on expanded CAG
repeats to offspring, little is
known at this time about true
phenotype of these rare cases.

36–39 Reduced penetrance HD May have much later disease
onset, but will still pass HD
gene to 50% of offspring and
may pass on higher number
expansion.

40 or greater Abnormal expansion HD Individual will develop HD
symptoms; caution should be
used in attempts to predict
age of disease onset for any
individual patient based on
CAG repeat length.



confound the clinical picture. A family history absent of HD may be misleading, especially in cases
of adoption, mistaken paternity, or if one family member has taken it on him or herself to conceal pres-
ence of a movement disorder in prior generations. A careful neurological exam and history and a
detailed pedigree, along with confirmatory genetic testing, if desired by the family, is sufficient to deter-
mine the diagnosis in cases with a known family history of HD. In those cases with unclear or miss-
ing family history, appropriate laboratory tests and neuroimaging can also be helpful in determination
of the diagnosis.

Treatment of Neurological Symptoms

At this time, there is no proven treatment to prevent HD symptom onset or slow disease progres-
sion. Treatment of chorea is not recommended unless the chorea is extremely disabling because the
agents used to suppress chorea may worsen other symptoms. If chorea is treated, tetrabenazine, a
reversible dopamine depletor that is only available with an investigational new drug application, can
be extremely useful, as can an irreversible depletor, reserpine. Several of the glutamate antagonists,
such as amantadine, riluzole, and remacemide may reduce chorea. If psychiatric symptoms, such as
aggression, irritability, or psychosis are also present in addition to chorea, a standard or atypical neu-
roleptic may be used to treat both. Haloperidol is usually the treatment of choice in these cases
because it provides the most effective suppression of chorea in a dosing range with the fewest side
effects. Pharmacotherapy for the movement disorder is outlined in Table 2.

Measures to maintain function in HD patients can be extremely useful and may lead to much
improved quality of life. They include physical therapy, speech and swallowing assessments and ther-
apy, and dietary interventions including increased calories to maintain weight and modification of food
to prevent choking. As motor and behavioral symptoms progress, patients with advanced HD may
become wheelchair or bedbound, incontinent of urine and feces, and have drastically decreased caloric
intake resulting from dysphagia. Common causes of death in patients with advanced HD include
injuries related to serious falls, poor nutrition, choking, aspiration pneumonia, and other infections.
It is important for physicians and other clinicians to discuss these potential complications with patients
and their families in an empathetic manner, and to assist in planning for these events in accordance
with the patient’s wishes while they are still able to participate in decision making for matters such
as writing advanced directives. A multidisciplinary approach to care of advanced patients can greatly
improve their quality of life despite significant impairment (22).

Summary of Experimental Treatments Under Investigation

Research is underway to investigate agents that have shown a potential neuroprotective effect in
animal models such as transgenic mice, and in in vitro studies. These agents include creatine, which
has been shown to slow disease progression in transgenic mice, and minocycline, a caspase inhibitor
with beneficial effects in mouse models. Coenzyme Q10, remacemide, and lamotrigene, have all been
studied for their potential to reduce oxidative stress (23).

COGNITIVE IMPAIRMENT AND DEMENTIA

HD patients are generally found to have deficits in the domains of visuospatial, memory, and exec-
utive task performance. Early HD patients typically show slowed thought processes, which may be
manifested as significant delay in responding to questions, and impaired ability to manipulate infor-
mation, which is more readily apparent in patients with more cognitively demanding vocations (24).
Visuospatial problems may be some of the other earliest cognitive changes seen in HD (25). Memory
deficits in HD include slowed rates of learning and deficits in recall. Free recall improves with cued
recall and recognition in HD patients, unlike those with Alzheimer’s disease (26). Retention is rela-
tively normal in HD, and is often cited as a useful differentiating factor of HD from Alzheimer’s on
formal neuropsychological assessments. Executive dysfunction is also reported consistently in stud-
ies of HD patients on various types of tasks, including planning and sequencing working memory
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and set shifting (27,24). Procedural memory is also impaired, as is seen in tests of skill and motor
learning (28).

Executive and attentional deficits are seen in mild to moderate HD (29). Formal neuropsycholog-
ical testing can be very helpful in early in the disease to delineate the extent of cognitive involvement
and follow cognitive change over time. A recent cross sectional analysis of 226 gene-positive, presymp-
tomatic, individuals suggests that cognitive impairment and striatal atrophy are present before a clin-
ical diagnosis of HD can be made (30). There is currently no treatment available to slow progression
of cognitive decline in HD, and most patients become demented in later stages of the illness. However,
judicious evaluation of medications, and elimination or reduction, when possible, of those known to
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Table 2
Management of the Movement Disorder in Huntington’s Diseasea

Starting dose
Commonly used (Dosing ranges for Potential side
medications total daily dose) Dosing effects

Haloperidol 0.5–1.0 mg QD Use BID or TID TD, acute dystonic reaction,
(5–10 mg QD) dosing akathisia, swallowing and gait

impairment, parkinsonism
Tetrabenazine 12.5 mg QD, increase TID dosing Parkinsonism, depression,

by 12.5 mg every drowsiness, hypotension
5–7 days (100–200mg) 

Reserpine 0.1 mg, increase by QID or TID dosing Same as above
0.1 mg every 5–7 days May cause severe depression—
(2–3 mg) do not use in patients

with history of mood
disorders.

Risperidone 0.5 mg QHS, increase by BID dosing Parkinsonism, drowsiness, increased,
0.5 mg every 3–5 days risk of developing diabetes.
as tolerated (4–6 mg) Atypicals are generally less

efficacious for suppression of
chorea than standard neuroleptics.

Olanzapine 2.5 mg, increase by BID dosing Drowsiness, weight gain, increased
2.5 mg every 2–3 days risk of developing diabetes.
(5–20 mg) Atypicals are generally less

efficacious for suppression
of chorea than standard
neuroleptics.

Quetiapine 25 mg, increase by 25 mg BID dosing Transient and asymptomatic liver
every 3–5 days as function test increases possible,

increased risk of developing
diabetes.

tolerated (100–300mg) Atypicals are generally less
efficacious for suppression of
chorea than standard neuroleptics.

Baclofen 10 mg, increase by 10 mg BID or TID dosing Drowsiness, dizziness, ataxia,
every 2–3 days seizures
(60–80 mg)

aNote that treatment of chorea is only advised in cases where chorea is socially or functionally disabling, because
of the side effects associated with these medications. QD, each day; QHS, at bedtime; BID, twice a day; TID, three
times a day; QID, four times a day; TD, tardive dyskinesia.



contribute to impairment of cognition, can be helpful in many cases. Any precipitous decline in cogni-
tive function in an HD patient should be viewed with suspicion, and evaluation for occult infection or
other undiagnosed medical illness should be undertaken. Given the extensive atrophy seen in many
cases, HD patients are also particularly prone to subdural hematomas, which can severely alter mental
status.

There have been reports of cholinesterase inhibitor use in HD to treat both motor and cognitive
decline, but open label studies have not been conducted to date (31,32).

AN OVERVIEW OF PSYCHIATRIC SYMPTOMS
Psychiatric symptoms may occur at any point in the course of HD; they predate the onset of motor

abnormalities in one-fourth to one-half of all patients (33–36). Unlike the generally predictable pro-
gression of motor and cognitive symptoms, no clear time course for psychiatric disease has been
demonstrated. CAG repeat length has not been shown to correlate positively with age of onset of psy-
chiatric symptoms or with presence of psychiatric disorders (37). There is some work suggesting that
apathy may correlate with progression of cognitive and motor symptoms. Other symptoms that have
received extensive study in HD, such as depression and irritability, have not been reliably shown to
correlate with progression of the disease, although depression tends to occur early on in the illness
but often persists. Psychiatric symptoms add greatly to the burden of caregivers, distress suffered by
patients, and are one of the main factors in decisions to institutionalize HD patients. The impairment
in executive function, described previously, probably contributes greatly to psychiatric morbidity in
HD by resulting in decreased flexibility and problems in changing behavior to suit an evolving envi-
ronment. Changes in personality are very common in HD, but have received little study. Many HD
patients with psychiatric symptoms respond to standard pharmacotherapy; lower dosing ranges are
generally recommended, at least at the initiation of treatment. A review by Anderson and Marder sum-
marizes the limited research on treatment of behavioral symptoms in HD to date (38). Table 3 sum-
marizes treatment guidelines for selected psychiatric symptoms in HD patients. Treatment of selected
behavioral symptoms is also discussed in the vignettes at the end of the chapter.

IRRITABILITY AND AGGRESSION
Irritability is one of the most common behavioral symptoms in HD, affecting more than 50% of all

patients at some point in the illness and often accompanied by verbal or physical aggression. A study
of 960 HD patients found that more than 60% of HD patients or caregivers reported aggressive behav-
ior by the patient at their first visit to an HD clinic (39). This suggests that, although the majority of
the work to date studying aggression and irritability in HD has been conducted with those who are
institutionalized, these symptoms can appear quite early in the illness and may precede onset of motor
abnormalities. More than one-third of HD patients in nursing homes were found to be aggressive in
a retrospective study (40). Dewhurst and others (41) found that violence was the main reason for hos-
pitalization in 25% of 102 HD psychiatric inpatients. Aggression in HD was found to occur with sim-
ilar frequency in men and women in another nursing home study, which differs from the general
population within which the preponderance of aggressive acts are committed by males (33). In the
case of these patients, mild aggression occurred in 26% and moderate aggression in 11%, but seldom
resulted in serious injury to the patients or to others. This may be partly a result of nursing home staff
having experience and training in dealing with aggressive patients.

Because irritability is often directed toward individuals known to the patients, educating caregivers
on how to identify and avoid situations that trigger irritability and how to minimize its effects if it
does occur is vitally important. Behavioral interventions may prove helpful in prevention of irritabil-
ity and aggression in HD by removing precipitating factors. This includes adherence to a schedule to
avoid surprising the patient and provoking an outburst (22). Caregivers should be advised to stop an
activity, such as assistance with dressing or grooming, if aggressive behavior begins to escalate
because irritability may be precipitated by assistance with activities of daily living in many patients.
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Table 3
Suggested Agents for Treatment of Psychiatric Symptoms

Examples of
psychopharmacological

agents used for Potential
Target symptom(s) treatment (dosing ranges) side effects Overall comments

Irritability and Escitalopram (10–20 mg) Initially may Generally best to
aggression cause anxiety start with an SRRI,

or agitation. then add a
neuroleptic if
needed. However,

Sertraline (100–200 mg) Initially may in cases of extreme
cause anxiety aggression, a
or agitation. neuroleptic should

be started first.
Olanzapine (10–20 mg) Weight gain, Standard

which can be neuroleptics will
helpful in provide the most
some patients, rapid sedation in
sedation, these cases. See
possible EPS. Table 2 for dosing

Quetiapine (100–300 mg, Sedation, of standard
may go higher possible EPS. neuroleptics such
in select cases) as haloperidol.

Depressed mood Escitalopram (10–20 mg) Initially may Patients and
cause anxiety caregivers should
or agitation. be reminded that
GI side effects response to an
are common, antidepressant may
as is sedation. take 4 weeks.

Anxiety disorders Fluoxetine (40–80 mg) Agitation, Higher doses than
(generalized anxiety, GI symptoms, those used to treat
OCD, panic attacks) insomnia. depression may be

needed in the
treatment of
anxiety disorders.

Sleep disorders Clonazepam (0.5–1.0 mg) Sedation; Suppresses
at bedtime may cause movements so

paradoxical patients can fall
disinhibition in asleep.
some patients,
increased fall
risk, confusion.

Psychosis Olanzapine (10–20 mg) Weight gain, Starting with an
which can be atypical neuroleptic
helpful in is preferable, but a
some patients, standard neuroleptic
sedation, should be used in
possible EPS. more severe cases.

Quetiapine (100–300 mg, Sedation,
may go higher possible EPS.
in select cases.

OCD, obsessive-compulsive disorder; EPS, extrapyramidal symptoms; SSRI, selective serotonin reuptake inhibitor.



They should also be counseled not to argue with patients if it appears that irritability is escalating. If
threats of physical aggression occur, they should walk away from the patient and contact emergency
medical services for assistance. Obviously, guns and other weapons should be removed from the home.
The patient should be prevented from accessing alcohol and illicit drugs because use of these sub-
stances, even in small quantities, may contribute greatly to disinhibition and disruptive behavior in
patients with a neurodegenerative condition. In extreme cases, law enforcement agencies may need
to intervene to prevent injury to the patient or to family members. Careful evaluation by a medical
professional to rule out medical illness, delirium, medication toxicity, or physical discomfort should
be conducted, especially in patients who have not been disruptive previously, or in those for whom
communication may be impaired (42). Underlying psychiatric illness should also be considered, such
as depression, anxiety, or psychosis. Akithisia may occur, with concomitant restlessness and irritability,
in patients who are being treated with neuroleptics for suppression of chorea or for psychiatric symp-
toms. Irritability and aggression both respond to phamacotherapy in many cases, sometimes in com-
bination with behavioral interventions.

APATHY

Apathy is present in more than 50% of all HD patients and has been shown to increase with dura-
tion of illness, although it certainly occurs early in many cases (43). It may also correlate positively
with progression of cognitive decline and motor impairment. This may be a result of increasing patho-
logical changes in frontostriatal circuitry affecting cognition, especially in planning and other exec-
utive functions. Apathy is often difficult to differentiate from depression, especially as the disease
progresses and communication becomes impaired. Generally, apathy is more distressing to caregivers
than to patients. No treatment that has been found to be definitively effective for apathy, although, as
with irritability, structuring of daily activities may be useful. Patients may engage in activities if they
are encouraged to do so and are not presented with too many choices (44). Education of family mem-
bers to promote reasonable expectations of patient behavior is often the most beneficial intervention.

MOOD DISORDERS

Up to 50% of HD patients have an affective disorder at some point in the illness, with depression as
the predominant condition. Depression may occur at any point in the illness, including prodromally or
concomitantly with the onset of the movement disorder, an observation that argues against a purely reac-
tive depression. Suicide rates in HD are increased fourfold compared with the general population (45).
Rates from 3 to 7% have been reported, with more than 25% of patients attempting suicide at some
point in the illness; suicide risk is particularly increased among patients in their fifth or sixth decade
(46). This overall increase in suicidality in HD may be partly the result of the high frequency of impul-
sivity seen in these patients (47). Risk factors for suicidal behavior in HD patients are similar to those
in the general population, and include depression, living alone, childlessness, being unmarried, substance
abuse, and having access to guns (48). Thus, HD patients who are depressed should receive careful eval-
uation for suicidal ideation, and all threats of suicide should be treated with utmost seriousness. There
should be a low threshold for psychiatric hospitalization for observation and treatment.

The prevalence of mania and hypomania are also increased in HD. From the limited data available,
mania appears to occur in approx 5% of patients. Folstein reported episodes of mania or hypomania
in 10% of HD patients (35).

Affective disorders in HD respond well to standard pharmacotherapy in most cases. Little work has
been done to evaluate the efficacy of selective serotonin reuptake inhibitors (SSRIs) and other newer
antidepressants in patients with HD, but clinical observations suggest they are as effective as older agents,
such as tricyclic antidepressants, and have fewer side effects. Mood stabilizers are also useful in patients
with mania. Supportive psychotherapy may be extremely helpful to patients at various stages in the ill-
ness, and is often invaluable for those who are undergoing asymptomatic, predictive genetic testing.
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ANXIETY DISORDERS

Anxiety disorders have received relatively little study in HD, but they probably occur with high
frequency. Anxiety was described as a common prodromal symptom of HD in some older work (41).
Clinical observation suggests that anxiety occurs with depression in many HD patients. Paulsen et al.
(49) found that anxiety was reported by more than 50% of HD patients or their caregivers in a clinic
setting. Obsessions and compulsions, a particular subset of anxiety symptoms, have been found to
occur with high frequency in HD patients. Of HD patients, 20–50% have been reported to have obses-
sions or compulsions, depending on the assessment performed (50,39). Other illnesses affecting the
basal ganglia, including Tourette’s syndrome, basal ganglia lesions, and Sydenham’s chorea, also show
a high frequency of obsessions and compulsions, supporting the theory that abnormalities of fron-
tostriatal circuitry may contribute to development of these symptoms.

PSYCHOTIC DISORDERS

Psychotic symptoms are seen in approx 4% of patients. Psychosis is generally thought to be more
prevalent in patients with younger onset of disease. Delusions of persecution are probably the most
common psychotic symptoms; catatonia, complex delusional systems, and other symptoms seen in
schizophrenia are rare, and most HD patients with psychosis do not meet diagnostic criteria for schizo-
phrenia. These symptoms may result from effects of dopaminergic hyperactivity, interacting with
subcortical limbic pathology.

SUBSTANCE ABUSE

There has been little work describing substance abuse in patients with HD. Anecdotally, HD patients
are thought to be at increased risk for substance abuse, given their impulsivity and high prevalence of
mood disorders. It is also unclear whether those at risk for HD are also at higher risk for abuse of alco-
hol and other drugs. Berrios et al. (51) did not find a significantly different incidence of alcohol abuse
when comparing asymptomatic gene carriers to those from HD families who were gene-negative.

SLEEP DISTURBANCES

Sleep disturbances are quite common in HD; many patients have difficulty falling asleep because
their movements keep them awake. Chorea may throw bedclothes off the patient and, in extreme cases,
cause them to fall out of bed. Sleep changes have been reported in HD, leading to poor overall qual-
ity of sleep. Daytime fatigue obviously contributes to decreased cognitive function and may worsen
psychiatric symptoms such as irritability. Judicious nighttime use of benzodiazepines in small doses
is often helpful in suppression of the movements until patients fall asleep, at which time the move-
ments generally cease.

PERSONALITY ALTERATIONS AND OTHER BEHAVIORAL SYMPTOMS

Development of personality alterations nonspecific to any one psychiatric diagnosis have been
reported for many years by those who study HD (41). Personality changes are probably one of the
most frequent, and least studied, of all behavioral abnormalities in HD. Reports indicate that person-
ality changes occur in anywhere from 10 to 41% of HD patients; these figures may be artificially low
because many studies exclude irritability and apathy (52). Aside from apathy and irritability, which
are discussed above, impulsivity, emotional lability, and lack of empathy for others are all probably
quite common.

Personality changes are described in individuals who carry the HD mutation who are asymptomatic.
Increased anger and hostility have been reported among family members most at risk to develop HD,
and irritability has been shown to be increased in asymptomatic, gene-positive individuals (51).
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Several groups have concluded that personality changes are among the earliest signs of HD, preced-
ing motor and cognitive changes (41,53). However, a recent study comparing asymptomatic carriers
to individuals from HD families who were gene-negative found that both groups had elevated scores
on tests for personality disorders, suggesting a role for family environment (51).

Both hyper- and hypoactive sexual desire is reported in HD. Hypersexual behaviors were reported
in 12% of men and 7% of women in an early study (36). Those family members in known HD fami-
lies who are ultimately diagnosed with HD are more fecund than those who do not develop the illness
(35). However, male impotence is also increased in HD (35). Paraphillias including exhibitionism,
voyeurism, pedophilia, and sexual aggression were reported in very early HD work, but have received
little recent study (54). Infidelity has been reported to occur early in the illness, probably as a result
of impulsivity (54,55). Nonviolent crimes are committed more frequently by men with HD than their
first-degree relatives, a finding that is also probably related to impulsivity (56).

VIGNETTES

Case 1
Mr. L is a 30-year-old malewith a diagnosis of HD who has had symptoms of the movement dis-

order for 2 years. His wife is concerned that he is increasingly impatient with their children, ages 6
and 3 (e.g., throwing their toys in the trash when they do not put them away each evening). Last week,
he deliberately drove his car over his son’s bike because the child left it out in the rain. He also curses
at his wife, and becomes extremely angry when he cannot watch specific television shows because
she wants to watch a program. He has difficulty falling asleep, and his wife reports that he throws the
bedclothes around and sometimes falls out of bed. He is isolated from his friends, has stopped attend-
ing church, and has become focused on the 15th anniversary of his father’s death, which is in a few
weeks. Mr. L’s father hanged himself after losing his job as a CEO of a large corporation as a result
of his HD symptoms.

Evaluation and Treatment Suggestions

This patient may be in the midst of an episode of major depression, which is contributing to irri-
tability. A mood disorder is suggested by his social withdrawal and also his focus on his father’s death.
He should receive prompt and careful evaluation for depression and for suicidal ideation, which is also
possible given the upcoming anniversary of his father’s death. In the general population, completed
suicide by a close relative increases suicide risk in an individual; this is probably also the case in HD.

Treatment could begin with standard doses of an antidepressant, such as an SSRI. This may help
to quell the irritability. A neuroleptic could be added later if the antidepressant is not adequate in con-
trolling the irritability. The patient’s wife may need to modify behavior, for example taping programs
she wants to see on television and walking away rather than engaging in arguments with him. If symp-
toms escalate and she fears physical aggression, the wife should be instructed to leave the house imme-
diately with the children and call emergency medical services from a neighbor’s house. Property
destruction may be predictive of future physical violence against other people.

Sleep deprivation may be worsening his mood and increasing irritability and impulsivity in this
patient. The difficulty falling asleep could be a result of his depressed mood, but may also result from
movements that are keeping the patient awake. Suppression of chorea with a small dose of benzodi-
azepine may allow the patient to fall asleep, at which point the movements will cease on their own.

Case 2

Mrs. K is a 55-year-old woman who has had HD symptoms for more than 15 years. She is cared
for by her family at home, and requires constant supervision because of frequent falls. Her family is
very concerned because she spends most of her day on the couch in the family room watching a blank
TV screen and smoking. When family members ask if they can turn on any shows for her, she simply
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shrugs and yawns. She shows little interest in her grandchildren and no longer asks to have her daugh-
ter put cosmetics on for her or to be taken to the salon. She is eating well, with occasional choking,
maintaining her weight, and sleeping through the night. The family denies that she is sad or tearful,
and when asked about mood she states she is “fine.”

Evaluation and Treatment Suggestions

This patient could be depressed, which would explain her social withdrawal and lack of interest in
things around her. However, it is more likely that she is apathetic, a common symptom in HD that may
increase in frequency with disease progression. Family education may be the most important inter-
vention in this case, if depression is ruled out on evaluation. The family should be counseled to lower
their expectations for her participation in activities. They should attempt to engage her in limited, struc-
tured activities and to offer her “yes” or “no” choices rather than open-ended questions. Reassuring
the family that she is not “suffering” or depressed is very important.

Case 3

Mr. G is a 45-year-old gentleman who has had motor symptoms of HD for 7 years. His wife says
he was always very conscientious and very orderly. In the past few years he has become more so, to
the point where he can not go to bed at night unless he has personally checked all locks and windows
in his house exactly four times. He also insists on keeping all his clothes in order by color and year
of purchase. He collects newspaper clippings on local history, and spends hours each day reading
through the newspapers; in the last 2 years he has accumulated more and more boxes of newspapers
to be read and sorted in their garage, so that they must now leave their car outside. He became furi-
ous at his wife when she threw out a box of newspapers he saved that had been destroyed by mice,
but the next day did not remember where that box had gone, and spent the afternoon searching for it.

Evaluation and Treatment Suggestions

This patient probably has obsessions and compulsions and may meet criteria for obsessive-
compulsive disorder. He has checking, ordering, and hoarding symptoms. As with many patients, he
becomes enraged when his obsessive and compulsive activities are thwarted. He may also have cogni-
tive impairment, which exacerbates his psychiatric symptoms. A trial of an SSRI would probably help
to reduce his obsessive and compulsive symptoms. Higher doses than those used to treat depression
may be needed. His other medications should be evaluated and, if possible, those with anticholiner-
gic effects should be reduced or eliminated to help maximize cognitive function.

SUMMARY

Although HD is widely known for its distinctive neurological symptoms, cognitive impairment and
psychiatric symptoms often cause the preponderance of distress and impact greatly on caregiver
burden. Predictive genetic testing in asymptomatic individuals can have far reaching impact on many
areas of that person’s life, and may have ramifications for others in the family also;it should therefore
be conducted by those with experience in genetic counseling for HD. Combinations of different
behavioral changes may make diagnosis and treatment of these symptoms difficult in HD patients,
especially in patients for whom communication is problematic. Cognitive impairment can also con-
fuse the clinical picture and worsen other behavioral symptoms. Despite these challenges, successful
treatment of behavioral disturbances can greatly improve quality of life for patients and family mem-
bers, and offers an area of tremendous positive impact in an incurable disease.
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Psychiatry of the Cerebellum

Russell L. Margolis

INTRODUCTION

Since the pioneering early 19th-century studies of Luigi Rolando, the cerebellum has been recog-
nized as a critical modulator of movement. Landmarks include the descriptions of hereditary disor-
ders affecting the cerebellum by Friedreich in 1863 and Marie in 1893, and the pre-World War II work
of Holmes, who established much of the terminology and many of the methods for assessing the motor
functions of the cerebellum still in clinical use today. Every contemporary neurology text, and every
neurology course for students, emphasizes the anatomy and physiology underlying the motor role of
the cerebellum, and the motor signs and symptoms to be elicited in the clinical examination of cere-
bellar function. In contrast, the normal role of the cerebellum in cognition and emotion, and the poten-
tial impact of cerebellar damage on cognition and emotion, receives scant attention. In textbooks of
neuropsychiatry, the cerebellum is hardly mentioned at all (Fig. 1).

The motor-only conception of the cerebellum is an idea of the past. Striking findings in the past
20 years, using contemporary tools of neuroanatomy, neuroimaging, neuropsychology, and psychiatric
diagnosis, leave little doubt that the normal cerebellum plays an important role in cognition and emo-
tion, and that diseases of the cerebellum may lead to cognitive impairment and psychiatric disorders.
As many of these nonmotor consequences of cerebellar damage may be at least partially amenable to
treatment, it is obligatory for the neurologist to vigorously search for them. This chapter outlines the
causes and epidemiology of cerebellar disease, the preclinical basis for assuming a role of the cere-
bellum in modulating human emotion and cognition, and the direct evidence demonstrating that
cerebellar damage results in cognitive and noncognitive psychopathology. Although many causes of
cerebellar disease exist, much of the emphasis here is on patients with the chronic conditions in which
neurologists will most often confront psychiatric disorders, primarily structural lesions such as strokes
and tumors, and progressive degenerative disorders such as the spinocerebellar ataxias.

DISEASES AFFECTING THE CEREBELLUM

Epidemiology

The total prevalence of cerebellar disorders is unknown. At least 50% of patients who have alcohol-
dependence syndromes may develop clinical or histological evidence of cerebellar disorder (1); alco-
hol is clearly the single most common cause of cerebellar damage worldwide. The cerebellum is
affected in 1.5–8% of all strokes (2), so this is probably the second most common cause of cerebellar
damage. In children, the annual incidence of tumors affecting the cerebellum is between 0.25 and 1 per
100,000 per year. In adults, primary tumors of the cerebellum are even less common, but metastases
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are more common. The prevalence of recessive (almost all Friedreich’s ataxia), dominant, and spo-
radic neurodegenerative diseases that primarily affect the cerebellum is, in each case, about 2 per
100,000 (3,4). Other causes of cerebellar lesions are rare.

Etiology

Table 1 lists many of the diseases that cause permanent injury to the cerebellum. With the excep-
tion of some strokes, tumors, and degenerative conditions, most of these disorders are unlikely to affect
the cerebellum in isolation. This leads to a distinction between the more theoretical issue of the cog-
nitive and emotional roles of the cerebellum itself, and the more clinical issue of the neuropsychiatric
manifestations of diseases that affect the cerebellum.

PRECLINICAL EVIDENCE LINKING THE CEREBELLUM
TO COGNITION AND EMOTION

Recent insights into the neuroanatomical links between the cerebellum and brain regions with known
cognitive or emotional functions, coupled with a variety of animal studies in which cerebellum lesions
have been shown to cause cognitive impairments and alter emotion, provide a strong basis for the role
of the cerebellum in human cognition and emotion.
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Fig. 1. The neglected cerebellum. Cover of Textbook of Neuropsychiatry and Clinical Neurosciences reprinted
with permission from American Psychiatric Publishing, Inc., copyright 2004.
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Neuroanatomy

The most exciting finding in cerebellar neuroanatomy over the past 20 years has been discovery
of relatively closed loops that connect different regions of the cerebral cortex, including nonmotor
regions, with the cerebellar cortex (Fig. 2). The pathway from the cerebral cortex to the cerebellum
originates with axons in cortical layer Vb in motor, somatosensory, association, and paralimbic
regions (5,6). Areas of special note include posterior parietal association cortex (7), portions of supe-
rior temporal sulcus and gyrus (8), parastriate and parahippocampal regions (9), and dorsolateral,
medial, and to a lesser extent, ventral lateral prefrontal regions (10). These prefrontal areas, includ-
ing Brodmann regions 8A, 9, 10, 9, 32, 45B, and 46, are critical for attention, working memory, plan-
ning, motivation, decision-making, and language. After synapse in the pons, where topographical
distinctions among the different sources of input is maintained, the pathway continues as projections
into the cerebellar cortex. Prefrontal regions apparently project to lobes VII-VIII (11), but the pre-
cise cerebellar target regions of most pontine projections is unclear.

The pathways between the cerebellum and the cerebral cortex begin with axons projecting from
cerebellar Purkinje cells to the deep cerebellar nuclei, where the pathway again remains topographi-
cally defined. These nuclei then project to both “motor” and “nonspecific” nuclei of the thalamus (12).
Both types of thalamic nuclei project to posterior parietal, superior temporal, prefrontal association
regions, and the intralaminar nuclei also project to limbic regions (cingulate, parahippocampus).

The use of retrograde tracers has established that this corticocerebellar circuit is formed of discreet
and relatively closed loops (13), similar to those detected in the circuitry between the basal ganglia
and the cerebral cortex (14). The basal ganglia and the cerebellar pathways intersect in many common
regions of the cortex, including frontal and prefrontal cortex, inferotemporal cortex, and posterior pari-
etal cortex. Not all regions of the cortex receive input from both pathways; for instance, projections
to prefrontal area 12 (roughly corresponding to orbital cortex) have been detected from the basal gan-
glia, but not from the cerebello-thalamic system (13). In general, the basal ganglia-cortical circuits
are somewhat more widespread and dense then the cerebellar-cortical circuits.

Other cerebellar circuits of potential relevance for emotion and cognition include reciprocal path-
ways between the cerebellum and brain stem catecholaminergic (locus coeruleus) (15) and seroton-
inergic nuclei (dorsal raphe) (16), between the cerebellum and the hypothalamus (17), and between
the cerebellum and the brainstem reticular formation, which may have a role in modulating overall
alertness and activation (18).

In addition to its connections with the cerebral cortex and other brain regions, the other aspect of
cerebellar anatomy important to affect and cognition are the “cerebellar cortical modules” (19). These
modules exist as radially oriented, structurally identical units that comprise the cerebellar cortex. Each
module consists of a Purkinje cell (numbering about 15–30 million in the human cerebellum), gran-
ule cells that receive input from outside of the cerebellum and innervate the Purkinje cell, and inhibitory
interneurons (basket, stellate, and Golgi cells). The Purkinje cell thus serves to integrate excitatory
and inhibitory input.

Animal Studies

A series of investigations have used the eye-blink conditioned response to explore the role of
the cerebellum in associative learning. In this paradigm, the conditional stimulus is typically a brief
tone, the unconditional stimulus is a corneal airpuff, and the eye-blink is the conditioned reflex.
Purkinje cells spike patterns are altered by training, lesions of the cerebellar cortex or the interposi-
tus nucleus prevent learning, and loss of Purkinje cells in a mutant mouse strain significantly impairs
learning. (20,21). Consistent with lesion studies, functional magnetic resonance imaging (fMRI) stud-
ies of eye-blink conditioning in rabbits suggests bilateral cerebellar cortex involvement (22). Even
this simple reflex, however, is more complex than initially thought, as it is now recognized to consist
of multiple components, each at least partially mediated by different circuits (23).
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Table 1
Etiologies of Cerebellar Disorders

Hereditary degenerative autosomal dominant
Spinocerebellar ataxia types 1-26
Dentatorubro-pallidoluysian atrophy
Huntington’s disease (uncommonly)
Hereditary prion diseases
Episodic ataxias type 1 and 2

Hereditary autosomal recessive (metabolic)
betalipoproteinemia
Neiman-Pick Type C
Hexosaminidase A deficiency (Tay-Sachs)
Glutamic aciduria
Hydroxyglutamic aciduria
Cholestanolosis (cerebrotendinous xanthomatosis)
Metachromatic leukodystrophy
Galactocereberosidase deficiency (Krabbe disease)
α-tocopherol deficiency (vitamin E deficiency)
Hartnup disease
Refsum disease (phytanic acid oxidase deficiency)
Biotinidase deficiency
Co-enzyme Q deficiency

Hereditary autosomal recessive, DNA repair
Ataxia-telangenctasia
Xeroderma pigmentosum
Cocakyne Syndrome

Hereditary X-linked
Pelizaeus-Merzbacher disease
Adrenoleukodystrophy
Rett syndrome

Mitochondrial
Kearns-Sayre syndrome
Myoclonic epilepsy associated with ragged-red fibers (MERRF)
Neuropathy, ataxia, and retinitis pigmentosa (NARP)
Leiber hereditary optic neuropathy (LHON)

Nutritional/dietary
Vitamin E
Thiamine (often in association with alcoholism)
Celiac disease

Toxic
Ethanol
Phenytoin
Lithium

Oncologic
Primary tumors
Metastases
Paraneoplastic (small cell carcinoma of lung, breast, female genital tract, lymphomas)

Infectious/postinfectious
Abscesses
Whipple disease
Subacute sclerosing panencephalitis
Progressive rubella panencephalitis
Infectious prion disease



Visuospatial learning also at least partially depends on intact input from the cerebellum. In the
Morris water maze, mice or rats are required to find a platform while swimming in a tank of opaque
water, using the memory of various visual cues. Testing rats with different cerebellar lesions on this
task revealed dissociation between place learning (influenced by lateral regions of the cerebellum)
and cued learning (influenced by midline cerebellar regions) (24). Species, task details, and lesion
location all influence results (25).

The functional implication of the neuroanatomical link between the frontal cortex and the cerebel-
lum has also been explored in animal studies. For instance, in primate studies, neurons in the ventral
dentate, and in the prefrontal cortex to which the ventral dentate projects, had similar electrophysio-
logical responses to tasks demanding working memory or motor planning (26).

Modulation of emotion by the cerebellum has also been detected in animals. Early studies found
that stimulation of the cerebellar vermis led to a state of emotional arousal (27) and that aggressive
rhesus monkeys became much calmer after midline cerebellar lesions, but not after neocerebellar
lesions (28). More recently, the cerebellum has been shown to participate in the consolidation phase
of fear conditioning (29).

THE NEUROPSYCHOLOGY OF THE CEREBELLUM

The Cerebellum and Cognition

Evidence in humans that the cerebellum is involved in cognition and emotion has emerged from
functional neuroimaging studies of normal individuals engaged in various cognitive tasks and
from neuropsychological testing of individuals with cerebellar lesions. As a whole, this very large body
of work makes a compelling case that the cerebellum is an active participant in multiple forms of cog-
nition and in the generation of emotion. However, in detail, the studies must be evaluated cautiously.
Were all necessary controls performed to eliminate the confounding effects of motor-based cerebel-
lar activation? In neuroimaging studies, was the cerebellar activation a cause, consequence, or epiphe-
nomenon of the activity under investigation? In patients with cerebellar lesions, was the lesion focal
or diffuse? Where was it? Were other brain regions also involved?

One problem arises from the two different questions that have been asked: some, perhaps most,
investigators have asked about the cognitive or emotional role of the cerebellum per se, whereas others
have asked about the cognitive or emotional manifestations of diseases that affect the cerebellum, but
which in many cases may also involve other brain regions. Addressing the first question requires strict
attention to the location of cerebellar lesions. Strokes and tumors potentially provide the most spatial
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Table 1 (continued)

Other
Multiple sclerosis
Sporadic late-onset cerebellar degeneration
Multisystem atrophy
Trauma
Radiation

Vascular
Embolic, hemorrhagic, or occlusive

Congenital (some autosomal-recessive or x-linked hereditary)
Marinesco-Sjogren syndrome
Joubert syndrome
Dysequilibrium syndrome
Early onset ataxia with hypogonadism, retinopathy, or deafness

AR, ; XL, .Modified and reprinted with permission from ref. 4a.



resolution, but spread of the lesion to other regions within or beyond the cerebellum and additional
lesions (such as other cerebrovascular insults) in other brain regions in the same person may confound
interpretation of data. Degenerative diseases that affect the cerebellum in most cases also affect other
brain regions, although at times subtlely. These factors must be taken into account when considering
neuropsychological studies of the cerebellum, as well as the age and premorbid capacities of a sub-
ject, and the duration of degenerative illness or time since a stroke or tumor resection.

The cerebellum has been shown to influence multiple cognitive spheres. Language functions medi-
ated by the cerebellum include verb generation (30,31), perception of temporal distinctions among
phonemes (32), verbal fluency and word generation (33), and verbal working memory (34). Learning
with a basis in the cerebellum has been demonstrated in an eye-blink conditioning paradigm similar
to that observed in rabbits and mice (35,36) and in a variety of procedural learning paradigms (37).
Sensory discrimination may also be regulated by the cerebellum (38).

Executive function, which includes aspects of verbal processing, learning, and memory, may also
be under the influence of the cerebellum. Tasks modulated by the cerebellum appear to include set
shifting (39), the performance of multiple simultaneous tasks (40), and attention (41). There is direct
evidence that ties the cerebellum to frontal processing, especially during executive tasks. Cerebellar
hypometabolism has been consistently observed after contralateral frontal lesions, a phenomenon
known as crossed cerebellar diaschisis (34). As predicted, the opposite phenomenon, crossed neo-
cortical diaschisis, has been observed after cerebellar infarction (42,43). Right frontal cortex activa-
tion is often accompanied by left cerebellar activation in tasks requiring episodic retrieval, whereas
left frontal cortex and right cerebellar activation occurs during retrieval of semantic information, such
as generating an appropriate verb when presented with a particular noun (34). A comparison of work-
ing memory to rehearsal tasks, using the Sternberg verbal working memory task, revealed a correla-
tion between superior cerebellum and frontal cortex activation in articulatory control. The extent of
cerebellar involvement in executive function may depend on the motor demands, automaticity, and
fluency demanded by a given task (44).
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Fig. 2. Cerebro-cerebellar circuitry. The primary circuitry between the cerebral cortex and the cerebellum.
Purkinje cell project to the deep cerebellar nuclei, and these neurons project to the thalmus. Thalamic nuclei
project to the cerebral cortex. Cortical pyramidal cell project to the pons which then project back to the cere-
bellar cortex.



Given the repetitive nature of the cerebellar microcircuit, an important general concept is that the
same type of processing—an information transform—may apply to multiple cerebellar functions.
Application of this theory to the consequences of cerebellar injury has led to the hypothesis of “cog-
nitive dysmetria” (8). The concept is that the cerebellum acts to dampen oscillations, and thereby
smooths cognition and emotion in a manner parallel to its smoothing effect on motion. Cerebellar
lesions, known to result in abnormalities of rate, force, rhythm, and accuracy of movement, would
therefore be predicted to result in abnormalities of the speed, accuracy, and adaptability of cognition
and emotion (45). Alternative and by no means mutually exclusive theories suggest that the cerebel-
lum serves as an error detector (46) or a central timing device (47).

The Cerebellum and Emotion
A link between the cerebellum and emotion in humans has been established using neuroimaging

protocols. For instance, the superior semilunar lobule of the cerebellum is activated in human sub-
jects shown an unpleasant stimulus relative to the activation elicited by a pleasant stimulus (48).
Similarly, the cerebellum was activated when subjects were shown pictures with either positive or neg-
ative emotional valence (49). In a more naturalistic experiment involving women who had lost a first-
degree relative in the past year, evocation of grief activated midline and lateral cerebellar regions along
with multiple other brain regions, suggested that the cerebellum is one part of an integrated pathway
that modulates grief (50). Pathological laughing and crying have been tentatively linked to cerebellar-
mediated circuitry (51). Schmahmann suggests that the posterior lobe of the cerebellum is probably
most related to affect and cognition and that midline lesions of the cerebellum are particularly asso-
ciated with affective changes, potentially through pathways linking the vermis, via the fastigial
nucleus, with limbic cortex (52).

DISEASE AND COGNITION

Cognition and Focal Cerebellar Lesions
The frequency of cognitive manifestations observed following cerebellar lesions (predominantly

infarcts or hemorrhages in adults and tumors in children) is generally high. Cognitive deficits have
been reported in 35–100% of patients after cerebellar strokes (53–55) with the lowest estimate derived
from the most systematic study. As predicted by the multiple cognitive domains influenced by the cere-
bellum, the nature of the deficits caused by these lesions varies, and may include executive, language,
praxic, memory, or visuospatial dysfunction. In many cases, the abnormalities are relatively mild (54),
and one study found only mild naming deficits (42). Many patients improved over time. Predictably,
more global lesions are associated with broader cognitive deficits, and deficits associated with infarc-
tion of the posterior inferior cerebellar artery are generally milder than those associated with supe-
rior cerebellar artery or anterior inferior cerebellar infarction.

Resection of midline posterior fossa tumors in children leads to the “posterior fossa syndrome” in
13% of cases, a condition characterized by mutism, oropharyngeal dyspraxia, impaired initiation of
voluntary movements, oculomotor apraxia, incontinence, emotional liability, and personality changes
that have been reported to include onset of an autistic-like syndrome (56,57). Resection of tumors
located elsewhere in the cerebellum may have other effects. In a series of 26 children undergoing
surgery for cerebellar tumors, the 7 with resection of right hemisphere cerebellar tumors demonstrated
disturbances of language processing and auditory sequential memory. The 8 children with resections
of left hemisphere cerebellar tumors had disturbed spatial and visual sequential memory (57).

Degenerative Cerebellar Disease and Cognition

Most but not all evidence suggests that subjects with moderate degenerative disease of the cere-
bellum develop a mild subcortical dementia. Kish and co-workers (58) studied 11 patients with
standardized cognitive tests and found prominent impairments in the recall of stories, as well as
deficits in verbal and nonverbal intelligence and executive functions. Because these patients were
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not aphasic, aphasic, apraxic, or agnosic, the authors described their mental state as a mildly dis-
abling subcortical dementia. In a follow-up study of 43 patients with a variety of cerebellar disor-
ders, mildly ataxic patients performed almost normally on a battery of neuropsychological tests,
moderately ataxic patients displayed executive functioning deficits and mild memory deficits that
could not be explained by depression, and severely ataxic patients had more pervasive deficits but
were nonetheless not aphasic (59). On verbal list-learning tasks, deficient immediate and delayed
free recall with preservation of yes/no or forced-choice recognition is often taken as the sine qua non
of subcortical dementia (60). This finding is typical among patients with cerebellar degeneration (61).
Comparing matched groups of patients with degenerative disease affecting the cerebellum,
Huntington’s disease, and normal controls (62), Brandt and colleagues found that patients with cere-
bellar disease were most impaired in the executive domain and least impaired in the memory domain.
In contrast, the HD patients, although generally more impaired than cerebellar patients, were most
impaired in visuospatial and memory domains. These findings suggest that the pattern of deficits
in degenerative cerebellar disease, although consistent with a mild subcortical dementia, differs in
important ways from the subcortical dementia that arises in disease most prominently affecting the
basal ganglia.

A few studies have systematically examined the cognitive manifestations of one or more spe-
cific genetic diseases affecting the cerebellum, including SCA1, SCA2, SCA3, SCA6, SCA19, cere-
bellar ataxia with oculomotor apraxia type 1, and Friedreich’s ataxia (63–68). The general conclusion
is that executive dysfunction is typical in these diseases. SCA1, among the more common of these
disorders, produces the most global and severe deficits. The deficits in SCA6, in which pathology
is largely limited to cerebellar Purkinje cells, are quite mild. Investigations of Friedreich’s ataxia
have yielded more variable results, with some studies finding little evidence of cognitive impairment
while others have found substantial impairment in multiple cognitive modalities. An important point
is that executive function may be impaired in degenerative diseases affecting the cerebellum even in
the setting of overall normal intelligence and a normal bedside cognitive exam. For instance, in cere-
bellar ataxia with oculomotor apraxia type 1, patients with normal IQ scores showed memory deficits
and executive dysfunction with impairments in initiation, conceptualization, verbal fluency. In our
study of 31 patients with a variety of cerebellar degenerative diseases (average disease duration of
12 years), the rate of dementia or cognitive impairment (Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition [DSM-IV] criteria) was 20%. This may well be an underestimate,
as the diagnosis of cognitive impairment depended on family members attributing functional impair-
ment to cognitive rather than motor deficits. Furthermore, the extent of cognitive impairment is cer-
tainly correlated with disease duration, and the percentage of patients with cognitive impairment
would undoubtedly be higher in a group with a longer disease duration.

Noncognitive Psychopathology in Cerebellar Disease

Among cerebellar stroke patients, Robinson and colleagues (69) found elevated rates of mild and
often short-lived depression acutely following cerebellar/brainstem strokes. Episodes of depression
were generally less severe and less prolonged than after strokes in the basal ganglia or left frontal cortex.
The patients in the case series of Schmahmann and Sherman (53), in addition to executive dysfunc-
tion, also were described as having affective abnormalities (although formal psychiatric evaluations
were not performed), leading the authors to coin the term “cognitive-affective syndrome” to describe
the abnormalities in their patients. Anecdotal reports also report psychiatric syndromes related to cere-
bellar tumors, the resection of cerebellar tumors, and inflammatory or infectious insults of the
cerebellum in adults.

Psychiatric Syndromes Accompanying Neurodegenerative Diseases of the Cerebellum

Numerous case reports have suggested the presence of psychiatric syndromes in patients with
degenerative disease affecting the cerebellum. Woodward (70) described a family with a cerebellar
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degenerative disorder in which one affected individual was “petulant and disagreeable at slight prova-
cation,” another experienced “jealous delusions, flare-ups of temper over trivia,” and a third person
was “withdrawn into deep despondency.” Cases of “psychosis” (71), and schizophrenia (72) have been
reported. Moderate to severe levels of depression and increased apathy were noted in a small series
of patients with SCA3 (64). The first systematic study was performed by Skre in 1975 (73). Subjects
with any type of hereditary ataxia were diagnosed by undefined methods using a now obsolete psy-
chiatric diagnostic scheme. Psychiatric disorders, including mood disorders, were found in approx
23% of subjects, 12% of their neurologically normal family members, and 3% of neurologically
normal individuals from families without neurological disease. Kish (59), studying 41 subjects with
cerebellar degeneration, found that 12% had clearly elevated Hamilton Depression Rating Scale
(HDRS) scores. Fourteen percent were also “mildly euphoric” and 12% were “impulsive,” based on
“incidental observations.”

To systematically determine the extent to which psychiatric disorders occur in degenerative diseases
affecting the cerebellum, we examined 31 individuals with diseases affecting the cerebellum, 21 indi-
viduals with Huntington’s disease (HD; which primarily affects the basal ganglia and cerebral cortex),
and 29 neurologically healthy individuals (74). The neurological diagnosis of the cerebellar group was
based on review of all available records, including neurological history and examination, neuroimaging,
and genetic testing. Diagnoses included sporadic cerebellar ataxia (35%), the cerebellar form of multi-
system atrophy (16%), and familial cerebellar ataxia of various types (48%). Individuals with basal
ganglia findings on exam or by neuroimaging were excluded from the study. Past and current psychi-
atric diagnoses were made on the basis of an interview by an experienced neuropsychiatrist using the
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Fig. 3. Psychopathology in degenerative cerebellar disease compared to Huntington’s disease. Mood disor-
ders include major depression, brief recurrent depression, minor depressive disorder, dysthymia, and bipolar dis-
order, mania. Personality change diagnoses were made independent of cognitive status. Anxiety disorders included
generalized anxiety disorder, panic disorder, obsessive-compulsive disorder, phobia, and post-traumatic stress
disorder. Psychotic disorders included schizophrenia and psychotic disorder not otherwise specified. Results of
by χ2 analysis: lines over a given disorder indicates significant difference (p < 0.02) across all three groups;
* indicates significant difference from neurologically healthy group (p < .001); and # indicates significant dif-
ference between CD and HD (p < 0.01). Modified and reprinted with permission from the American Journal of
Psychiatry, copyright © 2002, American Psychiatric Association.



Structured Clinical Interview for DSM-IV axis I disorders, nonpatient version. A consensus diagno-
sis was made in conjunction with a second neuropsychiatrist who was blind to the neurological diag-
nosis. The three groups were matched on age, sex, education, and estimated premorbid IQ. The disease
groups were additionally matched for extent of neurological impairment and disease duration.

The key finding was that the percentage of patients with a history of any psychiatric disorder was
very similar in patients with cerebellar degeneration and HD (about 80% in each group), and twice
the rate of neurologically healthy controls (Fig. 3). Most striking, the rate of mood disorders was 67%
in the cerebellar group, nearly twice the rate (p < 0.01) observed in the neurologically healthy group
and similar to that in HD patients. The 10% rate of psychotic disorder in the cerebellar group was also
quite high, suggesting that cerebellar degeneration might be a risk for psychotic disorder as predicted
by the “cognitive dysmetria” hypothesis. Personality change was present in both disease groups, but
was significantly more common in the HD group than the cerebellar group.

Each subject was rated with instruments, including the Neuropsychiatric Inventory, designed to estab-
lish the severity of current psychopathology. As expected, psychiatric symptoms were elevated in both
cerebellar and HD groups compared to the healthy group, though only modestly. Depression scores
were only mildly elevated in the disease groups, suggesting that most of the individuals were not acutely
depressed at the time of the interview, and that affective abnormalities in HD and cerebellar degener-
ation (CD) may have both chronic and episodic forms. Irritability, and especially apathy, were sub-
stantially higher in the cerebellar and HD groups than the healthy group, consistent with the modulatory
effect of both the basal ganglia and the cerebellum on affective states thought to be modulated by the
frontal cortex.

The similar rate of mood disorder but lower rate of personality change in patients with cerebellar
degenerative disease compared to patients with HD suggests both similarities and differences of the cere-
bellum and the basal ganglia on mood and executive functioning. This distinction is consistent with
the similar but not identical neuroanatomic connections of the cerebellum and the basal ganglia to the
frontal cortex and other brain regions. In addition, part of the similarity in the psychopathology of the
two patient groups in this study may stem from degenerative factors common to the groups, particularly
cortical degeneration. Cortical involvement is certainly part of the neuropathology of HD, and may occur
in some of the diseases that affect the cerebellum. Determining the relative contribution of the cerebel-
lum itself to the psychopathology of degenerative diseases affecting the cerebellum will require inves-
tigation of genetic forms of cerebellar degeneration that do not also involve the cerebral cortex.

We performed a second study to determine how frequently psychiatric disorders were detected in
patients with cerebellar disease during routine clinical evaluation by neurologists, and to determine 
if basal ganglia involvement modified psychiatric disorders in patients with cerebellar disease (75)
(Fig. 4). Neurological records of 213 consenting patients referred to the Neurogenetics Testing
Laboratory at Johns Hopkins were reviewed. Those cases that met the following criteria for CD were
included in the study: (a) an MRI scan documenting cerebellar atrophy, (b) a clinical diagnosis of spin-
ocerebellar ataxia (SCA) or cerebellar degeneration, or (c) the presence of both ataxia and dysmetria
on clinical examination. Exclusion criteria included the presence of predominantly parkinsonian pre-
sentation or evidence of strokes. A subgroup of the CD cases was identified that also had clinical or
MRI evidence of basal ganglia involvement. Psychiatric symptoms and diagnoses noted in the neuro-
logical records were categorized using a conservative scheme: a notation of “major depression” or
depression with suicide attempt was considered evidence of major depression; “depression” or
“depressed mood” evidence of nonmajor depression; and “psychosis” and “schizophrenia” evidence
of a psychotic disorder. Anxiety, obsessive-compulsive disorder, or panic disorder were symptomatic
of anxiety syndrome whereas dementia, memory disturbance, or cognitive impairment signified cog-
nitive impairment. Notations reflecting persistent changes in temperament or behavior were consid-
ered evidence of personality change.

One hundred thirty-three cases met both inclusion and exclusion criteria for cerebellar disease, and
59 of these cases also met criteria for basal ganglia involvement. Forty-one percent of all patients had
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psychiatric symptoms and 30% had cognitive impairment. The most common psychiatric manifesta-
tion was depression (28%). Depression and depressive symptoms were the most commonly observed
noncognitive psychiatric phenomena, but personality change, anxiety, and psychosis were also detected
at a relatively high rate. Rates of both cognitive impairment and noncognitive psychopathology were
higher in cases with basal ganglia involvement. This may reflect the increased risk for psychopathol-
ogy conferred by basal ganglia involvement, or that cases with both basal ganglia and cerebellar
involvement were generally more severe. Overall, this study indicated that psychopathology is com-
monly detected in routine neurological evaluation of patients with disorders affecting the cerebellum.

In summary, focal and diffuse diseases that affect the cerebellum increase the risk of both chronic
and intermittent psychiatric disorders. Involvement of regions beyond the cerebellum, particularly the
basal ganglia, may change the nature and severity of the psychopathology. Little can yet be said about
the long-term prognosis of psychopathology in the context of cerebellar disease.

TREATMENT

Determining the cause of the underlying disorder is essential because cerebellar degeneration sec-
ondary to nutritional, dietary, and some metabolic disorders may be treatable and at least partially
reversible. Surgical intervention may be important for tumors and vascular malformations. There is
no treatment for sporadic or genetic degenerative diseases of the cerebellum.

It is essential that a neurologist perform a psychiatric history and mental status examination, assess-
ing various aspects of mood, as well as self-attitude, sense of physical well-being, appetite, libido,
sleep, suicidality, hallucinations, delusions, obsessions, compulsions, and anxiety. A bedside cogni-
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Fig. 4. Psychopathology in 133 cases referred for genetic testing by neurologists. Any, any psychiatric diag-
nosis or notation of cognitive ; Noncog, non-cognitive psychopathology; Cog, cognitive abnormality; Depr, any
depressive disorder; Pers, personality change; Anx, anxiety-related syndromes; Psychot, schizophrenia or other
nonaffective psychotic disorders; Halluc, isolated hallucinations; Bipolar, biopolar affective disorder. (Reprinted
with permission from American Psychiatric Publishing, copyright © 2004 [75].)



tive exam should be performed that includes brief tests of executive function. Opinions about the
patient’s cognition, mood, and behavior should be sought from the family.

Cognitive treatments are supportive and educational, as in other dementias. In the case of cerebel-
lar disease, education may be particularly important, as patients, families and referring clinicians may
not be aware of the association between cerebellar disease and cognitive deficits, and the relative spar-
ing of declarative memory may mask more subtle executive deficits. As with any impairment affect-
ing executive dysfunction, it is of great value to help family members avoid blaming the patient or
each other for behavioral idiosyncrasies. Neuropsychological evaluation may prove valuable in pin-
pointing cognitive strengths and weaknesses over time, and in providing the patient and family with
objective data that may explain difficulties otherwise attributed to “laziness” or a “bad attitude.”
Establishing routines, finding outside sources of support such as day programs, and adjusting cogni-
tive demands on the patient to match his or her capacity can vastly improve quality of life for both the
patient and their family.

Little is known about the treatment of noncognitive psychiatric disorders in patients with diseases
of the cerebellum. Psychotherapy is likely to be of help, both as a specific treatment for the psychi-
atric symptoms and to help the demoralized patient adapt to the psychiatric disorders and the under-
lying cerebellar disease. Pharmacotherapy of psychiatric syndromes secondary to cerebellar disease
has not been systematically assessed. In a very small nonblinded study in which patients with SCA3
were treated with fluoxetine for movement abnormalities, depression ratings were incidentally found
to have improved (although not to the point of statistical significance) even though the patients had
not been selected for depression. Anecdotal accounts indicate that patients respond to standard psy-
chotropic medicines, including various classes of antidepressants and electroconvulsive therapy (76).
Caution is necessary with agents that may increase ataxia. However, the main point is to avoid under-
treatment, as psychiatric disorders may be life-threatening and lead to major morbidity, while medi-
cines can be quickly stopped should untoward side effects develop. Above all, it is vital that the clinician
not automatically accept the explanations offered by patients and their family that psychiatric symp-
toms merely reflect an understandable psychological reaction to functional disability.

REFERENCES
1. Fadda F, Rossetti ZL. Chronic ethanol consumption: from neuroadaptation to neurodegeneration. Prog Neurobiol 1998;

56:385–431.
2. Raco A, Caroli E, Isidori A, Salvati M. Management of acute cerebellar infarction: one institution’s experience.

Neurosurgery 2003;53:1061–1065.
3. Pandolfo M. Friedreich ataxia. Semin Pediatr Neurol 2003;10:163–172.
4. Margolis RL. The spinocerebellar ataxias: order emerges from chaos. Curr Neurol Neurosci Rep 2002;2:447–456.

4a. Sadock BJ, Sadock VA, eds. Comprehensive Textbook of Psychiatry, Eighth Edition. Baltimore, MD: Lippincott Williams
& Wilkins; 2004.

5. Brodal P. The corticopontine projection in the rhesus monkey. Origin and principles of organization. Brain 1978;101:
251–283.

6. Glickstein M, May JG III, Mercier BE. Corticopontine projection in the macaque: the distribution of labelled cortical
cells after large injections of horseradish peroxidase in the pontine nuclei. J Comp Neurol 1985;235:343–359.

7. Schmahmann JD, Pandya DN. Anatomical investigation of projections to the basis pontis from posterior parietal associ-
ation cortices in rhesus monkey. J Comp Neurol 1989;289:53–73.

8. Schmahmann JD. An emerging concept. The cerebellar contribution to higher function. Arch Neurol 1991;48:1178–1187.
9. Schmahmann JD, Pandya DN. Prelunate, occipitotemporal, and parahippocampal projections to the basis pontis in rhesus

monkey. J Comp Neurol 1993;337:94–112.
10. Schmahmann JD, Pandya DN. Prefrontal cortex projections to the basilar pons in rhesus monkey: implications for the

cerebellar contribution to higher function. Neurosci Lett 1995;199:175–178.
11. Brodal P. The pontocerebellar projection in the rhesus monkey: an experimental study with retrograde axonal transport

of horseradish peroxidase. Neuroscience 1979;4:193–208.
12. Middleton FA, Strick PL. Dentate output channels: motor and cognitive components. Prog Brain Res 1997;114:553–566.
13. Middleton FA, Strick PL. Basal ganglia output and cognition: evidence from anatomical, behavioral, and clinical stud-

ies. Brain Cogn 2000;42:183–200.

252 Margolis



14. Alexander GE, DeLong MR, Strick PL. Parallel organization of functionally segregated circuits linking basal ganglia and
cortex. Annu Rev Neurosci 1986;9:357–381.

15. Dempesy CW, Tootle DM, Fontana CJ, Fitzjarrell AT, Garey RE, Heath RG. Stimulation of the paleocerebellar cortex of
the cat: increased rate of synthesis and release of catecholamines at limbic sites. Biol Psychiatry 1983;18:127–132.

16. Marcinkiewicz M, Morcos R, Chretien M. CNS connections with the median raphe nucleus: retrograde tracing with WGA-
apoHRP-Gold complex in the rat. J Comp Neurol 1989;289:11–35.

17. Haines DE, Dietrichs E, Mihailoff GA, McDonald EF. The cerebellar-hypothalamic axis: basic circuits and clinical
observations Int Rev Neurobiol 1997;41:83–107.

18. Brodal A. Neurological Anatomy. New York: Oxford University Press; 1981:1053–1053.
19. O’Hearn E, Molliver M. Organizational principles and microcircuitry of the cerebellum. Int Rev Psychiatry 2001;13:

232–246.
20. Christian KM, Thompson RF. Neural substrates of eyeblink conditioning: acquisition and retention. Learn Mem 2003;10:

427–455.
21. Thompson RF, Bao S, Chen L, et al. Associative learning. Int Rev Neurobiol 1997;41:151–189.
22. Miller MJ, Chen NK, Li L, et al. fMRI of the conscious rabbit during unilateral classical eyeblink conditioning reveals

bilateral cerebellar activation. J Neurosci 2003;23:11,753–11,758.
23. Lee T, Kim JJ. Differential effects of cerebellar, amygdalar, and hippocampal lesions on classical eyeblink conditioning

in rats. J Neurosci 2004;24:3242–3250.
24. Colombel C, Lalonde R, Caston J. The effects of unilateral removal of the cerebellar hemispheres on spatial learning and

memory in rats. Brain Res 2004;1004:108–115.
25. Lalonde R, Strazielle C. The effects of cerebellar damage on maze learning in animals. Cerebellum 2003;2:300–309.
26. Middleton FA, Strick PL. Basal ganglia and cerebellar loops: motor and cognitive circuits. Brain Res Brain Res Rev 2000;

31:236–250.
27. Snider RS, Maiti A. Cerebellar contributions to the Papez circuit. J Neurosci Res 1976;2:133–146.
28. Berman AJ. Amelioration of aggression: response to selective cerebellar lesions in the rhesus monkey. Int Rev Neurobiol

1997;41:111–119..
29. Sacchetti B, Baldi E, Lorenzini CA, Bucherelli C. Cerebellar role in fear-conditioning consolidation. Proc Natl Acad Sci

USA 2002;99:8406–8411.
30. Gebhart AL, Petersen SE, Thach W. Role of the posterolateral cerebellum in language. Ann NY Acad Sci 2002;978:318–333.
31. Raichle ME, Fiez JA, Videen TO, et al. Practice-related changes in human brain functional anatomy during nonmotor

learning. Cereb Cortex 1994;4:8–26.
32. Ackermann H, Graber S, Hertrich I, Daum I. Categorical speech perception in cerebellar disorders. Brain Lang 1997;60:

323–331.
33. Appollonio IM, Grafman J, Schwartz V, Massaquoi S, Hallett M. Memory in patients with cerebellar degeneration.

Neurology 1993;43,1536–1544.
34. Desmond JE. Cerebellar involvement in cognitive function: evidence from neuroimaging. Int Rev Psychiatry 2001;13:

283–294.
35. Gerwig M, Dimitrova A, Kolb FP, et al. Comparison of eyeblink conditioning in patients with superior and posterior infe-

rior cerebellar lesions. Brain 2003;126:71–94.
36. Woodruff-Pak DS, Papka M, Ivry RB. Cerebellar involvement in classical eyeblink conditioning in humans.

Neuropsychology 1996;10:443–458.
37. Thach WT. A role for the cerebellum in learning movement coordination. Neurobiol Learn Mem 1998;70:177–188.
38. Parsons LM, Bower JM, Gao JH, Xiong J, Li J, Fox PT. Lateral cerebellar hemispheres actively support sensory acqui-

sition and discrimination rather than motor control. Learn Mem 1997;4:49–62.
39. Courchesne E, Townsend J, Akshoomoff NA, et al. Impairment in shifting attention in autistic and cerebellar patients.

Behav Neurosci 1994;108:848–865.
40. Lang CE, Bastian AJ. Cerebellar damage impairs automaticity of a recently practiced movement. J Neurophysiol 2002;87:

1336–1347.
41. Akshoomoff NA, Courchesne E, Townsend J. Attention coordination and anticipatory control. Int Rev Neurobiol 1997;41:

575–598.
42. Gomez BM, Garcia-Monco JC, Quintana JM, Llorens V, Rodeno E. Diaschisis and neuropsychological performance after

cerebellar stroke. Eur Neurol 1997;37:82–89.
43. Hausen HS, Lachmann EA, Nagler W. Cerebral diaschisis following cerebellar hemorrhage. Arch Phys Med Rehabil 1997;

78:546–549.
44. Heyder K, Suchan B, Daum I. Cortico-subcortical contributions to executive control. Acta Psychol (Amst) 2004;115:

271–289.
45. Schmahmann JD. The cerebrocerebellar system: anatomic substrates of the cerebellar contribution to cognition and emo-

tion. Int Rev Psychiatry 2001;13:247–260.
46. Ito M. Cerebellar long-term depression: characterization, signal transduction, and functional roles. Physiol Rev 2001;81:

1143–1195.

The Cerebellum 253



47. Ivry RB, Spencer RM. The neural representation of time. Curr Opin Neurobiol 2004;14:225–232.
48. Paradiso S, Johnson DL, Andreasen NC, et al. Cerebral blood flow changes associated with attribution of emotional valence

to pleasant, unpleasant, and neutral visual stimuli in a PET study of normal subjects. Am J Psychiatry 1999;156:1618–1629.
49. Lee GP, Meador KJ, Loring DW, et al. Neural substrates of emotion as revealed by functional magnetic resonance imag-

ing. Cogn Behav Neurol 2004;17:9–17.
50. Gunder H, O’Connoer MF, Littrell L, Fort C, Lane RD. Functional neuroanatomy of grief: an fMRI study. Am J Psychiatry

2004;160:1946–1953.
51. Parvizi J, Anderson SW, Martin CO, Damasio H, Damasio AR. Pathological laughter and crying: a link to the cerebel-

lum. Brain 2001;124:1708–1719.
52. Schmahmann JD. The cerebellar cognitive affective syndrome: clinical correlations of the dysmetria of thought hypoth-

esis. Int Rev Psychiatry 2001;13:313–322.
53. Schmahmann JD, Sherman JC. The cerebellar cognitive affective syndrome. Brain 1998;121(Pt 4):561–579.
54. Neau JP, Arroyo-Anllo E, Bonnaud V, Ingrand P, Gil R. Neuropsychological disturbances in cerebellar infarcts. Acta Neurol

Scand 2000;102:363–370.
55. Hoffmann M, Schmitt F. Cognitive impairment in isolated subtentorial stroke. Acta Neurol Scand 2004;109:14–24.
56. Pollack I. Neurobehavioral abnormalities after posterior fossa surgery in children. Int Rev Psychiatry 2001;13:302–312.
57. Riva D, Giorgi C. The cerebellum contributes to higher functions during development: evidence from a series of children

surgically treated for posterior fossa tumours. Brain 2000;123:1051–1061.
58. Kish SJ, el Awar M, Schut, L, Leach L, Oscar-Berman M, Freedman M. Cognitive deficits in olivopontocerebellar atro-

phy: implications for the cholinergic hypothesis of Alzheimer’s dementia. Ann Neurol 1988;24:200–206.
59. Kish SJ, el-Awar M, Stuss D, et al. Neuropsychological test performance in patients with dominantly inherited spino-

cerebellar ataxia: relationship to ataxia severity. Neurology 1994;44:1738–1746.
60. Brandt J, Munro C. Memory Disorders in Subcortical Dementia. (Baddeley AD, Kopelman MD, Wilson BA, eds.),

Hoboken, NJ: Wiley, 2001. 591–614.
61. Hirono N, Yamadori A, Kameyama M, Mezaki T, Abe K. Spinocerebellar degeneration (SCD): cognitive disturbances.

Acta Neurol Scand 1991;84:226–230.
62. Brandt J, Leroi I, O’Hearn E, Rosenblatt A, Margolis RL. Cognitive impairments in cerebellar degeneration: a compari-

son with Huntington’s disease. J Neuropsychiatry Clin Neurosci 2004;16:176–184.
63. Burk K, Globas C, Bosch S, et al. Cognitive deficits in spinocerebellar ataxia type 1, 2, and 3. J Neurol 2003;250:207–211.
64. Zawacki TM, Grace J, Friedman JH, Sudarsky L. Executive and emotional dysfunction in Machado-Joseph disease. Mov

Disord 2002;17:1004–1010.
65. Schelhaas HJ, van de Warrenburg BP, Hageman G, Ippel EE, van Hout M, Kremer B. Cognitive impairment in SCA-19.

Acta Neurol Belg 2003;103:199–205.
66. White M, Lalonde R, Botez-Marquard T. Neuropsychologic and neuropsychiatric characteristics of patients with

Friedreich’s ataxia. Acta Neurol Scand 2000;102:222–226.
67. Wollmann T, Barroso J, Monton F, Nieto A. Neuropsychological test performance of patients with Friedreich’s ataxia.

J Clin Exp Neuropsychol 2002;24:677–686.
68. Le Ber I, Moreira MC, Rivaud-Pechoux S, et al. Cerebellar ataxia with oculomotor apraxia type 1: clinical and genetic

studies. Brain 2003;126:2761–2772.
69. Starkstein, SE, Robinson RG, Berthier ML, Price TR. Depressive disorders following posterior circulation as compared

with middle cerebral artery infarcts. Brain 1988;111:375–387.
70. Woodworth JA, Beckett RS, Netsky MG. A composite of hereditary ataxias. Arch Int Med 1959;104:594–606.
71. Kutty IN, Prendes JL. Psychosis and cerebellar degeneration. J Nerv Ment Dis 1981;169:390–391.
72. Tashiro H, Suzuki SO, Hitotsumatsu T, Iwaki T. An autopsy case of spinocerebellar ataxia type 6 with mental symptoms

of schizophrenia and dementia. Clin Neuropathol 1999;18:198–204.
73. Skre H. A study of certain traits accompanying some inherited neurological disorders. Clin Genet 1975;8:117–135.
74. Leroi I, O’Hearn E, Marsh L, et al. Psychopathology in degenerative cerebellar diseases: A comparison to Huntington’s

disease and normal controls. Am J Psychiatry 2002;159:1306–1314.
75. Liszewski CM, O’Hearn E, Leroi I, Gourley L, Ross CA, Margolis RL. Cognitive Impairment and Psychiatric Symptoms

in 133 patients with diseases associated with cerebellar degeneration. J Neuropsychiatry Clin Neurosci 2004;16:109–112.
76. Weintraub D, Lippmann SB. Electroconvulsive therapy in the acute poststroke period. J ECT 2004;16:415–418.

254 Margolis



Other TopicsV



257

20
Childhood Disorders

Dorothy E. Stubbe

INTRODUCTION

Human development begins with genetic endowment and neurophysiological potential, and unfolds
via the interaction between the individual and his or her nurturing environment. Psychosocial adver-
sity, abuse, neglect, trauma and illness can adversely affect the developmental trajectory. The risk and
protective influences of environment are interwoven with biological vulnerabilities and resilience to
determine the complex aspects of psychiatric health or illness.

Although essentially all of the adult psychiatric disorders can occur in children, some disorders
must be evident from a very early age for diagnosis (such as autism or attention deficit hyperactivity
disorder [ADHD]). Development powerfully influences the nature of presenting symptoms of other
disorders (such as mood disorders). Children often display more variability in symptom presentation.
Irritability, hyperactivity and other nonspecific symptoms may be a diagnostic clue to a number of
disorders. Additionally, the age of onset and chronicity of symptoms influences prognosis. Children
may respond differently than adults to medications and psychosocial treatments. The evidence base
is less robust for treatment efficacy of psychiatric disorders in children and adolescents, and the
potential long-term side effects of medications largely unstudied.

This chapter reviews the essential components of evaluation and diagnosis of childhood psychiatric
disorders. Developmental disorders and ADHD are discussed in detail. Other axis I disorders usually
first diagnosed in infancy, childhood, or adolescence, including separation anxiety, selective mutism,
reactive attachment disorder, elimination disorders, oppositional-defiant disorder and conduct disor-
der are summarized in table format. Tourette’s syndrome is discussed in another chapter, and is not dis-
cussed here. Additionally, the unique aspects of early-onset psychiatric disorders are discussed.

EVALUATION OF CHILD AND ADOLESCENT PSYCHIATRIC DISORDERS

The ever-shifting and malleable nature of development makes the diagnostic evaluation more com-
plex, and the potential for the child and family to benefit from early intervention more compelling. The
assessment requires multiple informants (e.g., parents, teachers, medical care providers, child), as
the child’s behavior may be variable in different settings, a fact that is crucial to understanding the nature
of the difficulties. Some behavioral symptoms (temper tantrums, transient phobias, etc.) may be within
the scope of normal childhood development, and must be differentiated from those that have become
functionally impairing and in need of intervention. The effectiveness of treatments will be contingent
upon a comprehensive understanding of the child in his or her contextual environment, and must be
based on a thorough assessment. Often, this assessment is ongoing, as the nature of the disorder only
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becomes clear with ongoing maturation, a more persistent pattern of symptoms, or environmental
stabilization (1). Table 1 outlines the components of a thorough child and adolescent psychiatric evalu-
ation. Components may be added or omitted as clinically appropriate.

Early-onset psychiatric disorders may have a profound effect on development in multiple domains.
Social, academic, and adaptive capacities are all vulnerable to disruption which may negatively affect
the child’s ability to function and damage self-esteem. Regardless of the etiology of the primary psy-
chiatric disorder, the prognosis is multidetermined by biological, social, cultural, familial, economic,
and interventional factors. Interventions that enhance the compensatory capacities and promote
resilience may markedly improve the child’s long-term functional capabilities and achievements (2).

DEVELOPMENTAL DISORDERS

Pervasive Developmental Disorders/Autistic Disorder
The initial description by Leo Kanner in 1943 of children having “come into the world with innate

inability to form the usual, biologically provided affective contact with people” (3) has remained the
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Table 1
Essentials of the Child and Adolescent Psychiatric Evaluation

1. History from multiple sources (parents, teachers, pediatrician, child)
a. Reason for Referral
b. History of Present Illness
c. Review of Psychiatric Symptoms
d. Prenatal, Developmental and Social History (including obstetrical and birth history, early

temperament, developmental milestones, toilet training, history of trauma or abuse, risk-taking
behaviors, substance abuse, friendships, sexual behaviors, legal difficulties)

e. Psychiatry History
f. Educational History
g. Stress level/psychosocial adversity
h. Medical History and Review of systems
i. Family psychiatric/medical/genetic history
j. Child and Family Strengths and Weaknesses

2. Mental Status Examination
a. Appearance and grooming (including tics, mannerisms)
b. Speech fluency, volume, rate and language skills
c. Ability to cooperate and engage with assessment
d. Motor activity level, attention, frustration tolerance, impulsivity
e, Mood and affect, neurovegetative symptoms, manic symptoms
f. Psychotic symptoms (hallucinations, delusions, thought disorder)
g. Anxiety, fears and phobias, obsessions or compulsions, post-traumatic anxiety
h. Oppositionality, conduct symptoms, aggression (verbal or physical)
i. Clinical estimate of cognitive skills
j. Insight and judgment

3. Screening physical and neurological examination
4. Diagnostic tests, where appropriate

a. Lead level
b. Thyroid and other screening laboratory tests
c. ECG, EEG or neuroimaging procedures as indicated
d. Psychoeducational testing to rule out learning disability and intellectual impairment (at times,

neuropsychological testing, to assess executive functioning and more subtle or complex deficits)
5. Rating scales (such as Conners for ADHD, Beck Depression Inventory for depression, etc) to assess the

number and severity of symptoms. Baseline and follow-up rating scales are helpful in monitoring the
effectiveness of treatment interventions and medication regimens.
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essential feature of children suffering from autistic disorder. These are children who from birth (and
at least evident by the age of three) demonstrate functional disabilities in social interaction, social com-
munication, and symbolic or imaginative play. Autistic disorder is one of the pervasive developmen-
tal disorders (PDDs), the others including Rett’s disorder, childhood disintegrative disorder, Asperger’s
disorder, and PDD not otherwise specified (NOS). Co-existing mental retardation or learning diffi-
culties are very common, but not essential for the diagnosis (4).

Epidemiology

The overall prevalence estimates of the PDDs have been steadily increasing, probably because of
changes in case definition and improved recognition. Autistic disorder is estimated to have a preva-
lence of 5–10 per 10,000 in the United States (5). Broader autism spectrum disorders may occur at a
rate of 20 per 10,000. Rett’s disorder (estimated prevalence of 0.44 to 2.1 per 10,000 females) and
childhood disintegrative disorder (fewer than 100 cases reported) are much less common. Except for
Rett’s disorder, which appears to affect predominantly girls, the PDDs are more common in boys (4–5
to 1). Girls who are affected tend to be more severely mentally retarded. These disorders are evenly
distributed in all socioeconomic classes (6).

Signs and Symptoms

PDDs are characterized by severe and pervasive impairment in the developmental areas of recip-
rocal social interaction skills, communication skills, or the presence of stereotyped behavior, inter-
ests, and activities. These disorders are usually evident in the first years of life and are often associated
with mental retardation or learning disabilities (LDs). The PDDs are sometimes observed with a diverse
group of other general medical conditions, including chromosomal abnormalities, congenital infec-
tions, or structural abnormalities of the central nervous system (CNS) (4).

Etiology and Pathogenesis

Genetic Factors
Research (family studies, twin studies, and chromosome studies) indicates that genetic factors play

a major contributory role in a subgroup of autistic individuals. Although the exact etiology of the autis-
tic spectrum disorders remains unknown and is likely quite heterogeneous and multifactorial, there
are a large number of studies identifying association with various and diverse chromosomal abnor-
malities (including deletions, duplications, translocations, trisomies, inversions, mosaicism, ring
chromosomes, and complex chromosomal rearrangements). The prevalence of autism in siblings is
4.5%, a rate 50 times higher than the risk for autism in the general population (7). A family study
by Folstein and Rutter (8) found that although only 36% of monozygotic (MZ) twin pairs were con-
cordant for autism, when a broader spectrum of related cognitive or social abnormalities was
applied, 92% of the same MZ pairs were concordant for the spectrum, compared with 10% of dizy-
gotic pairs. These findings suggest that autism is under a high degree of genetic control, with mul-
tiple genetic loci, and that a combination of genetic predisposition and environmental insult may
be involved.

The search for candidate genes for autism has resulted in quite variable findings—genomewide
screens for susceptibility genes have demonstrated limited concordance of linked loci. There may be
numerous genes of weak effect and/or genetically heterogeneous factors contributing to the disorders.
The 7q31-35, 15q11-13, and 16p13.3 chromosomes have perhaps demonstrated the most consistent
evidence for a linkage with autism (9). There is evidence of a link between the serotonin-transported
gene (HTT) in the 15q11-13 region and autism (a genetic area known to cause Angelman’s syndrome).
Although a direct link between the HTT alleles alone may not directly convey risk for autism, they
may modify the severity of autism in the social and communication domains.

Some known genetic syndromes are also associated with autism, including phenylketotonuria,
fragile-X syndrome, tuberous sclerosis, and Angelman’s syndrome.



Neurodevelopmental Factors

Researchers have reported an association between unfavorable events in prenatal, perinatal, and
neonatal period and autism (10). Nonspecific neurological abnormalities are common. In several series
of studies with autistic patients, 30–50% were noted to display signs of dysfunction possibly associ-
ated with the basal ganglia and neostriatum, including hypotonia or hypertonia, coordination deficits,
abnormal reflexes, posture and gait abnormalities, and movement disorders of various types (6).
Macrocephaly is a common finding (between 12 and 46%) (11). Seizure disorders appear in 35–50%
of patients by the age of 20 years, more commonly in the presence of concurrent mental retardation.

Neuroanatomical Factors

There is a great deal of variability in neuroanatomical findings in autism. Postmortem brain stud-
ies have revealed both negative and positive findings. Imaging studies demonstrate a wide range of
abnormalities, as well. Computed tomography scans show variable nonspecific changes, such as
porencephalic cysts, ventricular enlargement, and abnormal symmetry. Magnetic resonance imaging
studies have reported cerebellar hypoplasia and small brainstem structures in autistic patients, as well
as forebrain morphological abnormalities (6).

Autoimmune Factors

Autoimmune abnormalities have been suggested as etiological in autistic disorder. Autoantibodies
to serotonin-1A receptor, which are not present in brain-damaged non-autistic patients, have been
reported in 40% of autistic patients (12). Peripheral serotonin levels are also frequently elevated, pos-
sibly affecting CNS development via potentiation of synapses. Concerns about the link between the
mumps, measles, and rubella vaccine and autism have not been substantiated.

Diagnosis

Autism and the autistic spectrum disorders are clinical diagnoses, with criteria for the diagnosis
of autism in Table 2 (4). Delayed social smile, poor eye contact, delayed speech, or suspected deaf-
ness are some of the earliest manifestations that may concern parents. The evaluation of a child with
suspected autistic disorder should be a multidisciplinary collaborative process. In addition to stan-
dard assessment procedures, hearing testing is essential, as are assessments of cognitive, language,
social, and adaptive functioning. Neurological examination is important to detect possible inborn
metabolic, structural, or degenerative diseases or seizures. An electroencephalogram (EEG) (to rule
out a seizure disorder or developmental regression), chromosome analysis (for fragile X, etc.), and
labwork for lead level and other toxic/metabolic screeners may be indicated. Standardized diagnos-
tic rating scales such as the Autistic Diagnostic Observation Schedule or the Childhood Autism Rating
Scale may be utilized (13).

The PDDs have unique diagnostic characteristics that should be differentiated. Asperger’s disor-
der does not cause delays in language development, cognitive development, age-appropriate self-help
skills, or adaptive behavior. The child typically develops intense but unusual interests and loses social
skills. At times, there is a discrepancy in cognitive functioning, with language-related abilities supe-
rior to visuospacial skills. Rett’s disorder occurs almost exclusively in females and includes deceler-
ation of head growth, severe mental retardation, hand-washing stereotypical movements, and loss of
purposeful motor skills. Childhood disintegrative disorder has a characteristic pattern of severe devel-
opmental regression beginning at age 2 years. PDD NOS includes individuals with a number of autis-
tic behaviors, but not meeting full criteria or not as functionally impairing. The other psychiatric and
medical diagnoses to be ruled out are given in Table 3.

There is a high degree of co-morbidity of autistic spectrum-disordered patients with mental retar-
dation (approx 80% of autistic patients are mentally retarded). Occasionally, savant skills (special capac-
ities) in drawing, music, mathematics, or calendar calculation is observed. Additionally, anxiety
disorders (generalized anxiety or obsessive-compulsive features) and ADHD are frequently co-morbid.
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Course and Prognosis

Autistic disorder is often apparent in early infancy, with delayed developmental milestones, delayed
social smile, eye contact, and language and communication (pointing and shared attentional activi-
ties). Sometimes an initial period of seemingly normal development may be followed by arrested or
regressed developmental trajectory.

Early diagnosis and multimodal intervention may markedly improve prognosis. Predictors of over-
all better adaptive outcome include later manifestation of symptoms, higher IQ, language skills (verbal
communication by the age of 5 years), and less impaired social skills. The course of the disorder is
quite variable, characterized generally by gradual but erratic improvement punctuated by intermittent
regressions (often precipitated by environmental stress or illness). Some children may demonstrate
self-abusive or aggressive behavior in the face of frustrations. The onset of adolescence may precip-
itate behavioral deterioration, with seizures more likely to appear during this time. Adults with autis-
tic disorder typically continue to improve gradually but retain clinical evidence of organic impairment.
Depending on the degree of mental retardation and severity of the autistic disorder, adults may achieve
adaptive functioning within the normal range. About one-third are able to function independently as
adults, although deficits in social skills, empathy, and rigid coping skills frequently persist.

Treatment

Initially thought to be resistant to treatment, autistic individuals with early rigorous multimodal
treatment have demonstrated the potential for significant improvement. Essential interventions include
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Table 2
DSM-IV TR Diagnostic Criteria for Autistic Disorder

A. A total of six (or more) items from (1), (2), and (3), with at least two from (1), and one each from (2) and (3):
1. Qualitative impairment in social interaction, as manifested by at least two of the following:

a. marked impairment in the use of multiple nonverbal behaviors such as eye-to-eye gaze, facial
expression, body postures, and gestures to regulate social interaction

b. failure to develop peer relationships appropriate to developmental level
c. a lack of spontaneous seeking to share enjoyment, interests, or achievements with other people

(e.g., by a lack of showing, bringing, or pointing out objects of interest)
d. lack of social or emotional reciprocity

2. Qualitative impairment in communication as manifested by at least one of the following:
a. delay in, or total lack of, the development of spoken language (not accompanied by an attempt to

compensate through alternative modes of communication such as gesture or mime)
b. in individuals with adequate speech, marked impairment in the ability to initiate or sustain a

conversation with others
c. stereotyped and repetitive use of language or idiosyncratic language
d. lack of varied, spontaneous make-believe play or social imitative play appropriate to developmental

level
3. Restricted repetitive and stereotyped patterns of behavior, interests, and activities, as manifested by at

least one of the following:
a. encompassing preoccupation with one or more stereotyped and restricted patterns of interest that is

abnormal either in intensity or focus
b. apparently inflexible adherence to specific, nonfunctional routines or rituals
c. stereotyped and repetitive motor mannerisms (e.g., hand or finger flapping or twisting, or complex

whole-body movements)
d. persistent preoccupation with parts of objects

B. Delays or abnormal functioning in at least one of the following areas, with onset prior to age 3 years:
(1) social interaction, (2) language as used in social communication, or (3) symbolic or imaginative play

C. The disturbance is not better accounted for by Rett’s disorder or childhood disintegrative disorder



early and intensive speech and language therapy, special educational services, adaptive skill training,
and behavioral therapy. The treatments should be integrated across settings (school and home, etc.),
and include continual rewards for positive behavior, speech, social interaction, self-care skills, and
adaptive functioning. Parent guidance is critical. Parenting children with autistic spectrum disorders
is quite challenging, and parents require support to deal with emotional reactions such as denial or
guilt. Additionally, psychoeducation about the nature of the disorder, how to access essential services,
and the crucial nature of parental participation as a member of the treatment team is needed. Parents
are extremely important collaborators in the child’s learning of language and self-care skills. Training
in behavior management skills is essential to the child’s learning of more adaptive behaviors to cope
with frustration and ensuring a safe home environment.

Long-term treatment and services are generally required. Vocational training is important as the
autistic individual enters adolescence. Acute hospitalization or longer term residential treatment may
be required if symptoms are serious and disabling. Co-morbid mood, anxiety disorders, attentional
problems or the onset of seizures should be assessed in an ongoing way.

Medication Treatment

Although medications are not specific to the treatment of the autistic spectrum disorders, psycho-
tropics may be used to target specific disabling psychiatric and behavioral symptoms, such as aggres-
sion or agitation, anxiety, depression, and attentional issues. Individuals with developmental disorders
may be quite sensitive to the therapeutic, but also side effects of psychotropic medications. In gen-
eral, beginning with very low doses of medication and increasing very gradually as needed for effec-
tiveness is advised. The risk of tardive dyskinesia with antipsychotic medications may be higher in
these patients because of the length of treatment and perhaps biological vulnerability. Additionally,
irritability or activation with the antidepressants or stimulant medications may be seen.

The antipsychotic medications are the most widely studied of the medications used in children and
adolescents with autistic spectrum disorders. Controlled studies (primarily with haloperidol and risperi-
done) demonstrate clinical effectiveness in the treatment of severe aggression, interpersonal with-
drawal with paranoid or delusional thoughts and stereotypies. Low doses of less-sedating antipsychotic
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Table 3
Differential Diagnosis for Autism

Other Pervasive Developmental Disorders
Rett’s Disorder
Asperger’s Disorder
Childhood Disintegrative Disorder
Pervasive Developmental Disorder, NOS

Other Psychiatric Disorders
Mental Retardation
Juvenile onset Schizophrenia
Reactive Attachment Disorder
Selective Mutism/Anxiety Disorders
Developmental Expressive and Receptive Language Disorders

Medical Disorders
Congenital Deafness
Congenital Blindness
Seizure Disorder
Genetic abnormalities (such as Fragile X)
Degenerative neurological diseases
Toxic/metabolic disorders
Heavy metal poisoning



medications, in conjunction with a highly structured psychoeducational program, may help control
behavioral symptoms, reduce excessive agitation and activity, and enhance the effectiveness of behav-
ioral therapies.

Co-morbid ADHD is common in individuals with pervasive developmental disorders. Psycho-
stimulant medications may decrease the symptoms of overactivity, impulsivity, and distractibility.
However, these medications must be used cautiously and monitored carefully, as the dopamine ago-
nist effects may exacerbate rituals, stereotypies, and agitation. The selective serotonin reuptake
inhibitors (SSRIs) such as fluvoxamine may reduce obsessive-compulsive behaviors. Clomipramine
may decrease the frequency of some self-abusive behaviors. Fluoxetine can relieve depressive symp-
toms in adolescents with autism.

β-blockers and the α-2-agdrenergic receptor agonist clonidine have demonstrated effectiveness for
decreasing aggression in some individuals with autism. Clonidine is also used for sleep disturbance,
which is common. However, tolerance often develops with longer term use. There is evidence that the
opiate antagonist naltrexone may decrease the frequency of self-injurious behaviors in some patients
with autistic disorder (13).

Parental distress and the hope for a significant breakthrough in treatment has resulted in a barrage
of unsubstantiated treatments for autism that are ineffective, toxic, or divert time and resources away
from the more scientifically grounded treatments (14). Parent education and discussion concerning
these unconventional treatments is an ongoing process in the care of children with autism and their
families.

MENTAL RETARDATION

The Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision (DSM-
IV-TR) diagnosis of mental retardation requires low intellectual functioning (IQ of 70 or below on an
individually administered IQ test); deficits in adaptive functioning in at least two areas (communica-
tion, self-care, home living, social/interpersonal skills, use of community resources, self-direction, func-
tional academic skills, work, leisure, health, and safety); with an onset before the age of 18 years (4).
Table 4 provides an overview of the features of mental retardation.

Epidemiology

The prevalence of mental retardation in the United States is estimated at about .8%, with by far the
largest percent of individuals being in the mild mental retardation category. Associated medical, neuro-
logical, and sensory disorders are common. Seizure disorders occur in up to 30%, with an increase in
associated seizures, physical, and sensory handicaps increasing with the increasing severity of the
mental retardation.

Etiology and Pathogenesis

Insults to the CNS of any sort may result in cognitive and associated adaptive impairment.
Alterations in fetal development, called errors in morphogenesis, may be caused by malformations
(failure of tissue to form normally), deformations (alterations of normally forming tissue by abnor-
mal mechanical forces), and disruptions (in utero injury to developing CNS tissue). Many of these
disorders have a genetic etiology, although toxins (alcohol, illicit substances, medications, or other
chemicals), viruses, and other intrauterine insults may contribute. Errors in metabolism (inborn or not),
as well as extraordinary extrinsic events (such as hypoxia, trauma, or poisoning) may also result in
irreversible cognitive impairments.

Diagnosis

Some genetic syndromes may be diagnosed via prenatal or postnatal screening. Poor muscle tone
and developmental delay may be the earliest manifestation. However, by definition, both individu-
alized cognitive testing and impairment in adaptive functioning are required for diagnosis. Mental
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retardation is not necessarily a lifelong disorder. Some individuals may acquire a high level of adap-
tive and independence skills to the level that they no longer meet diagnostic criteria.

The diagnostic evaluation of a child with developmental delay should include a detailed obstetri-
cal and perinatal history, family history, and developmental history. Additionally, a thorough physi-
cal and neurological examination, and labwork (genetic testing, lead level, thyroid, study of metabolic
disorders, etc.), an EEG , or neuroimaging may be indicated. Psychological testing by a psychologist
experienced in working with young children or children with delays is important for early detection.

Children and adolescents with mental retardation are generally at higher risk for developing
psychopathology. Thus, the diagnostic assessment should not only identify the cognitive and adap-
tive delays, but assess for concomitant PDD, ADHD, disruptive behavior disorders, mood disorders,
and anxiety disorders. Poor frustration tolerance, inadequate coping and verbal skills may lead to a
higher degree of behavioral symptoms. Aggression is one of the most common reasons for psychi-
atric referral for children and adolescents with mental retardation. Helping the child gain more adap-
tive methods of communicating wants, needs and frustrations may help in alleviating the aggressive
behavior (15,16).

Treatment

Early diagnosis and intervention is essential for children with developmental disorders of any type.
The Individuals with Disabilities Education Act specifies that children who qualify for special edu-
cation are entitled to a “free and appropriate public education” from birth to age 21 (17). Birth-to-
Three services to address motor and communication skill deficits are indicated. Additionally, children
with disabilities are eligible for special preschool services from the age of 3.

Treatment approaches are designed to help improve overall level of functioning and quality of life.
Coordination of medical, psychiatric, and educational services is crucial. Family support and psy-
choeducation is indicated. Behavioral modification and supportive therapies may be quite helpful in
alleviating maladaptive behaviors. Individualized special educational services may include occupa-
tional therapy, physical therapy, speech and language therapy, and other special services, in addition
to a curriculum that is adapted to the learning capabilities of the child. Mainstream classes or small,
self-contained classes may be appropriate, as long as the child is able to learn and adapt socially in
the environment provided. Medications may be utilized to target secondary symptoms of psychiatric
illness or aggression, as needed.
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Table 4
Features of Mental Retardation

Mild Moderate Severe Profound

IQ level 50–55 to 70 35–40 to 50–55 20–25 to 35–40 Below 20−25
Population .5% < .2% < .1% < .05%

Prevalence
Percentage of MR 85% 10% 4% 1%

population
Educational Educable Trainable Simple skills Mostly

Expectations Nonverbal
Functional Independent Sheltered Supervised Highly

Expectations Living Living Living Supervised
Living

Independent Minimal Supervised ADLs Assisted ADLs
ADLs assistance ADLs

Holds job Supervised job Minimal job skills



DEVELOPMENTAL DISORDERS OF LEARNING, MOTOR SKILLS,
AND COMMUNICATION

Learning, communication, and motor skills disorders are common developmental impairments that
may negatively impact a child’s mental health and ability to function academically and socially.
Unlike mental retardation, the learning, communication, and motor skills disorders do not have defi-
cient intellectual functioning as a diagnostic feature. Epidemiological and clinical research has demon-
strated an association between ADHD and overlapping learning, language, and motor disorders, a
constellation of impairments which is sometimes referred to as deficits in attention, motor control,
and perception (18).

Epidemiology

LDs are very common, with an estimated 1–20% of children and adolescents suffering from some
level of learning and/or communication disorder. About 5.3% of all students in US public schools
receive a special education designation and special services for LD. About 50% of these children have
a co-morbid psychiatric disorder, making these disorders a very significant public health issue (19).

Etiology and Pathogenesis

The etiology of LDs is unknown. However, the complexity of neural circuitry involved in higher
cognitive processes suggests that functional neurocognitive deficits of multiple types that disrupt cog-
nitive processing may lead to learning difficulties. Both hereditary and environmental factors have
been implicated in reading disorders. Prematurity, perinatal adversity, poverty, malnutrition, poor
schooling, early abuse, and neglect and parental substance abuse have all been described. Additionally,
genetic loci on chromosomes 6 and 15 have been identified as linked to some familial cases of read-
ing disability (20). There is also a link between reading disability and ADHD on a hereditary basis.

Diagnosis

The diagnosis of LD involves establishing a discrepancy between academic skill and the child’s
intelligence, and then eliminating all other explanations for the discrepancy. To establish this dis-
crepancy, a psychoeducational evaluation is performed by a qualified psychologist, using scores on
standardized academic achievement tests as compared with standardized intelligence scores. A signi-
ficant difference is set as 1 to 2 standard deviation discrepancy, with achievement level lower than IQ.
The types of LDs include reading disorder, mathematics disorder, disorder of written expression, and
LD NOS.

Psychiatric evaluation for concomitant psychiatric disorders is indicated because of the high degree
of co-morbidity involved. ADHD is the most common co-occurring disorder, but significant issues of
self-esteem with depression, anxiety, and disruptive behaviors are common as well.

Treatment

Early diagnosis and intervention is helpful in the treatment of the LD and avoiding the secondary
morbidity associated with academic frustration and recurrent failures. Although the scope of the chap-
ter does not allow a full discussion of therapeutic modalities used, multimodal approaches, direct treat-
ment of visuomotor deficits, and enhancing attention and motivation are used. Identification for
special education services, and an individualized educational program to provide interventions that
directly address the LD, is indicated. Specialized tutoring or other types of educational support are
individualized to the child’s needs in the least-restrictive setting. The physician is often quite helpful
in advocating for appropriate services for patients with special needs.

Children with LDs are often helped by a clear explanation of the nature of their difficulty. Children
that understand that every person has areas that come easily or are much more difficult, and that this
is part of each individual’s uniqueness, may not be as self-conscious about the disorder. Framing the
disability as an area in which the child needs to work harder than many peers may help increase
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motivation, decrease frustration, and improve self-esteem. Highlighting areas of strength and ability,
as well as remediating difficulties, may also be quite helpful.

Psychotherapy, family counseling, and the judicious use of medications may be indicated for some
children and adolescents with co-occurring psychiatric issues. Therapeutic interventions should be
coordinated between the school, home, and therapist, and should be targeted to the child’s individual
needs. Tutoring and special assistance in the area of the disability is indicated (19).

AXIS I DISORDERS USUALLY FIRST DIAGNOSED IN INFANCY,
CHILDHOOD, OR ADOLESCENCE

Attention Deficit Hyperactivity Disorder
ADHD is the most commonly diagnosed psychiatric disorder of childhood, and is characterized

by deficits in attention, concentration, activity level, and impulse control. The public health impact
of ADHD on the child, his or her family, schools, and society is enormous, with billions of dollars
spent annually for school services, mental health services, and increased use of the juvenile justice
system. In contrast with historical notions, children do not typically “outgrow” ADHD. Morbidity and
disability often persist into adult life (21).

Epidemiology

ADHD is relatively common, affecting an estimated 3–12% of school-age children. The DSM-IV
classification of ADHD into three categories—inattentive type, hyperactive-impulsive type, or com-
bined type—has led to a broadening of the disorder to include more girls, preschoolers, and adults,
and has impacted the educational services and treatment modalities utilized.

In community samples of children, boys are diagnosed with ADHD, combined type, in a frequency
of 3�1 as compared with girls. Clinic samples tend to be higher, approaching a 9�1 male to female
ratio, most likely as a result of the higher proportion of disruptive behaviors in boys with ADHD, com-
bined type, which may promote referral for treatment. ADHD is diagnosed in as many as half of chil-
dren referred for mental health services. The inattentive subtype of ADHD is not associated with an
increase in disruptive behaviors, and is more nearly equal in prevalence between boys and girls.

Psychosocial correlates with ADHD include low income/poverty, urban residence, family dysfunc-
tion, and parents with psychiatric disorder. These psychosocial risk factors suggest that there may be
multiple pathways leading to the clinical constellation of ADHD in vulnerable children.

Signs and Symptoms

ADHD is a syndrome consisting of symptoms in several categories—inattention, hyperactivity and
impulsivity, or the combination of both sets of symptoms. A variety of other psychiatric disorders may
present with difficulties with sustained attention (such as anxiety, depression, or psychotic disorders),
high levels of activity (such as bipolar disorder or PDD), or both. Thus, the clinician must differenti-
ate the core symptoms of ADHD from the secondary effects of the other psychiatric disorders or a pri-
mary medical disorder (e.g., fetal alcohol syndrome, atypical seizures, toxic/metabolic disorder) (22).

Etiology and Pathogenesis

Genetic Factors
Although the exact etiology of ADHD remains unknown, data from family genetic, twin, adop-

tion, and segregation analysis strongly suggest that there is genetic component in the etiology for
the disorder.

ADHD is thought to be a complex genetic disorder resulting from the combined effects of several
genes and interactions with the environment. Preliminary molecular genetic studies have implicated
candidate genes associated with the dopamine system, including the dopamine D2 and D4 receptors and
the dopamine transporter. There is also preliminary evidence that genes involved in norepinephrine
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modulation are affected in some patients. Given the importance of these catecholamines for the modu-
lation of attentional circuits, it is not surprising that alterations in these systems would result in impaired
attention regulation. However, there is a great deal of study left to be done on the role of genes and the
gene–environment interaction in the etiology of ADHD (21).

Neurodevelopmental Factors

Prefrontal, parietal, and temporal association cortices, and their projections to the striatum, make
distinct contributions to the core ability to focus attention. In particular, the prefrontal cortex uses work-
ing memory to guide overt responses (movement) as well as covert responses (attention), allowing us
to inhibit inappropriate behaviors and to attenuate the processing of irrelevant stimuli. The neuro-
transmitters of dopamine and norepinephrine are both intricately involved in modulating prefrontal
cortical functioning. There is evidence that moderate amounts of these neurotransmitters are essen-
tial to prefrontal cortical functioning, but that high levels (as is found in extreme stress) may actually
impair optimal functioning (23).

Brown has argued that the common etiological deficit in all types of ADHD is one of impaired exec-
utive functioning. Developmental difficulties with activation, focus, sustaining effort, modulating
emotions, utilizing working memory and regulating behaviors are all subsumed under the rubric of
executive functioning impairment (24).

Early neurodevelopmental problems such as obstetrical complications, prematurity, other genetic
abnormalities (such as fragile X disorder and others), and exposure in utero to alcohol, cocaine, or
other toxins, may predispose to ADHD. It is postulated that fetal insults may cause subtle functional
abnormalities to the frontal cortex and other brain structures, resulting in the disorder. Early findings
are also provocative regarding the neuronal–environmental interactions as related to brain function-
ing. Specifically, the efficiency of brain functioning may be molded in the perinatal period via neu-
ronal pruning that is enhanced by appropriate levels of stimulation and nurturance. Severe psychosocial
adversity in infancy, thus, may predispose to subtle neurodevelopmental disorders such as ADHD.

Neuroimaging Findings

Imaging studies of ADHD have focused on the prefrontal cortex, basal ganglia, and cerebellum.
Although results have been mixed, there is evidence of structural and functional differences in the
brains of children and adults with ADHD. Volumetric measures have detected smaller right-sided
prefrontal regions overall in boys with ADHD. These reductions correlated with performance on tasks
that require response inhibition. Girls with ADHD have been found to have smaller left and total
caudate volumes. A consistent finding in ADHD has been reduced volume of the posterior–inferior
cerebellar vermis, a region that exhibits a high degree of dopamine receptor reactivity.

Functional neuroimaging has demonstrated decreased metabolism in the regions of the prefrontal
cortex and striatum in adults with ADHD by positron emission tomography (PET) scanning. Although
functional MRI has not been conclusive, early results also indicate subtle deficits in frontal lobe activ-
ity. Preliminary results of PET imaging examining the neuropharmacology of ADHD support the notion
that catecholamine dysregulation is central to the pathophysiology of the disorder, and not just to its
treatment (23).

Diagnosis

ADHD is a clinical diagnosis. There is no definitive diagnostic test or neuroimaging procedure for
ADHD, but rather the diagnosis is established by clinical judgment based on a comprehensive assess-
ment that involves multiple domains, informants, methods, and settings. Table 5 gives the DSM-IV
diagnostic criteria for the disorder. Hyperactivity is a symptom of many disorders, and therefore the
differential diagnosis of ADHD is quite extensive. The clinician must complete a thorough assess-
ment to clarify the diagnosis and nature of the disabling symptoms. It is important to rule out a
primary medical disorder (such as thyroid disorder, lead intoxication, seizure or other toxic/metabolic,
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Table 5
DSM-IV-TR Diagnostic Criteria for Attention Deficit Hyperactivity Disorder

A. Either (1) or (2)
1. Six (or more) of the following symptoms of inattention have persisted for at least 6 months to a degree

that is maladaptive and inconsistent with developmental level:
Inattention

a. often fails to give close attention to details or makes careless mistakes in schoolwork, work, or
other activities

b. often has difficulty sustaining attention in tasks or play activities
c. often does not seem to listen when spoken to directly
d. often does not follow through on instructions and fails to finish schoolwork, chores, or duties in the

workplace (not due to oppositional behavior or failure to understand instructions)
e. often has difficulty organizing tasks and activities
f. often avoids, dislikes, or is reluctant to engage in tasks that require sustained mental effort (such as

schoolwork or homework)
g. often loses things necessary for tasks or activities (e.g., toys, school assignments, pencils, books,

or tools)
h. is often easily distracted by extraneous stimuli
i. is often forgetful in daily activities

2. Six (or more) of the following symptoms of hyperactivity-impulsivity have persisted for at least
6 months to a degree that is maladaptive and inconsistent with developmental level:

Hyperactivity
a. often fidgets with hands or feet or squirms in seat
b. often leaves seat in classroom or in other situations in which remaining seated is expected
c. often runs about or climbs excessively in situations in which it is inappropriate (in adolescents or

adults, may be limited to subjective feelings of restlessness)
d. often has difficulty playing or engaging in leisure activities quietly
e. is often “on the go” or often acts as if “driven by a motor”
f. often talks excessively

Impulsivity
g. often blurts out answers before questions have been completed
h. often has difficulty awaiting turn
i. often interrupts or intrudes on others (e.g., butts into conversations or games)

B. Some hyperactive-impulsive or inattentive symptoms that caused impairment were present before age
7 years.

C. Some impairment from the symptoms is present in two or more settings (e.g., at school [or work] and
at home).

D. There must be clear evidence of clinically significant impairment in social, academic, or occupational
functioning.

E. The symptoms do not occur exclusively during the course of a Pervasive Developmental Disorder,
Schizophrenia, or other Psychotic Disorder and are not better accounted for by another mental disorder
(e.g., Mood Disorder, Anxiety Disorder, Dissociative Disorder, or a Personality Disorder).

Code based on type:
314.01 Attention-Deficit/Hyperactivity Disorder, Combined Type: if both Criteria A1 and A2 are met for the

past 6 months
314.00 Attention-Deficit/Hyperactivity Disorder, Predominantly Inattentive Type: if Criterion A1 is met but

Criterion A2 is not met for the past 6 months
314.01 Attention-Deficit/Hyperactivity Disorder, Predominantly Hyperactive-Impulsive Type: if Criterion A2

is met but Criterion A1 is not met for the past 6 months



or neurological disorders). Table 6 lists the differential diagnosis of ADHD to be considered. The onset
of ADHD impairment must be in early childhood, at least before the age of 7, even if it was not diag-
nosed until later in life. There must be functional impairment in a variety of life settings (e.g., home,
school, work). Milder forms of PDD may present with intractable hyperactivity as a primary symp-
tom. ADHD should not be diagnosed separately if it presents only concomitantly with a PDD or
psychotic disorder (25).

A complete history and screening physical and neurological exam are necessary to provide accu-
rate assessment of ADHD in children and adolescents. As with all psychiatric evaluations, the use of
multiple informants is key. Teacher ratings are particularly essential in assessing ADHD. The struc-
tured setting, individualized attention, and novelty may mask ADHD symptoms during assessment in
the physician’s office.

Many parents will relate difficult early temperament and poor impulse control from an early age.
Often, early gross motor development, with more delayed fine motor and language development are
described. The psychiatric history should focus on presenting symptoms, the longitudinal timeline of
symptoms development, and associated features and/or confounding factors (e.g., mood disorders,
developmental problems, recent stress or traumas, substance abuse). Co-morbidity with other psy-
chiatric disorders is frequent (40–60% of children with ADHD), and negatively affects treatment
response and prognosis. The most common co-morbid conditions include oppositional defiant and con-
duct disorder (50%), anxiety disorders (25–33%), depression (around 30%), and bipolar disorder
(around 10–20% of clinical populations). Thus, both the ADHD and concomitant disorders must be
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Table 6
Differential Diagnosis for ADHD

Psychiatric Disorders
Mood Disorders (depression and bipolar bisorder)
Anxiety disorders
Tic disorders
Substance use disorders
Oppositional defiant or conduct disorder
Pervasive developmental disorder
Learning disorders
Post-traumatic stress disorder
Mental retardation or borderline intellectual functioning

Psychosocial Conditions
Abuse and/or neglect
Poor nutrition
Neighborhood violence
Chaotic family situation
Being bullied at school

Medical Disorders
Partial deafness
Poor eyesight
Seizure disorder
Fetal alcohol syndrome
Genetic abnormalities (such as Fragile X)
Sedating or activating medications

(common are asthma medications and caffeine)
Substance abuse
Thyroid abnormality
Heavy metal poisoning



the focus of treatment. Rating scales of symptoms (Conners scale [26] or others) is essential in quan-
tifying the symptom severity and response to treatment.

Psychoeducational testing to assess intellectual ability, academic achievement, and possible learn-
ing disabilities is a crucial component of a thorough assessment. At times, more complete neuropsy-
chological testing, to assess executive functioning and more subtle deficits of the disorder, may be
indicated. The Continuous Performance Task is a computerized test that assesses attentional abilities
and impulsivity of response style. Although not specifically diagnostic, it may help in the complete
diagnostic assessment. Children with ADHD frequently have learning issues, and these must be well
delineated to ensure appropriate educational services.

Course and Prognosis
Although many of the symptoms of ADHD may remit, it has become clear that ADHD is frequently

a chronic disorder, which leads to a negative impact on functioning throughout the life cycle. About
three-quarters of these children continue to show symptoms of ADHD into adolescence, and perva-
sive academic, social, self-esteem and conduct difficulties are common.

Follow-up studies into adulthood suggest that up to 33% of ADHD vs 1–9% of controls drop out
of high school. ADHD children go on to have less education overall (by 2–3 years) and fewer go on
to complete a graduate degree. Likewise, the ADHD cohort demonstrates significantly lower occu-
pations rankings at the age of 25. Children with ADHD are also at increased risk for developing anti-
social personality disorder and substance abuse disorders in adulthood. An estimated 40–50% continue
to suffer from clinically significant symptoms of ADHD (22).

Treatment
ADHD is a complex disorder affecting every area of functioning, and thereby requires a compre-

hensive treatment program. Psychosocial interventions, medication treatment, and ensuring an appro-
priate educational plan are all part of the effective treatment for ADHD (22,25) (see Table 7).

The Multimodal Treatment Study of ADHD (MTA) was a large (N = 579) study sponsored by the
National Institute of Mental Health investigating the effects of various treatment modalities on chil-
dren with ADHD-combined type over a 14-month time period. The aim of the MTA was to compare
the effectiveness of medication treatment combined with intensive and broad-based psychosocial treat-
ment with medication management or psychosocial treatment alone, and to compare these treatment
programs with regular community care. In the MTA, the psychosocial treatments provided included an
8-week, all-day summer treatment program that utilized contingency management and included social
skills training. Additionally, parent training and teacher consultation on classroom behavior manage-
ment were included. The medication used was methylphenidate adjusted on a monthly basis with
monthly teacher feedback and family interview. Children in the community-care arm of the study also
frequently received medication, but overall on a lower dosage than the children in the study.

The study found that for the core symptoms of ADHD, intensive medication management was supe-
rior to behavioral treatment and treatment in the community. However, for non-ADHD areas of func-
tioning, the combined treatment was superior to the other groups in the treatment of oppositional and
aggressive symptoms, internalizing symptoms, teacher-rated social skills, parent–child relations, and
reading achievement (27).

Psychosocial Treatments

Psychosocial treatments may include psychoeducation, parent training in behavioral management
skills, classroom interventions, contingency management, social skills training, cognitive-behavior
therapy, and individual psychotherapy of the child. Of these, parent training, classroom interventions,
contingency management, and social skills training have demonstrated efficacy. Psychoeducation,
which includes intensive support and education of the family, is essential in developing an ongoing
therapeutic alliance between the therapist, the child and his or her family to ensure collaboration in
the complex task of helping the child achieve optimal functioning.
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School is where ADHD symptoms may be most disabling, as the demands to sit quietly, pay atten-
tion, and work cooperatively are inherent in the school setting. School interventions include ensuring
that learning needs are appropriately assessed and addressed. Additionally, contact with teachers
regarding the diagnosis and effectiveness of treatment is required. It is crucial that the teacher under-
stands the disorder, and that he or she provides a classroom environment that optimizes the child’s
learning. Preferential seating (seating within the class to optimize paying attention and minimize dis-
tractions), a behavioral management plan that highlights positive reinforcement for desired work
habits and behavior, social skills groups, and other interventions may help the child gain school suc-
cess. More intensive interventions (a small self-contained classroom, special educational services, or
a more intensive therapeutic educational plan) may be required for children who are more impaired
by the disorder and/or co-morbidities (21,22).

Medication Treatment

As highlighted in the MTA study, medication treatment may be highly effective in addressing the
core symptoms of ADHD (27,28). There is a large body of literature documenting the efficacy of stimu-
lants on core features of ADHD (motoric overactivity, impulsivity, and inattentiveness) as well as their
substantial effects on cognition, social function, and aggression. The stimulant medications are the
most thoroughly studied medications in child and adolescent psychiatry, and have demonstrated safety
and efficacy in more than 200 controlled studies. Despite concerns of many families about the abuse
potential of the medication, and the risk of precipitating an addictive personality, use of stimulant medi-
cation treatment may actually decrease a child’s risk for substance abuse, legal difficulties, and other
sequelae of poor impulse control. Finally, concerns that stimulant medication might be responsible
for the smaller brain structures found in ADHD children do not appear supported (29).

At times, medication “holidays” may be indicated. This is when the child does not take ADHD medi-
cation during non-school periods of time. Although this practice may be helpful for children for
whom appetite and sleep are disturbed with the medication, many children may require the medica-
tion even when not in school to maintain appropriate social behavior, to be able to enjoy and benefit
from group activities, and to decrease highly impulsive behavior that may pose a safety issue.

In general, the stimulant medications are considered first line in the treatment of the core symptoms
of ADHD. Atomoxetine is an antidepressant that has recently been marketed as a long-acting, noncon-
trolled medication monotherapy for ADHD, and some clinicians are beginning to use this medication
first line, although the body of data on efficacy and effectiveness remains small. Common side effects
of the stimulant medications are appetite suppression, sleep disturbances, and some changes in pulse
and blood pressure. Stimulants may precipitate or exacerbate tics. At times, stimulant medications may
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Table 7
Essentials of Treatment for ADHD

1. Treatment should include more than just medication management. Parental guidance and counseling and
psycho-education are cornerstones of treatment.

2. Unsuccessful treatment of ADHD often occurs when comorbid diagnoses, hyperactivity associated with
another psychiatric disorder (such as PDD), or primary medical diagnoses are not identified and addressed.

3. Collaboration with a child’s school is usually critical to ensure academic progress.
4. Medication holidays should be individualized to the child’s unique situation, and utilized only if the

child’s social functioning and safety will not be severely compromised. Medication holidays over the
summer or during weekends do not decrease the effectiveness of stimulants.

5. Treatment with stimulants does not increase the likelihood of substance use disorders, and may actually
lower the risk.

6. In general, failure of an initial stimulant trial should be followed with one or two subsequent stimulant
trials before treating with a different class of psychotropic medication.



cause more serious side effects, such as dsyphoria, irritability, or even hallucinations. These symptoms
may be more common in very young children. Clonidine or guanfacine or the tricyclic antidepressants
may be considered first line in the treatment of patients with ADHD and tics. However, stimulant medi-
cations have been used successfully in some patients with tic disorders, if the dosages are started low
and increased slowly. See Table 8 for an algorithm for the use of medications in the treatment of ADHD.

The antipsychotic medications may be helpful in treating the agitation and aggression of children
and adolescents with ADHD, but are used only third line and usually in low dose in combination with
other ADHD medications. General principles of pharmacotherapy should be followed in the medica-
tion treatment of children, adolescents and adults with ADHD. These include beginning with one medi-
cation and slowly titrating medication dosages up as needed until optimal effectiveness is achieved
with minimal side effects. At times, changing dosage timing may help decrease such side effects as
appetite suppression or sleep disturbance. Routine monitoring of vital signs (blood pressure and
pulse), height, and weight are indicated. If stimulant medications successfully treat ADHD, but
co-morbid symptoms (such as depression) persist, addition of an antidepressant medication may be
indicated. Several studies have described safety and efficacy of combined SSRIs and stimulant pharma-
cotherapy. Alternatively, the use of an antidepressant medication with secondary ADHD effects (such
as bupropion or venlafaxine) may be considered. However, venlafaxine has been recently implicated
in increased suicidal behavior for children and youth. Pemoline has been associated with hepatitis,
and should be used only when other medications have been tried, and only with close blood moni-
toring of liver function every 2 weeks.

OTHER AXIS I DISORDERS USUALLY FIRST DIAGNOSED IN INFANCY,
CHILDHOOD, OR ADOLESCENCE

Oppositional defiant disorder and conduct disorder are disorders of behavior that may resolve, but
incur increased risk in adulthood of antisocial behavior, substance abuse, and mood disorders. Separation
anxiety disorder, pica, rumination, encopresis, enuresis, and selective mutism nearly all remit by adult-
hood. Children with reactive attachment disorder remain impaired into adulthood, although more
research is needed into the types and levels of disability of psychiatric disability. Table 9 gives an
overview of the clinical manifestations, treatments, and prognosis for these disorders.
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Table 8
Medication Algorithm for Treating ADHD

Considered first-line
Methylphenidate: Ritalin*, Ritalin SR*, Concerta*, Metadate*, Focalin*,
Dextroamphetamine: Dexedrine*, Dextrostat*
Amphetamine Salts: Adderall*

Second-line
Atomoxetine (Straterra)*
Bupropion (Wellbutrin)
Venlafaxine (Effexor)
Tricyclic Antidepressants (TCAs): nortriptyline, desipramine, imipramine
Guanfacine (Tenex)
Clonidine (Catapres)

Considered when most other medications are ineffective
Atypical Antipsychotics: risperidone, olanzapine, quetiapine, ziprasidone
Typical Antipsychotics: haloperidol*, thioridazine*, chlorpromazine*,
Pemoline (Cylert)*

*FDA approved for treatment of ADHD.
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CHILD AND ADOLESCENT MANIFESTATIONS OF AXIS I DISORDERS

Children may suffer from any of the psychiatric disorders (except antisocial personality disorder,
which by definition requires an age of 18). Some disorders have a peak incidence in adolescence and
early adulthood, including anorexia and bulimia nervosa, substance-related disorders, schizophrenia,
and mood disorders. In general, the earlier the onset of the disorder then the more urgent the need for
treatment to decrease the intensity and chronicity of the disorder. Early-onset disorders are more
common in families with strong genetic loading for the disorder, and/or for children with serious psy-
chosocial adversity. The prognosis for early-onset psychiatric disorders tends to be worse, as normal
development is interrupted.
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Geriatric Disorders

Colin A. Depp and Jody Corey-Bloom

INTRODUCTION

At one time, the psychiatry of old age was believed to be “the darkest area of psychiatry.” The
often confounding nature of psychiatric disorder in the elderly is illustrated by the large number of
terms used over the years to address the diversity among geriatric psychiatric patients, including “late
paraphrenia,” “vascular depression,” “pseudodementia,” and “masked depression.” Many of these
labels grew out of efforts to distinguish “organic” syndromes from “functional” psychiatric disor-
ders. However, a growing number of studies employing neuroimaging and other state-of-the-art
techniques have revealed new insights into the role of brain changes in the etiology of depression
and schizophrenia in late life, shedding light on these disorders and yielding hope for new treatment
paradigms.

There is good reason for the increased emphasis on psychiatric disorders in the elderly. The absolute
number of elderly individuals with psychiatric disorders in the United States will increase dramati-
cally as the “baby boom” population ages, from 4 million in 1970 to an estimated 15 million by the
year 2030 (1). Moreover, psychiatric disorders often show unique features in the elderly, are difficult
to diagnosis and treat, and more frequently accompany neurological and medical co-morbidity.
Previous chapters have reviewed “secondary” psychiatric manifestations of neurological disorders and
“primary” psychiatric disorders in younger people. This chapter is a review of the epidemiology, pre-
sentation, etiology, course, diagnosis, and treatment of psychiatric disorders in the elderly, with
emphasis on the biological aspects of these disorders.

For both the clinician and the researcher, there are several inherent challenges to geriatric psychi-
atry that cut across the different diagnoses. First, aging brings heterogeneity in presentation and eti-
ology. Thus, elderly people with the same psychiatric disorder may have widely disparate illness
histories. For instance, an individual may have a long-standing psychiatric illness and has survived to
old age, or has developed new symptoms in association with neurological changes, such as a stroke
or “silent” cerebrovascular lesions. Second, co-morbidity with medical disorders is both highly
common and complex. Psychiatric symptoms may arise as a direct result of medical conditions, many
of which are more prevalent in elderly people (e.g., hypothyroidism), or as part of complex interac-
tion with medical illness (e.g., cardiovascular disease [CVD]), or exacerbate or predate an existing
illness (e.g., Alzheimer’s disease [AD]), or as a reaction to pharmacotherapy (e.g., corticosteroids).
The bidirectional influence exerted by either psychiatric or medical problems may be direct (e.g., some
strokes appear to cause depressive symptoms) or indirect (e.g., depression may reduce adherence with
cardiac treatment).

From: Current Clinical Neurology: Psychiatry for Neurologists
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Third, as opposed to some neurological disorders such as Huntington’s disease and AD, we do not
have at our disposal pathognomonic signs, biological markers, or definitive neurobiological models
for schizophrenia or depression. For example, lesions in the brain’s white matter co vary with late-
life depression in a number of ways, but are also present in elderly people with progressive dementia
and those with no psychiatric disorder. This means that a major task for the neurologist is to discern,
in probabilistic terms, the specificity of neurobiological findings to symptoms (2). Fourth, although
elderly people can and do suffer from nearly any mental illness found in younger people, much of the
existing knowledge base concerns depression and schizophrenia. Therefore, much of this chapter is
devoted to depression and schizophrenia, which is a reflection of the lack of data on personality dis-
orders, bipolar disorder, and anxiety disorders in the elderly.

DEPRESSION AND BIPOLAR DISORDER

Epidemiology

Depression, particularly depressive symptoms, is among the most common psychiatric disorders
in the elderly. However, despite folklore about the despair inherent to old age, epidemiological sur-
veys consistently report a lower prevalence in those over age 65 compared to younger groups. The
Epidemiological Catchment Area (ECA) survey (3) reported that the 1-month prevalence of major
depression was 0.7% in the elderly, which was substantially lower than that reported for individuals
aged 25 to 44 (3.0%). Prevalence of bipolar disorder in the elderly ECA sample was even lower than
depression, estimated to be 0.1%, compared to 1.4% in those between ages 25 and 44. Lower rates of
major depression among the elderly are consistent across other epidemiological surveys as well (4).
Reasons for the lower prevalence in elderly in the ECA may reflect an actual decline in depression,
factors related to aging (increased mortality resulting from depression; cohort differences in report-
ing of symptoms), and/or factors related to data collection (bias in instruments used to detect depres-
sion, failure to adequately survey institutionalized populations) (5).

However, less severe forms of depression appear to be frequent in the elderly. It is estimated that
about 10% of elderly people in the community have minor depression. About 13.5% of elderly
community-dwellers have clinically significant depressive symptoms without meeting criteria for a
depressive disorder (6). Furthermore, higher rates of major depression are seen in medical settings, where
about 6.5% of elderly outpatients and about 11.5% in elderly medical inpatients have major depres-
sion (6). Residents of nursing homes or other residential facilities also appear to have a higher frequency
of depression than that seen in the community (4–15%) (5). Finally, bipolar disorder accounts for 8–10%
of elderly psychiatric inpatients (7).

In the ECA data (3), major depression was about three times more common in females in the elderly,
as is the case with younger individuals. Among ethnicities, African-American elderly reported fewer
depressive symptoms than Latino or Caucasian elderly. The prevalence of bipolar disorder is also higher
among women in the elderly (2�1), whereas in younger age groups the gender ratio is about equal (7).

Although there are several ways to interpret the prevalence of depression in the elderly, there is
little debate that depression is a major public health problem in late life. In addition to reduced well-
being and poorer social adjustment, depression in late life is associated with increased disability, higher
risk of falls, exacerbation of medical illness, poorer compliance with medical treatment, and increased
health care utilization (5). Depression is the leading cause of suicide in the elderly and appears to be
an independent risk factor for early nonsuicidal mortality. Finally, depression seems to be associated
with poorer functioning whether or not criteria for major depression are met (8).

In summary, elderly community-dwelling people appear less likely than younger adults to have a
diagnosis of major depression. However, rates of subsyndromal symptoms of depression are much
higher than ECA estimates, and upwards of one-fourth of elderly persons in medical settings, partic-
ularly nursing homes, appear to experience clinically significant depression. Depression is strongly
associated with disability in late life.

280 Depp and Corey-Bloom



Geriatric Disorders 281

Signs and Symptoms

Geriatric Depression Compared to Younger Patients
In comparison to younger patients, elderly depressed patients more often report somatic and cog-

nitive symptoms than depressed mood, which has led some to describe a geriatric-specific subtype of
“depression without sadness” or a “depletion syndrome.” Study of depressive symptoms over the life
span shows that symptoms of lack of vigor, apathy, and social withdrawal appear to increase in preva-
lence with age, whereas archetypical dysphoric depressive symptoms decline with increasing age (9).
Thus, depression in the elderly may present with loss of interest, with accompanying symptoms of
weight loss, guilt, suicidal ideation, and somatic symptoms, yet without a subjective sense of sadness.
Lower prevalence of depressed mood in the elderly has been linked, at least theoretically, to the under
recognition of depression by clinicians. Sleep disturbance has also been found to be a risk factor for
depression in the elderly in prospective study, and depression and aging are independently associated
with reduced sleep efficiency, more time awake in bed, and rapid eye movement disturbances (10,11).
Only a few studies have examined changes in manic symptoms with aging, and they generally indi-
cate that mania becomes less intense with age (12,13).

Subtypes of Geriatric Depression

Research has examined the validity of late-onset geriatric depression as a separate “phenotype” (onset
of illness after age 60). Late-onset depression is associated with a higher rate of cognitive dysfunction.
In contrast, early-onset depression often has a greater personal history of personality and relationship
dysfunction than late-onset depression (14). A subset of elderly late-onset depressives may have pri-
marily vascular etiology, so-called “vascular depression,” which is covered in more detail later. In late-
life bipolar disorder, similar attempts have been made to differentiate late-onset form early-onset
bipolar disorder. Limited data suggests that later onset is associated with a higher frequency of neuro-
logical illnesses, although the evidence for lower family history in late-onset groups is mixed (7).

Features of depression that may indicate higher severity are co-morbid anxiety, psychosis, and cog-
nitive impairment (14). In older adults, anxiety more often presents as subjective symptoms, such as
tension, fearfulness, irritability, and worry, as opposed to somatic symptoms, such as rapid heart rate
or difficulty breathing. Anxiety disorders are present in about 40% of elderly patients with major
depression (15). When co-morbid, anxiety and depression co vary in severity, and anxiety in combi-
nation with depression appears to increase suicidality. Psychosis is present in 25–40% of hospital-
ized elderly depressed patients, and presence of psychosis is associated with a higher rate of recurrence
and reduced response to antidepressants (5).

Cognitive dysfunction is among the more clinically challenging and disabling aspects of depres-
sion in older adults, with estimates of 20–50% of geriatric patients showing impairment on neuro-
psychological tests (15). Memory problems, reduced attention, and executive dysfunction (i.e., the
ability to organize and plan behavior) are all present in geriatric depression, which may cause depres-
sion to be mistaken for progressive dementia (i.e., “pseudodementia”). Different profiles of cognitive
impairment may have utility in predicting later course in geriatric depression. Memory impairment
in the context of depression is more likely to relate to later development of AD. In contrast, impair-
ment in executive function less often predates progressive dementia, yet often relates to poorer treat-
ment response (14).

Neurobiology of the Psychiatric Manifestations
The causes of depression in the elderly are likely to be idiosyncratic to the individual, with rela-

tive and interactive contributions from vascular and neurodevelopmental brain changes, psychosocial
factors, and genetic vulnerability. Although a comprehensive neurobiological model that explains all
causes of depression is unrealistic, neuroimaging, clinical, and neuropathological study has uncov-
ered a wealth of data on abnormalities in brain circuits believed to be related to the expression of depres-
sive symptoms in the elderly.



Genetic Factors

Elderly depressed patients appear to have reduced genetic loading of familial affective disorder than
younger patients with depression. In addition, late-onset depression may have a lower rate of family
history of affective disorder compared to elderly early-onset depressives, although family history is
higher in this group compared to the general population. The differences in family history among early-
and late-onset bipolar disorder are equivocal. Across 10 clinical studies of late-life bipolar disorder,
family history of affective disorder was present in 39% of patients (ranging from 25 to 57%) (7). Thus,
genetic vulnerability may be lesser among geriatric affective disorders compared to younger patients,
yet is still higher than in the general population.

Structural Abnormalities

A growing number of studies have used magnetic resonance imaging (MRI) to examine the struc-
tural brain changes in geriatric depression. Decreased frontal volume in the orbital frontal cortex a
brain area implicated in the emotional valence of reward in behavior as well asthe dorsolateral pre-
frontal cortex has been noted by several research groups (16,17). Decreased bilateral frontal volume
appears to be related to increased depression severity. Late-life minor depression shows lower pre-
frontal volumes than controls but less reduction than those with late-onset major depression, further
validating the relationship between depression and brain changes (18). Volume loss in subcortical struc-
tures has also been found, particularly in the basal ganglia and hippocampus (2).

Among the more robust findings in geriatric depression are the presence of lesions in the preiven-
tricular areas, deep white matter and subcortical gray matter. These signal hyperintensities are detected
by T2-weighted MRI (2). The most replicable finding is that white matter hyperintensities (WMH)
are more common in geriatric depression than in normal controls, and they correlate with depression
severity. These WMH are not typically observed in younger depressive patients, and they are more
often seen in late-onset depression, suggesting that they may have a role in the pathology of depres-
sion in the elderly. Although location is somewhat inconsistent across studies, WMH appear to clus-
ter in the frontal lobes and basal ganglia in late-onset groups. Importantly, subcortical WMH appear
to relate to higher rates of executive dysfunction, as well higher functional impairment (15). Greater
change in WMH volume over the course of 2 years related to a lower likelihood of remission from
late-life depression (19). WMH also appear to relate to cerebrovascular disease, as well as cere-
brovascular risk factors in general (e.g., coronary artery disease [CAD]) (15).

Late-onset bipolar disorder may also be associated with focal neurological signs. WMH have been
found in older adults with bipolar disorder as well, and more frequently in late-onset patients com-
pared to early-onset patients (20,21). In addition, using computed tomography, Young et al. found
increased cerebral sulcal widening in a sample of geriatric bipolar patients (22).

Functional Neuroimaging

Fewer studies have utilized functional techniques in late-life depression, such as functional MRI,
single photon emission computed tomography (SPECT), and positron emission tomography (PET),
and most have been conducted in the resting state (23). Using SPECT, reduced activity in the frontal
lobes has been found, and PET study has indicated generalized reduced cerebral blood flow and glu-
cose metabolism in late-life depression (23). Diffusion tensor imaging, which is a variant of MRI that
provides an indication of the integrity of white matter tracts, is a particularly promising technique for
geriatric depression research (2).

Neurobiological Models of Geriatric Depression

As is evident from the neuroimaging studies reviewed above, mounting evidence points toward vas-
cular lesions in late-life depression. The “vascular depression” hypothesis, advanced by Alexopolous
et al. (24) and Krishnan et al. (25), posits that a subset of late-onset elderly depressives develop depres-
sion in response to cerebrovascular changes. It is hypothesized that WMH may produce depression
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by interrupting cortico-subcortical neural circuits involved in mood regulation and psychomotor activ-
ity (e.g., connections between frontal, limbic, and striatal structures). Disruption in the frontal cortex
may explain neuropsychological deficits in processing speed and executive functioning in vascular
depression. Clinical signs differentiating vascular from nonvascular depression may be increased
executive dysfunction, as well as lower interest, greater psychomotor retardation, impaired insight,
but comparatively less guilt (14).

The next logical question is: what causes these vascular lesions? Two nonmutually exclusive can-
didate areas of investigation are activation of the hypothalamic–pituitary–adrenal (HPA) axis and
genetic vulnerability. Overactivity in the HPA axis has long been associated with depression, as well
as stress in general. It is theorized that HPA overactivity, and subsequent hypercortisolism, may pro-
duce inflammatory processes, subsequently increasing cellular adhesion and ischemia. Elevated corti-
sol levels may also increase vulnerability to glutamate neurotoxicity and/or glial cell loss, although these
factors would be more germane to depression in general (i.e., not restricted to vascular depression) (10).

Another possibility is that cerebrovascular disease and depression share a common genetic path-
way. Platelet activation was higher in a group of elderly depressed patients with the serotonin-linked
promoter region polymorphism, which could translate to a higher risk of heart disease (5). However,
two other polymorphisms, the very low-density lipoprotein receptor (VLDL-R) encoding for the
VLDL cholesterol-receptor and DCP-1 encoding for the angiotensin-converting enzyme were not
found to relate to increased depression in older adults (26). Interestingly, the e4 allele of the apolipo-
protein E gene was found to be more prevalent in elderly depressives with WMH, even though e4 and
depressive symptoms do not appear to relate in geriatric depression in general (5,26). The search for
other genes that are involved in vascular lesions will yield more information about the etiological link
between depression and vascular disease.

Other Etiopathological Factors Contributing to Morbidity

Medical Co-Morbidity
About 80% of elderly individuals have a chronic medical illness, and there appears to be a com-

plex reciprocal relationship between medical illness and depression in late life. As stated in the intro-
duction, teasing apart whether depression is a cause, consequence, or source of “excess disability” in
medically ill geriatric patients is a major clinical challenge. Whatever the direction, depression appears
to account for a significant proportion of disability in the elderly, and depression is associated with
higher number of medications, more hospital days, and subsequently higher health care costs in those
with medical illnesses. Furthermore, diseases that have higher prevalence in the elderly appear to have
higher-than-normal rates of depression in studies of younger people (e.g., heart disease, cancer).

In elderly persons with CVD, previous depression is associated with higher risk for myocardial infarc-
tion (27). In addition, major and minor depression are common in those with CAD, each are present in
approximately one-fifth of patients. Depression is also co-morbid with diabetes, twice as common than
in those without diabetes, and is even more frequent in those after myocardial infarction and conges-
tive heart failure. Mortality may be up to four times higher in patients with CAD with depression (15,27).

The etiological link between depression and vascular disease is unclear, although direct causes
may derive from neuroendocrine dysfunction, low heart rate variability in depression, increased
platelet aggregation, and/or immune dysfunction. Indirect causes of morbidity may be nonadherence
to medications and rehabilitation, as well as increased behavioral risk factors (e.g., smoking, alco-
holism) (15,27).

Which older patients with cardiovascular and other medical illnesses are most likely to become
depressed? Previous episodes of major depression are the greatest risk factor for current depression
in combination with CAD, and women and younger age also appear to be risk factors for depression.
In addition, depression appears to confer a risk for later CVD, particularly CAD, vascular dementia,
and stroke (27). However, it is unclear which symptoms of depression are most likely to relate to later
vascular disease.
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Psychosocial Factors

Environmental risk factors for depression in the elderly were reviewed recently by Bruce (28).
Perhaps the most powerful risk factor for geriatric depression of all may be death of a spouse, which
increased risk for depression by a factor of 24 over 1 year. Other identified risk factors are lack of
social contact, being unmarried, and having low income. Beekman et al. (8) examined the prevalence
of environmental risk factors with regard to depression severity. In the Longitudinal Aging Study
Amsterdam (LASA) sample, recent stressful life events were more related to risk of minor depres-
sion, whereas major depression was more likely to represent long-standing vulnerability factors.
Diminished social support is a risk factor for depression in late life, and protective effects of social
support on mitigating depression have been demonstrated. In particular, the presence of a confidant
appears to confer protective benefits in avoiding depression, which may partially account for higher
rates of depression in nursing homes (15).

Diagnosis and Differential Diagnosis

It is frequently held that geriatric depression goes undiagnosed and untreated in about 60–80% of
the estimated number of cases (5,15). The failure to detect depression in the elderly is of particular
concern in the primary care setting, where elderly depressed patients are most likely to present. In
part, this under recognition can be attributed to the greater somatic and cognitive complaints in older
depressed patients, and the lower frequency of complaints of depressed mood. Another cause is likely
that too often depression is seen as a normal aspect of aging by clinicians, as opposed to a treatable
disease. Elderly men may be particularly at risk for under recognition.

Clinicians can avoid under diagnosis by casting a wide net in screening for depression in the
elderly. A general rule of thumb is that depression should be suspected in those older adults who com-
plain of anhedonia, hopelessness, anxiety, psychomotor retardation, or unexplained weight or energy
loss. In addition, those older adults who utilize a great deal of health services, particularly for unex-
plained symptoms of pain, sleep problems, or appetite loss should be assessed for depression. In nurs-
ing home settings, signs of apathy and/or agitation, nonadherence to rehabilitation, or changes in social
behavior, dependency, or functioning may signify depression as well.

Diagnostic procedures in detecting depression consist of history, physical, and laboratory tests.
Accuracy may be improved through the use of standardized clinical measures. Several screening instru-
ments are available; the most commonly used are the Geriatric Depression Scale (29) and the Center
for Epidemiological Studies—Depression Scale (30) These measures have approx 80% sensitivity and
slightly lower specificity in detecting major depression in those without severe cognitive impairment.
Once depression is suspected, cognitive status, nutritional status, and activities of daily living should
be assessed.

Finally, suicide is twice as common in the elderly, and elderly white men are the highest risk group
in terms of completed suicide (six times more likely than the general population) (14). The majority
of elderly patients who commit suicide had visited a physician in the month preceding, suggesting
that many clinicians may fail to query patients about suicidal ideation. Care should be taken to assess
ideation, availability of means, and the presence of a plan. Depression severity appears to correlate
with suicidal ideation, and identified risk factors for suicide in the elderly are being male, a widow or
widower, living alone, experiencing stress, and having poor sleep (14).

Course and Prognosis

It is generally believed that prognosis for elderly persons with depression are worse than that for
younger individuals. A recent meta-analysis indicated that at 2 years of follow-up of community-
dwelling elderly with depression, 33% were well, 33% were still depressed, and 21% were deceased
(31). Chronicity has been found in about one-third of elderly with major depression and in half of
those with dysthymic disorder, the majority of those with dysthymic disorder have onset earlier in
life. Furthermore, the importance of assessing subsyndromal symptoms is highlighted by the fact that
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25% of elderly patients with clinically significant symptoms but without major depression will go
on to develop major depression within 2 years (32). Thus, depression must be considered a persis-
tent illness in the elderly. Patients at high risk for relapse include those with deficits in executive
functioning (more so than those with memory impairment), those with psychosis, and those with anxi-
ety co-morbidity (2). Finally, it is not clear what the course of bipolar disorder in late life is because
of a dearth of longitudinal data. However, retrospective studies of late-life bipolar disorder indicate
that a subset of elderly manic inpatients develop mania after up to 15 to 20 years of recurrent depres-
sion (7). Therefore, elderly depressed patients are at some risk of mania, a needed area of further
study.

Treatment

The best empirical evidence for efficacy and safety in biological treatment of geriatric depression
is with selective serotonin reuptake inhibitors (SSRIs) and tricyclic anti-depressants (TCAs). Across
studies in older adults, the average efficacy of these medications is 50–60% compared to 30% in
placebo (5). The rate of response to antidepressants in elderly people is similar to younger adults, and
antidepressants have shown efficacy in older adults across settings (e.g., nursing home, primary care).
SSRIs do not likely show greater efficacy than TCAs, and there do not appear to be higher rates of
adverse events in comparison trials, but there are fewer coronary side effects of SSRIs, a greater risk
anti-cholinergic effects, and under treatment with TCAs. Therefore, SSRIs are thought to be a first-
line treatment, with no particular SSRI (e.g., paroxetine, fluoxetine, sertraline, citalopram) showing
greater efficacy. Consensus guidelines (33) recommend citalopram as the first choice, followed by ser-
traline, and then paroxetine. In addition, venlafaxine and mirtazapine have shown efficacy in recent
study with older adults (5). Although there is good cause to be optimistic about depression treatment
in the elderly, older adults may have a more “brittle” response to medications, in that they are more
prone to recurrence and relapse. Furthermore, Blazer (5) noted that the results of antidepressant effi-
cacy studies often exclude elderly patients with significant cognitive and medical impairment, such
that response in “high co-morbidity” patients is unclear.

Because of the often relapsing or chronic nature of depression in late life, treatment should be con-
sidered long term. It is recommended that after a first episode of depression, treatment should
continue for 12 months after remission. Clinicians should add 1 year of continuation therapy for each
additional prior depressive episode. If medications do not appear to be working after the first 3 to
6 weeks, clinicians may decide to switch to another class or type of antidepressant, augment with
another medication, or combine with psychotherapy.

There is substantial support for the efficacy of certain forms of psychotherapy in treating depres-
sion in older adults, either as a stand-alone treatment or in combination with medication. Manualized
cognitive-behavioral therapy (CBT), interpersonal therapy, and problem-solving therapy qualify as
evidence-based treatments in reducing depressive symptoms in older adults (34). Indeed, combined
medication and psychotherapy may produce the greatest remission rate. A remission rate of 80% was
found in a sample of elderly depressed patients receiving both interpersonal psychotherapy and a TCA
(35). Despite the established efficacy of psychotherapy in older people, clinicians are less likely to
refer elderly patients for psychotherapy compared to younger patients.

Other strategies have been tried in psychotic or treatment-resistant depression. Electroconvulsive
therapy (EC) may be helpful in those with more severe depression and particularly in elderly with
psychotic depression (5,33). In psychotic depression, it is recommended to try an SSRI along with
either risperidone or olanzapine; if efficacy is not shown, ECT is indicated (33). In persistent nonpsy-
chotic geriatric depression, less support is available for medication augmentation strategies, such as
the addition of lithium or methylphenidate. In light of the relationship between depression and vas-
cular disease, recent research has investigated the use of medications with vascular benefit to aug-
ment antidepressant therapy in patients with vascular depression (e.g., calcium channel blockers) (36).
According to Alexopolous (2), future medications may target the dopamine (D2), acetylcholine, and
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opioid neurotransmission systems because of their heavy involvement in the frontosubcortical circuits
that may underlie vascular depression.

There have been no randomized controlled studies of the efficacy of medication for mania in
elderly patients with bipolar disorder. Open-label trials with older manic inpatients have shown clin-
ical improvement with the use of lithium, valproate, and newer anticonvulsants, including gabapentin
and lamotrigine (37). The increasing use of valproate for mania in the elderly (38), probably reflects
clinicians’preference for the better safety profile of valproate compared to lithium. However, in a retro-
spective case-note study, older bipolar inpatients on lithium monotherapy more often showed improve-
ment than those on valproate monotherapy, especially in those with classic symptoms of mania vs
mixed features (39).

What is the relationship of cognitive functioning and vascular disease to treatment response?
Elderly patients with vascular depression and/or evidence of frontal lobe impairment (e.g., lower per-
formance on executive functioning tests) appear to be more treatment-resistant (40). However, having
cerebrovascular risk factors in and of themselves appear not to affect treatment response (41), and
although treatment resistance may be more common among those with WMH, antidepressants are still
efficacious. Finally, there is mixed evidence whether cognition is improved as a result of treatment,
although it is likely that cognitive abilities do not reach normal functioning.

In summary, antidepressants and psychotherapy appear to be safe and effective treatments for geri-
atric depression, even in patients with medical and/or cerbrovascular burden. In general, a major prin-
ciple of treatment is that if medical and depressive symptoms are present and are suspected to interact,
it is best to treat both. Medical factors that are known contributors to depression, such as sensory impair-
ment, as well as health habits, such as smoking, should be vigorously treated as well. Finally, in light
of the growing evidence that vascular lesions contribute to some proportion of depressive symptoms
in the elderly, it may be that interventions that reduce vascular burden/risk factors in combination with
antidepressants may be of special benefit to geriatric depression.

SCHIZOPHRENIA

Prevalence

As with depression, evidence from the ECA suggests a lower rate of schizophrenia among people
over age 65. The 1-month prevalence in the ECA was 0.3%, compared with 1.5% in the entire popu-
lation and 0.6% in those between ages 44 and 64 (42). However, it is hypothesized that the ECA data
underestimated the true prevalence of schizophrenia in the elderly. At the time of the ECA, diagnoses
were based on the DSM-III, which required onset of schizophrenia to occur prior to age 45. Also, sam-
pling from long-stay psychiatric institutions and nursing homes was limited. Therefore, the true preva-
lence in the elderly may be around 1%. In the elderly ECA data, the ratio of females to males with
schizophrenia is three to two, and Latinos and African Americans were more at risk for schizophre-
nia (42). The prevalence of psychotic symptoms in the elderly is between 4 and 10% (42), yet the major-
ity of psychotic symptoms in elderly are likely attributable to dementia. About 75% of elderly patients
with schizophrenia reside in the community (43), and the remainder reside in institutions. The vast
majority of institutionalized elderly patients with schizophrenia reside in nursing homes.

Signs and Symptoms

How do symptoms of schizophrenia in the elderly compare with younger adults with schizophre-
nia? On one hand, older age is associated with reduced psychopathology, largely attributable to fewer
positive symptoms. The association of old age with lower levels of positive symptoms has been found
in outpatients as well as chronically institutionalized patients (44). Furthermore, with the possible
exception of chronically institutionalized or extremely low functioning patients, cognitive function-
ing in geriatric patients does not appear to deteriorate more than age-matched peers. On the other hand,
extrapyramidal symptoms (EPS) and medical co-morbidity become more apparent in comparison to
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normal controls, and negative symptoms appear to persist into older age. And, even if cognitive
impairment does not increase more than associated with aging alone, up to 85% of older patients with
schizophrenia show significant neuropsychological impairment (45).

Recent findings about the relationship between symptoms and disability in older adults with schizo-
phrenia are somewhat surprising. Cognitive impairment and affective symptoms appear to be more
disabling than positive and negative symptoms. Cognitive testing of patients with schizophrenia has
revealed a number of reliable deficits in attention/information-processing speed, working memory,
and executive functioning (46). In memory domains, key deficits are those that involve efficiency of
encoding and retrieval of information, such as the failure to use strategies in organizing information.
Relative to psychotic symptoms, these cognitive deficits appear to confer greater reductions in social
and community-living skills. In reports on middle-aged and older outpatients from the University of
California, San Diego (UCSD) Center on Late-Life Psychosis, depressive symptoms (47) and anxi-
ety symptoms (48) also appear to relate to substantially reduced health-related quality of life in
middle-aged and older outpatients with schizophrenia.

As in depression, researchers have attempted to distinguish late-onset variants of schizophrenia from
early-onset schizophrenia. In a review by Harris and Jeste (49), approx 23.5% of inpatients with schizo-
phrenia had their first episode after age 40, and 7% after age 50. In general, there are more similari-
ties than differences between early- and late-onset groups. However, there is higher proportion of women
among late-onset patients, and late-onset schizophrenia is more often associated with positive symp-
toms than negative symptoms. Thought disorder and the disorganized subtype appear to be less fre-
quent in late-onset patients, whereas the paranoid subtype may be more common. Family history of
psychosis is higher in both early- and late-onset schizophrenia compared to normal controls, yet rates
may be higher in early- than late-onset. The pattern of cognitive deficits appears to be roughly equiv-
alent between early- and late-onset groups, although late-onset patients appear to have better, perhaps
more persevered, learningand abstraction skills.

Neurobiology of the Psychiatric Manifestations

The majority of brain changes that are evident in schizophrenia are present at first episode, per-
haps even earlier. Furthermore, brain changes in schizophrenia, even among the elderly, are surpris-
ingly subtle, given the severity of the cognitive deficits and behavioral manifestations of the disorder.
Probably the most consistent finding in the many neuroimaging studies of the brains of patients with
schizophrenia across the life span is enlarged ventricular spaces (46). These enlargements are more
commonly seen in the lateral and third ventricles, particularly the temporal horns. However, it is unclear
what the relationship of ventricular enlargement is to the pathogenesis of schizophrenia.

Structural and functional neuroimaging via MRI in mixed-age patients with schizophrenia have
also identified abnormalities in a number of brain areas, including the frontal, temporal, and parietal
lobes (46). There is some evidence that abnormalities in specific brain regions may “map on” to par-
ticular syndromes of schizophrenia. Reduced volume in prefrontal regions has been more often related
to negative syndromes, whereas individuals with more prominent positive symptoms may have reduced
volume in the temporal lobes. Subcortical structures showing volume loss on MRI are the amygdala,
thalamus, and hippocampus. Researchers have questioned whether late-onset schizophrenia is more
associated with brain abnormalities than early-onset groups. Symonds et al. (50) found no evidence
for higher prevalence of volume changes, strokes, or WMHs in a group of patients with late-onset schizo-
phrenia. Finally, studies employing functional neuroimaging techniques have revealed age-related
reduction in frontal lobe activity in schizophrenia, although it has not been shown that the trajectory
of this change is more than that seen in normal aging (44).

Several studies have examined possible neurodegenerative bases for the cognitive deficits observed
in elderly patients with schizophrenia. Postmortem study of the brains of 100 geriatric patients with
schizophrenia showed no neuropathological evidence that cognitive deficits are casued by plaque and
neurofibrillary tangle formation as in AD (51). Furthermore, WMH or other lesions do not appear to
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be more prevalent in late-onset schizophrenia, at least not to the extent seen in late-onset depression.
Accordingly, recent thought has focused on schizophrenia as a neurodevelopmental disorder; specif-
ically, that patterns of neural connectivity are abnormal. Evidence supporting this hypothesis include
the finding of a lower number of neural projections and dendritic spines in hippocampal, thalamic,
and cortical areas in younger patients with schizophrenia (46).

Finally, the neurochemistry of schizophrenia has been an active research area for decades, although
less so with geriatric patients. The early predominant view was that higher than normal dopamine neuro-
transmission underlies the positive symptoms of schizophrenia (46). Interestingly, fewer D2 receptors
have been found in older patients with schizophrenia in postmortem study compared to younger
patients, which may relate to the decrease in positive symptoms in elderly patients. However, elevated
dopamine does not account for negative and cognitive symptoms of schizophrenia, leading researchers
to consider the role of other neurotransmitters, particularly 5HT and, more recently, glutamate. The
affinity of atypical antipsychotics to 5HT2A receptors, coupled with their relatively higher efficacy in
the treatment of negative symptoms, has stimulated interest in 5HT. Furthermore, drugs that block a
subtype of glutamate receptor induce schizophrenia-like behaviors. Future treatments for schizophre-
nia may include compounds that stimulate glutamate receptor function, as well as cognitive enhancers
that target frontal-subcortical circuits involved in the cognitive deficits of schizophrenia (52).

Other Etiopathological Factors Contributing to Morbidity

Medical conditions are common in older patients with schizophrenia, and the number of medical
conditions correlates with depression and psychotic symptoms (53). Older patients with schizophre-
nia may have more severe medical illnesses than normal controls. However, older adults with schizo-
phrenia do not appear to have a higher number of medical problems than patients with other psychiatric
diagnoses in late life, including those with AD or major depression (53). This finding may be the result
of a “survivor effect,” whereby less healthy schizophrenia patients die before they reach old age.
Similarly, mortality is likely higher in older schizophrenia patients relative to the general population,
yet lower than in other psychiatric disorders.

Unhealthy lifestyles are common in schizophrenia (53). Lower levels of exercise, poorer diet, and
higher rates of smoking are characteristics of patients with schizophrenia. On balance, older schizo-
phrenia patients appear to have a lower rate of substance abuse disorder compared to younger patients,
although it is unclear whether lower substance abuse represents a cohort effect. In addition to worse
health habits, it is felt that patients with schizophrenia often receive suboptimal treatment for med-
ical illnesses. It is hypothesized that clinicians may overlook medical problems in favor of treating
psychiatric symptoms, and that symptoms of schizophrenia may interfere with the medical evaluation
and treatment process (54). In addition, antipsychotic medications confer a risk of metabolic changes
and other side effects (see section on side effects).

Diagnosis and Differential Diagnosis

Diagnosis begins with a process of exclusion of neuropsychiatric syndromes and other causes of
psychosis. Particularly in patients with no history of psychosis, results of brain imaging should be
obtained. Furthermore, assessing the presence of sensory impairments and social isolation is impor-
tant, as they may be associated with psychotic symptoms in the elderly. Because some older patients
with schizophrenia can present with severe cognitive deficits, differential diagnosis with progressive
dementia may be difficult. However, compared to AD, schizophrenia is more often associated with
delusions of thought control, more auditory hallucinations, less word-finding and short-term memory
loss, and more social impoverishment (55). However, geriatric schizophrenia patients who have
marked functional deficits may have memory impairment that is roughly equivalent to AD patients,
showing severe impairment in delayed recall and recognition memory (44).

Once schizophrenia is suspected, the evaluation should be broad, with care to assess psychiatric,
social, functional, cognitive, and medical domains. Because schizophrenia is associated with lack of
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insight, history should be obtained from family, friends, treating clinicians, and medical records. In
older patients, screening with instruments measuring cognitive functioning is helpful, and useful vali-
dated instruments include the Dementia Rating Scale (56) or the Mini-Mental State Exam (57). In addi-
tion, gaining a sense of the patient’s ability to perform self-care, their social contacts/skills, and their
medication-management skills is important in structuring a treatment plan. The presence of mood
symptoms should be part of the psychiatric evaluation, and measures such as the Hamilton Depression
Rating Scale (58) can be used (although the construct validity of depression in schizophrenia has yet
to be established). Finally, as in depression, the presence of suicidal ideation should be evaluated, as
schizophrenia appears to have among the highest rates of suicide among psychiatric illnesses. In schizo-
phrenia, it seems that the highest risk age group for suicide is shortly after onset of the illness.

Course and Prognosis
In comparison to other psychiatric disorders, chronicity is more frequent in schizophrenia. The

majority of early-onset patients will continue to experience psychiatric symptoms and functional
impairment in old age, although remission of symptoms occurs in 20–40% of early-onset patients
prospectively followed into later life (59). A major question is whether schizophrenia involves a
decline in cognitive functioning over the life span, in line with a neurodegenerative process. Studies
conduced at UCSD on primarily outpatients have found no evidence that cognitive impairment
increases with age in comparison with normal comparison subjects (60). However, another research
group in New York has identified significant declines in measures of cognitive functioning among
chronically institutionalized patients with schizophrenia (44). The discrepancy between these sets of
findings has been attributed to different patient populations; the UCSD patients were higher functioning
than the patients in the New York group. However, when both groups of patients were studied longi-
tudinally (1–5 years), less evidence for cognitive deterioration was seen within individuals. Harvey
(44) reported that those “poor-outcome” patients who do show deterioration are more often older, with
lower education and more severe positive symptoms.

Treatment
As with younger adults, antipsychotic medication is the mainstay of treatment for older patients with

schizophrenia. Although no double-blind controlled trials have been reported, open-label studies indi-
cate that 48–61% of patients show full remission of psychosis (61). However, lower doses are recom-
mended. Elderly patients have been found to take about 40% of the dosage (chlorpromazine equivalent)
provided to younger patients (62). Late-onset patients may respond to dosages that are 25–50% of those
taken by early-onset patients (62). Atypical antipsychotics are the first-line choice in elderly patients
because of reduced risk of side effects and their relatively greater efficacy in reducing negative symp-
toms. Except in circumstances of demonstrated clinical stability and lack of significant side effects in
patients with history of long-term treatment with conventional antipsychotics, a carefully monitored
switch to an atypical antipsychotic is recommended. A general rule in antipsychotic treatment is to min-
imize the life-time exposure to the medication, by maintaining a patient at the lowest effective dose
and avoiding unnecessary usage.

Risperidone is the most widely used medication for psychosis in the elderly, followed by quetiapine
and olanzapine. In younger patients, recent reviews indicate no differences between these medications
in efficacy (34). An open-label trial of risperidone in 23 patients with schizophrenia showed an 85%
response rate in patients receiving an average dose of 4.5 mg, although the maximum dose is generally
less than 3 mg (63). A similar conclusion with regard to safety and efficacy was reached for quetiapine
in a trial of 152 elderly patients with psychosis and in several smaller trials with olanzapine (63).
Clozapine is used infrequently, owing to its potential for toxicity and need for frequent lab testing (34).

Side Effects
EPS are common with conventional antipsychotic medications. Older adults are at substantially

higher risk of extrapyramidal symptoms, and of serious concern, tardive dyskinesia (TD). TD is a
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disabling syndrome consisting of abnormal involuntary movements, which may be choreatic or stereo-
typic (not including tremor). Often, TD involves a facial and oral dyskinesia, such as writhing of the
tongue. Understandably, TD can be disabling and unpleasant for the patient. Older age is the single
most potent risk factor for TD (more so than duration of treatment); prevalence of TD in conventional
antipsychotic treatment in older adults is 29% within the first year and 60% after 3 years (46).
Moreover, older adults display greater severity of TD. Older women may be at greatest risk for TD,
and they may experience more severe forms.

The pathophysiology of TD is unclear. Beyond an increased sensitivity of striatal neurons to
dopamine, it is likely that multiple neurotransmitter systems are involved. Fortunately, atypical antipsy-
chotics confer lowerrisk of TD compared to conventional antipsychotics, and a switch to atypicals
may reduce the incidence of TD symptoms in those with pre-existing TD. However, atypical antipsy-
chotics, including risperidone and olanzapine, do produce parkinsonian side effects in some older
patients, particularly those more frail and/or cognitively impaired (64). Clinicians may fail to recog-
nize medication-induced Parkinsonism, as it often occurs in the absence of tremor. Thus, monitoring
motor effects of antipsychotic medications is essential in the elderly, even among those treated with
atypical antipsychotics.

Other side effects of antipsychotic medication include sedation, hypotension, and dry mouth.
Emerging evidence suggests that these agents produce weight gain, and thus increase the risk of
obesity, hypertension, and CAD (63). Risk of weight gain may be lower in the elderly, but mor-
bidity associated with heightened risk of CVD is clearly greater. In addition, olanzapine and cloza-
pine in particular also appear to confer a risk of new-onset type 2 diabetes that may be independent
from weight gain (63). In light of the sedentary lifestyle of many patients with schizophrenia, mon-
itoring and treating cardiovascular functioning and glucose levels are important facets of antipsy-
chotic treatment.

Although antipsychotic medications appear to be fairly efficacious in reducing positive symptoms
of schizophrenia, negative symptoms and functional disability often persist. In addition, cognitive func-
tioning, including working memory, may show only slight improvement. Furthermore, about 40% of
mixed-age patients with schizophrenia are fully or partially nonadherent to antipsychotic medications.
Thus, adjunctive psychosocial treatments are often required, with the different modalities sharing the
goal of engaging patients in treatment and compensating for their cognitive, social, and functional
deficits. Treatments with empirical support include social skills training, family therapy, and CBT,
and promising approaches include adaptive skill training and cognitive rehabilitation (65). Each of
these has at its core the teaching of skills in independent functioning, and emphases include teaching
adaptive skills, including taking medications as prescribed, and acquisition of social skills, such as
assertiveness. Particularly for older patients without involved caregivers, community-based interven-
tions, such as assertive community treatment and case management, should be considered as well. Thus,
the treatment of the pervasive deficits in cognitive, psychiatric, and functional domains in older
patients with schizophrenia often involves multiple clinicians and treatment modalities.

ANXIETY DISORDERS

Prevalence
Anxiety disorders in late life have received less empirical attention, yet anxiety is surprisingly

common among older adults. Anxiety disorders include a broad spectrum of diagnoses, including panic
disorder, generalized anxiety disorder, social phobia, specific phobia, posttraumatic stress disorder
(PTSD), and obsessive-compulsive disorder (OCD). In the ECA data (3), the prevalence of any anxi-
ety disorder in those over age 65 was 5.5%; thus, anxiety disorders were more common than major
depression and dementia in those over age 65. The prevalence of any anxiety disorder was lower than
in younger adults, and elderly women (6.8%) more frequently met criteria than men (3.6%). In the ECA,
the most common anxiety disorder in those over age 65 was phobic disorder. Although not assessed in
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the ECA, generalized anxiety disorder (GAD) is likely the most common anxiety disorder in the elderly,
estimated at 2–7% (4). Panic disorder, PTSD, and OCD are each present in about 1% of community-
dwelling elderly (4). Similar to depression, the prevalence of clinically significant anxiety symptoms
is higher than the prevalence of anxiety disorder. As in late-life depression, anxiety disorders and symp-
toms are about twice as common among older women than older men. In the LASA study, both sub-
syndromal anxiety and anxiety disorder had significant negative impact on quality of life and disability
(66). Furthermore, rates of anxiety disorders are higher among patients in nursing homes and in mental
health clinics (4).

Signs and Symptoms

It is suspected, although not confirmed empirically, that anxiety in the elderly presents more cogni-
tively and subjectively than physiologically. Excessive worry, fearfulness, and tension occur more fre-
quently than racing heart or feelings of choking, and these cognitive/subjective symptoms are easier
to separate from the direct effect of medical problems. It is also suspected that anxiety and depressive
symptoms have a higher co-morbidity in the elderly compared to younger adults, with less differen-
tiation. In the LASA study, 26.5% of those with anxiety disorders also met criteria for major depres-
sion (8). Co-morbidity with depression was higher in panic and OCD than in GAD, yet in those with
both GAD and major depression, higher severity of GAD corresponded to higher severity of major
depression. Accordingly, it has been proposed that “mixed-anxiety depression” disorder may be a useful
diagnosis in the elderly (67). Finally, anxiety disorders, particularly panic disorder and GAD, can pre-
sent for the first time in late life.

Neurobiology of the Psychiatric Manifestations

No studies have examined the neurobiology of anxiety in the elderly. In younger adults (as described
in Chapter 5), the brain circuitry involved in fear and anxiety behaviors have been described in great
detail, and specific models of PTSD, social anxiety, and panic disorder have been proposed. These
models postulate a central role for the amygdala in basic fear conditioning, and its projections to the
hippocampus, temporal and frontal cortices, and other subcortical areas in sensitization to fear and
learned fear responses (e.g., avoidance) (52). From this standpoint, simple phobia may be a function
of the amygdala and hippocampus, whereas more complex anxiety disorders (e.g., GAD), may involve
connections with multiple brain structures. Neurotransmitters believed to be involved in anxiety dis-
orders are norepinephrine, 5HT, γ-aminobutyric acid (GABA), and glutamate (52).

Other Etiopathological Factors Contributing to Morbidity

As with depression and schizophrenia, medical co-morbidity likely impacts the course of anxiety.
The directional influence of medical disorders on anxiety in the elderly is uncertain, yet anxiety appears
to be more common in older patients with hypothyroidism, heart disease, diabetes, chronic obstruc-
tive pulmonary disorder, and gastrointestinal distress. In the LASA study, risk factors for “pure” anx-
iety disorder were different from depression; anxiety was more related to environmental factors,
particularly stressful live events, lower education, and a smaller social network (68).

Diagnosis and Differential Diagnosis

Elderly persons with anxiety, as in those with depression, most often present in the primary care
setting. Much of the same concern for under diagnosis in depression is likely true for anxiety disor-
ders—physicians may not recognize anxiety because of the high co-morbidity with medical disorders
and co-occurrence of symptoms such as insomnia, gastrointestinal distress, and dizziness. Specific
anxiety disorders may differ with regard to difficulty of detection. For example, agoraphobia and
unwillingness to leave the house may be intermixed with functional disability, whereas panic symp-
toms are more clearly self-evident. Screening instruments are available, although studies examining
sensitivity in detecting anxiety disorders in late life are rare.
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Course and Prognosis

The long-term course and prognosis of anxiety disorders is unknown, owing to the dearth of longi-
tudinal study in geriatric populations. In the LASA study, neuroticism and female gender predicted a
higher probability of chronicity over 3 years (68).

Treatment

Despite their widespread and often long-term use in the elderly, no controlled trials of antianxiety
medications have been reported in late-life anxiety disorders. Existing data on the efficacy and safety
of benzodiazepines derive from studies of other more generalized syndromes in the elderly (e.g., insom-
nia, agitation) (34). It is clear that benzodiazepenes should be used cautiously in the elderly because
of their tendency to produce a higher risk of falls and negative effects on cognition (67).

Other more promising treatment options are antidepressants and CBT. Antidepressants, particu-
larly SSRIs, are indicated for anxiety disorders in younger people. A recent pooled analysis of older
adults from multiple studies of Venlafaxine SR showed equivalent efficacy in those over, vs those under,
age 60 (average response in older adults was 66% [69]). In addition, anxiety symptoms in older adults,
when co-morbid with depression, appear to respond to antidepressant treatment (70). An emerging
literature suggests that CBT, focusing on skills to cope with the physiological and cognitive aspects
of stress, shows promise in reducing anxiety in late life (34). A clear benefit of psychotherapy in late-
life anxiety is the lack of medical side effects associated with treatment.

CONCLUSION

Psychiatric disorders in older people are a growing public health problem. These disorders present
in heterogeneous fashion in the elderly, with complex interactive contributions from medical, psycho-
social, neurobiological, and genetic factors. Although data is accumulating rapidly on geriatric psy-
chiatric disorders, there remains little empirical understanding of the neurobiology and optimal
treatment of schizophrenia, bipolar disorder, and anxiety in older people. However, with careful dif-
ferential diagnosis and comprehensive assessment of biological and environmental factors, existing
evidence suggests that psychiatric disorders among older adults respond about as well to treatment as
among younger adults. Future treatments that directly target brain circuits that regulate mood and cer-
tain cognitive abilities, as well as psychosocial treatments that augment pharmacological strategies,
will hopefully further reduce the substantial morbidity associated with these disorders.
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Fatigue

Christopher Christodoulou, William S. MacAllister,
and Lauren B. Krupp

INTRODUCTION

Fatigue is a common symptom in neurological, psychiatric, and general medical disorders and often
causes difficulties for both patients and health care providers. As a result of fatigue, individuals with
medical illnesses experience limitations in their daily living and coping, and clinicians become frus-
trated by management uncertainties. This chapter reviews current efforts to understand, measure, and
treat fatigue.

DEFINITION

Fatigue can be broadly characterized as either a subjective feeling or a decrement in a person’s abil-
ity to perform up to standard. The subjective feelings make take the form of excessive, uncharacter-
istic feelings of exhaustion, while the performance decrements may appear as a reduction in muscle
strength after a period of exertion, or an increase in error rate over time on tasks requiring constant
vigilance.

Fatigue is a frequent experience in our society. Although it exists as a pathological feature of vari-
ous medical conditions, large numbers of otherwise healthy individuals also complain of fatigue.
Pathological fatigue can be distinguished from its nonpathological counterpart by its greater intensity,
longer duration, and more disabling effects on functional activities. Fatigue in healthy persons gener-
ally follows a period of exertion or sleep deprivation, and can be reduced if not eliminated by rest or
sleep. In contrast, pathological fatigue can remain after rest as a severe chronic condition that disrupts
an individual’s ability to carry out important daily social and occupational activities and obligations.

Self-report measures of fatigue can help the clinician to quantify the severity of fatigue, charac-
terize its specific features (e.g., mental vs physical fatigue), and judge its impact on the life of the
patient. Many scales were designed for use in particular medical conditions, but items are often gen-
eral and applicable to a wider range of disorders. A variety of self-report measures are available, rang-
ing from single item scales to longer multidimensional assessments (see Table 1). Multidimensional
scales allow for the assessment of the complex pattern of fatigue experienced by the individual patient.
However, it might also be argued that pure measures of fatigue should be more homogeneous, per-
haps including only the core feelings of fatigue, and excluding the measure of other aspects such as
affective feelings, which might best be assessed by separate instruments (depression scales). Common
fatigue measures include the Fatigue Severity Scale for an overall level of severity, and the Multi-
dimensional Fatigue Inventory for the specification of fatigue subscales.
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Aside from self-report scales, the other general approach to measuring fatigue involves the direct
measurement of performance decrement. The degree to which a person’s performance declines over
time is posited to result from fatigue. Almost any behavioral or cognitive performance can conceiv-
ably be assessed (e.g., muscular contractions, eye blinking, overall motoric activity, and various cogni-
tive tasks). Although performance-based measures are useful research tools, their clinical applicability
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Table 1
Fatigue Scales

Name of scale Initial population Specified fatigue subscales

Piper Fatigue Scale (1) Cancer Behavioral/severity, Affective
meaning, Sensory,
Cognitive/mood

Fatigue Severity Scale (2) MS, lupus, healthy Global measure
Single Item Visual Analogue Scale MS, lupus, healthy Single item

of Fatigue (2)
Fatigue Assessment Instrument (3) Lyme, CFS, lupus, MS, dysthymia, Fatigue severity, Situation-

healthy specificity, Consequences
of fatigue, Responds to
rest/sleep

Fatigue Scale (4) Primary care patients Physical, mental
Checklist Individual Strength (5) CFS Subjective experience of

fatigue, Concentration,
Motivation, Physical
activity

Modified Fatigue Impact Scale (6) MS Physical, cognitive,
psychosocial

Myasthenia Gravis Fatigue Scale (7) Myasthenia gravis Perception of fatigue, task
avoidance, observable
motor signs or symptoms

Multidimensional Assessment Rheumatoid arthritis Degree, Severity, Distress,
of Fatigue (8) Impact on activities of

daily living
Mulitidimensional Fatigue Students, physicians, cancer, General fatigue, physical

Inventory (9) CFS, soldiers fatigue, mental fatigue,
reduced motivation,
reduced activity

Multidimensional Fatigue Symptom Cancer Global, somatic, affective,
Inventory (10) behavioral, cognitive

symptoms of fatigue
Fatigue Descriptive Scale (11) MS Spontaneous mention of

fatigue, antecedent
conditions, frequency,
impact on life

Fatigue Symptom Inventory (12) Cancer Intensity, duration, impact on
quality of life

IOWA Fatigue Scale (13) Primary care patients Cognitive, fatigue, energy,
productivity

Child Fatigue Scale (14) Children with cancer (also versions Lack of energy, not able to
for parents and staff) function, altered mood

MS, multiple sclerosis; CFS, chronic fatigue syndrome. (Adapted from ref. 15.)
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is fairly limited, as they tend to be more specialized, less widely available, and can require expen-
sive equipment and extensive training to administer.

PATHOPHYSIOLOGY

The pathophysiology of fatigue is multifactorial and complex. Fatigue can result from dysregula-
tion of the immune system, from changes in the nervous system related to the disease process, and
from neuroendocrine and neurotransmitter changes. Other illness co-factors can also influence fatigue,
including pain and deconditioning. It is hoped that further delineation of the pathophysiological
mechanisms and co-factors leading to fatigue will lead to improved treatments.

Central Nervous System Mechanisms

Specific central nervous system (CNS) regions have been implicated in the pathophysiology of
fatigue, including the premotor cortex, the limbic system, the basal ganglia, and the brainstem.
Dysfunction here may be the result of neuronal injury secondary to immune changes, and axonal
destruction. Hypofunction in these areas may lead to fatigue.

Functional neuroimaging has been applied to the study of fatigue. Although this line of research
is in the preliminary stages, the results are promising. For example, one investigation in patients with
multiple sclerosis (MS) fatigue utilizing functional magnetic resonance imaging linked fatigue to lower
levels of activation in the thalamus, possibly relevant in its role as a relay station between the motor
cortex and prefrontal regions to the basal ganglia. MS fatigue has also been studied with positron emis-
sion tomography (PET) scanning that has shown reductions in glucose uptake in the frontal lobe. In
Parkinson’s disease (PD), fatigue has also been associated with reduced frontal lobe activity, charac-
terized by deficits in perfusion and glucose uptake.

Neurotransmitter Disruption

Dopaminergic, histaminergic, and serotonergic pathways may partially mediate fatigue. It has
been suggested that disruption of serotonergic pathways can adversely affect attention and secondar-
ily produce cognitive fatigue. Furthermore, the hypothalamus may contribute to fatigue through its
related pathways affecting decreased arousal. Modafinil, a medication used to treat sleep disorders,
may act through mechanisms mediated by the hypothalamus.

Neuromuscular Mechansims

Neuromuscular fatigue refers to fatigue produced by changes in peripheral motor conduction,
muscle changes, or a combination of both. Fatigue of this type is usually defined as any reduction of
maximal muscle force or motor output. Neuromuscular fatigue has been associated with disorders of
motor control including impaired muscular excitation, contraction, and metabolism. For example, in
post-polio syndrome fatigue, it is assumed that premature exhaustion of anterior horn cells contribute
to a peripheral muscle fatigue. However, motor fatigability does not appear to correlate to perceived
or subjective fatigue. For example, the muscle fatigue experienced by individuals with amyotrophic
lateral sclerosis is not associated with self-reported fatigue. Likewise, measures of intracellular
metabolism and muscle neurophysiology during maximum voluntary contraction of the tibialis ante-
rior muscle are also not significantly different in patients with severe fatigue and unfatigued healthy
controls. At present, it is unclear how abnormalities in motor pathways contribute to subjective or per-
ceived fatigue.

Immunological Dysregulation

There are several lines of evidence that suggest that immune system dysregulation plays a role in
fatigue. First, medications that are products of the immune system, such as cytokines, clearly pro-
duce fatigue as a side effect when given to patients with various disorders. For example, high-dose
interleukin-2 administration causes fatigue, fever, and myalgia. In addition, both interferon (IFN)-α



and IFN-β can induce fatigue as well as other neuropsychiatric complications. The fatigue effects of
IFNs may be mediated via interactions with the endocrine system and in particular thyroid function.

Second, fatigue is a prominent symptom in disorders of autoimmune etiology such as systemic lupus
erythematosus (SLE) and MS. In both disorders, patients may experience episodes of severe fatigue
as part of a disease exacerbation or relapse, and fatigue can develop prior to signs of organ damage.

Finally, a range of different perturbations in the immune response have been identified in individ-
uals with persistent and severe fatigue. For example, in fatigued patients with chronic fatigue syn-
drome (CFS), several changes consistent with a decreased cellular immunity and alterations in cytokine
levels have been identified. Some reported changes in cytokines such as interleukin 1 and tumor necro-
sis factor-α, which have effects on sleep regulation, may produce fatigue through disorders such as
sleep apnea and idiopathic hypersomnia. Evidence also suggests that these cytokines accumulate during
periods of wakefulness, and promote fatigue.

An association between perceived fatigue and circulating markers of immune activation has also
been observed in some but not all studies of MS patients. Despite the possible contribution of activa-
tion of the immune system and fatigue, immune changes are not specific enough for diagnostic pur-
poses and are not correlated with end-organ damage in chronically fatigued individuals.

Fatigue Co-Factors
There are numerous factors that can secondarily influence fatigue in medical, psychiatric, and

neurological conditions. Such co-factors are especially relevant to individuals with chronic illness.
They include deconditioning, sleep problems, pain, and depression.

Physical Deconditioning

Deconditioning results from the failure to get adequate exercise. Illness often leads to weakness
and decreased mobility. For many patients, this results in a decline in aerobic capacity. Unfortunately,
lack of exercise tends to further exacerbate fatigue. Furthermore, in severely disabled patients who
have difficulty with mobility, respiratory muscles often become weakened. This causes an increase in
the amount of energy required to breathe.

Sleep Disorders

Daytime fatigue is often a co-existent feature of sleep disorders that accompany a variety of med-
ical problems. For example, as many as two-thirds of SLE patients report poor sleep quality, and sleep
problems correlate with fatigue in these patients. Excessive daytime sleepiness is also common in
patients with movement disorders. In both PD and post-polio syndrome, abnormal movements such
as restless leg syndrome and periodic limb movements can disrupt sleep at night and lead to daytime
fatigue. Disrupted sleep patterns (e.g., difficulty falling asleep, early morning awakening) also com-
monly accompany depression and depressive states.

Pain

Pain and fatigue have a high degree of overlap, and it is often difficult for patients to determine
which of these two symptoms has the greatest effect on their functioning. There are a number of ways
in which pain can contribute to fatigue. Physically, pain can cause deconditioning by limiting activ-
ity. The presence of nighttime pain can also disrupt normal sleep patterns causing excessive daytime
sleepiness and fatigue. Pain also has a high degree of association with psychological factors. It can
contribute to depression and other affective disorders, and these can, in turn, can increase feelings of
fatigue. Finally, it is likely that the experience of moving and functioning in pain is energy consum-
ing and leads to a depletion of reserves.

Depression and Affective Disorders

Affective disorders such as depression are very common among fatigued patients. Fatigue is a typ-
ical symptom of depression, and is often reported as a lack of motivation or energy. Depression can
be brought on by fatigue, and it can in turn engender additional fatigue.

298 Christodoulou et al.



An association between fatigue and depressive states has been reported in many medical disorders,
including CFS, SLE, MS, PD, postoperative states, and epilepsy. Fatigue is a major component of a
number of affective disorders, including major depression, seasonal affective disorder, and dysthymia.
The role of depression in fatigue is complex and may differ between disorders. For example, a recent
study found that successful treatment of depression in MS patients also reduced their fatigue, although
a similar study in oncology patients did not find any improvement in fatigue.

There are a number of theories as to why depression is common in persons with fatigue. In disor-
ders such as MS and PD, where there is a clear insult to the neurological system, depression and fatigue
may stem from damage to the same neurological pathways. Depression in CFS has been linked to
changes in neurohormonal or immunological function. Depression can also be the result of the stresses
associated with chronic illness, as has been reported in SLE. These stresses can increase depression,
to the point that depression can replace the underlying disease as the patient’s primary concern.

Psychosocial Factors
Psychosocial factors can also contribute to fatigue severity. For example, in persons with post-polio

syndrome, fatigue has been associated with low levels of social support. For example, in patients with
SLE, fatigue has been associated with higher levels of perceived “helplessness,” as well as the lack
of health insurance. Similarly in MS, feelings of control lessen fatigue, whereas focusing on bodily
sensations can exacerbate fatigue. Individuals who feel they can create environments appropriate to
their psychological and physical needs experience less fatigue and fatigue-related stress.

Diagnostic Workup
A workup for fatigue is essential to diagnosing and determining the most effective course of treat-

ment. Essential elements in the workup are a detailed medical health history, including family history
and psychosocial history, thorough examination, and selected laboratory tests.

The medical history is a key element in the fatigue evaluation. Fatigue is often associated with other
symptoms and in order to fully assess fatigue it is important to understand the patient as fully as pos-
sible, both physically and psychologically. Specific questions about onset, severity, and presence of
any triggering factors are helpful. The interview should be designed to inquire about medical and psy-
chiatric disorders that may contribute to fatigue. Table 2 provides a list of medical conditions in which
fatigue is common.

It is also important to inquire about the patient’s professional activities including level of stress at
work, as well as any changes in family status, alcohol use, or close relationships. During the inter-
view, the clinician should observe the patient carefully for signs of negative affect, mood disturbance,
or anxiety that may be indicative of psychiatric disorders.

As part of the evaluation there should be an assessment of what other medications the patient may
be taking, with an emphasis on any recent changes. As shown in Table 3, many medications used to
treat other symptoms in chronic illness, may actually contribute to fatigue. For example, several pain
medications (such as opioids) have fatigue as a major side effect. Antispasticity agents, such as
baclofen and tizanidine, can also produce fatigue, as do sedatives, anticonvulsants, and antihistamines.
Reduction or discontinuation of agents known to produce fatigue as a side effect may help to reduce
fatigue in some individuals.

A number of routine laboratory tests may be useful in the evaluation of the fatigued individual (see
Table 4). Laboratory tests can also be used to exclude causes of fatigue such as anemia, hypothyroidism,
infection, and metabolic disease. Of note, immune assays, such as viral titres to Epstein-Barr virus,
are not recommended in the workup of the fatigued patient.

It is important to be aware of the presence of possible sleep disorders, in which case the patient
may be referred to a sleep clinic to rule out idiopathic sleep disorders, obstructive sleep apnea (OSA),
or movement disorders that interfere with the sleep cycle. Specialized breathing tests include spirom-
etry to rule out chronic obstructive pulmonary disorder (COPD). In cases of suspected peripheral mus-
cular fatigue, neurological referral and neuromuscular testing can be performed.
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As with any workup, the clinician should use his or her best judgment in the workup for fatigue,
ordering appropriate laboratory tests and specialized testing when indicated.

THERAPY FOR FATIGUE
A management algorithm for fatigue is shown in Fig. 1. The clinician should first seek to elimi-

nate or reduce factors that may contribute to fatigue, including mood disturbance, sleep disruption,
and medications that may produce fatigue as a side effect. If fatigue persists, more specific interven-
tions must be considered. These may include nonpharmacological and pharmacological interventions,
or a combination of both.

Nonpharmacological Approaches to the Treatment of Fatigue
Nonpharmacological interventions to improve fatigue in MS include education and reassurance,

exercise programs, nutritional improvements, and energy-conservation strategies. Each has at least
some empirical support, but all share common sense features that make them palatable to patients who
might be reluctant to add another medication to their regimen.

Education

Fatigue in chronic illness differs from the fatigue that healthy individuals experience on occasion.
The fatigue experienced by persons with post-polio syndrome, PD, or MS differs from that of friends
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Table 2
Medical Conditions Commonly Associated
With Fatigue

Anemia
Anxiety disorder
B12 deficiency
Cancer
Cerebrovascular disease
Chemotherapy
Chronic fatigue syndrome
Chronic obstructive pulmonary disease
Cushings syndrome
Deconditioning
Diabetes
Dysthymia
Fibromyalgia
HIV infection
Hypothyroidism
Lyme disease
Major depression
Mixed connective tissue disease
Multiple sclerosis
Myasthenis gravis
Obstructive sleep apnea and other sleep disorders
Parkinson’s disease
Postoperative states
Post-polio syndrome
Pregnancy
Rheumatoid arthritis
Somatization disorder
Systematic lupus erythematosus
Viral illness
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Table 3
Medications That Can Produce Fatigue as an Adverse Event

Drug Used for Examples

Analgesics Pain control Butalbital, hydrocodone (Vicodin®), oxycodone
(Oxycontin®)

Interferon therapies Reducing MS exacerbations IFN β-1a (Avonex®, Rebif®); IFN β-1b (Betaseron®)
Muscle relaxants Spasticity, muscle strain, Tizanidine (Zanaflex®), baclofen (oral or through

anxiety disorders an intrathecal pump); carisoprodal (Soma®)
Sedatives/antihypnotics Sleep aids, anxiety, muscle Alprazolam (Xanax®),

relaxation clonazepam (Klonopin®); diazepam (Valium®);
zolpidem (Ambien®)

Anticonvulsants Seizure control; pain Carbamazepine (Tegretol®); divalproex (Depakote®);
control; depression or gabapentin (Neurontin®)
anxiety

Antidepressants Depression and anxiety Clomipramine (Anafranil®); nefazodone (Serzone®);
disorders sertraline (Zoloft®)

Antihistamines Allergies, hay fever Diphenhydramine (Benadryl® or other over-the-
counter allergy medicines); cetirizine (Zyrtec®)

Antipsychotics Schizophrenia, psychoses Clozapine (Clozaril®); risperidone (Risperdal®)
Hormone therapies Hormone replacement, Medroxyprogesterone (Depo-Provera®)

contraception

MS, multiple sclerosis; IFN, interferon. (Adapted from ref. 6.)

Table 4
Laboratory Tests That Are Useful in the Fatigue Workup

Laboratory test Assesses for

Serial temperatures Infection, malignancy
Complete blood count with differential Infection, malignancy
Erythrocyte sedimentation rate Abscesses, osteomyelitis, endocarditis, cancer, tuberculosis,

mycosis, collagen-vascular disease
Electrolytes Adrenal insufficiency, tuberculosis
Glucose Diabetes mellitus
Blood urea nitrogen/ Creatinine Renal failure
Calcium Hyperparathroidism, cancer, sarcoidosis
Total bilirubin Hepatitis, hemolysis
Serum glutamic oxalocetic transaminase Hepatocellular disease
Serum glutamic pyruvic transaminase Hepatocellular disease
Alkaline phosphatase Obstructive liver disease
Creatine phosphokinase Muscle disease
Urinalysis Renal disease, proteinuria
Posteroanterior lateral chest radiograph Cardiopulmonary disease
Antinuclear antibodies Systemic lupus erythematosus, other collagen-vascular disease
Thyroid stimulating hormone Hypothyroidism
HIV antibody test HIV/AIDS
Purified protein derivative Tuberculosis
Hepatitis screen Hepatitis
Lyme serologies Lyme disease/post-Lyme syndrome
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Fig. 1. An approach to fatigue management that incorporates both nonpharmacological and medication strate-
gies for fatigue. Addressing other disease symptoms and remaining vigilant to the possibility of depression of
co-existent depression or psychological distress are all features critical for successful management.



of families. Fatigue is sometimes wrongly attributed to a lack of effort or laziness. Both patient and
family need to be educated that the fatigue is an intrinsic part of the disease process.

Exercise Programs

An exercise regimen developed in accordance with a patient’s level of physical ability can be of
clear benefit in terms of overall effects on aerobic functioning and strength. An exercise plan can be
incorporated into an overall wellness plan for the majority of neurological , medical, and psychiatric
disorders associated with fatigue. Even individuals with advanced illness, such as cancer patients under
hospice care, can benefit from exercise programs.

Exercise can help reduce fatigue, as well as increase quality of life, endurance, and aerobic capac-
ity in a variety of disorders, including MS, cancer, and COPD. Exercise may also help upregulate cor-
tisol levels, which are implicated in fatigue pathophysiology, and may be chronically low in states of
deconditioning.

Psychological Interventions

Several randomized, controlled trials have evaluated cognitive-behavioral therapy (CBT) in CFS
populations, showing various degrees of long-term benefit. For example, CBT was more likely than
relaxation therapy improve fatigue in individuals with CFS following participating in a clinical trial.
Both “behavioral therapies,” and graded exercise therapy, are the main therapies to benefit individu-
als with CFS.

Diet

There is no specific diet that will combat fatigue, however, developing a healthy nutrition program
can be of some benefit for patients with significant fatigue. For example, it has been recommended
that such patients should avoid foods that contain refined sugars, as erratic blood glucose levels can
contribute to fatigue. Adequate hydration is also essential, and patients should avoid caffeine and alco-
hol. Eating smaller meals throughout the day, rather than three large meals can also be helpful. The
meals should be balanced, being high in vitamins, minerals, protein, and complex carbohydrates

Energy Conservation

A few studies to date have shown empirical support for the use of energy-conservation techniques
to reduce fatigue in patients with MS. One study, for example, assessed the effectiveness of a 2-hour
per week energy course, led by occupational therapists. This intervention resulted in reductions in
fatigue, as well as improvements in quality of life and perceived self-efficacy. Smaller investigations
have found similar results. Although these results are preliminary at this point and require replication,
they do suggest that referrals to an occupational therapist with expertise in this area may be helpful.

Medications
There are a several potential pharmacological approaches to the problem of fatigue in various dis-

eases. Some treatments are quite specific. For fatigue caused by anemia, iron supplementation and
exogenous erythropoietin have been found to be effective in both improving hemoglobin levels and
lessening fatigue.

Other pharmacological agents are used in a more general fashion to reduce fatigue, including
dopaminergic medications, psychostimulants, wake-promoting agents, and antidepressants and
antianxiety agents. Much of the work with pharmacological therapy has been performed in the field
of MS. However, positive results in treating fatigue and/or hypersomnolence with pharmacological
therapies have also been demonstrated in other disorders, such as post-polio syndrome (bromocrip-
tine and amantadine), sleep disorders (modafinil), cancer (methylphenidate), and HIV disease (testos-
terone replacement, methylphenidate, and pemoline).

Table 5 lists the pharmacological agents most often used for fatigue. One potentially effective agent
is amantadine, an antiviral agent and medication used in PD that is believed to act along dopaminergic
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pathways. It has shown benefits in fatigue therapy for about one-third of patients with MS. Given its
favorable safety profile and the fact that it is inexpensive, it is a worthwhile medication to try in the
individual with fatigue. In the case of MS, some but not all experts have suggested that amantadine be
considered as first-line therapy for mild fatigue, whereas other agents are used for severe fatigue.

Another potentially effective medication to treat fatigue is modafil, which has a favorable side-effect
profile. It has been approved for the treatment of excessive daytime sleepiness associated with nar-
colepsy. Modafinil is not a stimulant. It is believed to be a unique “wake-promoting” medication that
exerts effects through pathways of “normal wakefulness.” It has been shown to reduce fatigue scores
on several different fatigue scales in a range of neurological disorders including MS, and hypersom-
nolence states in PD, depression, and OSA.

There are a number of CNS stimulants, including pemoline and methylphenidate, that are gener-
ally approved for use in the treatment of attention deficit hyperactivity disorder. These medications
act to produce wakefulness along the mesocorticolimbic pathways (the pathways involved in the vigi-
lance, or “fight or flight” response). Pemoline has been best studied with regard to fatigue treatment,
and has been assessed in several trials of MS patients. Results of these trials have been mixed, with
higher doses (>75.5 mg per day) tending to show a limited degree of benefit. However, adverse events
such as irritability may limit use.

Given the documented association between fatigue, depression, and anxiety, use of antidepres-
sant and and/or antianxiety agents may be advantageous in the treatment of fatigue. Antidepressants
may also help stimulate the appetite in persons who are not meeting their nutritional needs.
Antianxiety agents may help conserve energy otherwise being dissipated by maladaptive energy-
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Table 5
Medications Used to Treat Fatigue (Adult Doses)

Usual Usual
maintentance maintenance

Drug Starting dose dose dose Side effects

Amantadine 100 mg per day 100 mg twice 300 mg per day Insomnia, vivid
(Symmetrel®) in the morning per day dreams, livedo

reticularis
Modafinil 100 mg per day 200 mg per day 200 mg per day Headache, insomnia

(Provigil®) in the morning in the morning, or (some people
100 mg in the might respond
morning and 100 mg to higher doses)
at lunchtime

Pemoline (Cylert®) 18.75 mg per day 18.75–56.25 mg 93.75 mg per day Irritability,
in the morning per day restlessness,

insomnia,
potential liver
problems

Bupropion, 150 mg per day 150 mg twice 200 mg twice Agitation, anxiety
sustained release in the morning per day per day insomnia, seizures
(Wellbutrin SR®)

Fluoxetine 20 mg per day 20–80 mg per day 80 mg per day Weakness, nausea
(Prozac®) in the morning insomnia

Venlafaxine 75 mg per day 140–180 mg 225 mg per day Weakness, nausea,
(Effexor-XR®) in the morning per day dizziness

Adapted from ref. 16.



consuming affective states. However, some antianxiety agents may be sedating and therefore must
be used cautiously.

SUMMARY

Fatigue is a significant factor in the lives of many patients. In many disease states it is among the
most commonly reported symptoms. Fatigue is an important symptom to consider as it can disrupt
patient’s social lives, occupations, and activities of daily living. Efforts to predict fatigue have been
mixed, but it is often related to overall quality of life and mood. From a pathophysiological per-
spective, fatigue is multifactorial and complex, involving, changes in the nervous system related to
the disease process, neuroendocrine and neurotransmitter changes, dysregulation of the immune
system as well as other factors, such as physical deconditioning, sleep disturbance, pain, and medi-
cation side effects. Various attempts to assess fatigue have been made, and now many measures are
available for use in clinical practice and research. In clinical practice, measures will help guide treat-
ment considerations.

Recent research has provided valuable strategies to ameliorate fatigue and, many patients receive
substantial relief. Nonpharmacological approaches are considered the first step in treatment. These
include education and reassurance, exercise programs, dietary considerations, and energy-conservation
strategies. For patients who continue to experience significant fatigue, several medications, although
not specifically approved for use in the reduction of fatigue, appear to be efficacious. First-line agents
include amantadine and modafinil. Second-line agents include pemoline and antidepressant medica-
tions. Other pharmacological agents have also shown some promise.
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Delirium

John C. M. Brust

DEFINITIONS

Consciousness requires both arousal and attentiveness; one is conscious of something. Arousal is
mediated by the reticular activating system of the brainstem and diencephalon. Attentiveness depends
on the cerebral cortex, especially polymodal association areas.

Different states of arousal—lethargy, obtundation, stupor, coma—are defined clinically in terms
of response to stimuli. Coma is lack of response to any stimulus, including pain. (An exception to this
definition would be someone alert but receiving total neuromuscular blockade.) The cardinal feature
of delirium, on the other hand, is impaired attentiveness.

Delirium is a syndrome, less easily defined than stupor or coma. A number of terms have been used
to describe the symptoms and signs of delirium, including clouding of consciousness, acute brain syn-
drome, acute confusional state, acute encephalopathy, metabolic encephalopathy, and toxic psychosis.
The essential features of delirium are listed in the American Psychiatric Association’s Diagnostic and
Statistical Manual (DSM) of Mental Disorders (Table 1).

SYMPTOMS AND SIGNS

Delirium evolves rapidly, over hours or days, rarely longer, and it fluctuates in severity from minute
to minute or hour to hour. There may be brief periods of lucidity. Either over- or under-stimulation
can exacerbate symptoms, which tend to worsen at night. Mild inattentiveness may consist of dis-
tractibility and difficulty focusing, maintaining, or shifting attention. Severe inattentiveness may pre-
clude any meaningful interaction with the environment, including verbal and nonverbal exchange with
the examiner. The term confusion (which carries a number of different clinical connotations) in the
context of delirium refers to disorganized thinking; intruding thoughts seem to compete with one
another, and an inability to express thoughts in a directed, coherent fashion. Speech is tangential, ram-
bling, and punctuated by stops, starts, and perseverations.

Alterations in arousal usually accompany delirium. The stereotypic delirious patient has increased
psychomotor activity or agitation, yet lethargy and decreased arousal are actually more common. Many
patients fluctuate between hypo- and hyper-alertness. In either state they do not fully register the events
occurring around them, and they substitute perceptual misrepresentations of their own. Hyper-alert
patients are likelier to have illusions or hallucinations, usually visual and three-dimensionally formed
(e.g., animals or people). Such perceptual disturbances are usually unpleasant, but auditory halluci-
nations as encountered with psychosis (e.g., accusing voices) are unusual. Some patients, although
not frankly hallucinating, misperceive their surroundings, for example, declaring that they are at home
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despite obvious visual evidence to the contrary. The sleep–wake cycle is often disturbed, with lethargy
during the day and agitation at night (“sundowning”), and it is possible that some hallucinations repre-
sent dream-like phenomena intruding into wakefulness.

To the extent that they can be tested, delirious patients display an array of cognitive abnormalities,
including disorientation to time and place and abnormal ordering of events in time. Inability to regis-
ter information limits testing of recent memory by standard means (e.g., repeating three unrelated words
and then recalling or recognizing them after a few minutes). The same limitations apply to language
and spatial testing, which are often abnormal. Delusions, paranoid or otherwise, tend to be fleeting,
not fixed as in psychosis, and they are often strikingly triggered by sensory input. Emotional swings
and depression are common.

PREVALENCE

Delirium is common, especially among patients on general medical/surgical services, in surgical
intensive care units, and in coronary care units. Up to one-fourth of hospitalized patients aged 65 or
older have delirium on admission, and one-third more develop delirium during hospitalization.

HISTORY AND EXAMINATION

History-taking often depends on the observations of others. Pre-existing dementia is present in nearly
half of all patients hospitalized with delirium, and pre-existing milder cognitive disturbance is present
in many more. Delirium and dementia have different time courses, but in already demented patients it
may be difficult for family members to pinpoint the earliest symptoms of delirium. Cognitive or behav-
ioral performance in dementia can vary from day to day, and greater-than-usual difficulty in perfor-
mance might be interpreted as progression of the dementing process. Other early easy-to-misinterpret
symptoms include insomnia and frightening dreams. In addition to pre-existing cognitive disturbance,
risk factors for delirium include advanced age, systemic illness (especially metabolic, multiple, or
severe), infection, malnutrition, medication (especially sedative, analgesic, or anticholinergic), ethanol
or drug abuse, sensory impairment (especially visual), sensory overstimulation (e.g., “ICU psychosis”),
fever, hypothermia, dehydration, and depression (which can itself produce symptoms that overlap with
those of “quiet delirium”). Patients undergoing surgery, especially cardiac, orthopedic, ophthalmo-
logical, and urological, are also at risk for delirium.

A DSM criterion for delirium is that the condition is caused by “a general medical condition.” That
term would include primary disorders of the central nervous system (CNS), and physical/neurological
examination must be comprehensively directed at identifying such a condition. Funduscopy might
suggest increased intracranial pressure (ICP) or hypertensive encephalopathy. Meningismus might sug-
gest CNS or subarachnoid hemorrhage. Focal neurological signs might suggest structural lesions such
as stroke, neoplasm, or abscess. Asterixis plus myoclonus is seen with uremia; asterixis without

308 Brust

Table 1
Criteria for Delirium in Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition

1. Disturbance of consciousness (i.e., reduced clarity of awareness of the environment with reduced ability
to focus, sustain, or shift attention).

2. A change in cognition (such as memory deficit, disorientation, language disturbance) or the development 
of a perceptual disturbance that is not better accounted for by pre-existing, established, or evolving
dementia.

3. The disturbance develops over a short period (usually hours to days) and tends to fluctuate during the
course of the day.

4. There is evidence from the history, physical examination, or laboratory findings that the disturbance is
caused by the direct physiological consequences of a general medical condition.



Delirium 309

myoclonus is seen with hepatic encephalopathy. Intermittent focal twitching (e.g., of the fingers or
the corner of the mouth) might reflect nonconvulsive seizures. Tetany suggests hypocalcemia or hypo-
magnesemia. Limitation of eye movement might signify thiamine deficiency and Wernicke encepha-
lopathy. Extreme hyperthermia might reflect heat stroke, neuroleptic malignant syndrome, thyrotoxic
crisis, or cocaine intoxication. Hypothermia suggests exposure, sepsis, hypotension, myxedema,
ethanol or other intoxication, or hypoglycemia. Fever, dry skin, and dilated unreactive pupils suggest
anticholinergic poisoning (including tricyclic antidepressants). Tremor is a feature of a number of drug
intoxications (including lithium, psychostimulants, and valproate) as well as drug withdrawal syn-
dromes (including ethanol and sedatives). Intermittent “burst” nystagmus is seen with phencyclidine
(“angel dust”) poisoning. Cerebellar ataxia is a feature of ethanol or sedative intoxication. Asymmetric
cranial neuropathy and radiculopathy might reflect meningeal carcinomatosis.

In patients capable of cooperating, specific tests for attentiveness include digit-span recitation
(normal five to seven), reverse recitation of serial digits (normal four to five), counting backward from
20, reciting the months backward, or spelling backward a word such as world. The ability to follow
sequential tasks might include the “palm-side-fist” maneuver or folding a piece of paper in a partic-
ular way and then putting in a particular place. Abnormalities on these tasks might reflect impairment
of working memory rather than attentiveness per se. Inattentiveness is usually identified during the
course of history-taking and general examination; its presence may be especially evident during visual
field or proprioceptive testing.

LABORATORY STUDIES

Laboratory evaluation is individualized. Medications and their side effects are identified; blood or
urine toxicological studies (including the identification of illicit drugs) are based on index of suspi-
cion. Psychoactive medications are discontinued. A search for infection includes chest radiograph,
urinalysis, and appropriate cultures. Complete blood count, serum electrolytes, blood urea nitrogen,
creatine, glucose, calcium, phosphate, liver enzymes, arterial blood gases, and electrocardiography
are indicated in most patients. If a cause is not readily identified, a spinal tap (preferably preceded by
brain imaging) is necessary to exclude meningitis/encephalitis. Brain computed tomography or mag-
netic resonance imaging is performed in patients with neurological focal signs, history or evidence of
trauma, or signs of increased ICP. Although pharmacotherapy is best avoided in delirium, it may be
necessary when brain imaging is performed. Additional laboratory tests include serum levels of cobal-
amin, ammonia, and magnesium, and thyroid function tests.

The electroencephalogram (EEG) in delirium demonstrates slowing and disorganization (reflect-
ing the pathophysiological kinship of delirium to stupor and coma). Its principal usefulness is in diag-
nosing occult seizures and in identifying nondelirious psychiatric disorders (normal EEG).

Many delirious patients, especially the elderly, have more than one causal disorder. Among the
elderly the commonest causes of delirium are metabolic disease, infection, stroke, and drugs, espe-
cially sedative, analgesic, and anticholinergic medications. Among younger patients the commonest
causes are drug intoxication and withdrawal.

DELIRIUM TREMENS

A special case is delirium tremens, most often identified with alcohol withdrawal but also sometimes
caused by withdrawal from other sedatives, especially barbiturates. Within the first 2 or 3 days, ethanol
withdrawal produces tremor, seizures, or hallucinations, but the sensorium is usually clear. By contrast,
delirium tremens usually emerges after several days of abstinence, and tremor and hallucinations are
accompanied by delirium (usually agitated) and autonomic instability (tachycardia, fever, blood pres-
sure swings, profuse sweating). Fluid loss can be marked, and mortality is as high as 15%. The treat-
ment of delirium tremens includes sedation with benzodiazepines (often in huge titrated doses), cardiac
and respiratory monitoring, and careful attention to fluid and electrolyte balance in an intensive care unit.



Delirium is not a feature of withdrawal from benzodiazepines, opioids, cocaine, other psychostimu-
lants, marijuana, hallucinogens, phencyclidine, or anticholinergic agents.

DELIRIUM IN SURGICAL PATIENTS

Another special situation is delirium in surgical patients. Postoperative delirium can be caused by
multiple factors, including residual drug and anesthetic effects, hypoxia, infection, electrolyte imbal-
ance, psychological stress, and disrupted sleep patterns. Delirium occurs in up to 40% of patients
receiving open heart or coronary bypass surgery, in some cases consequent to microemboli to the brain.
Orthopedic procedures also carry risk, especially femoral fractures and knee replacements, in some
cases related to fat emboli. Sensory deprivation probably contributes to delirium following cataract
surgery and hyponatremia to delirium following prostate surgery.

DELIRIUM AND STROKE

Agitated delirium can be a feature of stroke in a variety of locations, especially infarction involv-
ing the right parieto-temporal convexity. Similar symptoms are described with infarcts or hemorrhages
involving the inferior temporal lobe (left, right, or bilateral), the thalamus, the medial frontal lobe,
and the caudate nucleus.

DIFFERENTIAL DIAGNOSIS

Distinguishing delirium from dementia, aphasia, and psychiatric disorders can be difficult, and diag-
nosing one condition does not exclude the possible co-occurrence of another. Dementia is usually insid-
iously progressive over months or years, but it can make an abrupt appearance after a stroke. Day-to-day
fluctuations in behavior or performance are usually not striking in demented patients, but dementia
with cortical Lewy bodies can produce marked fluctuations in cognition and hallucinations. The great
majority of patients with Alzheimer-type dementia have early memory impairment, followed by lan-
guage and spatial difficulties; grossly abnormal behavior usually makes a late appearance. Floridly
abnormal behavior is often the initial feature of other dementing illnesses, however, including neuro-
syphilis, Huntington’s disease, and the frontotemporal dementias involving τ protein.

Aphasia most often follows stroke or head trauma and is thus usually of sudden onset. Paranoia
and agitation are not unusual in aphasic patients, especially when speech comprehension is disrupted.
Empty speech or prominent paraphasias and neologisms provide helpful clues, as do additional focal
signs on the neurological examination or appropriately located lesions on neuroimaging.

Schizophrenia is usually of insidious onset, but acute psychotic episodes with agitation and delu-
sions can be superimposed. Speech is disorganized, but often a bizarre on-going theme is identifiable.
Hallucinations are usually auditory with self-reference, including commands and accusations. Delu-
sions tend to be systematized and fixed, and inattentiveness is a component of more elaborate bizarre
behavior.

Depression is also usually gradual in onset, but patients with bipolar disorder can undergo rapid
shifts, and both depression and mania can produce agitation and paranoia. Depressed or manic patients
can have impaired attentiveness, delusions, hallucinations, and disturbed sleep patterns. On the other
hand, many hospitalized patients referred to psychiatrists for depression turn out to have delirium.
Broadly speaking, features that are encountered in both delirium and psychosis (whether a schizo-
phrenic or a mood disorder) include agitation, delusions, hallucinations, and language disturbance.
In delirium, however, in contrast to psychosis, symptoms fluctuate and are fragmented and unsys-
tematized. They occur in the setting of difficulty either maintaining or shifting attention. There is often
impaired memory. The EEG is usually abnormal. Finally, there is a plausibly causal underlying med-
ical disorder, medication use, or substance intoxication or withdrawal.

310 Brust



TREATMENT

Treatment of delirium is divided into nonpharmacological and pharmacological interventions.
Nonpharmacological management for any delirious patient includes avoidance of over- or under-
stimulation, encouraging family members to be present, using “sitters” to provide orientation, and plac-
ing patients in single rooms or near the nurses’ station. Frequent communication, including eye contact,
is important and can progress to reorientation and therapeutic activities programs. Sleep should be unin-
terrupted, and immobilization should be as brief as possible. Attempts should be made to compensate
for impaired vision or hearing. Underlying medical or neurological illnesses are addressed, and adequate
nutrition and hydration are provided.

Pharmacological interventions should be used only when absolutely necessary (i.e., the patient
cannot be safely managed otherwise). No drug is ideal, and reduction of agitation carries the cost of
masking the patient’s level of alertness. Barbiturates and benzodiazepines, moreover, can cause para-
doxical excitement. (Benzodiazepines remain the treatment of choice for ethanol and sedative with-
drawal, however.) If neuroleptic agents (e.g., haloperidol or risperidone) are used, they should be given
in the lowest effective dose. Agents with anticholinergic properties are avoided. Physical restraints
should also be considered a last resort. Whether they are more dangerous than pharmacological
restraints is controversial, and in most hospitals regulatory guidelines discourage the use of both.

COURSE AND PROGNOSIS

In those patients whose causative condition is rapidly corrected, the prognosis for delirium is usu-
ally good. In many cases, however, delirium is a protracted state, lasting 30 days or longer, and it is
estimated that at 6 months up to 80% of patients continue to have some symptoms. Especially in the
elderly, an acceleration in cognitive decline can follow delirium, interfering with activities of daily
living and hastening the need for nursing home placement. Depression is also a frequent aftermath.
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Psychopharmacology

A Pharmacodynamic Approach

Christian Dolder and Beatriz Luna

INTRODUCTION

The modern era of psychotropic medications has supplied providers and patients with substantial
ammunition in the treatment of psychiatric disorders. Despite the variety of psychotropic medications
available for the treatment of common psychiatric conditions, room for improvement exists.
Antipsychotics, antidepressants, and anxiolytics with enhanced efficacy, refined pharmacological
profiles, and reduced side effects would be welcomed. In addition to improvements in the pharmaco-
logical treatment of the most common psychiatric disorders, pharmacological treatment of other psy-
chiatric illnesses should be enhanced. Psychotropic medications are commonly used for many disorders
besides schizophrenia, depression, bipolar disorder, and anxiety disorder. The prescription of antipsy-
chotics for aggression associated with dementia and anxiolytics for sleep disturbances are examples.
Medications not classically considered to be psychotropics are also used for psychiatric conditions
(e.g., anticonvulsant medications for mood stabilization). This diverse use of medications with psycho-
tropic properties, both indicated and off-label, is accompanied by evidence that varies widely in terms
of its quality and quantity of support. All of these factors can create confusing therapeutic situations
for psychiatrists and nonpsychiatrists when prescribing psychotropic medications.

Knowledge of the pharmacokinetics and pharmacodynamics of psychotropic medications can aid
clinicians in the rational use of these medications. Pharmacokinetics, the study of drug movement
within biological systems (e.g., absorption, distribution, metabolism, and excretion), provides clin-
icians with an understanding of how the body acts on medication. A pharmacokinetic understanding
of psychotropic medications can assist with such therapeutic considerations as minimizing
drug–drug interactions, choosing appropriate dosage forms, and selecting patient-specific medica-
tion doses. Pharmacodynamics, the study of pharmacologically active molecules at their site of
action (i.e., how a drug acts on the body), provides clinicians with a plethora of useful information.
For example, understanding basic pharmacodynamic aspects of medications can assist prescribers
by applying the mechanisms of action of psychotropic medications to the indicated uses, off-label
uses, side effects, and selection of medication. Whereas pharmacokinetic considerations of psycho-
tropic medications are important, this chapter focuses on the pharmacodynamics of psychotropic
medications. The purpose of this chapter is to examine common psychotropic medications (i.e., anti-
convulsants [mood stabilizers], antidepressants, antipsychotics, and anxiolytics) from a pharma-
codynamic perspective. In illustrating the mechanism of action of these medications, psychotropic
utility and related side effects are illuminated. Special emphasis is placed on the neurological side
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effects of psychotropic medications. In addition, we review psychiatric side effects associated with
common somatic medications.

PSYCHOTROPICS: PHARMACODYNAMIC CONSIDERATIONS

Anticonvulsants
Anticonvulsants, especially the newer agents, are a heterogeneous group of compounds with a vari-

ety of mechanisms of action. This mechanistic variety has led to diverse psychotropic, anticonvulsant,
and adverse effect profiles. Mechanistic and clinical differences also create difficulty when trying to
predict, for example, psychotropic activity. Thus, despite the utility of many anticonvulsants for psy-
chiatric conditions (e.g., bipolar disorder, depression, and anxiety disorder), the level of evidence sup-
porting these assorted uses differ.

Some individuals (1), based on the general profiles of anticonvulsants, have categorized these agents
as “sedating” (benzodiazepines, carbamazepine, oxcarbazepine, gabapentin, valproate), “mixed” (topira-
mate, zonisamide), and “activating” (felbamate, lamotrigine). In addition to the antimanic and anxi-
olytic potential for many agents classified as sedating, these medications generally are limited by
sedative, cognitive, and weight gain-related side effects. Anticonvulsants with an activating profile
have potential to relieve fatigue, cause weight loss, and improve depression symptoms. Agents with
a mixed profile have a greater ability to cause sedation while potentially also possessing the ability
to produce weight loss and antidepressant effects.

The different efficacy and side-effect profiles of sedating, activating, and mixed anticonvulsants
can to some extent be explained by their effects on γ-aminobutyric acid (GABA), the main inhibitory
neurotransmitter in the human brain, as well as glutamate, the main excitatory neurotransmitter in the
human brain. In a simplistic sense, many anticonvulsants are thought to produce a reduction in seizures
via an increase in GABA and/or decrease in glutamate activity. GABA is also thought to be involved
with mood disorders. Enhancement of GABA neurotransmission, directly or indirectly, is thought to
produce anxiolysis. Several medications (valproate, gabapentin) have structural similarities to GABA
and GABAergic effects. Lithium, carbamazepine, and valproate have effects on GABA (i.e., GABA
receptors, GABA turnover). These agents’ relationship with GABA may explain their “sedating” pro-
file. The somewhat muted anxiolytic effects of these medications may be explained by their indirect
activity on GABA. Medications such as valproate and carbamazepine exert their therapeutic effects
primarily via sodium channel modulation. The inhibition of voltage-gated ion channels may indirectly
lead to increased synthesis and release of GABA. The anticonvulsant tiagabine, on the other hand, has
direct effects on GABA and may be a more robust anxiolytic. Tiagabine, in a manner similar to selec-
tive serotonin reuptake inhibitors (SSRIs), inhibits presynaptic GABA reuptake (1–3).

Glutamate has also been implicated in the pathophysiology of mood disorders, negative symptoms
of schizophrenia, and to some extent symptoms of depression. Several anticonvulsants classified as
“activating” (lamotrigine, felbamate) have antiglutamatergic effects. Medications with a “mixed”
profile (topiramate, zonisamide) have effects on both GABA and glutamate. Thus, when taking into
consideration the potential mechanism of action of the above listed medications, psychotropic and side-
effect potential is illuminated (1,2).

Although a number of anticonvulsants have psychotropic potential based on their mechanism of
action, only a handful of agents have clearly demonstrated efficacy. Focus is placed on these agents
(i.e., carbamazepine/oxcarbazepine, valproate, lamotrigine). Carbamazepine, valproate, and lamot-
rigine have demonstrated efficacy in bipolar disorder. Lamotrigine is considered to be first-line ther-
apy for bipolar depression. Carbamazepine is effective in bipolar mania and valproate has demonstrated
efficacy in bipolar depression and mania (4). These agents are limited by side effects. For example,
the rash potential of lamotrigine, including Stevens-Johnson syndrome, requires careful attention to
dose titration and drug interactions. The ability of carbamazepine to cause hematological irregulari-
ties and valproate to cause hepatotoxicity and pancreatitis requires the clinician to carefully monitor
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patients treated with these medications. A number of other agents, including felbamate, gabapentin,
and topiramate may have psychotropic utility but their use is currently limited by side effects or lack
of proven efficacy (5–7).

Antidepressants

The introduction of reserpine as an antihypertensive in the 1950s and the subsequent finding of its
ability to induce depression by inhibiting the storage of amine neurotransmitters in presynaptic nerve
endings led to the amine hypothesis of depression. This discovery led to the development of medica-
tions with activity on neurotransmitters at the synaptic cleft. Despite the large number of antidepres-
sants that have been introduced into the market since the 1950s, the vast majority of antidepressants
are classified as having their primary actions on the metabolism, reuptake, or selective receptor antag-
onism of serotonin, norepinephrine, or both. Whereas these agents’ immediate actions with one or more
monoamine neurotransmitter receptors or enzymes have led to the current classification of antide-
pressants, these simplistic classifications do not adequately explain the mechanism of action of anti-
depressants. In actuality, the long-term effects resulting from changes in neurotransmitter activity (e.g.,
post-synaptic receptor desensitization/downregulation, alteration in gene expression, and hormonal
alterations) may more completely depict antidepressant mechanisms of action and the ability of many
antidepressants to treat more than just depression (6,8).

All of the currently marketed antidepressants, regardless of class, have similar efficacy for most types
of depression. What differentiates these agents are their pharmacodynamic actions, which lead to effi-
cacy profiles that may extend beyond depression and to different side effect potentials. For example,
tricyclic antidepressants (TCAs) such as amitriptyline and imipramine are effective antidepressants
that are believed to act by blocking the reuptake transporters for both serotonin and norepinephrine
(and dopamine to a lesser degree). Unfortunately, all TCAs have at least three other actions: block-
ade of muscarinic cholinergic receptors, blockade of histamine type-1 (H1) receptors, and blockade
of α-1 adrenergic receptors. These “other” actions account for many of the bothersome side effects
associated with TCAs (e.g., sedation, blurred vision, urinary retention, and orthostasis). TCAs also
affect sodium channels in the heart and brain, which leads to the cardiac toxicity and seizure profile
of these medications. SSRIs such as fluoxetine, sertraline, and citalopram differ from TCAs in that
they produce selective and potent inhibition of serotonin reuptake, which is more powerful than their
actions on norepinephrine reuptake or on α-1, histaminic, or muscarinic cholinergic receptors. In addi-
tion, SSRIs have almost no ability to block sodium channels. The pharmacodynamic profile of SSRIs
explains the therapeutic benefits and drawbacks of these agents in ways other than merely comparing
SSRIs with TCAs. The potent and widespread effect of SSRIs on serotonin results in a number of side
effects specific to these agents and to an efficacy profile that extends beyond depression. Whereas sero-
tonergic projections to the frontal cortex are thought to play an important role in terms of antidepressant
efficacy, serotonergic projections to the limbic cortex are thought to be important in explaining SSRI
utility in a number of anxiety disorders (e.g., panic disorder, generalized anxiety disorder, social anxi-
ety disorder). Conversely, the stimulation of a variety of serotonin receptors (5HT) is thought to be
associated with numerous SSRI-related side effects. For instance, stimulation of 5HT2A receptors in
brainstem sleep centers may lead to nocturnal awakenings; stimulation of 5HT2A receptors in the spinal
cord may inhibit spinal reflexes involved with orgasm and ejaculation and cause sexual dysfunction;
stimulation of 5HT2A receptors in the basal ganglia may produce neurological side effects; and stim-
ulation of 5HT3 and 5HT4 receptors in the gastrointestinal tract may cause increased bowel motility,
cramps, and diarrhea commonly associated with SSRI treatment (6,8).

A number of other antidepressants have been developed with mechanisms of action that are dif-
ferent than SSRIs. Although the similarities between these newer agents and SSRIs (i.e., serotoner-
gic activity and lack of muscarinic cholinergic and histaminic effects) explain the antidepressant and
anxiolytic efficacy, mechanistic differences also explain some of the toxicity and potential efficacy
variations. For instance, bupropion is believed to produce some of its therapeutic effects via reuptake



inhibition of dopamine. This is thought to explain the generally activating profile of bupropion and
the lower reported prevalence of sexual side effects. Venlafaxine inhibits the reuptake of serotonin
and norepinephrine. Unlike the relatively flat dose–response curve of SSRIs, venlafaxine has primarily
serotonergic activity at low doses and both serotonergic and noradrenergic effects at higher doses. This
can result in a side-effect profile that varies by dose. Not all newer antidepressants are void of mus-
carinic cholinergic or histaminic effects. Mirtazapine, although possessing a unique mechanism of
action (i.e., presynaptic α-2 receptor antagonist), has substantial histaminic properties (6,8).

Antipsychotics

With the discovery of chlorpromazine’s neuroleptic effects in the 1950s, the modern era of antipsy-
chotics emerged. The ability of chlorpromazine and other conventional antipsychotics to block post-
synaptic dopamine type 2 (D2) receptors prompted the dopamine hypothesis of schizophrenia. Plainly
stated, the dopamine hypothesis postulates that an excess of dopamine in the mesolimbic pathway of
the brain is associated with positive symptoms of schizophrenia (i.e., delusions, hallucinations) and
a deficiency of dopamine in the mesocortical pathway of the brain is associated with negative symp-
toms of schizophrenia (i.e., anhedonia, avolition, alogia). Although simplistic, the dopamine hypo-
thesis has in part driven the development of antipsychotic medications. All currently approved
antipsychotics block D2 receptors. The potency and specificity of D2 blockade and effects at other
receptors differentiate antipsychotics. Conventional antipsychotics (e.g., haloperidol, fluphenazine,
chlorpromazine) block D2 receptors in a widespread manner but with varying levels of potency. Low-
potency conventional antipsychotics such as chlorpromazine also have significant effects on muscarinic
cholinergic, histaminic, and α-1 receptors. High-potency conventional antipsychotics such as haloperi-
dol produce more motor side effects as opposed to the muscarinic cholinergic, histaminic, and α-1
effects of low-potency conventional antipsychotics. D2 receptor antagonism is responsible for the
therapeutic effects of conventional antipsychotics but also a number of side effects. Conventional
antipsychotic’s blockade of postsynaptic receptors in the mesolimbic pathway is associated with
improvements in the positive symptoms of schizophrenia. In contrast, the ability of these older antipsy-
chotics to block postsynaptic dopamine receptors in the nigrostriatal pathway, mesocortical pathway,
and tuberoinfundibular pathway is associated with motor side effects, detrimental cognitive effects,
and negative effects related to hyperprolactinemia, respectively (6,8).

Atypical (or second-generation) antipsychotics were developed in response to the previously men-
tioned drawbacks of conventional antipsychotics. All atypical antipsychotics are thought to act via D2
receptor antagonism and 5HT2A receptor antagonism. This “dual” mechanism of action led to three
important features: reduced risk of causing extrapyramidal symptoms (EPS); reduced ability (as a
group) to raise prolactin levels; and improved negative symptoms when compared to conventional
antipsychotics. These mechanism-related benefits of atypical antipsychotics are related to the fact that
serotonin opposes the release of dopamine in the nigrostriatal and tuberoinfundibular pathways but
not mesolimbic pathway. Thus, the more specific modulation of dopamine has resulted in the previ-
ously mentioned benefits. In addition, the serotonergic activity is thought to have increased the range
of psychotropic efficacy of atypical antipsychotics. For example, the atypical antipsychotics risperi-
done, olanzapine, enetiapine, and aripiprazole are indicated for the treatment of acute mania. The lower
dopaminergic binding affinity of many atypical antipsychotics compared to their conventional antipsy-
chotic counterparts has also been hypothesized to have an important mechanistic role. Despite the ther-
apeutic benefits of atypical antipsychotics, the mechanism of action of these medications is also
thought to be responsible for a number of side effects that are discussed later (6,8,9).

The only atypical antipsychotic that does not fit the usual D2 and 5HT2A receptor antagonist mold
is aripiprazole. Whereas aripiprazole is an antagonist at 5HT2A receptors, it is a D2 partial agonist
with low-intrinsic activity. Aripiprazole acts as an agonist in situations of low dopamine-receptor stim-
ulation, whereas it acts primarily as an antagonist in situations of high dopamine stimulation. Thus,
aripiprazole is thought to produce its antipsychotic actions by being functionally selective (10).
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Anxiolytics

Anxiolytics are another frequently prescribed class of medications used in a broad spectrum of
patients. The evolution of anxiolytics has seen a progression to agents with more specific pharmaco-
dynamic actions in an attempt to produce a more targeted effect with a narrower side-effect profile. The
classic definition of a sedative agent involves a substance that can reduce anxiety and produce a calm-
ing effect with hopefully little effect on motor skills or mental function. This blending of efficacy and
toxicity in the previous definition resulted from the activity of classic anxiolytics (i.e., barbiturates and
to a lesser extent benzodiazepines). Benzodiazepines produce their effects by acting as a positive
allosteric modulator of the GABA type A receptor. By enhancing GABAs actions, the associated chlo-
ride ion channel is modulated to produce neuronal hyperpolarization. This leads to the therapeutic effects
seen with benzodiazepines. Unfortunately, there are also a number of pharmacodynamically related side
effects. As the dose of benzodiazepines increases, a range of potential therapeutic uses (i.e., sedative,
anxiolytic, hypnotic, anticonvulsant, and muscle relaxant) are possible; however, a variety of potential
side effects (e.g., drowsiness, impaired judgment, diminished motor skills, lethargy) can also occur.
Thus, although benzodiazepines are effective anxiolytics (and hypnotics), the side-effect profile and
abuse potential of these agents seriously limit the utility of benzodiazepines (6,8).

Despite the common use of benzodiazepines, there remains a great need for safe and effective anx-
iolytics and hypnotics. Buspirone, a 5HT1A partial agonist, was created to be an anxiolytic without
the drawbacks of benzodiazepines. The mechanistic differences associated with buspirone has led to
a somewhat effective anxiolytic that has a delayed onset of action (more analogous to that of antide-
pressants); a lack of hypnotic, anticonvulsant, or muscle relaxant properties; and a reduced potential
for abuse. Similarly, zolpidem and zaleplon were designed to act as hypnotic agents without the draw-
backs of benzodiazepines. The more selective receptor activity of these agents (i.e., specificity for ben-
zodiazepine type 1 receptor instead of activity at benzodiazepine type 1 and type 2 receptor) and their
short half-life has created effective hypnotic medications with fewer effects on cognition and motor
function (6,8).

SIDE EFFECTS

Effects of Psychotropic Medications on Seizure Threshold

Reports of epileptic seizures exist for almost all psychotropic medications. Thus, the potential of
psychotropic medications to provoke epileptic seizures is a common concern among providers.
Whereas all classes of psychotropic medications have been implicated, antidepressants and antipsy-
chotics are the psychotropics of most concern. In a review of psychotropic medications and their abil-
ity to produce seizures, Pisani and colleagues (11) reported that seizure incidence rates, derived from
large investigations, have ranged from 0.1 to 1.5% in patients treated with therapeutic doses of
common antidepressants and antipsychotics. In comparison, the authors noted that the incidence of
the first unprovoked seizure in the general population is 0.07 to 0.09%. The authors concluded that
the antidepressants maprotiline, clomipramine, and bupropion and the antipsychotics chlorpromazine
and clozapine had a relatively high seizure potential. On the other hand, fluoxetine, paroxetine, ser-
traline, venlafaxine, fluphenazine, haloperidol, and risperidone were reported to have a relatively low
seizure risk. Other investigators consider antidepressants such as amitriptyline, nortriptyline,
imipramine, and desipramine to have an intermediate likelihood of seizures as an adverse effect.
Interestingly, monoamine oxidase inhibitors (MAOIs) such as phenelzine and tranylcypromine have
been considered to have anticonvulsant activity (12).

Medication dose is an important consideration when examining the seizure potential of psychotropic
agents. In patients who have taken an overdose of psychotropic medications, the reported incidence 
of seizures has ranged from 4 to 30% (11). Whereas the variability in results likely reflects methodological
differences among studies, the dose-dependent phenomenon of this adverse effect is clear. Bupropion
and imipramine are medications with apparent dose-dependent seizure risk. For example, the seizure
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incidence in patients receiving bupropion is reported to be as high as 0.9% in doses greater than 450 mg
per day and less than 0.1% in lower doses. Furthermore, the incidence of seizures with imipramine at
daily doses of 200 mg or less has been reported to be 0.1 and 0.6% at daily doses above 200 mg (11).

The relationship between psychotropics and epileptic seizures is more complicated than merely
avoiding the use of certain antidepressants or antipsychotics in patients with psychiatric illness. For
example, seizure potential might need to be addressed in patients with psychiatric disorders treated
with therapeutic doses of psychotropic medications, in patients diagnosed with epilepsy and con-
comitant psychiatric disorders, in patients with an inherited low seizure threshold, in drug toxicity
situations, and in pathological conditions such as neuroleptic malignant syndrome. Therefore, although
evidence demonstrates the ability of some psychotropic medications to lower the seizure threshold,
clinicians must account for both drug- and patient-related factors when prescribing psychotropic
medications, especially antidepressants and antipsychotics. Specifically, each individual’s seizure sus-
ceptibility should be considered. For example, the presence of “seizurogenic” conditions such as
epilepsy, brain damage, or febrile convulsions should be gauged. In terms of drug-related factors, it
is necessary to look beyond merely the intrinsic seizure potential of a medication. The use of high
doses, rapid-dose escalations, sudden discontinuations, and combinations of psychotropic medications
should be considered when trying to minimize the risk of epileptic seizures (11). Furthermore, a psycho-
tropic medication’s seizure risk within the context of the benefits of associated with treatment when
determining the need, intensity, and duration of therapy.

Other Neurological Effects of Psychotropic Medications

Antipsychotics
As previously discussed, the ability of antipsychotics to block D2 receptors in the central nervous

system (CNS) is thought to be a critical component of these agents’ mechanism of action. Dopamine
blockade, however, is also thought cause a number of neurological side effects of antipsychotics
including acute dystonia, parkinsonism, akathisia, tardive dyskinesia (TD), and neuroleptic malig-
nant syndrome.

ACUTE DYSTONIA

Acute dystonic reactions that develop in conjunction with the use of antipsychotic medications result
in a muscle contraction or spasm. It is hypothesized that a hypercholinergic state, resulting from dopa-
mine blockade, is responsible for antipsychotic-induced dystonia. The frequency of this antipsychotic-
induced side effect has been reported to range from 2 to 12% of patients taking conventional
antipsychotic medications. Antipsychotic-induced acute dystonia most frequently results in torticollis,
glossal dystonia, trismus, and oculogyric crisis. High doses and abrupt dose escalations of high-potency
conventional antipsychotics appear to be the most important risk factors for the development of a dys-
tonic reaction. Acute dystonia is considerably less likely to occur with atypical antipsychotic medica-
tions (i.e., less than 5% of individuals).

Although antipsychotic-induced acute dystonia typically subsides within hours after onset, the
intense distress experienced by patients requires treatment. The standard approach to treatment is the
immediate administration of an anticholinergic or antihistaminic agent (orally, intramuscularly, or intra-
venously). In refractory severe cases, an intramuscular or intravenous anticholinergic or antihistaminic
can be used at more frequent dosing intervals. Intramuscular benzodiazepines, such as lorazepam, may
also be administered (4,13,14).

PARKINSONISM

Parkinsonian-like symptoms can develop in association with the use of an antipsychotic medication
as a result of postsynaptic (D2) receptor blockade in the corpus striatum. Symptoms (i.e., tremor, muscle
rigidity, and akinesia) may develop at any time but generally manifest 2 to 4 weeks after antipsychotic
initiation. The clinical presentation of drug-induced parkinsonism is indistinguishable from Parkinson’s
disease, although drug-induced parkinsonism is more likely to be symmetric and less likely to be
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associated with tremor (14). The incidence of “clinically significant” parkinsonism with conventional
antipsychotics is 10 to 15%. Rates of parkinsonism induced by atypical antipsychotics are consider-
ably lower. Achieving a balance of dopaminergic blockade to achieve therapeutic efficacy while mini-
mizing parkinsonian-like side effects is important. Using positron emission tomography and other
technologies, the relationship between D2 receptor blockade in the basal ganglia with antipsychotic
efficacy and antipsychotic-induced parkinsonism has been examined. Clinically effective doses of con-
ventional antipsychotics have been shown to block 70–90% of D2 receptors in the basal ganglia.
Furthermore, with conventional agents at least 60% occupancy is needed for satisfactory antipsychotic
response but parkinsonism tends to occur with 80% or greater occupancy of the D2 receptors (13,14).
The lower affinity and/or rapid dissociation from the D2 receptor (except for aripiprazole) seen with
atypical antipsychotics at recommended dosages and the serotonergic blockade seen with these medi-
cations are believed to lead to the reduced risk of antipsychotic-induced parkinsonism (4).

The signs and symptoms of antipsychotic-induced parkinsonism typically improve by reducing the
antipsychotic dose, discontinuing the antipsychotic, switching to an atypical antipsychotic in patients
previously receiving a conventional antipsychotic, or switching from the offending atypical antipsy-
chotic to another atypical antipsychotic. Improvement is also seen with the addition of anti-parkinsonian
agents. The lower incidence of extrapyramidal symptoms associated with atypical antipsychotics com-
pared to that of conventional agents represents a substantial side-effect advantage (5).

AKATHISIA

Antipsychotic-induced acute akathisia is a relatively common side effect of antipsychotic treatment.
Akathisia tends to occur within the first 4 weeks of initiating or increasing the dose of antipsychotic
medication. It is estimated to occur in 20 to 75% of all patients treated with conventional antipsychotics.
Although atypical antipsychotics are less likely to cause akathisia compared to typical agents, preva-
lence rates have varied. The subjective feelings of restlessness and the intensely unpleasant need to
move that may occur secondary to antipsychotic treatment is problematic and bothersome to patients.
Unfortunately, akathisia can be mistaken for worsening psychosis rather than a medication side effect,
a mistake that may lead to a worsening of akathisia as a result of treating presumed psychotic symp-
toms rather than side effects (4).

The pathophysiological mechanism of akathisia remains unknown; however, a number of hypothe-
ses have been proposed including dopamine blockade in the mesocortical system, excessive nora-
drenergic activity, and abnormal serotonergic activity. The variety and uncertainty regarding the
mechanism of akathisia may result in difficulties when treating akathisia. The best initial approach
is to try and reduce the chance of developing akathisia by minimizing the dosage of antipsychotic
medication. The use of atypical antipsychotics is important as a result of their lower risk of akathisia.
Consideration may also be given to prescribing an antiakathisic medication. A number of agents have
been reported to be effective, including β-adrenergic blockers, anticholinergic drugs, benzodi-
azepines, and clonidine; although a lipophilic β-blocker such as propranolol appears to be the best
choice (4).

TARDIVE DYSKINESIA

Antipsychotic-induced TD is a syndrome consisting of abnormal, involuntary movements caused
by long-term treatment with antipsychotic medication. The movements are typically choreoathetoid
in nature and principally involve the mouth, face, limbs, and trunk. TD, by definition, occurs late in
the course of drug treatment. The etiology and pathophysiology are unclear, although it is thought that
several separate neurotransmitter systems are involved in the pathogenesis of TD. What is clear
regarding TD is its seriousness and relationship with conventional antipsychotics (15). Yassa and Jeste
(16) reviewed 76 studies of the prevalence of TD published from 1960 to 1990. In a population of
approx 40,000 patients, the overall prevalence of TD was 24.2%, although it was much higher (about
50%) in studies of elderly patients treated with antipsychotics. In comparison with the risk that
antipsychotic type and age place on developing TD, other risk factors are relatively unclear. Additional
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potential risk factors that have been reported include gender, presence of mood disorders, ethnicity,
diagnosis of diabetes mellitus, existing dementia, and total exposure to antipsychotics.

TD may occur at any age and typically has an insidious onset. It may develop during exposure to
antipsychotic medication or within 4 weeks of withdrawal from an oral antipsychotic (or within 8 weeks
of withdrawal from a depot antipsychotic). There must be a history of at least 3 months of antipsy-
chotic use (or 1 month in the elderly) before TD may be diagnosed (4). In terms of the course of TD,
one-third of patients with TD experience remission within 3 months of discontinuation of antipsy-
chotic medication, and approximately half have remission within 12 to 18 months of antipsychotic
discontinuation (4). When TD patients must be maintained with antipsychotics, TD seems to be stable
in 50%, worsen in 25%, and improve in the rest. Another related dyskinesia is a withdrawal dyskine-
sia following abrupt discontinuation of antipsychotics. This is most likely experienced when switch-
ing patients from conventional to atypical antipsychotics. Withdrawal dyskinesia can occur in the form
of a new movement disorder or a worsened existing disorder (14).

No consistently reliable therapy for TD currently exists. As a result, the clinician must focus efforts
toward prevention of the disorder. The use of atypical antipsychotics is recommended due to their lower
risk of TD. A number of investigations have demonstrated a lower risk of developing TD with the use
of atypical antipsychotics (i.e., clozapine, risperidone, olanzapine, quetiapine) than that of conven-
tional antipsychotics (15). Regardless of antipsychotic type, antipsychotic use should be minimized
in all patients. Patients with nonpsychotic mood or other disorders who need antipsychotics should
receive the minimum necessary amount of antipsychotic treatment and should have the medication
tapered and then stopped once the clinical need is no longer present. In general, there must be enough
clinical evidence to show that the benefits of treatment outweigh the potential risks of side effects (5).

A number of experimental studies have attempted to treat TD with alternative strategies. Agents
such as vitamin E, diltiazem, verapamil, nifedipine, clonazepam, and melatonin have been studied with
mixed or unimpressive results. Although the results are far from conclusive, vitamin E remains a rea-
sonably safe treatment modality for a patient with recently diagnosed TD (17).

NEUROLEPTIC MALIGNANT SYNDROME

Neuroleptic malignant syndrome (NMS) is a potentially fatal reaction to antipsychotic medications
that is characterized by muscle rigidity, fever, autonomic instability, and changes in level of conscious-
ness. A clear understanding of the frequency of NMS is unclear; however, a number of retrospective
and prospective studies have found between 0.02 and 3.2% of patients treated with antipsychotics
develop NMS. This syndrome usually presents in the first month of antipsychotic treatment but may
develop at any time. Two-thirds of the cases manifest within the first week of treatment.

The pathophysiological mechanism of NMS remains unclear. Nevertheless, a popular hypothesis
involves reduced dopaminergic activity secondary to antipsychotic-induced dopamine blockade. This
reduced dopamine activity in different parts of the brain (hypothalamus, nigrostriatal system, and
corticolimbic tracts) may serve to explain the various clinical features of NMS. Nevertheless, the
dopaminergic-blocking theory does not adequately explain all of the important aspects of NMS. The
dopaminergic-blocking theory is, however, supported when considering antipsychotic-related risk
factors. Higher doses of antipsychotic, rapid increases in dosage, and intramuscular injections of high-
potency conventional agents (e.g., haloperidol and fluphenazine) have been reported to be risk fac-
tors for NMS. NMS can occur (but rarely) in patients prescribed atypical antipsychotics. A review of
atypical antipsychotic-induced NMS concluded that symptoms appear similar to NMS induced by con-
ventional antipsychotics (18).

In terms of treating NMS, the most critical step is to recognize the clinical features of the syndrome
and rapidly discontinue the antipsychotic. Once the antipsychotic has been stopped, supportive care
remains the foundation of treatment (5). At present, the appropriate course is to begin with antipsy-
chotic discontinuation and supportive care and to consider antidote therapy only if improvement in
symptoms is not seen within the first few days.
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Mood Stabilizers

The use of traditional anticonvulsant medications as mood stabilizers is common in psychiatry.
Unfortunately, commonly used mood stabilizers such as carbamazepine, valproic acid, and lithium
can cause a variety of neurological side effects. Carbamazepine has a number of fairly common neuro-
logical side effects such as drowsiness, vertigo, diplopia, ataxia, and blurred vision. When such side
effects occur during dose titrations, the rate of dose escalation can be slowed in order to reduce poten-
tial side effects. In addition, neurological side effects experienced during stable dosage periods may
necessitate a dosage reduction of carbamazepine. Confusion has also been reported with carba-
mazepine use, although it does not appear to have as great an effect on memory or other cognitive
functions as some older antiepileptic medications (5).

Sedation is a common and problematic side effect of valproic acid (VA) and related medications
(i.e., divalproex sodium, sodium valproate). Hand tremor has been reported as the most common long-
term neurological side effect. Dose reduction of VA, if feasible, represents a successful method to reduce
both sedation and tremor. Ataxia has been noted with higher doses of VA. Asterixis, stupor, coma, and
behavioral stereotypies have been rarely reported, usually in association with medication toxicity (5).

Lithium has been associated with a number of neurological side effects, effects that vary in terms
of likelihood, severity, duration of therapy, and medication dose. Mild neurological side effects such
as lethargy, fatigue, weakness, and action tremor can be seen at the start of therapy, during periods of
dose escalation, or at times of peak daily levels during chronic, stable therapy. The tremor is similar
to essential tremor rather than the pill-rolling tremor associated with Parkinson’s disease. Reduction
of lithium dose, limitation of caffeine intake, reduction in anxiety, or addition of a β-blocker such as
propranolol, represent potential treatments. In a small number of patients, lithium may cause EPS or
worsen antipsychotic-induced EPS. The presence of new neurological symptoms or worsening exist-
ing minor neurological symptoms should make clinicians consider the possibility of lithium toxicity,
especially because of lithium’s narrow therapeutic window. Moderate to severe neurological symp-
toms, including neuromuscular irritability, ataxia, coarsening of tremor, dysarthria, incoordination,
visual disturbances, and mental cloudiness can be experienced at lithium levels only somewhat higher
than therapeutic serum concentrations. Severe neurological toxicity with lithium can lead to ataxia,
seizures, hallucinations, delirium, coma, and death (5).

A number of other anticonvulsant medications, with varying levels of supporting evidence, are used
as mood stabilizers. Many of these agents also have neurological side effects. Lamotrigine, for instance,
has been associated with diplopia, ataxia, and blurred vision. Topiramate has been reported to cause
sedation, dizziness, ataxia, and paresthesias (5).

Antidepressants

Antidepressant drug therapy has been associated with a variety of neurological side effects such
as tremor, akathisia, myoclonus, dyskinesias, and delirium. The risk of such neurological side effects
varies among individual antidepressant medications but is generally uncommon. The ability of anti-
depressants to cause some neurological effects can often be predicted based on antidepressant mech-
anism of action. Possible clinical consequences of the reuptake inhibition of norepinephrine and
dopamine are tremors and psychomotor activation, respectively. Therefore, agents with relatively
potent activity at these sites such as TCAs (e.g., desipramine, imipramine) and bupropion may be
expected to potentially cause the previously mentioned neurological side effects. Potent blockade of
serotonin reuptake is associated with EPS. For this reason, SSRIs such as paroxetine and sertraline
may cause EPS. Other potential neurological effects of antidepressants may be pharmacodynamically
related. For instance, muscarinic cholinergic antagonists such as imipramine, desipramine, and parox-
etine can lead to memory disturbances and blockade of H1 receptors by agents such as mirtazapine
and TCAs may lead to sedation and drowsiness (19).

In addition to the neurological side effects of antidepressants that may be experienced under
common therapeutic conditions, serotonin syndrome, a condition usually related to intentional or
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unintentional overdose is also an important therapy consideration. Serotonin syndrome is a condition
associated with increased serotonergic stimulation in the presence of medications that elevate sero-
tonin levels. Neurological symptoms include confusion, myoclonus, tremor, and incoordination. This
serious and potentially life-threatening syndrome can result from the combination of SSRIs with other
serotonergic medications such as TCAs, meperidine, buspirone, dextromethorphan, and MAOIs.
Because of this potential for toxicity, a number of medication combinations with additive serotoner-
gic effects are contraindicated or only used in situations with adequate monitoring and follow-up (19).

Other Psychotropics

Benzodiazepines may also cause neurological side effects. In addition to fatigue and drowsiness,
these agents can cause motor incoordination and cognitive impairment, including memory and recall
deficits. Transient anterograde amnesia, which may or may not be desirable depending on the intended
use, is also associated with benzodiazepine use.

Non-Neurological Side Effects of Psychotropic Medications

Sexual Dysfunction
Sexual dysfunction is frequently reported in the general population and in those with psychiatric

disorders. Sexual dysfunction is a complex disorder with a variety of influencing factors such as age,
gender, mood, general health, and medications. Lifestyle factors such as smoking, alcohol, and obe-
sity, common problems among persons with psychiatric illness, may also negatively impact sexual
function. Whereas a variety of lifestyle factors exist that may influence sexual function, medications,
especially some psychotropics, have been implicated in sexual dysfunction. Conventional antipsy-
chotics, anticonvulsants, and antidepressants have been reported to cause sexual dysfunction to vary-
ing degrees. The mechanism of sexual dysfunction with psychotropic medications can be direct or
indirect. For instance, sexual dysfunction noted with conventional antipsychotics is thought to be
related to hyperprolactinemia, a secondary effect of central dopamine receptor blockade. Another
example of secondary sexual dysfunction is that an improvement in depressive symptoms following
antidepressant therapy may unmask a pre-existing sexual dysfunction as a result of an increase in
patient expectations. In contrast, the prescription of SSRIs may worsen existing or cause sexual dys-
function as a consequence of alterations in serotonin in the CNS (i.e., spinal reflexes) (20).

Antidepressants, especially those with primarily serotonergic activity, have been reported to cause
sexual dysfunction more frequently (e.g., 25–65%) than other psychotropic medications. Unaddressed
sexual dysfunction can severely hamper medication adherence, therapeutic alliance, and treatment out-
comes. In the presence of antidepressant-induced sexual dysfunction, the most prudent treatment
options include dosage adjustments, antidepressant medication changes, or the addition or substitu-
tion of existing therapy with bupropion, nefazodone, or mirtazapine. Although these three antide-
pressants possess their own drawbacks, all have been associated with lower rates of sexual dysfunction.
A variety of other treatment modalities have been examined (e.g., yohimbine, sildenafil, ginkgo
biloba, granisetron, amantadine) but with a variety of results, many not positive (20).

Weight Gain

For a long time, weight gain has been a recognized side effect of psychotropic medications.
Traditionally, attention was focused on the changes in weight experienced with anticonvulsants and anti-
depressants. More recently, substantial attention has been directed toward the growing evidence sur-
rounding weight gain associated with second-generation antipsychotics. Regardless of psychotropic type,
any chronic medication with the ability to cause substantial increases in weight should catch the atten-
tion of clinicians. Overweight patients are at risk for coronary heart disease, hypertension, dyslipidemia,
some types of cancer, decreased quality of life, and reduced adherence to the offending medication.

A variety of psychotropics have been linked to weight gain; however, elucidating the causative role
of individual agents and determining clinical significance can be complicated. For example, weight
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loss and anorexia are symptoms of depression, symptoms that must be accounted for when trying to
obtain a clear understanding of whether, with antidepressant therapy, weight gain can be accounted for
by recovery from depression or extra weight gain. Accounting for this important consideration, a
number of more recent studies have contradicted previous investigations by reporting that SSRIs may
not be associated with significantly greater weight gain when compared to placebo. Nonetheless,
weight gain among antidepressants appears to vary. For instance, the considerable histamine-blocking
activity of mirtazapine is believed to account for this agent’s association with weight gain, whereas
venlafaxine and bupropion have been occasionally associated with weight loss. The ability of antide-
pressants to cause weight gain can be conceptualized (from highest to lowest): mirtazapine > TCAs
and MAOIs > SSRIs > bupropion, nefazodone, and venlafaxine (20).

Weight gain and obesity have been noted to be more common in patients with schizophrenia than
the general population prior to the development of atypical antipsychotics. Nonetheless, weight gain
appears to be more substantial with the use of particular atypical antipsychotics, especially clozapine
and olanzapine. Antipsychotic-associated weight gain appears to stem from an increase in body fat as
a result of increased appetite and food intake. It is hypothesized that central H1 receptor antagonism
is responsible for weight gain. In addition, the 5HT2C receptor antagonism of atypical antipsychotics
may cause weight gain synergistically by creating hyperphagia. Although a lot of attention has been
paid to the ability of atypical antipsychotics to cause weight gain, there do appear to be differences
among individual agents. Based on a number of studies, the weight-gain potential appears to be (from
lowest to highest) ziprasidone, aripiprazole < risperidone, quetiapine < clozapine and olanzapine (21).

Diabetes

The relationship among diabetes, schizophrenia, and antipsychotic medications is not a new topic.
For decades, suggestions that schizophrenia patients were at an increased risk for diabetes have existed.
The relationship between diabetes and schizophrenia is clouded by a number of confounding factors
such as poor diet, physical inactivity, and obesity. In addition, there have been previous suggestions
that antipsychotic medications may lead to glucose intolerance or diabetes. This variety of evidence
has led to the belief that the prevalence of type 2 diabetes is approximately two to three times greater
in patients with schizophrenia than that of the general population (21). Furthermore, there appears to
be a greater risk for diabetes with certain atypical antipsychotics. Atypical antipsychotics, especially
clozapine and olanzapine, have been associated with an increased risk of new-onset type 2 diabetes or
diabetic ketoacidosis. Ample evidence exists to displace previous suggestions that antipsychotics
merely worsen existing diabetes via weight gain. Jin and colleagues (22) reviewed the published cases
of new-onset diabetes, ketoacidosis, and non-ketotic hyperosmolar coma for atypical antipsychotics.
Forty-two percent of cases presented with diabetic ketoacidosis and 84% presented with glucose intol-
erance within 6 months of initiating antipsychotic therapy. Whereas the majority of patients were over-
weight, 50% of patients had not experienced any weight gain while prescribed the offending medication.
Despite the relative rarity of new-onset diabetes or ketoacidosis associated with antipsychotics, the seri-
ousness and potential long-term outcomes of diabetes warrants proactive care. The Food and Drug
Administration, after reviewing the available data, recommended that all manufacturers of atypical
antipsychotics include warnings in the prescribing information about the possibility of hyperglycemia,
diabetes, and associated consequences. The American Diabetes Association has recommended base-
line assessment and follow-up monitoring of serum glucose when starting patients on atypical antipsy-
chotics (23). Recommendations for baseline and follow-up monitoring of weight and cholesterol
accompany the glucose monitoring guidelines. Although there is a relationship between atypical
antipsychotics and diabetes, the mechanism of action for this relationship is unclear. It appears that more
than mere insulin resistance is involved because the development of ketoacidosis usually requires
impaired β-cell function and severe insulin deficiency. In addition to antipsychotics causing insulin resis-
tance, it has been proposed that atypical antipsychotics’ effect on serotonin and serotonin’s effect on
β-cell function may be implicated in the development of diabetes and diabetic ketoacidosis.
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PSYCHIATRIC SYMPTOMS WITH COMMON SOMATIC MEDICATIONS

Psychiatric side effects of medications prescribed to treat somatic illnesses are not uncommon.
Medications used to treat various medical conditions are often reported to cause psychiatric symp-
toms, but these symptoms are not always well characterized. Descriptions in the literature about the
CNS effects of somatic medications include mood disturbances (anxiety, depression, mania), percep-
tual disturbances (hallucinations, delusions), cognitive disturbances (delirium, confusion, dementia),
and behavioral disturbances (agitation, insomnia) (24–27). Such effects have been reported to occur
in a variety of situations including at therapy initiation, during chronic therapy, during medication dose
changes, at therapeutic doses, and at high medication doses (25).

Certain patient populations have been identified to be at higher risk for developing drug-induced
psychiatric disorders. These include patients with a history of organic brain disease, underlying
dementia, or a history of mental illness, and elderly patients (25,26). Although there are limited data
concerning the psychiatric side effects of somatic medications, certain agents have been described more
thoroughly in the literature.

Corticosteroids
Corticosteroids (e.g., prednisone, dexamethasone) are routinely prescribed medications for the man-

agement of allergic and immunological disorders. These agents are known to cause a number of seri-
ous systemic adverse effects including psychiatric side effects. Psychiatric symptoms such as mania
and psychosis have been described in the literature (27–29). In patients receiving prednisone for the
management of systemic lupus erythematosus, the incidence of psychiatric side effects has been
reported to be up to 57% (29). Although the corticosteroid most frequently implicated in the litera-
ture to cause such symptoms is oral prednisone, other corticosteroids including inhaled formulations
have been associated with psychiatric symptoms (29). Whereas the exact dose and duration of corti-
costeroid therapy responsible for causing psychiatric symptoms has not been defined, the risk of these
effects appears to increase with higher corticosteroid doses. The Boston Collaborative Drug
Surveillance Program reported a direct dose and effect relationship between prednisone and psychi-
atric side effects. The incidence was reported to be 1.3, 6, and 18.4% in patients receiving prednisone
doses of 40 mg or less per day, 41 mg to 80 mg per day, and 80 mg or more per day, respectively (29).
Smaller studies have reported mania in up to 26% of patients taking 80 mg of prednisone per day for
5 days (28). Brown and colleagues described significant mood changes, particularly symptoms of
mania, in asthma patients receiving short bursts of prednisone (40 mg for an average of 5 days) (27).
In all cases, symptoms resolved after therapy discontinuation.

Antibiotics
Antibiotics are a commonly prescribed group of medications with potential effects on the CNS.

Since their introduction, psychiatric side effects including depression, psychosis, and delirium have
been reported. Sternbach and colleagues (30) conducted a scholarly review of the neuropsychiatric
effects of specific antibiotic classes. The following is a summary of their findings.

Psychosis during therapy with the combination of sulfamethoxazole and sulfamethorazol and
“trimethoprin,” a commonly used sulfonamide agent, has been reported. The onset of symptoms usually
occurred 3 to 10 days after therapy initiation. Symptoms included confusion, disorientation, euphoria,
depression, and hallucinations. It has been suggested that the degree of psychiatric manifestations may
depend on the patient’s pretreatment state. The mechanism of this effect is unknown.

β-Lactam antibiotics, including the penicillins, cephalosporins, and monobactams have all been
associated with psychiatric side effects. The penicillins are the oldest generation of β-lactams and most
penicillins have been associated with neurotoxicity. Possible risk factors for developing neurotoxic-
ity include advanced age, impaired renal function, and route of administration. Hoigne’s syndrome is
a collection of psychiatric symptoms that have been described in patients receiving procaine penicillin,
an intramuscular form of penicillin. This syndrome consists of a sudden onset of apprehension, fear
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of imminent death, excitation, agitation, or hallucinations. This syndrome has been described in both
adult and pediatric patients with a rapid onset and usually a spontaneous resolution. Although the exact
mechanism of this syndrome is unknown, it has been hypothesized that procaine penicillin’s role as
a prostaglandin antagonist or procaine induced limbic kindling may play a role. Other agents in the
penicillin class have also exhibited psychiatric reactions to a lesser extent, particularly in patients with
impaired renal function (30). Psychiatric side effects with the cephalosporins, although rare, have been
reported. These cases primarily involved patients with underlying renal dysfunction. Symptoms
included euphoria, hyperreactivity, delusions, depersonalization, and visual hallucinations. A postu-
lated mechanism for this effect involves cephalosporin-mediated inhibition of GABA activity (30).

Isoniazid and cylcoserine, agents used to treat tuberculosis, have both been associated with signi-
ficant CNS stimulatory effects. Psychosis has been reported with isoniazid therapy and agitated
depression and personality changes have been observed with cycloserine therapy. The onset of activ-
ity has been reported to range from 2 weeks to 8 months from the start of therapy (30).

CNS effects related to fluoroquinolone antibiotics are reported to occur in approx 1–4% of patients.
Symptoms such as hallucinations, depression, and severe confusion have been described. Although such
effects have been reported with most of the fluoroquinolones, ofloxacin has been implicated frequently
in the literature as the cause of significant psychiatric effects. Hall and colleagues (31) described cases
of ofloxacin-induced psychiatric side effects after patients received doses of ofloxacin 400 mg twice
daily. Symptoms, including altered cognition and delusions, occurred within 12 hours of taking the first
dose and resolved immediately after medication discontinuation. The antagonistic effect of fluoro-
quinolones on GABA receptor binding has been proposed as a possible mechanism (30,31).

Metronidazole, an antibiotic used in the treatment of anaerobic infections, has been implicated in
causing depression, insomnia, and feelings of estrangement. In patients with underlying psychiatric
disease, metronidazole has been shown to worsen pre-existing hallucinations and delusions (30).

Psychiatric side effects with the use of the macrolide antibiotics have also been reported, although
the mechanism for this remains unknown. Risk factors include advanced age, renal or hepatic dys-
function, concomitant disease states, low body weight, and high medication doses. Psychiatric symp-
toms reported with erythromycin include nightmares, confusion, abnormal thinking, and labile mood.
Acute psychosis in patients with advanced AIDS receiving high-dose clarithromycin for the treatment
of Mycobacterium avium complex infection has also been reported (30).

Interferons

Interferons (IFNs) possess both antiviral and antitumor properties. With the increased use of IFNs
for the treatment of multiple medical conditions, there are growing concerns regarding the psychiatric
side effects of these agents. Psychiatric side effects of IFN therapy have been reported to occur shortly
after therapy initiation or later during continued treatment (32,33). Memory loss, depression, cogni-
tive slowing, acute delirium, visual and auditory hallucinations, delusions, feelings of personal inad-
equacy, and a reduction in goal-directed behavior are some of the reported side effects. The majority
of these effects occurred in elderly patients receiving higher doses of drug, although case reports have
identified patients of all ages (32,33). In a minority of patients, IFN therapy results in confusion,
lethargy, impaired mental state, depression, mania, and suicidal tendencies. Trask and colleagues (32)
reported a prevalence rate of psychiatric side effects that ranged from 0 to 70% and identified risk fac-
tors such as increased IFN dose, severity of disease, and prolonged length of IFN treatment. Although
the exact mechanism of action is unknown, several mechanisms have been hypothesized and include
IFN’s effects on the neurotransmitters dopamine, serotonin, and norepinephrine; IFN’s effects on
endogenous opioid systems; and IFN’s effects on the thyroid (32).

Nonsteroidal Anti-Inflammatory Drugs

Nonsteroidal anti-inflammatory medications (NSAIDs) are widely used to treat pain and inflam-
mation. Psychiatric symptoms, although frequently reported in the prescribing information of such

Psychopharmacology 325



agents, have seldom been studied or reported systematically. Additionally, information regarding psy-
chiatric adverse effects comes from very limited data. Anecdotal reports of paranoid psychosis (sulin-
dac, ibuprofen), depression (sulindac, ibuprofen), mania (tolmetin), and paranoid ideation (naproxen)
have been described in the literature (34). Perhaps most noted are the psychiatric effects observed with
indomethacin. A retrospective study of psychiatric reactions following the administration of
indomethacin to postpartum women suggested that side effects most often occurred within 1 hour of
a 100 mg dose administered rectally. Dizziness, agitation, anxiety, and fear were among the highest
reported adverse effects. More severe but less common effects included hallucinations, fear of dying,
and depersonalization. Proposed mechanisms for such side effects include the structural similarity of
indomethacin and serotonin and an increased sensitivity to dopamine exacerbated by prostaglandin
inhibition (35). Limited data also suggest that the NSAIDs diclofenac, ibuprofen, and naproxen can
induce or exacerbate depressed or paranoid symptoms including if used in patients with underlying
psychiatric disease (34).

Other Medications

Many other somatic medications have been implicated in causing psychiatric symptoms.
Antihistamines used to treat acid reflux (i.e., histamine type-2 receptor antagonists) such as cimeti-
dine and ranitidine have been associated with confusion, delirium, depression, hallucinations, and
mania. The incidence of such effects has been reported to be higher in the elderly, patients who are
seriously ill, and those with underlying hepatic or renal insufficiency. Symptoms have occurred any-
where from 24 hours to weeks after therapy initiation and usually subside within days after therapy
discontinuation (25). Antihistamines administered in combination with anticholinergic agents, found
frequently in over the counter allergy and cold preparations, have also been reported to cause symp-
toms manifesting as confusion, hallucinations, disorientation, agitation, and memory deficits (25,36).

Several agents used in the management of Parkinson’s disease have been implicated in causing psy-
chiatric side effects. The psychiatric manifestations of levodopa are numerous, including but not lim-
ited to depression, hypomania, delusions, euphoria, delirium, hallucinations, and paranoid psychosis.
Symptoms severe enough to warrant discontinuation of the medication occur in approx 10% of
patients. The anticholinergic agent benztropine has been shown to induce confusion, and less frequently
hallucinations and delirium, especially in elderly patients. Visual hallucinations have been reported
in patients taking the dopamine agonists bromocriptine and pergolide with or without concomitant
levodopa. Insomnia, disorientation, nervousness, and confusion have been reported with amantadine,
a dopamine agonist with antiviral properties. Data suggest that these effects are more prevalent in the
elderly population and at higher doses but can be observed in adults of all ages (36).

Limited data along with anecdotal experience report severe CNS effects with the antiretroviral medi-
cations zidovudine and efavirenz. Mania, visual and auditory hallucinations, and confusion are among
some of the psychiatric side effects reported with these agents. Investigators have suggested that the
effects with zidovudine are idiosyncratic, whereas the effects observed with efavirenz are related to
plasma concentrations (37–40).

CONCLUSION

Psychotropic medications, as a group, offer an array of pharmacological options for the treat-
ment of a number of medical disorders. Unfortunately a range of side effects including neurologi-
cal, non-neurological, minor, severe, acute, and long term are associated with the use of these agents.
Understanding and applying pharmacodynamic aspects of psychotropic medications can assist with
the rational use of these medications, which may result in improved patient outcomes. Additionally,
a wide variety of somatic medications may cause psychiatric side effects. The ability of somatic
medications to cause such effects should be considered when diagnosing and treating psychiatric
manifestations.
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Electroconvulsive Therapy

Eric J. Christopher and Warren D. Taylor

INTRODUCTION

Electroconvulsive therapy (ECT) is the oldest somatic treatment still used in modern psychiatric
practice, but is also laden with controversy. Although there are effective antidepressant medications,
ECT continues to be widely used and may effectively treat depression in patients who have not
responded to psychotherapy or medications. However, some patient advocacy groups lobby for bans
on this treatment, claiming it is “inhumane” and citing possible cognitive and memory side effects.
Regardless of the debate, it is an important treatment option for severely ill patients.

HISTORY OF ELECTROCONVULSIVE THERAPY

ECT is one of psychiatry’s first somatic therapies, initially developed by Ladiaslas Joseph von
Meduna in 1934. Von Meduna theorized that patients with epilepsy were protected from the devel-
opment of psychotic symptoms seen in schizophrenia, a hypothesis eventually proven wrong. He tested
his theory by using pharmacological agents to cause seizures in psychotic patients. The use of elec-
tricity to evoke seizure activity began with the experiments of Ugo Cerletti and Lucio Bini (1). Their
success with ECT put it into widespread use.

ECT was the pre-eminent treatment for depression until the discovery of effective pharmacologi-
cal antidepressants, at which time the use of ECT declined. This decline was further hastened by inac-
curate depictions of ECT’s use in the popular media not as a therapeutic treatment but rather as a means
of behavioral control, such as seen in the movie One Flew Over the Cuckoo’s Nest. Images of unwill-
ing participants being held down and treated with resultant grand mal seizures are compelling, but it
does not accurately depict the reality of modern ECT.

ECT has also been a focus of patient advocacy groups and others attempting to ban its use. Over
the course of the last three decades, legislation has been introduced in many states, including Texas,
California, and Vermont, attempting to either severely curtail its use or ban it entirely. ECT was
briefly banned in Berkeley, California in 1983; this action was quickly overturned by the courts on
the basis of it being an unwarranted local infringement of a statewide concern. Opponents often cite
its effect on memory and mortality risk as two major concerns. It should be noted that the mortality
risk has not been supported by careful monitoring (2–4), and others have proposed that
the well-organized ECT opponents, many of whom received ECT, are so highly functional and effec-
tive that it raises questions of just how severely ECT actually does affect memory or cognition (5).

The decline of ECT’s use has been gradually reversing. From 1987 to 1992, the rate of ECT use
per 10,000 Medicare beneficiaries grew from 4.2 to 5.1 (6). Current estimates place ECT usage to
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be 65,000 patients, totaling 500,000 treatments per year (7). Interestingly, the elderly are overrep-
resented in the patient population receiving ECT, which may reflect that they are at risk for more
severe, anhedonic depression or a more emergent need for recovery owing to refusal to eat, suici-
dality, or psychosis.

INDICATIONS FOR ELECTROCONVULSIVE THERAPY

The second edition of the American Psychiatric Associations (APA) recommendations for ECT (8)
outlines the indications for this therapy (Table 1). It is important to recognize that current recom-
mendations identify no absolute contraindications to ECT, although there are certainly patients who
are at increased risk for adverse events and so require a more intensive pre-ECT evaluation and closer
monitoring. The use of ECT is an appropriate treatment for these primary indications at any time during
the illness, although depression and bipolar disorder comprise the majority of illnesses treated. ECT
should not be regarded as a treatment of “last resort,” but as a successful and primary treatment modal-
ity in the appropriate patient.

The most common indication for ECT is major depression. ECT in depression is superior to
placebo, sham or simulated ECT, and antidepressant medications as demonstrated in meta-analyses
(9,10). Although ECT is more effective than medications, there are limited data comparing ECT with
newer antidepressant medications.

ECT is also used for other psychiatric indications, albeit less commonly. It appears to effectively
treat mania, as seen in bipolar disorder (11,12), with a response rate as high as 80%. It is also useful
in the management of schizophrenia (13), although the response rate is best in patients with schizo-
phrenia and concomitant affective symptoms. Catatonia is particularly responsive to ECT (14), even
when it is secondary to medical rather than psychiatric illness. ECT’s use in neurological disorders is
discussed in more detail later in the chapter.

POTENTIAL MECHANISMS OF ACTION

Although the exact mechanism of how ECT results in improvement in depression is unknown, it
is known that a generalized seizure is necessary to produce an antidepressant effect. One possibility
is that successful ECT involves the recruitment of neurons from deep brain structures implicated in
mood regulation, such as the thalamus and basal ganglia. As not all generalized seizures necessarily
recruit neurons from these regions, this could also explain some variability in response.

Potential mechanisms may include the influence of ECT on neurotransmitters and their receptors,
hormones and neuropeptides, and neurotrophic factors (15). Evidence does not support that ECT alters
brain structure (16). ECT has an effect on almost every neurotransmitter system. Although this is a
controversial area, ECT appears to affect the transmission of neurotransmitters thought to be involved
in the pathophysiology of depression, including serotonin, dopamine, glutamate and γ-aminobutyric
acid. Neuropeptide and hormone concentrations are also affected; the most consistently seen result
of ECT is a substantial increase in serum prolactin levels, which return to baseline several hours after
ECT. Cortisol, adrenocorticotropic hormone, thyroid-stimulating hormone, and oxytocin levels have
also been shown to increase with ECT, however the extent of the increase in concentration in response
to ECT may fall over a course of ECT. It is unclear how they may be related with seizure adequacy
or treatment outcomes. Additionally, animal studies have demonstrated that ECT increases neuro-
trophic factors, such as brain-derived neurotrophic factorand nerve growth factor. This may increase
neurogenesis and also enhance synaptic connectivity in regions implicated in mood regulation, includ-
ing the hippocampus, amygdala, and prefrontal areas.

PRE-ECT EVALUATION AND TREATMENT

The ECT procedure is comprised of a consultation, pre-ECT evaluation, treatment or “index”
course, and the decision whether to discontinue ECT and maintain remission of depression through
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psychopharmacology, or to continue therapy through a maintenance phase. Consultation with a trained
ECT provider is the first step.

Directed laboratory testing as determined by a treating psychiatrist and anesthesia provider is nec-
essary prior to ECT. The current recommendations (8) specify that a minimum battery would include
a complete blood count, measurement of serum electrolytes, and an electrocardiogram. Recent data
evaluating the validity of this approach proved it to be sound (17). Neuroimaging (either computed
tomography or magnetic resonance imaging) or electroencephalography may be warranted where there
is a suspicion of neurological disease. A chest x-ray is often included in this evaluation, but this should
depend on the clinical situation and physical examination.

CONCOMITANT MEDICATIONS

The patient’s medication regimen should be carefully evaluated as part of the pre-ECT evaluation.
Particular focus should be paid to medications that affect, either positively or negatively, the seizure
threshold. This is of particular importance given the role of anticonvulsants in the treatment of bipo-
lar disorder. The use of most antidepressants and some antipsychotics are generally thought to be
acceptable, although most antipsychotics can lower the seizure threshold to varying degrees.

There are several agents commonly used in psychiatry that raise particular concerns. Lithium is
known to increase the risk of post-ictal delirium, as well as prolonging seizure activity. Some agents,
such as bupropion (Wellbutrin) and clozapine (Clozaril) significantly lower the seizure threshold.
Benzodiazepines, which increase the seizure threshold, may also be problematic, however, in some
instances their use is continued with the effects reversed using the benzodiazepine receptor antago-
nist flumazenil (18). It is unclear if this strategy has any effect on ECT outcomes.

ELECTROCONVULSIVE THERAPY TREATMENTS

Each ECT treatment is brief. The main goal of ECT is the application of an electrical stimulus to
induce a generalized tonic-clonic seizure with no or minimal side effects. When ready to proceed, an
ultra-brief acting anesthetic and a muscle relaxant are administered along with bag/mask ventilation.
This combination of medicines provides brief motor paralysis, sedation, and amnesia.

The stimulus is applied to the head either bilaterally or unilaterally. Unilateral treatment is given
over the nondominant hemisphere, and is the placement associated with less cognitive side effects (19).

Table 1
Indications for Electroconvulsive Therapy

Primary diagnostic indications Secondary diagnostic indications

Major depression Mental disorders resulting from medical conditions
• Single episode or recurrent • Catatonia
• Unipolar • Delirium
• Bipolar I, depressed Neurological disorders
• Bipolar mixed • Status epilepticus

Mania • Parkinson’s disease
• Bipolar I, mania • Neuroleptic malignant syndrome
• Bipolar I, mixed

Psychotic disorders
• Schizophrenia
• Schizophreniform
• Schizoaffective

Note: Indications taken from the 2001 report from the American Psychiatric Association Task Force
on Electroconvulsive Therapy (8).



Bilateral placement, although associated with more confusion, provides more rapid improvement and
is used either for ineffectiveness of unilateral placement or for emergent treatment.

There are four stages of change within the autonomic nervous system during ECT. The first, just
after the application of the electrical stimulus, is a generalized discharge of neurons within brainstem
nuclei causing a parasympathetic response. The ensuing seizure then activates the sympathetic ner-
vous system with a rapid surge in catecholamines. This, in turn, is counterbalanced with another surge
of the parasympathetic system. Finally, as the patient awakens from anesthesia, a smaller sympathetic
discharge is noted. It is during these times of physiological change that pharmacotherapy can blunt
or alter these autonomic responses. With the pharmacological modification of these effects, ECT can
generally be used to treat any patient.

Electroconvulsive Therapy Course of Treatment
The first ECT treatment involves determining the seizure threshold, which may involve several stim-

uli that do not result in a seizure. This determines which stimulus dose is appropriate for a given patient.
During the initial series of treatments, or the index course, ECT is typically provided three times a
week initially up to 6–12 treatments. It may be continued until a plateau of improvement is reached,
until the providers and patient determine they are not obtaining a sufficient response to the treatment,
or until limiting side effects occur. Following a successful course of ECT, antidepressant treatment of
some sort will still be required to prevent relapse of depression. Such maintenance treatment may either
be a transition to a pharmacological agent or maintenance ECT.

Maintenance ECT may provide the benefit of continuing remission with less side effects than seen
in an index course, although patients may still have cognitive side effects immediately following treat-
ment. There is little evidence guiding how to space ECT maintenance treatments in individuals in a
fashion that will minimize the risk of relapse. Many groups may initially start by transitioning to weekly
treatment, then if that is successful, moving to bi-weekly treatments. Some patients may do well receiv-
ing treatments every 3 or 4 weeks. Maintenance treatments can be indefinite per the results of treat-
ment or patient preference.

SIDE EFFECTS ASSOCIATED WITH ELECTROCONVULSIVE THERAPY

The most common side effects of ECT include headache and muscle soreness. These can typically be
addressed either through premedications or adjustments to the muscle relaxant dose used in treatment.

An immediately concerning side effect is the development of ECT-induced delirium. As they
awaken from anesthesia, all patients experience some post-ictal confusion that may last from minutes
to a few hours. A variety of factors may increase the risk and length of confusional periods (Table 2).
With repeated ECT treatments, this may develop into inter-ictal confusion. In these situations, ECT
should be held, the patient should be closely monitored, and other potential contributions to the devel-
opment of delirium should be investigated.

One side effect that is particularly troubling to the patient is the development of memory impairment.
Memory impairment typically includes both anterograde and retrograde amnesia, varies significantly in
severity and duration, and is influenced by the same factors influencing confusion (Table 2). This
impairment typically disappears over days to weeks following a course of ECT, although anterograde
amnesia often resolves more quickly than does retrograde amnesia (20).

Some patients have reported that more remote memories have been permanently affected and some
report that their memory never returns to normal following ECT (16). Opponents often cite this as a
primary concern about ECT. The cause of such a phenomenon is unclear, and although memory loss
experienced by individuals cannot be concretely confirmed nor dismissed, a global effect does not
appear to be present. It appears that long-term memories are preserved (21) and that personal and auto-
biographical memories are less affected by ECT than are impersonal memories about world events
(22). Clearly, more research is needed in this area, along with further investigation of techniques that
would minimize this risk.
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ELECTROCONVULSIVE THERAPY IN PATIENTS
WITH NEUROLOGICAL DISEASE

There are a multitude of other medical conditions present in patients receiving ECT, and one par-
ticular area of interest is of ECT in patients with complicated neurological conditions. Because the
APAs recommendations now reflect no absolute contraindications to ECT, case reports are now being
published in the ECT literature of successful treatment in patients with neurological disorders.

The greatest concern about treating individuals with neurological disease is the dramatic increase
in intracranial pressure (ICP) seen during ECT. This increased ICP may be substantial: ECT is associ-
ated with an increase in cerebral perfusion at 300% normal (23). However, modification of the hemo-
dynamic response and decrease of mass edema may allow ECT to be safely performed in this
population with neurological disorders. The attempt to reduce cerebral blood flow, and hence ICP, has
been studied in the anesthesiology literature with varying results (24,25). Whereas the systemic use
of antihypertensives does not affect the increased cerebral blood flow, nitroglycerine may significantly
decrease right middle cerebral artery flow as compared with alprenolol or nicardipine (24).

Case reports exist for the successful use of ECT in patients with brain tumors and cerebral edema
(26), tumors and encephalomalacia (27), intracranial vascular masses (28), status post-vitrectomy (29),
metallic skull plates (30), and brain-stimulating electrodes (31). One should remember that isolated
case reports might not capture the true risks of ECT in the larger population of patients with these
problems. In patients with these conditions, it is important to individually evaluate the size and sta-
bility of lesions, and determine if the potential benefit is proportional to the risk of adverse outcomes.

Movement disorders in patients who do or do not have a co-existing psychiatric condition have also
been reported to improve with ECT. Parkinson’s disease (PD) is the most studied movement disorder
in the ECT literature, but there are currently no published randomized, controlled clinical trials using
ECT as a therapy for PD. A recent review found that 41 cases had been reported of treatment of PD
without any associated psychiatric illness; there was motor improvement in 88% of patients (32). The
motor benefits associated with ECT lasted anywhere from days to years. Although improvement can
be seen, patients with PD may be at greater risk for developing post-ECT delirium (33). Possible treat-
ment strategies to address this concern include decreasing dopaminergic medications prior to treat-
ment or spreading out treatment sessions. ECT may also be highly effective in treating depression
associated with PD (33). Other movement disorders reportedly improved by ECT include tardive dys-
kinesia, progressive supranuclear palsy, Wilson’s disease, and Huntington’s disease.

There is little information on the efficacy or safety of ECT in patients with dementia or mild cog-
nitive impairment. Despite the paucity of information, this is a particularly important topic given the
association between subcortical ischemic disease, Alzheimer’s disease, and depression. Naturalistic
and retrospective studies report high rates of response in patients with these disorders, however the
concern is that ECT will worsen already impaired cognitive function. Overall, it appears that elderly
patients tend to have greater and prolonged cognitive side effects with ECT than do younger patients
(8), although other reports examining the elderly population show that ECT may have fewer side
effects and greater efficacy than pharmacological antidepressant management (34). Although ECT
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Table 2
Risk Factors for Development of Post-Ictal and Inter-Ictal Confusion

Patient characteristics Electroconvulsive therapy characteristics

Older age Stimulus waveform (sine wave)
Pre-existing cognitive deficits Higher stimulus intensity
Other pre-existing neurological disease Bilateral treatment

Greater number of treatments
More frequent treatments



is effective in this population, modifications of treatment technique may be necessary to minimize
cognitive side effects.

ECT may be used in individuals with co-existing seizure disorders, however this requires close con-
sultation between psychiatry and neurology providers. These patients often have their anticonvulsant
regimens adjusted or have anticonvulsant medications held the morning of ECT and given after treat-
ment, although this would increase the risk of a prolonged seizure or status epilepticus (SE). Such
events, whether they occur in patients with or without a pre-existing history of seizures, may require
pharmacological management. There are algorithms for management of prolonged seizures in the ECT
suite, and include re-administration of the anesthetic, short-acting benzodiazepines, and if the seizure
continues, phenytoin (35). It is also possible that the presence of excessive post-ECT confusion may
represent nonconvulsive SE.

Interestingly, ECT has also been used to successfully terminate SE (36). The question arises of how
can ECT be a treatment for something that is a potential complication of its use? One theory is that
using ECT in patients with SE may recruit inhibitory actions from healthy tissue, thus terminating the
seizure (36). Further research in this area is needed.

ELECTROCONVULSIVE THERAPY IN MEDICALLY ILL POPULATIONS

Cardiovascular Disorders

The majority of serious ECT complications arise from cardiovascular diseases (CVDs). Recent data
from the state of Texas, which mandates reporting of all ECT treatments and complications, found in
41,660 treatments no immediate deaths and 6 deaths secondary to CVDs occurring from 1 to 4 days
after treatment (2). Two deaths occurred within 24 hours of ECT: a 48-year-old male died from a
myocardial infarction and a 50-year-old female had a cause of death listed as a cardiac arrythmia sec-
ondary to interstitial fibrosis of the conducting system. No information was provided on pre-ECT
workups, cardiac consultations, or pretreatment pharmacological interventions. Another brief report
from the Texas databank examining 49,048 treatments over 5 years found no deaths at the time of treat-
ment (3). They concluded that ECT has a mortality rate of less than 2 per 100,000 treatments, which
may reflect the risks of anesthesia rather than any risk of ECT itself.

ECT has been safely performed in almost all cardiac conditions. The American College of
Cardiology/American Heart Association guidelines identify ECT as a low-risk procedure (37). The
main concern with ECT treatment in patients with CVD is the rapid autonomic fluctuations. The first
parasympathetic rush that occurs with the electrical stimulus and tonic phase of the seizure can cause
numerous arrhythmias including bradycardia, supraventricular arrhythmias, hypotension, and asys-
tole (38). The risk of asystole cannot be predicted, but increases with continued subseizure stimuli;
this is more likely to occur during the first treatment wherein the seizure threshold is determined by
“dose titration,” which may involve several subseizure stimuli (39). After the seizure’s clonic phase,
there is a brief flood of catecholamines, followed by another smaller parasympathetic discharge.
Attention needs to be paid to these relatively rapid physiological changes.

ECT in patients with cardiac often poses a variety of concerns that must be addressed in consulta-
tion with a cardiologist. Although the risk of developing depression after a myocardial infarction has
clearly been documented, the safe and efficacious use of ECT has not. Additional pre-ECT investigative
studies beyond the routine might be required, such as stress testing or echocardiograms. Patients with
atrial fibrillation should be anticoagulated at a therapeutic level for 3–4 weeks before beginning a
course of treatment because of the possibility that they will convert to sinus rhythm after ECT (40).
There are also continuing developments in the field of electrophysiology, with patients being treated
with pacemakers and automatic implantable cardiac defibrillators (41). It appears that ECT may be
safely used in these populations, but more study is needed.
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Respiratory Disorders
The primary respiratory disorders encountered in the ECT suite are chronic obstructive pulmonary

disease (COPD) and asthma, both of which are impacted by autonomic system responses during ECT.
Both groups of patients should always receive pretreatment with their usual pulmonary medications.
In patients with severe COPD, consideration should be given to additionally pretreating the patient
with systemic anticholinergics (as opposed to just ipratroprium bromide) because of the possibility
of increased respiratory secretions produced by the parasympathetic response.

In the pre-ECT evaluation, patients with COPD should have their medications carefully reviewed.
Although less popular now than before, theophylline is still widely used in the treatment of some patients
with COPD and asthma. It has the potential to decrease the seizure threshold and induce SE, although
there are reports of successful ECT performed on patients with COPD who were concurrently using
theophylline (42). A rare side effect of seizures is postictal pulmonary edema. This “neurogenic”
pulmonary edema has been reported on multiple occasions in the ECT, pulmonary, and epileptology
literature (43–45).

Other Medical Disorders
There are a multitude of other medical conditions present in patients receiving ECT but there is

little information on its safety in these populations. One area of potential interest is in patients with
hematological disorders, particularly disorders that increase bleeding risk. Successful ECT has been
described in patients with thrombocytopenia (46), being treated with an anticoagulant (47), and with
von Willebrand’s disease (48).

The treatment of patients with diabetes mellitus (DM), either type 1 or 2, has also been the focus
of some controversy. Previous studies have associated ECT with hyper- and hypoglycemia in patients
with diabetes (49–51). A recent study refutes any complications of glycemic control in patients with
type 2 DM who are on insulin therapy alone (52). No such comprehensive reviews exist showing the
effect of glycemic control on patient’s with type 1 DM or those with type 2 DM who are taking oral
hypoglycemic agents.

CONCLUSIONS

ECT has been used successfully in patients with psychiatric disorders and neurological conditions.
With judicious attention to the physiology of generalized seizures and its modification in the ECT suite,
the treatment of depression, bipolar, and some types of schizophrenia can be effectively treated in
almost any clinical situation. Although the literature documents multiple successful treatments in the
medically ill patient, no methodologically rigorous double-blind, comparisons exist on treatment pro-
cedures and outcomes in these groups. More studies will need to be completed in this area as the field
moves into the realm of evidence-based psychiatry. Because ECT can provide rapid improvement in
psychiatric diseases in the medically ill population, the use of ECT should receive a higher priority
in the treatment of these patients.
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Neurosurgical Treatments for Psychiatric Indications

Lawrence T. Park, Darin D. Dougherty, and Scott L. Rauch

INTRODUCTION

Neurosurgery for psychiatric indications is perhaps the strongest statement to date that psychiatric
disorders, like neurological disorders, are grounded in brain dysfunction. The premise underlying the
effectiveness of these procedures is that altering brain structure will change mental functioning. As
we learn more about how biological states serve as a substrate for complex mental phenomena, the
practice of psychiatry approaches that of other medical specialties, such as neurology. Psychiatric dis-
orders are increasingly conceptualized as an alteration of brain processing and treatments are designed
to intervene on a neurobiological level. Although the pull to connect mind and brain has been evident
throughout the history of medicine, it has only been recently that we have begun to understand how
and why brain-based interventions affect mental functioning in a clinically meaningful way. 

The use of neurosurgery for psychiatric conditions has had a checkered past. Initial attempts to treat
psychiatric and behavioral conditions with surgical interventions lacked scientific precision on a
number of levels. Though these attempts were in large part empirically guided, they did not identify
specific diagnostic indications, they utilized relatively large, crude lesions, and they often did not assess
outcomes with standardized measurement instruments. These reasons, coupled with egregious overuse
of “psychosurgery” in some instances in the past, have contributed to its controversial nature. Over
the past century, many of these shortcomings have been addressed as indications have become more
refined, lesion location has become more precise, and standardized, quantitative instruments are being
used to assess effects. Current research has been able to focus on specific psychiatric disorders and
has been rigorous about measuring outcomes and attending to ethical considerations. This has led to
the creation of a body of coherent data on which clinical decision making can be based. Still, it is
important to recognize that even the best data to date is of a case series or open nature; it has not been
possible to design a randomized controlled trial that is able to assess nonspecific (placebo) effects.

Neurosurgery is rarely employed to treat psychiatric disorders in the present day. The main indica-
tions for these surgeries are the most severe and refractory cases of major depressive disorder (MDD)
and obsessive-compulsive disorder (OCD). Some patients are so afflicted by their illnesses, that at the
prospect of alleviating their suffering, they would choose to undergo such a procedure. It is of impor-
tant note that these procedures are never performed on patients against their will. Although only a hand-
ful of patients undergo neurosurgery for these indications each year in the United States, this treatment
modality is an important one, as it may provide relief when all other treatments have failed, thus pro-
viding hope to those most seriously afflicted. Moreover, like so many decades of previous exploration,
the study of cerebral lesions and their effects on mental states augments our understanding of the
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biological nature of psychiatric illness. This chapter examines the historical precedents of modern day
neurosurgery for psychiatric indications, the development of different neurosurgical approaches, the
current use of neurosurgery for psychiatric indications, the neurocircuitry models thought to underlie
its effect, and future directions for the field.

HISTORICAL CONSIDERATIONS

A common motif throughout the history of medicine has been the idea that brain and mind are linked.
Even preceding Déscartes, and across various cultures, attempts were made to manipulate the head
(and its contents) to change mental states. One of the earliest attempts was called trepanation (Latin:
to bore). Across many different cultures (including neolithic Europe, ancient Egypt, and Peru), the
ancients performed trepanation, the practice of creating a craniotomy lesion using crude instruments,
in an attempt to correct behavioral and mental conditions by releasing the demons or evil humors within
(see Fig. 1).

In the late 1800s, during the “golden period” of classical neurology and psychiatry, empirical meth-
ods began to be applied to the study of the brain. These methods initially consisted of naturalistic obser-
vation and progressed to crude interventional studies on animals, and later humans. It was not until
the later part of the 1900s, with the use of more precise lesions and the advent of more valid and reli-
able outcomes instruments, that full-fledged scientific inquiry into neurosurgery for psychiatric con-
ditions began.

Observational studies of naturally occurring brain lesions confirmed the notion that damage to the
brain resulted in changes in mental functioning. Perhaps the most famous case of a naturally occur-
ring brain injury resulting in mental change was that of Phineas Gage. In a railway accident in
Vermont, in 1848, Phineas Gage sustained a serious brain injury when an explosion drove an iron tamp-
ing rod through his skull (see Fig. 2). Damasio et al. (1) hypothesize that this accident led to signifi-
cant injury to the left medial frontal lobe and possibly to the right medial frontal lobe as well. The
change in Gage’s mental state was profound. John Harlow, the physician who cared for Gage after this
accident, offered a case report that described profound and lasting changes in personality. An entry
on the 32nd day post-injury follows:
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Fig. 1. Prehistoric example of rectangular trepanation lesion from Cinco Cerros, Peru. (Reprinted with per-
mission from the San Diego Museum of Man.)



Fig. 2. Three views of the skull of Phineas Gage from Harlow’s original report.



“Progressing favorably. Fungi disappearing; discharging laudable pus from openings. Takes more food,
sleeps well, and says he shall soon go home. Remembers passing and past events correctly, as well before
as since the injury. Intellectual manifestations feeble, being exceedingly capricious and childish, but with
a will as indomitable as ever; is particularly obstinate; will not yield to restraint when it conflicts with his
desires.” Longer term, these cognitive changes persist. The equilibrium or balance, so to speak, between
his intellectual faculties and animal propensities, seems to have been destroyed. He is fitful, irreverent,
indulging at times in the grossest profanity (which was not previously his custom), manifesting but little
deference for his fellows, impatient of restraint or advice when it conflicts with his desires, at times perti-
naciously obstinante, yet capricious and vacillating, devising many plans of future operation, which are no
sooner arranged than they are abandoned in turn for others appearing more feasible.”

As described by Harlow, his mind was “radically changed”; he was “no longer Gage” (2).
The case of Phineas Gage and other descriptions of brain-injured individuals led researchers to

hypothesize that specific lesions result in specific functional deficits. Natural observation eventually led
to active interventional studies. Unfortunately, the studies of this era offered woefully inadequate descrip-
tions of treatment outcome. In a study of dogs, Friedrich Goltz (3) found that the surgical ablation of the
temporal cortex made the animals more tame and less easily provoked. In an era where the ethical treat-
ment of subjects (man or beast alike) was not emphasized, animal studies quickly led to ablative stud-
ies in humans. Gottlieb Burckhardt (4) was the first to perform surgical ablation of various cortical areas
on humans with psychosis. Succinctly reporting on six cases, he qualitatively noted that three were “suc-
cesses,” two were “partial successes,” and one ended in death. In another ablative series conducted on
humans, Ludwig Puusepp (5) separated white matter tracts between frontal and parietal lobes. Again,
without the use of standardized measures, Puusepp described his results as “failure.”

One of the most significant events in the development of neurosurgical techniques for psychiatric
indications occurred in 1935 at the Second World Congress in Neurology in London. Under serendip-
itous circumstances, the modern era of psychiatric neurosurgery was launched. At that gathering, Egas
Moniz, the renowned Portuguese neurologist who invented cerebral ventriculography, had the oppor-
tunity to hear a presentation by John Fulton and Carlyle Jacobsen, two American researchers from
Yale University. Fulton and Jacobsen were presenting their findings from their work creating ablative
lesions in chimpanzees. They observed that after frontal cortical ablations, chimpanzees showed
reduction in “experimental neurosis” and were less fearful, while retaining an ability to perform com-
plex tasks (6). Moniz hypothesized that similar effects might be seen in humans.

Upon his return to Portugal, Moniz, with his neurosurgical colleague, Almeida Lima, initiated the
use of the pre-frontal leucotomy (referring to the separation of white matter tracts) as the first stan-
dardized neurosurgical approach for “certain psychoses” (note, psychoses in this context, following
the Freudian influenced psychiatric nosology at that time, refers nonspecifically to severe psychiatric
illness). Initially using absolute alcohol injected into frontal white matter tracts (centrum ovale), and
subsequently using a specially designed instrument, the leucotome, to crush or sever white matter,
Moniz and Lima treated severely mentally ill, chronically institutionalized patients (see Fig. 3). These
patients are described as demonstrating psychotic symptoms (disorders of thought), affective symp-
toms (disorders of mood), or some combination of the two. Moniz describes the first patient that under-
went the procedure, a 63-year-old woman with melancholia, anxiety, and paranoid delusions, and
declared her “cured” (7). Moniz (8) went on to describe a case series of 20 more patients, reporting
that 7 were considered “cured,” 7 were significantly improved, and 6 were unchanged. Significant com-
plications, including long-term catatonia and mutism were seen in 11 of 20 patients. Other “minor”
side effects included vomiting, urinary and fecal incontinence, diarrhea, nystagmus, and ptosis. For
his work, Moniz was awarded the 1949 Nobel Prize in Medicine and Physiology.

Moniz was not the only neuroscientist in London impressed by Fulton and Jacobsen’s work. Also
in the audience was Walter Freeman, an American neuropathologist, who, after hearing Fulton and
Jacobsen’s presentation and conferring with Moniz, also became quite motivated to pursue such work.
When he returned from London, Freeman collaborated with the neurosurgeon James Watts, and began
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performing prefrontal leucotomies on psychiatric patients (9). Initially employing a lateral approach
(following Moniz), Freeman soon developed a new procedure with what he considered to be a prefer-
able approach. Employing a trans-orbital approach, Freeman effectively made similar lesions in
frontal white matter tracts by inserting a slender leukotome through the supra-orbital ridge and
sweeping across frontal white matter tracts (see Fig. 4). Because of the resemblance of the leuko-
tome to the common ice-pick, this procedure, the trans-orbital leucotomy (in which orbital frontal
cortex was essentially disconnected from the rest of the brain by virtue of severing its afferent and
efferent tracts) came to be more commonly known as the “ice-pick lobotomy.” In a nonstandardized
study examining the effectivenss of this procedure, results among 74 patients demonstrated that 63%
received “worthwhile benefit,” 23% were “unchanged,” and 14% were “worse.” With symptoms remi-
niscent of Phineas Gage, psychiatric complications were characterized by “nonchalance, inability to
carry out tasks, and loss of social control.” Additionally, there was one reported case of hemiplegia
and the mortality rate was 4% (10).

In an era of overflowing asylums and few effective treatments for chronic debilitating psychiatric
illness (this was prior to the advent of early psychopharmacological agents such as lithium and chlor-
promazine), the use of lobotomy and leucotomy spread across Europe and the United States. In the
United States, the trans-orbital leucotomy became a common procedure for the treatment of the men-
tally ill in the 1950s, and thousands of these procedures were done annually. Freeman literally trav-
eled around the United States performing trans-orbital leucotomies on thousands of patients. Watts,
concerned about the liberal use of the procedure, lack of proper anesthetic techniques (Freeman used
electroconvulsive therapy as “anesthesia”), and lack of sterile technique, distanced himself from
Freeman.

DEVELOPMENT OF NEUROSURGICAL TREATMENTS
FOR PSYCHIATRIC INDICATIONS

From the early procedures of Moniz and Freeman, other neuroscientists have continued to study
and develop alternative neurosurgical approaches. While the initial leucotomy and lobotomy proce-
dures had significant drawbacks (i.e., significant mortality, complications, and unclear indications),
and despite the nonstandardized analysis of their effect, it was evident that some positive effects were
noted. For example, in retrospective data from Tooth and Newton (11), 10,365 British patients who
had undergone frontal lobe ablative procedures demonstrated a 70% improvement rate. However, the
mortality rate was also 6% and other adverse events included a 1% incidence of seizures and 1.5%
incidence of disinhibition syndromes.
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Fig. 3. Frontal lesion sites as described by Moniz. (Reprinted with permission from ref. 7.)



Because of the high incidence of death and other significant adverse neuropsychiatric events asso-
ciated with these early procedures, a more systematic and refined investigation between specific brain
lesions and mental function was undertaken. Given initial experiences with prefrontal lobotomy,
others attempted to refine the technique in an effort to minimize side effects. Lyerly and others (12)
employed a more medial approach, as it was generally felt that increased psychological side effects
were associated with more laterally placed lesions (see Fig. 5).

Wilder Penfield,who often studied epileptic patients and others with structural lesions, examined
the effect of gray matter lesions (gyrectomies) of specific frontal lobe regions. Generally, he found
the effect of such lesions on psychiatric symptomatology to be unsatisfactory, with a high incidence
of adverse effects (13). These patients were tested cognitively and found to have significant deficits
in intelligence that could be accounted for by frontal lobe dysfunction (14). William Scoville and col-
leagues (15) also focused on gray matter lesions, performing and reporting results of orbital under-
cutting, a procedure in which large portions of the orbitofrontal cortex were resected (see Fig. 6).

Following Scoville, Geoffrey Knight, a British neurosurgeon, performed 600 orbital undercuttings
and concluded that the procedure demonstrated maximal efficacy if the lesions extended posteriorly
into subcaudate structures (16,17). Based on these findings, Knight refined this procedure, perform-
ing a subcaudate tractotomy (see Fig. 7), which targeted fronto-striato-thalamic pathway fibers in the
region inferior to the caudate nucleus. Employing brachytherapy as a method of tissue ablation,
Knight implanted seeds of Yttrium 90 (a γ radiation source) in the subcaudate target to create an approx
2 cm lesion around each seed (see Fig. 8).

Although brachytherapy proved to be effective, the size and location of the lesions were more diffi-
cult to control because the effect of radiation on surrounding tissues was difficult to predict and there
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Fig. 4. Trans-orbital approach as diagrammed by Freeman. (Reprinted with permission from ref. 10.)



was the risk that the implanted seeds could migrate. Bridges et al. (18) published a retrospective report
of nearly 1300 patients with “non-schizophrenic affective disorders” at The Geoffrey Knight Unit in
London. Of patients who underwent subcaudate tractotomy, 40–60% went on to live normal or near
normal lives. Additionally, they also demonstrated that the suicide rate was reduced to 1% postopera-
tively, compared with 15% in uncontrolled affectively disordered patients. Another retrospective study
of 208 patients with depression, anxiety, and obsessional neuroses with a mean follow-up period of
2.5 years demonstrated significant improvement in 68% of patients with depression, 50% of patients
with obsessional neurosis, and 62.5% of patients with other anxiety disorders (19). Patients with other
psychiatric disorders, such as schizophrenia, substance abuse, or personality disorders responded poorly
to the procedure. Adverse effects included short-term transient disinhibition syndromes, headache,
confusion or somnolence; personality changes were seen in 6.7% of patients and seizures were seen
in 2.2% of patients. In this study, there was one fatality resulting from migration of an Yttrium seed.
Table 1 outlines early neurosurgical approaches for psychiatric indications.
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Fig. 5. Diagram by P. D. Malone of Lahey Clinic of bimedial approach. (Reprinted with permission from
ref. 59.)
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Fig. 6. Diagram of inferior aspect of orbitofrontal lobe. Area of restricted orbital undercutting as performed
and described by Knight. (Reprinted with permission from ref. 16.)

Fig. 7. T2 -weighted axial MRI of subcaudate tractotomy lesion in the subcaudate region bilaterally.



One of the important technological advances that allowed for the development of more precise pro-
cedures was the ability to accurately position and localize targets in three-dimensional space. Initially
done as unguided, free-hand procedures, lesion size and location were quite variable. This changed
with the development of superior visualization and localization techniques. The stereotactic frame,
initially designed by Sir Victor Horsley, represented an early localization system that led to marked
improvement in the accuracy and precision of cerebral lesions. More sophisticated localization sys-
tems in current use employ computed tomography (CT)/magnetic resonance imaging (MRI) guidance
and provide optimal lesion localization.

The development of an empirically based, statistically sound psychiatric nosology served as an
equally important advance for psychiatric research. The earlier system of diagnosis based on Diagnostic
and Statistical Manual of Mental Disorders, First Edition (DSM-I) (1952) and DSM-II (1968) served
as a classification that embodied psychobiological theories of the time. DSM-III (1980) (and subse-
quently DSM-III R in 1987, and DSM-IV in 1994) represented a marked departure from a theoreti-
cally based nosology to a descriptive, empirically based system. Paralleling this evolution in psychiatric
diagnosis was the development of quantitatively reliable and valid instruments for assessing the sever-
ity of psychiatric symptomatology.

Armed with these advances, researchers were able to study a range of different targets. As part of a
posited “limbic system,” the anterior cingulate gyrus was first mentioned by Fulton in 1947 as a pos-
sible target for neurosurgical intervention (20). Dr. Thomas H. Ballantine, Jr. at Massachusetts General
Hospital was one of the first to use this procedure clinically, and pioneered its application for treatment
of MDD, chronic pain syndromes, and OCD. The surgery is typically conducted under local anesthe-
sia; one to three contiguous lesions are made bilaterally via thermocoagulation through bilateral burr
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Fig. 8. STT brachytherapy. Anteroposterior radiograph, showing yttrium seeds used in Knight’s original SST
procedure. (Reprinted with permission from ref. 60.)



holes. The target is within dorsal anterior cingulate cortex (Brodmann areas 24 and 32), at the margin
of the white matter bundle known as the cingulum. Originally, the placement of lesions was determined
by ventriculography. Currently, however, anterior cingulotomy is performed stereotactically via MRI
guidance (see Fig. 9). Given the use of relatively small lesions, one major advantage of anterior cingu-
lotomy over the other procedures is the decreased incidence of significant complications. However, given
the conservative nature of the lesions, efficacy may also be decreased, with approx 40% of patients return-
ing for a second procedure to extend the first set of lesions.

Ballantine and colleagues (21) retrospectively reviewed 198 cases with mean follow-up of 8.6 years.
They noted significant improvement in 62% of patients with affective disorders, 56% with OCD, and 79%
with other anxiety disorders. A subsequent report reviewed a series of 34 patients who had undergone
MRI-guided cingulotomy (22). Among patients with unipolar depression, 60% responded favorably;
among patients with bipolar disorder, 40% responded favorably; and among patients with OCD, 27% were
classified as responders with another 27% categorized as possible responders. Most recently, a prospec-
tive report of 44 patients with OCD was published, based on a mean follow-up period of
32 months (23). The investigators, employing stringent criteria, found that 45% had responded favorably,
with no serious long-term adverse effects. Complications typically prove to be relatively minor, with
short-term headache, nausea, difficulty with urination, and subjective transient problems with memory.
Of the approx 1000 anterior cingulotomies performed by Ballantine, his successor G. Rees Cosgrove,
and their colleagues at Massachusetts General Hospital, there have been no deaths, and the incidence
of seizure remains approx 1%, with most occurring in patients with a pre-existing seizure history.
Additionally, since the advent of MRI guidance, there has been only one case of stroke postopera-
tively. An independent analysis of a subset of these patients demonstrated no significant lasting intel-
lectual or behavioral impairment or neurological or behavioral adverse effects (24).

Another treatment strategy has involved a combination of two of the aforementioned lesions to maxi-
mize main effect. Desmond Kelley and colleagues (25) developed a procedure called limbic leucotomy,
which combines anterior cingulotomy with subcaudate tractotomy (see Fig. 10). Theoretically, it was
thought that an intervention at two different sites of the limbic system would improve efficacy. The
lesions are made via thermo- or cryo-coagulation. Initially, localization of the lesion site was guided
by intraoperative electrical stimulation (pronounced autonomic response designates the optimal lesion
site); currently, lesion placement is stereotactically guided. The indications for limbic leukotomy
include MDD, OCD, and other severe anxiety disorders. Retrospective review of patients undergoing
this procedure (26) demonstrated an 89% improvement rate for OCD, 78% for MDD, and 66% for other
anxiety disorders with mean follow-up of 16 months. Notably, improvement was only seen after a lag
time of several months. Short-term side effects included headache, lethargy or apathy, confusion, and
lack of sphincter control, which may last from a few days to a few weeks. Postoperative confusion was
commonly seen, but typically resolved over several days. No seizures or deaths were reported, although
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Table 1
Early Neurosurgical Approaches for Psychiatric Indications

Procedure Designers Year Main indications Comment

Prefrontal lobotomy Moniz/Lima 1936 “Psychosis” Lateral approach, development of
leukotome to sever white
matter tracts

Bimedial lobotomy Lyerly 1937 “Psychosis” Medial approach thought to minimize
cognitive complications

Trans-orbital leucotomy Freeman 1946 “Anxiety, worry, Superior orbital approach, “ice-pick”
nervousness” leukotome

Orbital undercutting Scoville 1948 Depression, Orbito-frontal gray matter lesions
anxiety
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Fig. 9. Anterior cingulotomy. Early postoperative sagittal and coronal T1-weighted magnetic resonance
images demonstrating radiofrequency thermocoagulation lesions created in the anterior cingulate gyrus bilater-
ally. (Reprinted with permission from ref. 55.)

Fig. 10. T1-weighted sagittal MRI of limbic leucotomy lesions in anterior cingulate gyri and subcaudate region.



one patient suffered severe memory loss as a result of improper lesion placement. More recently,
another study of 21 patients who underwent limbic leukotomy for OCD or MDD demonstrated 36–50%
response rate (using stringent response criteria) at mean follow-up of 26 months (27). There is also some
evidence (n = 5) that limbic leucotomy may be of benefit for patients with severe self-mutilation, in
the context of repetitive, self-injurious, tic-like behaviors (28).

Anterior capsulotomy targets white matter tracts in the anterior one-third of the anterior limb of
the internal capsule at the level of the intercommissural plane, thereby interrupting fibers of passage
between prefrontal cortex and subcortical nuclei (see Fig. 11). Initially designed in France, and fur-
ther developed by Leksell and colleagues in Sweden, anterior capsulotomy utilizes much smaller
lesions because the density of white matter tracts in the anterior capsule is much higher than white
matter tracts closer to their neurons of origin. However, given that structures are functionally con-
densed, the need for precision of lesion placement is greater, as the possibility of side effects is rela-
tively greater as well. Lesions were originally made in an open procedure via thermocoagulation.
However, more recently the lesions have been made “noninvasively” through radiosurgery using the
“Gamma Knife.” Gamma Knife technology utilizes a γ-radiation source and focuses multiple rays
through the use of a collimator helmet to converge on a single location to create a lesion. Indications
for anterior capsulotomy include MDD, OCD, and other severe anxiety disorders. Herner (29) retro-
spectively reported on the first 116 patients that Leksell operated on. He noted a favorable response
in 50% of those with OCD and 48% of those with MDD, whereas only 20% of those with anxiety and
14% of those with schizophrenia improved. In another prospective study of 35 patients with OCD,
70% had satisfactory outcomes (30). The most significant complications include confusion, which typi-
cally resolves within 1 week postoperatively, permanent weight gain, and intracranial hemorrhage.
Other short-term side effects can include transient headache, incontinence, fatigue, or memory diffi-
culties. With the use of radiation ablation, recovery is typically quicker than open procedures (typi-
cal hospital stay is one night postprocedure), although there is an associated risk of cerebral edema,
which may present as far out as 8–12 months postprocedure. No significant long-term cognitive prob-
lems or adverse personality changes have been noted in patients undergoing anterior capsulotomy.

Most recently, in an ongoing prospective study, the Butler Hospital and Rhode Island Hospital Group
found that anterior capsulotomy was generally well tolerated and effective for patients with otherwise
intractable OCD. Adverse events included cerebral edema and headache, small asymptomatic caudate
infarctions, and possible exacerbation of pre-existing bipolar mania. There were no group decrements
on cognitive or personality tests compared to presurgical baseline, although one patient developed a
mild frontal syndrome, including apathy. A therapeutic response, defined conservatively, was seen in
10 of 16 patients receiving the most recent anterior capsulotomy procedure. Most therapeutic benefit
was achieved by 1 year, and was essentially stable by 3 years (Rasmussen, personal communication).

CURRENT USE OF NEUROSURGERY FOR PSYCHIATRIC INDICATIONS

In the modern era of neurosurgery for psychiatric indications, four main procedures continue to be
used; they are anterior cingulotomy, subcaudate tractotomy, limbic leucotomy, and anterior capsulo-
tomy. All four procedures incorporate bilateral lesions and take advantage of modern stereotactic locali-
zation techniques (see Table 2).

These procedures have demonstrated the best balance to minimize adverse effects yet maximize bene-
ficial effects. Informed by the abuses of the past, the use of these procedures is tightly controlled, usu-
ally by internal oversight by the institutions that perform them. Currently, only a handful of centers
worldwide perform neurosurgery for psychiatric indications and the numbers of patients that receive
this procedure in the United States annually ranges in the dozens. In the United States, centers in Boston,
Massachusetts; Providence, Rhode Island; Gainesville, Florida; and Cleveland, Ohio have established
interdisciplinary committees (consisting of neurosurgeons, neurologists, and psychiatrists) to evaluate
patients for appropriateness for treatment. Criteria for appropriateness for surgery are quite stringent;
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Fig. 11. (A) Axial T1 MRI of acute and (B) axial CT of chronic anterior capsulotomy lesions. (Reprinted
with permission from BMJ Publishing Group. From JNNP, 63(6), 1997.)



patients must demonstrate nonresponsiveness to an exhaustive array of other available therapies.
Additionally, patients are never forced or coerced into undergoing a procedure; in fact, patients (and
their families) must petition these committees for consideration for surgery. International centers, in
London and Stockholm, also employ the interdisciplinary committee approach, and in Britain addi-
tional formal approval from the Mental Health Act Commission is required.

Generally speaking, contemporary neurosurgical treatments across all psychiatric indications demon-
strate significant improvement in 40–70% of cases and outstanding improvement in greater than 25%
of cases. Response rates for MDD are slightly better than those for OCD. Side effects are minimal,
with the most common severe complication being seizures that occur in 1 to 5% of cases. Frontal lobe
syndromes, confusion or subtle cognitive deficits are relatively rare occurrences and typically mild when
they do occur. In fact, overall cognitive function (as measured by standard intelligence quotient) often
improves. This is attributed to the fact that cognitive compromise associated with primary psychiatric
disorders resolves once the primary disease process remits. Studies have demonstrated that neurosurgery
for psychiatric conditions may decrease suicide rates overall, although any individual patient who fails
to respond to these “procedures of last resort” may be at higher risk for completed suicide (31).

Based on the current body of outcome data, the best established psychiatric indications for neuro-
surgery are MDD and OCD. Patients to be evaluated for neurosurgery must demonstrate extremely
severe symptomatology, refractoriness to existing treatments, and willingness and capacity to consent
for such a procedure. Furthermore, patients must also demonstrate access to and a willingness to
participate in long-term psychiatric follow-up care. Symptoms must be chronic, severe and debilitat-
ing, and must be documented by quantifiable measures (i.e., patients with OCD typically have Yale-
Brown Obsessive-Compulsive Scale scores ≥25; patients with MDD typically have Beck Depression
Inventory scores of ≥30). Refractoriness to treatment refers to the failure of an exhaustive array of
other available established treatment options. Patients must be free of other psychiatric conditions that
would interfere with treatment effects. Psychoactive substance use or personality disorders are con-
sidered significant relative contraindications. Patients must be in good medical condition, and able to
tolerate a procedure of this nature. A history of significant cardiopulmonary disease, age greater than
65 years, structural brain lesions, and significant central nervous system injuries are relative contra-
indications. A history of past seizures is a risk factor for perioperative seizures and must be weighed
in the overall risk–benefit assessment. Preoperative work-up consists of standard blood and urine lab-
oratory tests, electrocardiogram, brain MRI, electroencephalogram, and psychometric testing.

In the postoperative period, there is generally no immediate beneficial effect following the treat-
ment; it may be several months before beneficial effects emerge. Side effects occur in less than one-
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Table 2
Current Stereotactically Guided Neurosurgical Approaches for Psychiatric Indications

Procedure Designers Year Main indications Comment

Anterior capsulotomy Leksell 1950 OCD, anxiety, Anterior limb of the internal capsule,
MDD gamma knife

Subcaudate tractotomy Knight 1964 Depression, Subcaudate (ventral striatum) lesions,
anxiety, Yttrium 90 brachytherapy
obsessions,
schizophrenia

Anterior cingulotomy Fulton/ 1967 MDD, OCD, Anterior cingulated gyrus and
Ballantine chronic pain cingulum bundle

Limbic leukotomy Kelley 1973 MDD, OCD, Subcaudate tractotomy + cingulotomy
anxiety

OCD, obsessive-compulsive disorder; MDD, major depression disorder.



half of all patients and are typically transient (lasting a few days to a few weeks). Short-term side effects
may include altered mental status, headache, or urinary or fecal incontinence. Special care must be
taken to monitor for potential surgical complications—including infection, hemorrhage, seizures, or
altered mental status. Postoperatively, patients are typically monitored in the hospital setting for 1 to
2 days (this varies by procedure and surgical team). After the immediate postoperative phase, an MRI
should be obtained to document the placement and extent of the lesions.

Because no immediate beneficial effect is typically observed, long-term comprehensive treatment,
including psychopharmacology and psychotherapy, is required for all patients. Optimal response is
thought to result from interplay between the neurosurgical intervention and traditional psychiatric ther-
apies. Particularly for OCD, intensive behavior therapy should be initiated as soon as the patient is
able, preferably within the first month postoperatively.

Given the history of use of neurosurgery for psychiatric conditions in the past, and given the poten-
tially compromised nature of the mental state of the psychiatric patient, informed consent is a vital aspect
of the evaluation process as well. Neurosurgery today is never performed on patients against their will,
whether they are competent to refuse the procedure or not. All patients undergoing a neurosurgical pro-
cedure must be able to demonstrate competency to make such a decision, and must demonstrate their
desire to proceed with the treatment. For this reason, age under 18 is seen as a relative contraindica-
tion, although there have been rare cases when procedures have been performed with the assent of the
patient as well as the consent of the legal guardian.

NEUROCIRCUITRY MODELS

Evidence for neurobiological models of psychiatric conditions is gathered from various areas of
research. The most basic source of information is the association between structural abnormalities in
the brain and changes in mental functioning. The observation of neurosurgical lesions and their result-
ing functional effects is one example of this type of evidence. Additionally, the advent of neuroimaging
has greatly increased our understanding of the underlying biology of mental states. Structural imag-
ing techniques (CT and MRI) have been instrumental in associating certain biological changes with
alterations in mental functioning. Improved neurochemical and neurohistological techniques have fur-
thered our understanding of how the brain is wired and how it functions. Perhaps most importantly,
the development of functional neuroimaging techniques has significantly advanced the field as in vivo
functional physiological states can be linked with mental states.

Currently, there are two major neurocircuitry models that may serve as a conceptual framework
for understanding psychiatric neurosurgery for OCD and MDD. One model focuses on cortico–
striato–thalamo–cortical circuitry (CSTC) and provides us with a mechanism to explain how neuro-
surgery may help to treat OCD and other related disorders. The other model, a network model of
limbic–cortical connectivity contributes insights into how neurosurgery effectively treats MD.

Cortico–Striato–Thalamo–Cortical Circuits: OCD and Related Disorders

The CSTC circuitry model has been elaborated by Alexander and colleagues (32,33). This model
describes five segregated CSTC circuit loops that are situated in parallel (with preservation of topo-
logical relationship to each other) and have been postulated to mediate specific types of human activ-
ity and behavior (see Fig. 12). Each circuit consists of a cortical area linked to a unique striatal area,
which is in turn linked to a unique part of the thalamus and then returns in a feedback loop to the orig-
inal cortical area. In addition to a main, or direct, pathway, there is also an associated indirect pathway.
It is thought that the balance between direct and indirect pathway may serve as the mechanism for
modulating the activity in each circuit. Each circuit is referred to by its associated cortical compo-
nent. The five circuits include: motor cortex, oculomotor cortex, dorsolateral prefrontal cortex
(DLPFC), orbitofrontal cortex (OFC), and anterior cingulate cortex (ACC). Interestingly, two of the
circuits mediate motor activity,whereas the other three are thought to mediate aspects of mental activ-
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ity. The DLPFC has been associated with executive function; the OFC and the ACC have been asso-
ciated with attention modulation, and affective function.

Focusing on two of the five CSTC circuits, a theory of pathophysiology in OCD has been devel-
oped. Specifically, it has been proposed that the OFC circuit, ACC circuit, and the caudate nucleus
play a central role in the pathophysiology of OCD (34,35). Furthermore, there is a convergence of
evidence to suggest that some primary pathological process within the striatum might underlie the
CSTC dysfunction in OCD. The prevailing theory suggests that a relative imbalance favoring the direct
vs. indirect pathways within this circuitry, leads to overactivity (i.e., amplification) within OFC and
ACC, caudate nucleus and thalamus, resonant with failed striato-thalamic inhibition (i.e., filtration)
within this same circuitry. There is hyperactivity at rest within the OFC-caudate CSTC circuit that is
exaggerated during symptom provocation and attenuated following successful treatment. A similar
profile is present within ACC, although this appears to be a more nonspecific finding across different
types of anxiety states.

This basic scheme has been extended to provide a comprehensive model for a group of purportedly
related disorders, called “obsessive-compulsive spectrum (OC spectrum) disorders.” In addition to OCD,
the OC spectrum also includes Tourette’s syndrome, trichotillomania, and body dysmorphic disorder.
The “striatal topography model” of OC-spectrum disorders suggests that these diseases share under-
lying CSTC dysfunction vis-à-vis primary striatal pathology. Moreover, each specific clinical presen-
tation reflects the topography of pathology within the striatum and hence the constellation of dysfunction
across CSTC circuits (36,37). To elaborate, the notion is that OCD and body dysmorphic disorder (the
OC spectrum disorders characterized by intrusive cognitive and visuospatial symptoms) involve
caudate pathology; whereas Tourette ‘s syndrome and trichotillomania (principally characterized by
intrusive sensorimotor symptoms), involve pathology within the putamen and dysfunction of sensori-
motor CSTC circuitry.
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Fig.12. Parallel cortico–striato–thalamo–cortical circuits as diagrammed by Alexander. (Reprinted with per-
mission from ref. 32.)



Most recently, pioneering neuroanatomical research by Haber and colleagues (38) has provided a
scheme for considering CSTC function that emphasizes a cascading spiral interaction, rather than segre-
gation, across CSTC circuits. This model of normal CSTC function suggests a flow of information
from motivation to cognition to motor behavior. This raises the possibility that OCD—as well as other
OC spectrum disorders—may not reflect dysfunction within a single segregated CSTC circuit, but
rather represent a failure in the smooth cascade of information across the various CSTC circuits. For
instance, in the case of OCD, cognitions and motivations to act seem to persist (as obsessions with
attendant anxiety, respectively), such that motor output fails to reset these thoughts and motivations,
hence driving stereotyped motor repetition (compulsions).

Cortico–Limbic Network Model: Major Depression

Similar to OCD, CSTC circuitry has also been implicated as the biological substrate of MDD.
However, in addition to CSTC mechanisms, prevailing models of MDD have focused on other critical
elements of the limbic system, namely the amygdala and hippocampus, as well as the hypothalamic–
pituitary–adrenal (HPA) axis (39–43). Over the past several years, Helen Mayberg and colleagues
(41,44,45) have been refining a theory of network dysfunction that theorizes that depression is medi-
ated by dysregulation between different cortical, subcortical, and limbic components that have known
anatomical and functional interconnections (see Fig. 13). As a work in progress, this model has been
iteratively revised in order to assimilate and accommodate the body of research in this area as it accrues.
In this model, specific brain areas are classified into three different main compartments: cortical (blue),
limbic (red), and subcortical (green). Mayberg postulates that each of the compartments is related to
different mental and physiological functions: cortical related to cognitive function, subcortical related
to self-referential awareness, and limbic related to autonomic functioning. This theory fits well with
the phenomenological quality of depressive episodes. As MDD is a syndrome, it is experienced as a
constellation of various symptoms. In addition to emotional alteration, depressive episodes often are
characterized by a combination of cognitive, motor, and neuroendocrinological manifestations.
Following Mayberg, the cognitive and motor deficits of MDD may be explained by dysfunction
within a cortical “dorsal compartment,” including anterior, dorsal, and lateral prefrontal cortex, dorsal
ACC, and parietal cortex as well as premotor cortex. The emotional symptoms of MDD may be related
to dysfunction within a paralimbic “ventral compartment,” including subgenual ACC, OFC, and ante-
rior insular cortex. These dorsal and ventral compartments communicate with their striatal counter-
parts; the dorsal compartment is linked to the dorsal (cognitive/motor) striatum, and the ventral
compartment is linked to the ventral (limbic) striatum. Interestingly, the dorsal and ventral compart-
ments appear to be reciprocally inhibitory (46–49). Thus, in MDD, generally there appears to be
hypoactivity within the dorsal compartment and hyperactivity within the ventral compartment.

A triad of areas seem to play a critical role in mediating the balance of activity between the ven-
tral and dorsal compartments, both in health and disease. The amygdala is positioned to assess the
reward and threat value of external stimuli, and has the capacity to drive the balance of activity toward
the ventral compartment. The pregenual ACC has the capacity to facilitate the restoration of dynamic
equilibrium between the compartments, via its inhibitory influence over both dorsal and ventral ele-
ments (46–49). Finally, the hippocampus, in addition to its role in cognition, has reciprocal connec-
tions with the amygdala, and projects to the hypothalamus to influence the HPA axis as well as other
functions that are disturbed in depression such as sleep and appetite. Therefore, it is proposed that
amygdala hyperactivity and hippocampal inefficacy may be central to the pathophysiology of MDD.
Of note, it has been proposed that exposure to stress during early development or chronic exposure
could represent a risk factor for evolving such a profile (50). Thus, successful treatment of MDD (via
any of a number of modalities) may rely on some combination of deactivation of the ventral com-
partment, inhibition of the amygdala, stimulation (or protection) of the hippocampus, and/or enhanced
efficacy of the pregenual ACC.
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Mechanism of Action Underlying Neurosurgical Procedures
In the case of anterior cingulotomy, the lesions are placed within dorsal ACC and typically impinge

upon gray matter in the cingulate gyrus as well as the white matter cingulum bundle. Thus, in addi-
tion to reducing cortical mass and activity within dorsal ACC, it is likely that these lesions modify
cingulo-striatal projections, and also disinhibit pregenual ACC. Given the composition of the cingu-
lum bundle, it is also possible that its disruption in cingulotomy could influence reciprocal connec-
tions between the ACC and several other structures, including OFC, the amygdala, the hippocampus,
or posterior cingulate cortex (51). Given the CSTC neurocircuitry model of OCD, these are all poten-
tial sites of therapeutic action. Given the cortico–limbic network model of MD, it might be more appeal-
ing to consider that lesions of dorsal ACC might produce disinhibition of pregenual ACC, which in
turn, might render patients more responsive to antidepressant pharmacotherapy postsurgically.
Alternatively, lesions of the cingulum bundle might interrupt ascending influences of the amygdala
on the dorsal compartment.
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Fig. 13. Schematic model illustrating relationships among regions mediating cognitive-behavior therapy
(CBT) and drug response. Regions with known anatomical and functional connections that also show significant
metabolic changes following successful treatment are grouped into three compartments—cognitive, autonomic,
and self-reference. Box labeled “Attention-Cognition” designates areas of change seen with both treatments. Box
labeled “self-reference” designates changes unique to CBT. Box labeled “Circadian-Vegetative,” except am
(amygdala) and including thal (thalamus) in center box designates areas of change unique to paroxetine. Solid
lines and arrows connecting these boxes identify known corticolimbic, limbic-paralimbic, and cingulate-
cingulate connections. Lighter lines and arrows with “Attention-Cognition” and “Circadian-Vegetative” boxes
indicate reciprocal changes with treatment. The model proposes that illness remission occurs when there is mod-
ulation of critical common targets (“Attention-Cognition” box), an effect facilitated by top-down (medial frontal,
anterior cingulate) effects of CBT (“Self-reference” box) or bottom-up (brainstem, striatal, subgenual cingulate)
actions of paroxetine (“Circadian-Vegetative” box and thal [thalamus] in center box). PF9 indicates dorsolateral
prefrontal; p40, inferior parietal; pCg, posterior cingulate; mF9/10, medial frontal; aCg24, anterior cingulate;
oF11, orbital frontal; bg, basal ganglia; thal, thalamus; Cg25, ventral subgenual cingulate; a-ins, anterior insula;
am, amygdala; hth, hypothalamus; and bs, brainstem. Numbers are Brodmann area designations. (Reprinted with
permission from ref. 62.)



In the case of subcaudate tractotomy, bilateral orbitomedial leucotomy lesions are made. The orbito-
medial leucotomy lesions purportedly interrupt fibers of passage connecting OFC and subgenual
ACC to the thalamus, and might also disrupt amygdalo-fugal fibers to OFC and subgenual ACC (52).
In OCD, interruption of reciprocal projections between OFC and thalamus would theoretically decrease
reverberating (amplified) activity in the OFC-caudate CSTC, leading to a reduction of OCD symp-
toms. Likewise, in MDD, lesions of the subgenual ACC or OFC would directly reduce activity within
the ventral compartment, which in turn would be hypothesized to reduce depressive symptoms.

In the case of anterior capsulotomy, lesions of the ventral portion of the anterior limb of the ante-
rior capsule purportedly interrupt OFC and subgenual ACC pathways to the thalamus. Additionally,
the placement of these lesions may also compromise areas of adjacent striatal territory. Striatal damage
may occur if the lesions interrupt fronto-striatal projections, if the lesions themselves impinge on the
striatum, or if infiltration of edema surrounding the lesions encroaches on the striatum itself or fronto-
striatal projections. For OCD, disruption of pathological CSTC circuitry at the level of OFC-caudate
or reciprocal OFC-thalamic communications could underlie the therapeutic effects of anterior capsu-
lotomy. For MD, deactivation of subgenual ACC or disruption of interconnections between the ele-
ments of the ventral compartment are plausible modes of therapeutic action for anterior capsulotomy.
Interestingly, an MRI study of anterior capsulotomy for OCD and other anxiety disorders indicated
that appropriate placement of lesions within the right anterior capsule was critical to subsequent thera-
peutic response (53). Furthermore, functional imaging data from a small cohort of patients with severe
anxiety disorders undergoing anterior capsulotomy demonstrated reductions in activity within orbit-
omedial frontal cortex from presurgical to postsurgical scans (54).

FUTURE DIRECTIONS

One current area of investigation based on neurocircuitry models has focused on predicting treat-
ment response to neurosurgery. Given the serious nature of the intervention, such knowledge would
be helpful in selecting candidates for neurosurgical invervention. Initial explorations in this area using
preoperative positron emission tomography scans have demonstrated specific patterns of regional brain
activity that may serve as predictors of response. Rauch et al. (55) demonstrated that preoperative
hypermetabolism in right posterior cingulate cortex predicted superior treatment response in OCD
(see Fig. 14). In the analogous study performed to examine correlates of treatment response in MD,
Dougherty et al. (56) demonstrated that preoperative hypermetabolism in left subgenual cortex and
left thalamus predicted superior treatment response (see Fig. 15). If treatment response can be reli-
ably predicted by specific preoperative metabolic states, we may be able to more accurately deter-
mine the optimal candidate for a specific procedure.

Another exciting development is the application of neurosurgical devices in the treatment of psychi-
atric disorders. At this point in time, the most promising technology is deep brain stimulation (DBS).
Originally developed as a treatment for movement disorders (such as Parkinson’s disease), neurolo-
gists are quickly gaining experience with the operation of these devices. Recent preliminary reports
have demonstrated the potential of DBS for treating OCD (using the capsulotomy target) (57) and for
altering anxiety and mood states (58). Further investigation will ultimately be needed to determine its
efficacy and clinical value, however this modality of treatment offers many potential advantages. First
and foremost, DBS offers a modality of treatment that is not inherently ablative in nature. In addition
to avoiding the destruction of tissue, one has the theoretical flexibility of modulating treatment by
varying such parameters as which combination of electrodes are activated, and stimulus characteris-
tics such as polarity, intensity, and frequency. Thus, parameters could be optimized for each individ-
ual patient. As DBS does not permanently destroy brain tissue, electrodes could be inactivated or
removed, with the presumed reversal of any effects. Additionally, from a research perspective, DBS
provides an important opportunity to conduct studies with a crossover design, thus enabling trials com-
paring active treatment with sham control.
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The use of neurosurgery for psychiatric indications remains one of the most powerful tools avail-
able both for clinical treatment of psychiatric disorders as well as for the exploration of the connec-
tion between mind and brain. Coupled with ever-developing neuro-investigative techniques, research
into physical manipulations of the brain will not only expand our understanding of neurobiology, but
also promises to lead to the development of increasingly safe and effective clinical interventions. In
the near future, we hope to see refinement of lesion areas, identification of superior targets, individ-
ually tailored interventions for specific patient presentations (e.g., whereby targets are individually
determined for each patient), development of predictive methods to determine likelihood of treatment
response or complications, improved ability to utilize all treatment modalities in synergy, and the devel-
opment of more efficacious and safer modalities of treatment.

358 Park et al.

Fig.14. PET finding of a statistically significant correlation between preoperative cerebal metabolism within
right posterior cingulate cortex and Y-BOCS improvement following cingulotomy. Upper left and right and lower
left panels show the 9 voxel locus in brain of significant correlation, as viewed from the three conventional orthog-
onal perspectives. The correlation analysis is graphically illustrated in the lower right panel. The y-axis reflects
% normalized rCMRglu values averaged over the 9 voxel ROI; 100% is equivalent to the grand mean of CMRglu
for the entire acquired brain volume. The x-axis reflects perceent Y-BOCS improvement from preoperative 
to postoperative time points. rCMRglu, regional cerebral metabolic rates for glucose; ROI, region of interest; 
Y-BOCs, Yale-Brown Obsessive Compulsive Scale.
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Psychotherapy for Psychiatric Disorders

John R. McQuaid and Laura Campbell-Sills

INTRODUCTION

Psychotherapy has developed, in the past 100 or more years, from a theoretically derived interven-
tion with little empirical support to a broad range of interventions for which there is an equally broad
range of evidence. This chapter provides an overview of psychotherapy for psychiatric disorders. The
goals of this chapter are to review the history of psychotherapy development, identify the primary effi-
cacious approaches of psychotherapy, and describe the interventions currently used with specific dis-
orders. This chapter focuses on evidence-based psychotherapies (with demonstrated treatment benefit
in stringently controlled research trials) because it is our perspective that training and education in treat-
ment should emphasize those interventions supported by scientific data. We hope to provide readers
with an adequate understanding of the current literature to make effective treatment recommendations.

AN OVERVIEW OF THE HISTORY OF PSYCHOTHERAPY

Psychotherapy initially developed out of the models of Freud and his contemporaries in the form
of psychoanalysis (1,2). They proposed that disorder stemmed from unsuccessful attempts to control
unconscious drives associated with sex and aggression. Freud argued that defenses, used to manage
these drives, generated conflicts. Freudian theory stated that psychoanalysis provided insight into these
drives, and that insight would lead to a reduction of the psychopathology. Interventions derived from
Freudian models emphasized the use of the therapeutic relationship to uncover and develop insight
into these unconscious processes. The analyst provided a neutral presence, upon which the patient’s
unconscious processes projected a range of assumptions and defenses. By interpreting these processes,
the analyst aided the patient in becoming aware of unconscious drives and defenses against these drives,
and aided the patient in developing insight. The model hypothesized that with insight patients would
be able to engage in healthier behaviors in response to their drives.

Freud’s theories were developmental in nature, attributing the presence of psychopathology to prob-
lems in coping with developmental milestones. Later psychodynamic models (such as object-relations
theory) placed increasing emphasis on developmental influences and interpersonal relationships (3).
These models suggested that early relationships, by providing consistency, support, and nurturing,
helped the developing individual gain a sense of self and the ability to differentiate between one’s own
needs and the needs of others. Psychopathology, according to these models, arose when early environ-
ments either did not provide appropriate boundaries (so that individuals had a poor ability to differ-
entiate their own needs and those of others), or were inconsistent and unpredictable (leading to an
experience of vulnerability and anxiety) (3). The interventions remained similar to psychoanalysis in
terms of an emphasis on examining the therapeutic relationship. On the other hand, there was a greater
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emphasis on the nurturing aspect of the relationship as a healing mechanism. Whereas in original psycho-
analysis the role of the therapist was to provide an object to which the patient could react, and then
serve as an interpreter of those reactions, in object-relations theory and self-psychology the therapist
provided a “corrective emotional experience” by serving as a consistent, supportive relationship.
These models propose that the positive relationship in itself improved functioning by allowing the
patient to recognize old defenses and engage in new, more effective defenses.

In general, psychoanalytic and psychodynamic models proposed that therapy was a long-term pro-
cess (in some cases, multiple sessions per week for years), requiring extensive examination of the thera-
peutic relationship to produce insight and change. Whereas these models dominated psychotherapy
initially, the “behavioral revolution” particularly from the 1940s to 1960s, challenged several core
tenets of psychoanalysis, including the validity of the underlying theory, the efficacy of the treatments,
and the scientific merit of the interventions. Behavior therapy grew in popularity and sophistication,
and benefited in particular from the application of scientific principles to assessing the effects of these
treatments.

Behavioral therapies arose out of the theories of classical and operant conditioning. Behavior ther-
apists rejected the reliance on unconscious (and therefore unobservable) processes to explain behav-
ior, including pathological behavior (4). Instead, they proposed that psychopathology could be
explained by the same principles of learning that had been shown to explain how behaviors changed
in response to positive and negative stimuli, and argued that only observable behaviors were appro-
priate targets for intervention. Behavioral therapists therefore developed interventions designed to
modify problematic behaviors (e.g., avoidance resulting from anxiety, depressive withdrawal), by
changing the reinforcers in the patient’s life. This was done both through both operant conditioning
(e.g., teaching assertiveness skills and activity scheduling, with the goal that the new behaviors would
be reinforced by positive responses from the environment), and classical conditioning (e.g., system-
atically pairing feared stimuli with relaxation training). Behavioral therapy brought to psychotherapy
the value of applying scientific principles to the study of psychotherapy. Because the interventions
tended to focus on specific behaviors rather than broad personality change, behavior therapy tended
to be much more short term, depending on the target of treatment (5,6).

In the 1960s, researchers developed increasing sophistication in conceptualizing and studying cog-
nitive processes. Whereas behaviorists had chosen to reject cognition as an appropriate target of inter-
vention owing to its inherently unobservable nature, other scientists started to develop models that
incorporated cognitive elements in the understanding of normal behavior as well as psychopathology.
In particular, Albert Bandura developed social learning theory to explain scientific evidence of obser-
vational learning, in which behavior change occurred not through direct experience (as was the case
in operant and classical conditioning) but through observing the behaviors of others (7). Bandura and
other cognitive researchers proposed that cognitive processes mediated between a stimulus and a
learned response. These models implied that cognitive factors could serve as a target of treatment.

Cognitive therapy arose in part as a response to the developments in the understanding of cognition,
and in part as a reaction to limitations of psychoanalytic/psychodynamic models of psychotherapy.
Cognitive therapy, as conceptualized by Albert Ellis, Aaron Beck, and others, proposed that emotional
responses arose from the cognitive interpretation of life experiences (8,9). Individuals with mood and
anxiety disorders had a tendency to interpret experiences in particularly negative or threatening ways.
Based on this model, treatment involved retraining patients to notice their thinking, evaluate whether
the thoughts were accurate or if there was some error contributing to the negative mood state, and then
generate more accurate, healthy thoughts that helped improve mood. In contrast to psychodynamic
models, cognitive therapy emphasized the present rather than exploration of early life history. In addi-
tion, therapy was structured, with the therapist actively teaching new skills and assigning homework.
Over time, cognitive therapy has incorporated behavioral principles to such an extent that it is now
frequently referred to as cognitive-behavior therapy (CBT), and this is the term that is used in the rest
of the chapter.
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Since the development of the cognitive therapies, there have been additional models elaborated and
subjected to rigorous empirical validation. In particular, interpersonal psychotherapy (IPT) is a manu-
alized intervention based on psychodynamic and attachment theories (10). IPT was initially devel-
oped as a depression treatment, and focuses on interpersonal roles as contributors to depression. The
treatment focuses on helping patients learn about these roles, and through their understanding develop
healthier interpersonal relationships. Several studies have demonstrated that IPT is efficacious for the
treatment and prevention of major depression (11).

As researchers have advanced in their understanding of the mechanisms of treatments, some of the
deficits in the standard treatments became apparent. In particular, researchers in cognitive and behav-
ioral therapies identified that the emphasis on change at times did not address the reality of patients’
lives. Therefore, therapy researchers began to develop modified interventions that included compo-
nents designed to help patients with unchangeable situations. These interventions often drew on relax-
ation and meditation practices designed to allow patients to experience negative situations in a more
“accepting” manner. Some examples of this are acceptance and commitment therapy (12), dialectical
behavior therapy (13), and mindfulness-based cognitive therapy (14). Several of these interventions
have been subjected to randomized controlled trials and demonstrated to be effective for treatment of
psychiatric disorders (12–14).

This is a brief overview of major psychotherapeutic models. There are a variety of additional forms
of therapy derived from each of these schools. In addition, many therapists describe themselves as eclec-
tic (drawing techniques from different models) or integrationist (using an organizing theory that com-
bines different theories to generate treatment approaches). An example of an integrationist model is
biologically informed psychotherapy for depression (BIPD [15]). BIPD is based on a biological theory
of the etiology and course of depression, and incorporates interventions derived from other models based
on predictions generated by the biological model. Another model that is appearing to be more and more
integrationist is “Eye Movement Desensitization and Reprocessing” (16) a controversial intervention
that developed from a specific technique (i.e., having patients move their eyes back and forth while recall-
ing traumatic events) to an elaborate model incorporating interventions from behavioral, cognitive-
behavioral, and psychodynamic models.

Although there is extensive need for discussion of additional psychotherapy approaches, for the
purposes of this chapter we emphasize the primary treatment models that have received scientific
scrutiny. Several groups have recently put together guidelines for evaluating the efficacy and effective-
ness of psychotherapy (17,18). For the current chapter, we emphasize treatments that are efficacious or
probably efficacious, based on the criteria established by Chambless and Hollon (17). This requires that
the intervention has been shown to be superior to placebo, or equivalent or superior to an established
treatment, in at least two well-defined randomized controlled trials (RCTs). Probably efficacious ther-
apies have either been shown superior to placebo or equivalent to a validated treatment in one well-
designed RCT, or in several trials with significant limitations, or in a large series of case studies.

INTERVENTIONS FOR ADULT PSYCHOPATHOLOGY

Mood Disorders

A large number of studies have tested psychotherapies for unipolar major depressive disorder
(MDD). Those that are currently known to be efficacious are behavior therapy (both group and indi-
vidual), CBT, IPT, and behavioral marital therapy (18–20). There are fewer studies for other mood
disorders. There is some evidence for CBT as an intervention for bipolar disorder, as well as family
therapy and a modified version of IPT (21,22).

Behavior Therapy

Behavior therapy (BT) for depression emphasizes the importance of positive reinforcers and
increasing rewards in the environment. As with any intervention, an initial assessment is necessary



prior to treatment in order to determine whether the treatment is appropriate, and if so, what areas to
target in therapy. However, given the behavioral framework on which this treatment is based, the assess-
ment emphasizes quantifiable problems and target goals over more general terms such as diagnostic
labels. Diagnosis is assessed with standardized measures, and then the components of the depressive
symptomatology are detailed (e.g., specific problems associated with depression, behavioral changes,
interpersonal difficulties). These data both improve the understanding of the diagnosis as well as pro-
vide initial targets for intervention.

Early treatment components include orientation and education about the model to facilitate patient
involvement. At this point, the therapist conducts an extensive assessment of the reinforcers in the
patient’s environment, including pleasant or rewarding activities and social contacts. Patients learn
to track their activities and rate the effect of their activities on their mood. They learn to set goals,
schedule activities, and to problem solve when there are factors preventing the increase of reward-
ing activities.

The other major component of BT is interpersonal skills training. From a behavioral perspective,
healthy relationships are a major resource for positive reinforcement. Patients in BT are taught skills
specifically designed to improve relationships, including listening skills, assertive communication (e.g.,
learning to directly express opinions and desires in a clear but respectful manner), and effective agree-
ing and disagreeing. To aid in learning these skills, treatment can include role-playing, or be done in
a group format so that other group members can provide feedback.

Cognitive-Behavior Therapy

As noted before, CBT interventions are short-term, problem-focused techniques designed to help
patients notice their thoughts and behaviors, identify the costs and benefits of those thoughts and behav-
iors, try out new ones, and then assess whether the changes have improved the patient’s target goals.
We divide the interventions into three components, early, middle, and late interventions, for the pur-
poses of review.

CBT is quite closely related to BT in many aspects, particularly early in therapy. Assessment is simi-
lar to BT assessment, emphasizing standardized assessment and quantifiable targets of intervention.
However, there is a greater emphasis on assessing cognitive processes. As with BT, the CBT therapist
wants to make sure that the patient is as informed as possible about the model of treatment. Both treat-
ments are collaborative models, meaning that the patient is expected to play an active role in guiding
the treatment, choosing the targets of intervention, and actually testing out exercises and providing
feedback. To do so, the patient needs to understand the intervention.

In CBT, the therapist will describe the treatment to the patient, check in to make sure the patient
understands the information presented, and provide patients with handouts describing the treatment.
Critical components for the therapist to cover are the collaborative relationship between therapist and
patient, the use of homework assignments, the role of behavioral experiments in testing patient beliefs
and generating new behaviors, and the importance of feedback. As the patient comes to understand
the treatment, the therapist and patient will develop a therapeutic agreement as to whether they will
work together, and if so, for how long and toward what goals. Finally, the therapist attempts to pro-
vide the patient with some interventions both to demonstrate how therapy will work, as well as to help
reduce some of the patient’s current distress. One place where BT and CBT differ is perceived role of
the behavioral activities in producing change. Whereas in BT the activities are an end to themselves,
in CBT there is an emphasis on using activities to test beliefs that feed depression. For example, indi-
viduals who believe that others do not listen to them might be trained in assertive communication, and
then asked to check how people respond when they communicate clearly. Such an intervention is
directly beneficial, but also provides a chance to challenge the dysfunctional belief.

As the previous example indicates, thoughts and beliefs are a central target of CBT. Patients are
taught how to differentiate thoughts (what they say to themselves) from feelings (emotional reactions).
Patients learn to notice what they are thinking when in negative emotional states, identify flaws in the
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thoughts (e.g., whether the belief inaccurate or an exaggeration), and begin to learn how to change
those unhelpful beliefs.

In the middle section, the therapist and patient work together to address the goals previously defined.
The therapist trains the patient in skills of thought challenging, behavioral activation, and communi-
cation, depending on relevance to the goals. Therapy sessions tend to start with a review of previously
assigned homework, and a discussion of the lessons learned. This is followed by application of CBT
skills to any relevant issues that the patient has brought up for the week. As the session nears an end, the
therapist assigns a new homework assignment, and then asks the patient for feedback on the session.

As therapy draws to an end, the primary goal of the therapist is to increase the patient’s ability to
apply learned skills in an independent manner, and to identify any future risks that may lead to symp-
tom relapse. Therapy sessions continue in a similar structure. However, patients are now asked to gen-
erate homework assignments, assess their own progress, and start to serve as their own therapists.

Recent advances in CBT have incorporated the use of mindfulness meditation for prevention of
relapse (14). Mindfulness refers to teaching patients to observe their experiences, including thoughts,
feelings, and body sensations, in a nonjudgmental manner. Following successful pharmacotherapy,
mindfulness-based CBT has been shown to reduce depression relapse for individuals with a history
of recurrent depression (23).

CBT for bipolar disorder is not a stand-alone treatment, but rather an adjunctive intervention to
appropriate medication. Whereas the therapist may directly attempt to reduce symptoms via CBT skills
(e.g., using a thought record to examine distorted optimism in a hypomanic phase), there is a greater
emphasis on relapse prevention for patients who are not experiencing acute mania or depression.
Medication adherence is a central focus of treatment, including challenging thoughts about medica-
tions that may increase the risk of discontinuation. Patients also track changes in symptoms to iden-
tify evidence of impending relapse, with the goal of intervening early to prevent a full relapse. Given
the difficulty of recognition of symptoms when manic, family members are often involved in treat-
ment to aid the patient in recognizing symptom exacerbations and provide support for interventions.

Interpersonal Psychotherapy

IPT is based on the assumption that relationships play a critical role in the development and main-
tenance of depressive episodes. Treatment focuses on one or more of four major themes: grief (such
as that stemming from the loss of a loved one), interpersonal disputes (e.g., marital conflict), role tran-
sitions (e.g., moving into a parenting role), and interpersonal deficits (e.g., lack of assertiveness
skills). Therapy involves identifying the relevant deficits and then helping the patient address them
using a variety of techniques. These can involve classic psychodynamic approaches (interpreting
resistance, analysis of transference and countertransference), supportive interventions (empathic lis-
tening), and even cognitive and behavioral interventions (e.g., interpersonal skills training, examin-
ing problematic beliefs about relationships).

Couples Therapy and Family Therapy

Recent research has found that couples therapy for can be as effective for treating MDD as indi-
vidual therapy, when the depressed individual is in a distressed relationship. In addition, couples ther-
apy for depression also appears to decrease relationship distress. This intervention arose from the
observation that approx 50% of depressed married individuals reported significant marital distress (24).
Behavioral marital therapy (BMT) for depression focuses on several target goals. After a broad assess-
ment of the couples’ relationship, the therapist helps the couple identify areas of change.
Communication training is often a central focus of treatment, and includes teaching active listening
skills, assertive communication, and effective agreeing/disagreeing. Patients also are taught problem-
solving skills and are coached on applying these skills to the relevant problems in their relationship.
Throughout the course of BMT, treatment emphasizes increasing the rewarding aspects of the rela-
tionship for each partner (e.g., scheduling enjoyable conjoint activities, increasing caring behaviors).
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Family therapy for bipolar disorder (25) is primarily psychoeducational in nature. The interven-
tion is based on the recognition that bipolar illness affects family members as well as the patient, and
that the family can play a major role in either exacerbating symptoms or aiding in effective coping.
Treatment generally involves teaching the family members (usually the spouse or parents) about the
nature of bipolar disorder, including symptoms, course, treatment, and factors associated with relapse.
Family members are trained to reduce stress in family environments through reducing hostile or crit-
ical communication, which has previously been associated with relapse.

Anxiety Disorders

Anxiety disorders include a wide range of diagnoses such as panic disorder (with or without agora-
phobia), social phobia, specific phobia, obsessive-compulsive disorder (OCD), generalized anxiety
disorder (GAD), and posttraumatic stress disorder (PTSD). Although symptoms vary across these dis-
orders, efficacious treatments are generally cognitive-behavioral in nature and share several key com-
ponents across the diagnoses.

Individuals frequently present to primary care and medical specialty settings with symptoms that
are potentially manifestations of an anxiety disorder (26,27). Anxiety is associated with somatic com-
plaints as diverse as heart palpitations, shortness of breath, dizziness, nausea, trembling, chest pain,
fatigue, and muscle tension (28). Differentiating anxiety phenomena from cardiovascular, respiratory,
neurological, and other medical disorders presents a diagnostic challenge to a wide range of health
care professionals. Fortunately, once a clinician has determined a problem to be anxiety-related,
effective treatment options are available.

The majority of psychosocial treatments for anxiety classified as efficacious or probably effica-
cious by the American Psychological Association employ cognitive and/or behavioral techniques (17).
The major “ingredients” of CBT for anxiety include psychoeducation, examination and countering of
anxious thoughts, exposure to anxiety-producing stimuli, and homework practices. This section pro-
vides an overview of these treatment elements, along with examples of how they might be implemented
for specific anxiety disorders.

Psychoeducation

The psychoeducational component of CBT for anxiety disorders serves multiple purposes. Edu-
cating clients about anxiety corrects distressing misconceptions, normalizes their experiences, instills
hope, and creates healthy cognitive change. Teaching the cognitive-behavioral model of anxiety also
fosters a collaborative therapeutic relationship in which clients and therapists have a shared language
and conceptualization of anxiety.

Most cognitive-behavioral therapists treating clients with anxiety disorders begin by discussing the
nature and purpose of anxiety and fear. Clients learn about the survival value of these emotions, and
develop a basic understanding of their physiological basis. Therapists often emphasize the interac-
tions between thoughts, feelings, and behaviors. Presentation of this model helps clients to understand
how making changes in the areas of cognition and behavior might interrupt the cycle of anxiety.
Psychoeducational interventions for anxiety also highlight the costs of avoidant coping strategies. In
the short term, avoidance relieves anxiety and is therefore reinforced; however, avoidance ultimately
maintains the anxiety disorder, decreases self-efficacy and life satisfaction, and creates other nega-
tive emotions (e.g., guilt). Recasting avoidance as a counterproductive strategy early in treatment
provides a rationale for the exposure phase of treatment, in which clients are instructed to confront
anxiety-provoking stimuli.

Beyond these basic elements of psychoeducation, the material covered in this phase of CBT varies
based on the client’s specific problems. For example, individuals suffering from panic disorder learn
to interpret their panic symptoms as a harmless “misfiring” of their fight-or-flight system rather than
as an indication that something terrible is happening (e.g., heart attack, “going crazy”) (29). In con-
trast, clients with OCD learn about the paradoxical effects of thought suppression (30). Suppressing
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unwanted thoughts is a common coping mechanism for individuals with OCD; however, in CBT clients
learn that this approach is likely to backfire and create a subsequent increase in the unwanted thought.

Cognitive Interventions

Cognitive techniques are similar to those described for mood disorders. In the case of anxiety dis-
orders, typical cognitive distortions include “all or nothing thinking” (i.e., seeing things as either all
good or all bad), “fortune telling” (i.e., predicting outcomes on the basis of little or no evidence), and
“catastrophizing” (i.e., considering only the worst case scenario). Individuals with anxiety disorders
tend to both overestimate the likelihood of negative events and underestimate their abilities to cope
with unwanted or stressful outcomes. Therefore, the cognitive phase of treatment often revolves
around correcting these types of misconceptions. Clients are taught to evaluate the realistic probabil-
ity of catastrophic events occurring. For instance, an individual with a specific phobia of flying might
be asked to research the probability of dying in a plane crash. In addition, CBT therapists encourage
clients to consider how they might cope with difficult situations. An example would be encouraging
a socially phobic client to think through how they might cope with not knowing the answer to a ques-
tion during a work meeting.

Cognitive techniques are repeated frequently during sessions and homework practices, because it
takes great effort for clients to “unlearn” the automatic, anxious way of thinking and to replace it with
more balanced thinking. When cognitive techniques are employed effectively, clients are able to view
situations as less threatening and to trust in their abilities to handle discomfort. These cognitive
changes often lead to important behavioral changes as well.

Exposure

Exposure is a component of efficacious treatment for all of the anxiety disorders, with the possible
exception of GAD (31,32). This technique involves confronting anxiety-provoking stimuli in a repet-
itive fashion in order to facilitate habituation, or the natural abatement of the physiological fear reac-
tion. Cognitive change also commonly results from exposure, as clients learn that their worst fears do
not occur and that they can cope with anxiety more effectively than they predicted.

In collaboration with the therapist, clients first create a list of feared situations and rate them accord-
ing to the degree of fear and avoidance they elicit. During each exposure practice, clients remain in
the anxiety-provoking situation until subjective distress and physical symptoms decrease substantially.
They also practice the same situation multiple times, until that situation no longer elicits a significant
fear reaction. In some programs, a gradual approach is taken in which clients begin by confronting
mildly anxiety-provoking stimuli. They gradually “move up” their hierarchy of feared situations and
confront the most anxiety-provoking situations only after they have developed a sense of mastery with
more manageable situations.

Exposures are tailored to the client’s problem. For example, treatment of specific phobia of dogs
would include exposures to dog-related stimuli (e.g., the sound of a dog barking, movie clips of dogs,
actual dogs). In contrast, treatment of generalized social phobia would involve exposure to a wide vari-
ety of feared social situations (e.g., making eye contact, saying “hello” to a stranger, going on a date,
giving a speech). Other examples of exposure practices might include touching “unclean” surfaces
(OCD), having conversations with unfamiliar people (social phobia), and riding in an elevator (panic
disorder or specific phobia).

Many CBT treatments also require clients to expose themselves to uncomfortable internal stimuli
such as physical sensations, unwanted thoughts, and traumatic memories. In treatments for panic disor-
der, clients confront feared physical sensations through a series of symptom induction exercises called
“interoceptive exposure” (29). For example, a client might be asked to breathe through a thin straw in
order to induce shortness of breath and dizziness. This exercise would be repeated until the client no
longer experienced significant fear in the presence of the target sensation. The purpose of these exer-
cises is to break the conditioned association between certain physical sensations and the panic response.
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Individuals with OCD are asked to expose themselves to unwanted thoughts while refraining from
maladaptive responses (e.g., rituals, thought suppression) (31). They might be asked to hold a thought
or image in their minds, or to listen to a “loop tape” that repeats an obsessional thought over and over.
Again, clients practice these types of exercises until anxiety decreases in the presence of the previously
feared stimulus (i.e., the unwanted thought). Individuals with PTSD also complete exposures to inter-
nal stimuli—namely, the memories of their traumatic experiences (32). Imagery, writing assignments,
and descriptions of the trauma to the therapist are used to facilitate exposure and promote habituation.

Exposure is one of the most powerful treatment strategies available for treating psychological dis-
tress. Some clients (and therapists) are hesitant to fully utilize exposure because it requires tolerance
of significant distress. However, the rewards of skillfully conducted exposure are extensive: decreased
fear and avoidance, increased confidence and mastery, and improved psychosocial functioning.

Homework Practices

As with all CBT interventions, anxiety treatment includes extensive practice at home. Only a lim-
ited amount of practice can be accomplished in weekly sessions; therefore, clients are regularly
assigned tasks to do between sessions. In treatment of anxiety disorders, homework most often
includes self-monitoring, practice in using the CBT model (e.g., analyzing anxiety in terms of thoughts,
feelings, and behaviors), identifying and challenging anxious thoughts, and completing exposures to
feared stimuli. Homework practices help the client take responsibility for their progress and allow treat-
ment gains to generalize beyond the consultation room. Moreover, CBT is always undertaken with
the idea that clients will eventually “become their own therapists.” Homework practices assist the client
in gradually attaining the independence that will allow them to make this transition.

Other Strategies

CBT for anxiety is not limited to the four major strategies outlined here. For example, relaxation
techniques frequently have been included in treatment “packages” for anxiety disorders. Progressive
muscle relaxation has proven to be useful for alleviating symptoms of GAD (35), and diaphragmatic
breathing may help some individuals with panic disorder (29). Problem solving, time management,
and assertiveness training also may help individuals cope with anxiety and stress (36). Finally, mind-
fulness training and acceptance-oriented strategies have shown promising results and are increasingly
being incorporated into anxiety treatments (32).

Substance Use Disorder

There are several effective psychosocial interventions for substance use disorders, including CBT,
motivational interviewing, and 12-step interventions. A recent multisite study designed to identify fac-
tors that predict treatment response found no differences between these three treatments on outcome (37).

Cognitive-Behavior Therapy

CBT for substance use is similar to CBT for other disorders. However, there are several important
modifications. When treating substance dependence, there is a strong emphasis on cognitions and
behaviors associated with increasing the risk for use. This can include beliefs about use itself (e.g.,
“One drink won’t hurt”), personal efficacy in coping with use (“I can handle it”), or beliefs about the
benefits of use (“I need to get high to deal with this”). In terms of behaviors, patients are taught to
identify “seemingly inconsequential decisions” that increase the risk of use (e.g., choosing to buy gro-
ceries in a liquor store as opposed to a supermarket).

Another emphasis is on relapse prevention. Patients learn to identify affective, cognitive, behav-
ioral, interpersonal, and environmental risks for relapse and develop plans to cope with these risks.
Therapy also addresses cognitions about relapse that can increase risk. For example, beliefs about
relapse (e.g., “If I have one drink I might as well keep drinking, because I’m back to ground zero”)
can interfere with patients differentiating between lapse (an initial use of substances following treat-
ment) and relapse (return to heavier levels of use).
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Motivational Interviewing

Motivational interviewing is a brief intervention based on the stages of change model of substance
abuse recovery (38). The model proposes six stages associated with reducing substance use, includ-
ing pre-contemplation (not considering change), contemplation (considering change), preparation
(gathering information and resources necessary to make change), action (initiating change), mainte-
nance, and termination. The goal of motivational interviewing is not necessarily to reduce substance
use per se, but to facilitate patients recognizing discrepancies between goals and the behaviors asso-
ciated with substance dependence. Interventions involve the therapist taking a neutral stance, asking
patients to define their goals, and discussing the costs and benefits of continued substance use in the
context of those goals. In the Project Match study (37), motivational interviewing was as effective as
CBT or 12-step facilitation (TSF) in reducing substance use. However, brief interventions such as moti-
vational interviewing are likely more appropriate for patients with higher levels of functioning and
without significant co-morbidity of social skills deficits.

12-Step Facilitation

As mentioned previously, TSF is the third treatment evaluated in the Project Match study (37). This
intervention is based on the Alcoholics Anonymous (AA) treatment model that utilizes a peer-led sup-
port group to treat addiction. Participants attend support meetings and work through a series of steps
that include acknowledging powerlessness over alcohol, accepting a “higher power” and turning one-
self over to that power, making a moral inventory, and making amends to individuals harmed in the
past. There is some evidence of the efficacy of AA and other self-help models as a treatment. The goal
of TSF is to aid patients in using the 12-step model.

Psychotic Disorders

There has been a recent upsurge in research regarding psychotherapy for psychotic disorders.
Psychotherapy for psychotic disorders has currently only been validated as an adjunctive treatment
to pharmacotherapy. Current psychotherapy treatments that have some evidence of efficacy are CBT
and social skills training (SST).

Cognitive-Behavior Therapy

CBT for psychosis tends to be a longer term intervention when compared to treatments for other
disorders. Interventions fall into two general types: coping skills training aimed at improving func-
tioning and symptom-focused therapy. Both have been found to improve functioning as well as reduce
both positive and negative symptoms.

CBT interventions for psychosis include many components of other CBT models, including the
emphasis on skills training, the use of standardized assessments, the use of behavioral activities to
improve functioning, and the examination of cognitions to reduce dysfunctional thinking. In coping
focused treatment, the targets of cognitive interventions are beliefs that interfere with achieving
improved functioning (e.g., thoughts such as “I’m crazy and can’t do anything” or “my medications
never help”). Treatment is focused on helping patients identify goals, develop problem-solving skills,
and change beliefs that interfere with improving functioning.

Therapy that focuses on symptoms uses similar techniques, but actually targets the delusions and
hallucinations associated with the disorder. When treating delusional beliefs, patients are taught to
start gathering evidence that may dispute the beliefs just as they would for nonpsychotic dysfunctional
thinking. In treating hallucinations, particularly voices, patients are taught to question the meaning
and cause of the voices. For example, a patient who believes that the voice is the Devil and may be
able to harm her might be encouraged to identify if there were times she did not obey the voice and
was not harmed.

When dealing with psychotic symptoms, there is a strong emphasis on developing the therapeutic
relationship. Patients are often quite defensive about their beliefs, and can find active CBT techniques
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distressing. In CBT for psychosis, therapists spend a great deal of time establishing trust through active
listening and empathy skills prior to moving into the treatment phase.

Social Skills Training

SST is a behaviorally based, manualized treatment designed to maximize functioning for patients
(39). This group model provides training in social skills, symptom management (including identifying
relapse signs and managing ongoing symptoms), problem solving, and medication adherence. Treatment
is provided in a group format, and places a strong emphasis on experiential learning. Patients partici-
pate in role-plays of skills, and even review videotapes of their practice. The manualized nature of the
treatment means it can be provided by therapists who do not possess advanced degrees.

TREATMENT OF CHILDHOOD DISORDERS
Efficacious psychosocial treatments exist for many disorders of childhood and adolescence. Many

of these interventions incorporate behavioral strategies such as differential reinforcement of adap-
tive and problematic behaviors. Special considerations in treatment of children include tailoring inter-
ventions to the appropriate developmental level and involving parents and other significant adults
(e.g., teachers).

Psychological disorders of childhood traditionally have been grouped according to “internalizing”
and “externalizing” subtypes. Internalizing disorders are characterized by inhibited or withdrawal-
oriented behavior. Internalizing disorders frequently encountered in children include specific phobia,
social phobia, GAD, and separation anxiety disorder. In contrast, externalizing disorders are notable
for behavior that is disruptive to the environment. Common externalizing disorders are attention deficit
hyperactivity disorder (ADHD), conduct disorder, and oppositional defiant disorder (ODD). Many other
disorders of childhood exist and may be amenable to psychosocial treatment. These other problems
include tic disorders, elimination disorders (e.g., enuresis), learning disorders (e.g., reading disorder),
communication disorders (e.g., stuttering), and pervasive developmental disorders (e.g., autism).

Effective treatments for children and adolescents are tailored to the client’s developmental level.
Clinicians must consider the child’s level of language development, capacity for abstract thinking, abil-
ity to sustain attention, and age-appropriate interests before undertaking treatment. For example, cog-
nitive techniques (i.e., identifying and challenging negative thoughts) may be very useful for some
children and adults, but can be too abstract for children under the age of 9 or 10. Similarly, young
children may not sustain interest in a therapy session that involves sitting in chairs and talking, but
might be more engaged if invited to play a therapy-relevant game with the therapist. Psychosocial treat-
ments for children also frequently employ parents and other family members to achieve treatment goals.

Some of the best-tested and widely utilized techniques for child therapy are based on principles of
operant and classical conditioning. Behavioral treatments that employ these techniques have proven
efficacious for reducing symptoms of conditions as varied as autism, anxiety disorders, enuresis, and
ADHD (40–43). Moreover, the conceptual basis of most behavior therapies for children is strikingly
simple: adaptive behaviors are reinforced and maladaptive behaviors are not reinforced (and some-
times punished). Significant adults in the child’s life including parents, teachers, and therapists can
administer and withhold rewards and punishments.

Reinforcement involves applying a positive consequence after a desired behavior has occurred.
Positive consequences or “reinforcers” may include praise, small tokens (e.g., stickers), or points
toward larger benefits (e.g., points that accumulate toward a certain gift or privilege). Consistent appli-
cation of reinforcers increases the likelihood that the desired behavior will be repeated. Examples of
positive reinforcement might involve praising a child with ADHD for sitting through dinner without
getting out of his chair, or giving a child with separation anxiety disorder a sticker for each night that
he or she sleeps in his or her own bedroom.

In general, unwanted behaviors are curtailed in BT through the removal of reinforcers. Negative
behaviors might be ignored or followed by a “time out,” both of which involve removal of attention.
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For example, if a child with ODD is being disruptive during a family game, the parents might first try
ignoring the behavior by averting eye contact or turning away from the child. If the disruptive behav-
ior persists, they might send the child to the “time-out chair,” where the child is required to sit (with-
out diversions or interaction) until the behavior subsides. Once the disruptive behavior ceases, the
parents reward the child for self-regulation by inviting the child to rejoin the family activity. In lim-
ited cases, negative behaviors may be responded to with punishment or application of an aversive con-
sequence. Punishment strategies are typically used as a last resort, but might include application of a
loud “No!” or slap on the thigh following a highly disruptive behavior such as aggression (42).

Common goals of BT include the development of social skills (autism, social phobia, ADHD),
decreasing disruptive or inappropriate behaviors (ADHD, ODD, conduct disorder), decreasing fear
and avoidance (anxiety and phobias), and building capacities for self-regulation (all disorders). As
children advance in age, a wider range of therapeutic techniques can be used to achieve these goals.
For instance, CBT that incorporates self-monitoring, cognitive restructuring, problem solving, relax-
ation techniques, and exposure has proven efficacious in children aged 9 and older with anxiety dis-
orders (41). In addition, habit-reversal treatments that teach children to implement a “competing
response” when they have an urge to engage in an undesirable behavior are effective for treating tic
disorders and trichotillomania (44). In many cases, parents and other family members are taught behav-
ioral principles that will help shape their child’s behavior. Parents learn how to provide consistent rein-
forcement for adaptive behaviors and how to deal effectively with problematic behaviors. Therapists
often explore with parents the possibility that they may be inadvertently reinforcing the behaviors they
are seeking to change. For example, parents may be responding their child’s fear of the dark by allow-
ing the child to sleep in their room on nights when fear is greatest. Or parents might reinforce temper
tantrums by giving the child what he or she wants once the tantrum reaches a certain level of sever-
ity. In these cases, parents are instructed to refrain from reinforcing maladaptive behaviors and pro-
vided with guidance about selectively reinforcing adaptive behaviors.

An example of a psychosocial treatment for childhood problems that targets parental behavior is
parent–child interaction therapy (PCIT) (45). This treatment focuses on improving the parent–child
attachment and increasing parents’ capacities for effectively managing maladaptive behavior. The first
phase of PCIT teaches parents to engage in positive, nondirective play with their children. This treat-
ment component is believed to strengthen the parent–child relationship and to provide a beginning
introduction to behavior management for parents. Parents allow their children to direct a playtime inter-
action at least once a day, in which their main focus is mirroring the child, giving specific praise for
adaptive behaviors, and ignoring problematic behaviors. PCIT’s second phase assists parents in disci-
plining their children effectively. During this phase, parents practice the directing of interactions with
their children. They learn skills for being clear in their requests and for applying suitable consequences
for noncompliance (e.g., time out). Twelve-session PCIT protocols have been found to be effective in
reducing disruptive behavior in preschool children (45,46).

CONCLUSIONS

The data suggest that psychotherapy can be an important treatment, either as a primary interven-
tion or as an adjunctive treatment, for the vast majority of psychiatric disorders.

In considering whether to refer patients for psychotherapy, questions to consider are as follows:

1. Is there an empirically validated intervention available for the disorder?
2. What is the patient’s preference regarding treatment? (Patient preference is a strong predictor of both phar-

macologic and psychotherapeutic response).
3. Is the patient physically and cognitively capable to participate in an intervention?

For major depression and anxiety disorders, efficacious psychotherapy interventions can serve as
first-line, stand-alone treatments. There is evidence for these disorders that psychotherapy alone can
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lead to equivalent or superior response when compared to pharmacotherapy, and that psychotherapy
interventions may lead to longer term benefits (e.g., reduced rates of relapse) (47–49). However, for
patients with more severe versions of depression or anxiety, adjunctive pharmacotherapy may be nec-
essary for patients unable to engage in psychotherapy or at high risk of harming themselves or others.
In the case of substance use disorders, psychosocial interventions, whether professional or peer-led,
are generally the primary treatment of choice. Although there are some specific pharmacological inter-
ventions for substance disorders (e.g., methadone maintenance for opiate addiction), the standard of
care is psychosocial treatment. In contrast, data at this time only supports psychotherapy as an adjunc-
tive treatment to pharmacotherapy for bipolar disorder and schizophrenia.

Referring patients for psychotherapy can be a delicate issue, particularly if the patient perceives a
stigma associated with having a mental health problem. Patients may be reassured to know that prob-
lems like anxiety, depression, and substance abuse are very common and treatable (17,50). Normalizing
mental health problems and instilling hope for improvement increases the likelihood that the patient
will follow through with the referral. In addition, it is helpful to enhance a patient’s sense of control by
conveying that there are multiple options for treating some of the most common mental health prob-
lems (e.g., depression and anxiety). For example, the patient often will have a choice between medi-
cation treatment with a psychiatrist, psychotherapeutic treatment, or even self-help. Engaging the
patient in discussion about his or her views of these different treatment modalities is another important
aspect of making a successful referral. Patient preference can affect treatment expectancies, motiva-
tion, and compliance, which can in turn affect treatment outcome. Therefore, it is essential to consider
the patient’s preferences before making a referral.

One common question is who is a “candidate” for psychotherapy. One important consideration is
the patient’s likely diagnosis. If the patient is suffering from an anxiety disorder, unipolar depression,
or a substance use disorder, then psychotherapy is a good option as long as the clinician is trained in
efficacious treatments for those disorders. Beyond diagnosis, the patient characteristics most relevant
for evaluating the appropriateness of psychotherapy are expectancies and level of motivation for a par-
ticular type of treatment. The referring clinician may ask: “Do you think psychotherapy might work
for you?” “Can you see yourself giving it a chance?” “Are weekly therapy appointments feasible?” “Can
you commit to completing assignments between sessions?” Patients who have positive expectancies
for treatment and sufficient motivation to comply with treatment recommendations have better outcomes
in psychotherapy (51). Another consideration in referring patients for psychotherapy is their level of
cognitive functioning. Most forms of psychotherapy are more cognitively challenging than taking med-
ication every day. For instance, the abstract nature of challenging negative thoughts in cognitive ther-
apy can prove frustrating for individuals with cognitive impairment. Pharmacotherapy or concrete BT
programs might prove more useful for cognitively impaired individuals.

If a patient is interested in psychotherapy, there are a variety of disciplines (e.g., psychology, psy-
chiatry, social work, marriage and family therapists) that can provide treatment. In our perspective,
the particular discipline of the clinician is less critical in determining referrals for psychotherapy than
whether the clinician has training and experience in an empirically supported treatment (49).
Empirically supported psychosocial treatments such as CBT are most often provided by psycholo-
gists but may also be offered by psychiatrists, social workers, marriage and family therapists, or other
mental health professionals.

If a patient is being referred for treatment of a psychiatric disorder to a provider who is not a med-
ical doctor, it is important that he or she has a physician conduct a general physical examination to
rule out physical causes of the symptoms (e.g., hypothyroidism causing depressed mood). A referral
should be made to a psychiatrist in the case of psychotic disorders, bipolar disorder, severe depres-
sion, or complex diagnostic presentations for consideration of pharmacotherapy in addition to any
adjunctive psychotherapy.

As noted, specific populations will need treatments that are modified to their needs. There is a lim-
ited but growing body of literature on psychotherapy with children and adolescents. Most of these
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interventions logically place a large emphasis on involvement of family and other interpersonal 
influences (e.g., teachers), as well as an emphasis on behavioral approaches (as opposed to more
cognitive/conceptual approaches). Psychotherapy with older patients incorporate multiple learning
modalities to compensate with impairments related to cognitive decline and sensory problems, and
address content specific to the patient’s stage of life (e.g., loss, health, role-change, isolation).
Psychotherapy interventions are also being modified to be more acceptable to different ethnic and
cultural subgroups, which may have difficulty with some traditional models.

In conclusion, a number of forms of psychotherapy, particularly those with cognitive and/or behav-
ioral components, are efficacious treatments for psychiatric disorders. Although additional research
is required to identify specific patient and disorder characteristics that predict the best candidates for
psychotherapy, pharmacotherapy, or combined treatment, the current validated models provide ben-
efit to most patients who participate in them. Evidence also suggests that in some cases psychother-
apy is as beneficial as pharmacotherapy, and may have benefits of long-term relapse prevention and
cost-effectiveness. As we have moved past the decade of the brain and into the decade of behavior,
the importance of psychotherapy as an option for patients continues to be demonstrated.
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Psychiatric Emergencies and Crisis Management

in a Neurological Practice

Sanjay Gupta

INTRODUCTION

The complexities of neurological practice have increased considerably in the 21st century. There
is now greater awareness of links between neurological and psychiatric disorders as the branch of
neuropsychiatry has moved ahead. It is well known, for example, that patients with dementia,
Parkinson’s disease, multiple sclerosis, and other disorders may have various behavioral problems well
before the diagnosis is confirmed. This results in an increased need for having an understanding of
psychological issues that neurological patients have. Depression commonly is associated with chronic
pain and medical illnesses. This chapter focuses on these issues, as well as threatened violence and
aggressive behavior in patients with traumatic brain injury (TBI).

In the hospital setting there is usually ready access to a psychiatric consult, which may not be always
possible in the office setting. Having skills to deal with such issues can therefore be extremely helpful.

ACUTE GRIEF REACTION

One of the key tasks of an experienced clinician is breaking the news of a new illness to a patient
for the first time. This task is one of the most difficult responsibilities in practice. Without prior thought
or training, the discomfort and uncertainty associated with this task may result in the physician dis-
engaging emotionally from the patient and the family. A common concern may be how the news will
affect the patient and this is often used to justify withholding bad news. Hippocrates advised “con-
cealing most things from the patient while you are attending on him. Give orders with cheerfulness
and serenity . . . revealing nothing of the patient’s future or present condition. For many patients . . .
may have taken a turn for the worse . . . by forecast of what is to come” (1). In 1847 the American
Medical Association’s first code of medical ethics stated “the life of a sick person can be shortened
not only by the acts but also by the words or manner of a physician. It is therefore the sacred duty to
guard himself carefully in this respect, and to avoid all things which have a tendency to discourage
the patient and to depress his spirits.” This involves a considerable amount of skill, as patients are
already anxious, having undergone the investigative process, have fear as to how the diagnosis of a
new illness is going to impact their life and that of their loved ones. The demonstration of empathy
and compassion are key virtues, which help make this job easier (2,3).

In a study in which verbal and nonverbal behavior of physicians was observed in videotaped inter-
views (actors role-playing as patients), it was noted that female physicians had superior communication
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skills compared with their male counterparts. They used more patient-centered communication tech-
niques than their male counterparts (e.g., they were more likely to make empathy-building statements).
The study suggested that training is beneficial for these occasions (4). The definition of “bad news”
usually refers to any news that drastically and negatively alters the patient’s view of his or her future.
Neurologists frequently give such information to their patients (5).

The traditional paternalistic models of patient care have given way to an emphasis on autonomy and
empowerment. A review of studies found that 50–90% of patients desired full disclosure (6). Hence,
the delivery of bad news has to be individualized to each patient. There are several impediments, such
as the physician’s own issues about the topic. It is an unpleasant task. Fear of reaction to the news, uncer-
tainty of dealing with an intense emotional response, and lack of an appropriate setting can result in
the physician emotionally disengaging from the situation (2). The response of any patient to bad news
is influenced by the psychosocial context (e.g., a diagnosis of epilepsy may not be compatible with cur-
rent employment as well as may place a restriction on driving, and hence independence).

DELIVERY OF BAD NEWS

This process should occur in a compassionate manner in a proper setting with allotment of ade-
quate time. Rabow and McPhee developed a practical and comprehensive model synthesized from mul-
tiple sources using the mnemonic ABCDE (7). The original model has been modified with additional
materials. These recommendations are to serve as a guide.

A: Advance Preparation

Familiarize yourself with relevant clinical information. Have the patient’s chart and pertinent lab-
oratory data on hand during the conversation. Be prepared to provide basic information about prog-
nosis and treatment options.

Arrange for adequate time in a private setting and comfortable location. Instruct staff so there are
no interruptions. Place the pager and or mobile on silent mode.

Mentally rehearse how you will deliver the news. You may wish to practice aloud as you prepare
for public speaking. Script specific words and phrases to use or avoid. If you have limited experience,
observe a more experienced colleague or role-play a variety of scenarios with colleagues before actu-
ally being faced with the situation. It is also important to prepare emotionally for such situations.

B: Build a Therapeutic Environment/Relationship

Determine the patient’s preference for what and how much he or she wants to know. When pos-
sible, have family members or other supportive persons present. This should be at the patient’s dis-
cretion. If bad news is anticipated, ask in advance whom the patient would like present and how the
patient would like the others to be involved.

Introduce yourself to everyone present and ask names and relationships to the patient.
Foreshadow the bad news, e.g., “I am sorry but I have bad news.”
Use touch where appropriate. Some patients and family members will prefer not to be touched.

Be sensitive to cultural differences and personal preference. Avoid inappropriate humor or flippant com-
ments; depending on your relationship with the patient, some discreet humor may be appropriate.

Assure the patient you will be available. Schedule follow-up meetings and make appropriate
arrangements with your office. Advise appropriate staff and colleagues of the situation.

C: Communicate Well

Ask what the patient or family already know and understands. “Before you tell ask. . . Find out the
patient’s expectations before you give the information.”

Speak frankly but compassionately. Avoid euphemisms and medical jargon. Use the words cancer
or death. Allow silence and tears, and avoid the urge to talk to overcome your own discomfort. Proceed
at the patient’s pace.
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Have the patient tell you his or her understanding of what you have said. Encourage questions. At
subsequent visits, ask the patient if he or she understands, and use repetition and corrections as
needed.

Beware that the patient will not retain much of what is said after the initial bad news. Write things
down, use sketches or diagrams, and repeat key information.

At conclusion of each visit, summarize and make follow-up plans.

D: Deal With Patient and Family Reactions
Assess and respond to emotional reactions. Be aware of cognitive coping strategies (e.g., denial,

blame, intellectualization, disbelief, acceptance). Be attuned to body language. With subsequent visits,
monitor the patient’s emotional status, assessing for despondency or suicidal ideations.

Be empathic; it is appropriate to say “I am sorry” or “I don’t know.” Crying may be appropriate,
but be reflective—are your tears from empathy with your patient or are they reflection of your own
personal issues?

Do not argue with or criticize colleagues; avoid defensiveness regarding your, or a colleague’s, med-
ical care.

E: Encourage and Validate Emotions
Offer realistic hope. Even if a cure is not realistic, offer hope and encouragement about what options

are available. Discuss treatment options at the outset, and arrange follow-up meetings for decision
making.

Explore what the news means to the patient. Inquire about the patient’s emotional and spiritual needs
and what support systems are in place. Offer referrals as needed. Use interdisciplinary services to
enhance patient care (e.g., case management, counseling, hospice), but avoid using these as a means
of disengaging from the relationship. On some occasions, the patient may begin to cry during this
process. At this time, it might be prudent to wait. In some cases, it may be appropriate to acknowl-
edge (e.g., “Let’s just take a break now until you are ready to start again”). It is best not to assume the
reason for the tears but explore (e.g., “what caused you to cry while we were talking”). It is always
an empathic gesture to offer tissues (plan ahead for such a situation). It is also important to demon-
strate that one is prepared to deal with such situations.

Attend to your own needs during and following the delivery of bad news. Issues of counter-
transference (feelings a therapist or provider may develop toward a patient) may arise, triggering poorly
understood but powerful feelings. A formal or informal debriefing session with involved house staff,
office, or hospital personnel may be appropriate to review the medical management.

Robert Buckman suggested a six-step protocol for breaking bad news.

Step 1. Getting started: The physical setting should be private and comfortable and the patient should be
asked to choose whom he or she would like present. It is important to give the indication to the patient that
this will be a two-way affair by a question “How are you feeling right now?”
Step 2: Finding out how much the patient knows: By asking a question such as “What have you already
been told about your illness?”, you can begin to understand what the patient has already been told or how
much the patient understood of what he or she was told. It is important to know the patient’s level of tech-
nical sophistication and emotional state.
Step 3: Finding out how much the patient wants to know: It is important to inquire from patients as to how
detailed an explanation they want. A statement such as “Some patients want every detail while others want
only the big picture—what would you prefer?” is appropriate. This establishes that there is no right answer
but there are different individual styles. Also, this question establishes that the patient may ask for some-
thing different during the next conversation.
Step 4: Sharing the information: It is important to decide on the agenda before sitting down with the patient
so you have access to the relevant information. The topics to consider include diagnosis, treatment, prog-
nosis, and support or coping. An appropriate agent focuses on one or two topics. For a patient with
a magnetic resonance imaging (MRI) scan suggesting multiple sclerosis (MS) it may be important to
disclose the diagnosis of MS, the process of workup, and the treatment options. It is prudent to give the



information in small chunks and ask if the patient is following you (e.g., “I am going to stop for a minute
to see if you have any questions”). Long lectures are overwhelming. Remember to use simple English, and
don’t try to teach pathophysiology.
Step 5: Responding to patient feelings: If you don’t understand the patient’s reaction, you will leave a lot
of unfinished business, and you will miss an opportunity to be a caring physician. Learning to identify and
acknowledge a patient’s reaction is something that definitely improves with experience, if you are atten-
tive, but you can also simply ask (e.g., “Could you tell me a little bit about what you are feeling?”).
Step 6: Planning and follow-through: At this point you need to synthesize the concerns of the patient and
the medical issues into a concrete plan that can be carried out in the patient’s system of health care. Outline
a step-by-step plan that can be carried out in the patient’s health care system. Be explicit about your next
contact with the patient (e.g., “I will see you in a week”) or the fact that you won’t see the patient and
Dr. Smith will. The patient must be given the phone number and other relevant information to contact the
relevant medical caregiver.

Both these approaches have overlap and can be utilized in the office when informing patients or
family about new neurological diagnosis or prognosis.

The limits of medicine assure that patients cannot always be cured. A growing body of evidence
suggests that physicians’ attitude and communications skills play a crucial role in how well patients
cope with bad news. The task of delivering bad news to a patient in a neurological practice is a chal-
lenging one, however, it can also give the physician a great sense of gratification in providing support
at a time of need.

DEALING WITH A CRISIS

In a neurological practice, a crisis can arise unpredictably while a patient’s diagnosis is being dis-
cussed, in the course of ongoing treatment, or at the initial diagnostic visit. Having a well thought-
out plan and trained office staff helps in dealing with such situations professionally and without panic.
Such situations might be expressed as sudden uncontrollable crying at knowing a diagnosis such as
MS or a brain tumor. It could also be the expression of suicidal ideation owing to increased stress of
coping with lifelong diseases with increasing morbidity, violence in the context of TBI or dementia-
related psychosis resulting in behavioral disturbance. Additionally, the family members of patients
are often stressed as a result of the impact on their lives of an illness of a loved one and need help and
support.

A crisis is defined as unusual stress that temporarily renders an individual ineffective in directing
life successfully. As stress increases the usual coping mechanisms fail resulting in the individual expe-
riencing extreme feelings of fear, anger, grief, hostility, hopelessness, helplessness, and alienation from
self, loved ones, and society. The rule with crises is that they happen unexpectedly (8,9). The aim of
crises intervention is effective management of the problem and not resolution, the goal being short
term focusing on the immediate future. Rosenbluh has described crises intervention as “emotional first
aid” (10).

Identification of the Crises-Prone Individual

An important first step is to have the capability of identifying the crises-prone individual such as
those with low self-esteem, lack of lasting relationships and supports, those repeating the same mis-
takes, history of severe psychiatric illness, and those who have been unable to effectively resolve crises
in the past.

Detection of Precipitants

In a neurological practice, the onset or detection of a severe debilitating illness such as MS, stroke,
or brain tumor could result in a crisis. Other factors such as divorce, death in the family, change in
living conditions, and impending loss of things of significance might also precipitate a crisis. On occa-
sion, a very stressful situation might not lead to a crisis but a combination of multiple stressful events
together might push the individual over the edge.
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Recognizing an Individual in Crisis
The recognition of a crisis is dependent on paying attention to both verbal and nonverbal commu-

nication. Individuals indicate crises by various means such as crying, exploding, depression, withdrawal,
or by verbalizing. Additional symptoms such as impaired concentration and confusion are also noted
to occur. It is important to get collateral information from family and friends about the individual’s pre-
crisis behavior (8). Knowing the profile of a crisis-prone person is helpful in early recognition.

Effective Intervention
To bring about effective intervention in the office there is need to take control of the situation to

prevent the situation from getting out of hand. The response needs to be immediate to relieve anxiety
and panic.

Evaluation of Risk to Self and Others
A quick evaluation of the situation should be conducted to assess suicide potential as well as the

risk of harm to others. The patient should be asked “Do you feel down? “ followed by “Have you lost
interest?” A prior history of violence or suicide attempts, past history of mood disorder, family his-
tory of mood disorder, or completed suicide should be obtained. In addition, it is important to know
if the patient has continuing sleep disturbance, inner tension or anxiety, and reasons to live. These are
important indicators of suicide risk. The burden caused by suicide and the threat of suicide falls not
only on the suicidal individual but also on those closest to them. It is important to know the demo-
graphics related to suicide. Having knowledge of the suicide demographics is helpful in assessment
of suicide risk. (See Tables 1 and 2.)

The clinical situation in the office may require an oral/intramuscular administration of lorazepam
to calm the patient. Patients considered a suicide risk or a risk to others should to be sent to the emer-
gency room (ER) by a safe means of transportation utilizing a responsible relative orfriend, ambu-
lance, or police. When trying to intervene in a crisis, it is important not to promise things that won’t
happen. A statement such as, “I would like hear what is upsetting to you so I can try to help” is help-
ful. It is important to listen actively to the individual’s full message and to give full attention. It is
important to determine which issue is of greatest concern and should be resolved first. Clarification
techniques are helpful to ensure that the patient is understood. Repeating certain key words or phrases
used by the patient is also helpful as this can help in obtaining more information. Knowledge of com-
munity resources is extremely helpful to get the individual linked for follow-up to prevent a recur-
rence. If the interview is focused on evaluation for suicide risk, one should not hesitate to ask a closed
question such as “Do you have a suicide plan?”. When asking questions, one should be careful so as
not to increase the patient’s stress level. If the patient is silent, one should be careful and be silent
observing the patient’s behavior and aiming to listen to what the patient is not saying. If the patient
is being questioned about suicidal thoughts and he or she is silent, it indicates an increased risk (8,9).
When conducting a crisis intervention, one should come across as clear, confident, and capable.

ATTENTION TO CULTURAL ISSUES

To conduct effective crisis intervention it is important to be aware of any cultural issues that might
have a bearing on better understanding of the situation. This helps in establishing rapport and extrac-
tion of important details and in understanding them. It is helpful to become aware of one’s own cul-
tural biases. It is also important to know that lack of knowledge about an individual’s culture may
increase stress within an intervention (9). There is strong need to understand that one cannot change a
person’s cultural perspectives and that it is important to maintain objectivity. During an intervention it
is key not to impose one’s personal values, while clarifying any ambiguous statements made by the
patient. The intervener should not take personally any communications from the individual in crisis,
which may be insulting in the culture of the intervener. It is important not to judge a person from another
culture by one’s own cultural values unless one is familiar with the cultural values of the patient in crisis.
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FAMILY IN CRISIS

In the office setting, a crisis involving an individual might ultimately result in a crisis for the entire
family. The patient experiencing the crisis is usually considered the primary victim, whereas the signi-
ficant others are considered the secondary victims. The family members of the individual in crisis expe-
rience their own crisis as they aim to fit what has happened in the life of the loved one into their own
lives (8). In such crisis, it is important to pay attention to children of the patient as they have limited
understanding compared to adults. The reality for children is often built by fantasy, partial truths, and
the immature ability to discern what is happening in their surroundings. Family support may be pro-
vided through support groups or counseling referrals.

Case 1: Agitated Patient With Dementia

A 78-year-old female with a history of “memory problems” has been increasingly agitated with
her husband. He has indicated to the family that she hit him because she thought he was stealing money
out of her purse as well as having an affair with a neighbor. The woman was insisting that she should
drive to the doctor’s appointment despite some recent accidents resulting from poor judgment. Her
husband indicated that she was wandering at night thinking there were strangers in her apartment, had
been irritable, and had been keeping him awake at night. He reported that she forgets to wash her hands
after visiting the restroom. He also reported that he had been doing the banking and has been watch-
ing after her as she left the stove on a number of times.

This patient has symptoms of psychosis consistent with those associated with Alzheimer’s disease.
In addition, she has poor judgment with regard to driving and banking. She is keeping her caregiver—
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Table 1
Suicide Statistics

Frequency per
Years of age 100,000 population

15–24 12.8
25–34 14.8
35–44 19.9
45–54 15.5
55–64 17.8
65–74 19.9
75–84 29.2
85+ 22.0

Table 2
Additional Suicide Statistics

• 15 to 19 Age group—Suicide second highest cause of death, car accidents are first.
• Three males to one female—Successfully complete suicide attempts.
• Three females to one male—Attempt suicides but are not successful.
• Psychiatrists have highest suicide rate per profession—Pediatricians have the lowest.
• In regard to psychiatric disorders—Most suicides occur within the first 3 months of improvement

following depression.
• Of those diagnosed with affective disorder (major depression or bipolar disorder)—45% will attempt

suicide and 15% will die.
• Among schizophrenics—25% will try, paranoids have the highest risk.
• Of those diagnosed with dysthymic disorder—25% will try, 12 out of 100,000 will succeed.
• Among alcoholics—25% to 30% will try suicide.



her husband—up at night, which increases his stress level causing him to burnout. Leaving the stove
on is a potential fire hazard. This case represents a common emergency situation faced by the care-
giver/family members of a patient with dementia living in the home. Most families prefer to keep the
patient in the house as long as possible, often going through great hardship. A phone call received
simulating this case should be answered promptly, the patient evaluated, and treatment started to avoid
hospitalization. It is important to exclude infections such as urinary tract infection as a cause. Treatment
can also be started empirically while waiting for the test results to come back. In this situation an
antipsychotic medication such as risperidone (0.25 mg three times a day; maximum dose 2 mg per
day), olanzapine (zydis 5 mg before sleep; maximum dose 10 mg per day), quetiapine (25 mg twice
daily; maximum dose 200 mg per day), or aripiprazole (5 mg daily; maximum dose 15 mg daily) may
be tried. The Food and Drug Administration (FDA) has issued a class warning with regard to the pos-
sible increased incidence of death in the elderly treated with antipsychotic agents. The possibility of
a psychiatric consult can be considered for follow-up once treatment is started. In some cases, the situ-
ation is emergent, which requires calling the police (safe transportation) to get the patient to the nearest
ER for an evaluation. In some situations, a psychiatric hospitalization may be required to stabilize the
patient. During the hospitalization, a family meeting can be conducted to evaluate the ability of the patient
to be cared for at home or in an assisted living/skilled nursing facility. When evaluating a patient with
dementia-related behavioral disturbance, it is important to realize that one actually has two patients: the
presenting patient and the caregiver who may be suffering from depression. It is important to consider
increasing the supports in the home and to get the patient linked with the department of aging.

Case 2: Psychosis Associated With Parkinson’s Disease

A 68-year-old, male with a history of Parkinson’s disease (PD) was under care of a neurologist
developed visual hallucinations which were frightening to him and his family was seen emergently
in the office. The patient and family were concerned because the patient had never had such an expe-
rience in his life. An evaluation revealed that the patient’s levodopa/carbidopa (sinemet) dosage was
increased recently to better control his PD. Further evaluation revealed that he was irritable as well
as having early memory impairment. The patient was unable to sleep because of fear, which kept his
wife awake causing further crisis to the family system. His other medical conditions, which included
hypertension, type 2 diabetes mellitus, and dyslipidemia were well controlled and he had been on a
stable medication regimen for these illnesses for 1 year.

This patient clearly appears to have developed psychosis associated with the increase in anti-
parkinsonian medication as there is a temporal relationship between the two events. His other medi-
cations had not been adjusted in the past year. Visual hallucinations also are typical of such a problem.
Other possibilities such as electrolyte disturbances and other possible causes of delirium need to be
considered. In such a situation, with the patient in the office, it is important to reassure not only the
patient but also the family regarding the cause of the psychosis and that it can be treated with medi-
cation. Quetiapine (seroquel) is the agent of choice because of its zero extrapyramidal symptoms
extrapyramidal symptoms (EPS) profile (i.e., this second-generation (atypical) antipsychotic is not
associated with neuroleptic-induced Parkinsonism).

This agent is started as low as 12.5 mg twice daily and titrated gradually to a maximum dosage of
200 mg daily in divided dosage. It is important to monitor fasting blood glucose as well as lipid pro-
file with this class of drugs. The psychotic symptoms associated with this condition can be controlled
with 5–7 days of therapy. If the agitation is severe and the patient is at home, one may suggest a safe
mode of transportation to a nearby ER with the help of the local police department or ambulance ser-
vice. In some towns, the local fire department helps with this function. If the family member feels
comfortable transporting the patient to the nearest ER that can also be considered. Such decisions are
to be made on a case-by-case basis.

If the patient is refusing medication, some of the atypical antipsychotics come in alternative formu-
lations such as risperidone liquid and M tab (1–2 mg per day) or olanzapine zydis (5–10 mg per day),
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which dissolves rapidly in the patient’s mouth. If the patient is seen in the office in this condition, any
one of the atypical agents may be administered in the office. Talking with the patient slowly and in a
calm tone can help. It is also important to decrease sensory stimulation from the environment. In such
cases, quiet surroundings can be helpful.

Case 3: Suicidal Patient

The patient is a 55-year-old male with Huntington’s disease (HD) and severe depression. He has
had a progressive worsening of his choreiform movements, increased weight loss, and some early
memory impairment. Specifically, he has difficulty remembering names as well as finding words and
difficulties with calculation. His depression has worsened and during a routine neurological office visit
for follow up of the HD he was noted to be weepy and reported that, “I don’t feel like going on like
this.” On further questioning he indicated he had thoughts of overdosing on his pills and indicated his
wife was capable of looking after the children alone. The wife, who was also present at the time of
the interview, indicated that he had lost interest in activities such as playing with the grandchildren
or even watching his favorite show on television and food did not taste good.

This patient has developed depressive symptoms as well as suicidal thoughts. He has HD result-
ing in increased functional limitations resulting in depression. As the patient has suicidal thoughts and
appears to have a plan to possibly overdose on medication, his risk level is higher. He should be seen
immediately for an emergency evaluation. The options would include getting him to an ER transported
by a family member if considered reliable and the patient is willing. If the patient is unwilling and it
is unclear whether the family member is able to handle the situation, the police should be called for
safe transport to an ER with psychiatric evaluation capability. An alternative strategy would the abil-
ity to have a psychiatrist examine the patient immediately and determine the next course of action. It
would also help to have the phone number for the local psychiatric crisis line (hot-line), which can be
extremely beneficial in planning what to do. This may also serve as a resource for advice as well as
consultation on how to get the emergency services activated.

ETHICAL ISSUES IN CRISIS INTERVENTION

Strong ethical practice should be followed, as patients are particularly vulnerable in times of crisis.
It is important for the person conducting the crisis intervention to be aware of his or her own counter-
transference issues (feelings a therapist or physician may develop toward a patient), which may be
defined as an unconsciously determined attitudinal set held by the person conducting an intervention
that interferes with work. The recognition of these feelings is important so that they can be dealt with
appropriately in another setting such as personal therapy (9).

Dual relationships are prohibited. These include sexual, social, employee, or financial. Hence, in
the office setting, it is important to recognize the crisis and be alert to any of these factors so one can
quickly get the patient to a safe and effective therapeutic setting. This is important because there is
an enormous power differential between the person conducting the intervention and the patient.

Confidentiality is an important aspect of the ethical code for medical and paramedical personnel
and is now protected by the Health Information Protection and Portability Act (11). The communica-
tion is considered privileged unless agreed to by the patient to be given to another party. It is impor-
tant to safeguard the patient from unauthorized disclosures. There are exceptions in certain crisis
situations. Patients may be asked to give consent so information may be shared with another profes-
sional (e.g., such as the therapist where the patient will have follow-up after crisis intervention). Other
examples include court testimony, health insurance claims, and to provide for supervision.
Confidentiality may be broken in cases of child or elder abuse, when the patient is gravely disabled,
and when the patient is in danger of harming self or others (12). If the patient is gravely disabled or
unable to take care of him or herself the helper may breach confidentiality to protect the patient. It is
best to check the local laws of the state where practice is located. In many states, the knowledge of
child or elder abuse should be reported to the appropriate social agency. It is also important to warn
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the intended victim and the police if a patient was making specific threats (The Tarasoff Case). If such
a situation arises in the neurological office it is best to have the patient escorted safely (by the police)
to the nearest ER, where a thorough psychiatric evaluation can be conducted, informing the evaluat-
ing agency by phone and in writing about the specific threat, including the nature of the threat and the
person being threatened.

INFORMED CONSENT
It is important to obtain consent from the patient before the administration of medication or other

therapeutic intervention. In a situation where the patient is clearly in danger of hurting him or herself
or others, or the patient is gravely disabled, this requirement may be overridden. An essential element
of informed consent is a determination that the patient is able to comprehend what is being said in
addition to the benefits and risks of treatment and also to no treatment. If a patient does not have the
capacity to give consent it should be obtained from the legally authorized representative, the defini-
tion of which may vary from state to state.

TRAUMATIC BRAIN INJURY

This diagnostic category refers to patients that have suffered brain contusion. The sequelae of TBI
commonly include physical, cognitive, affective, and behavioral impairments. Each TBI patient brings
to the situation his or her unique set of pre-injury intellectual skills, personality, emotional makeup,
social relationships, and economic vocational, and/or academic roles. Character traits are commonly
exacerbated after TBI. Substance abuse is more common among those who sustain TBI. Behavioral
disturbances in this group of patients is determined by multiple factors including the location of the
injury, the premorbid personality style, family supports, use of alcohol and drugs, other co-morbid
illnesses, presence of pain, as well as the extent of the recovery process. Irritibility, low frustration
tolerance, rage, and impulsive aggression are noted in this group of patients. Behavioral symptoms
such as aggressive or violent outbursts interfere with rehabilitation and also put the patient and care-
giver at risk for physical injury. Such symptoms could result in a behavioral emergency. Anti-
depressants, antipsychotics, anticonvulsants, and antihypertensives have all been tried to treat the
behavioral symptoms in TBI patients. There is a lack of controlled randomized clinical trials evalu-
ating various medications to treat such problems. Most of the data is based on anecdotal case reports,
retrospective reports, and open case series. The treatment of TBI patients with psychiatric issues, which
includes the major psychiatric disorders such as mania, depression, psychosis as well as behavioral
disturbances including aggression is largely off-label use of medicines.

Anticonvulsants in Traumatic Brain Injury
The anticonvulsant drugs are frequently prescribed for patients with TBI because of their membrane-

stabilizing effect, the seizure risk in these patients, and their demonstrated utility in mood stabiliza-
tion in brain injury-related and other neuropsychiatric illnesses such as bipolar disorder (13). The use
of anticonvulsants in TBI patients is entirely off-label as none have been approved by the Food and
Drug Administration for TBI. Phenytoin has been used to treat aggressive behavior, however, the results
have been equivocal. There has been criticism of the methodology of older studies with regard to drug
dosing and experimental design. In the case of other anticonvulsants there is no supportive evidence
from comparative controlled clinical trials (mostly open design), however, they are used because of
the increased risk of posttraumatic epilepsy in these patients. It is difficult to extrapolate from their
use in epilepsy studies because of underlying differences in the two populations. The anticonvulsants
as a group exert an effect on the cognitive and motor functions in epileptic patients, the impairments
worsening with increases in serum level of the drug. In a seizure prevention trial in post-TBI patients,
no differences in efficacy were found between phenytoin, carbamezapine, and divalproex in the pre-
vention of short-term seizures. None of the treatments were found to be effective in the prevention of
long-term seizures (13). The literature in TBI patients is scanty.
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Divalproex

The literature associated with the use of this agent consists mostly of open studies and case series.
One series was a retrospective chart review of 11 patients with a history of brain injury referred for
psychiatric treatment who were treated with divalproex (mean dose 1818 mg per day; serum dival-
proex level of 85.6 μg/mL) alone or in combination with other medications (14). This is one of the
largest post-acute series, which demonstrated divalproex sodium to be well tolerated and efficacious
in reducing a variety of neurobehavioral symptoms. The largest case series (N = 29) of patients being
treated with divalproex revealed this agent to be effective in 90% of the sample within 7 days after a
typical 1250 mg per day dosage (15).

Studies report that divalproex lacks sedation and causes less cognitive impairment. Behaviors
within the affective spectrum from depression to dysphoric mania may be amenable to divalproex.
The lower sedation helps the patients participate in rehabilitation. Divalproex can also be combined
with any of the atypical antipsychotics, which is an off-label use of this drug. In some cases, partial
responders at adequate serum divalproex levels may have further improvement in target symptoms of
aggression and violent behavior following the addition of an atypical agent.

In the hospitalized patient with TBI, intravenous valproate (Depacon) may be considered. Although
a loading dose is not necessary for the initiation of therapy it has been reported in the literature. This
intravenous formulation is administered as a 60 minutes infusion (not more than 20 mg per minute). A
rapid infusion over 5–10 minutes has been performed using 15 mg/kg with a mean dosage of 1184 mg,
which was well tolerated. In a safety study, 25 patients (aged 4–39 years) were given intravenous val-
proate to achieve a serum concentration of at least 100 μg/mL within 1 hour. No electrocardiogram
abnormalities, injection site irritation, or significant changes in vital signs were observed. One patient
had sedation (serum level 200 μg/mL), while the serum concentrations measured 10 minutes after the
infusion ranged from 71–277 μg/mL (16,17). The authors estimate that a loading dose of 25 mg/kg
infused over 60 minutes should achieve a concentration of 100–150 μg/mL 10 minutes after the infu-
sion. Most of the data with intravenous valproate is in epilepsy patients.

Case 4: TBI and Aggression

A 43-year-old male with TBI as a result of a motor vehicle accident in which he lost his fiancée
and her two children was seen in psychiatric consultation as a result of increased irritability, depres-
sion (20-pound weight loss), and aggression. His cognition was impaired as determined by impaired
recall, mathematical ability, as well as inability to do the clock test or copy intersecting polygons cor-
rectly. He was on 50 mg of desipramine daily, 450 mg of valproic acid daily in divided dosage, 50 mg
of trazadone at bedtime, as well as vitamin supplements. The deispramine was stopped and he was
started on sertraline, a selective serotonin reuptake inhibitor (SSRI) at 50 mg daily and titrated to
150 mg daily, and the divalproex was increased to a 1000 mg daily with much noted improvement in
symptoms. In this case, the SSRI was started to reduce impulsivity as well as irritability. Noradrenergic
agents may increase irritability. The divalproex dosage was increased to achieve better serum levels
as well as decrease in aggression. This patient did not have clear psychotic symptoms and had been
on divalproex that was then adjusted.

Other Anticonvulsants

There are only case series with the other agents. Pachet et al. reported a single case of a 40-year-
old male with severe TBI resulting from being struck by a motor vehicle while crossing the street. In
this case, there was lack of response to a combination of risperidone, trazadone, carbamezapine, and
adjunctive lorazepam. The patient was continued on carbamezapine, paroxetine was added and
increased to 40 mg daily, and subsequently lamotrigine was added at 25 mg daily and increased to
50 mg daily with significant reduction in aggression. The carbamezpine dosage was adjusted down
to 800 mg daily from 1600 mg daily (18). The patient did not require any supplemental lorazepam at
the end of 6 months. The process took approx 6 months.
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Antidepressants in Traumatic Brain Injury Patients

Patients with TBI may have dysphoria as they develop insight into their functional limitations and
may have affective changes as a primary effect of their brain damage. This group of individuals may
benefit from antidepressant therapy. The data is extremely limited by lack of randomized placebo-
controlled trials.

Antipsychotics in Traumatic Brain Injury

The use of these agents in TBI patients is clearly based on clinical experience and not evidence
based. Posttraumatic agitation has a prevalence of 11–50% (19–21). Agitation may delay the rehabili-
tative process. The pathological bases, neuroanatomic, and physiological underpinnings are not well
understood and vary from patient to patient. The use of antipsychotics in TBI patients is entirely off-
label and controversial. Animal studies suggest that motor recovery after experimental brain injury is
negatively affected by medications such as haloperidol. Primate work has revealed that cognitive ben-
efits facilitated by catecholaminergic treatment are inhibited by haloperidol. Limited human studies
suggest a negative impact of antipsychotics on recovery after stroke and TBI, specifically resulting in
prolongation of amnesia (22–24). Some of the literature is confounded because the patients were on
multiple agents, antipsychotics being one of them. Comparison of the atypical agents to the typical
agents is difficult to do as data are lacking. There are clinical scenarios when these agents need to be
used. The literature suggests the following indications: (a) extreme agitation with or without accom-
panied psychotic symptomatology, (b) severe aggression or rage, and (c) acute mania associated with
TBI. The presence of thought disorder premorbidly or after TBI is another possible indication (25).

The typical (conventional/first-generation) agents were first introduced in 1950s starting with chlor-
promazine and are known to be potent antagonists at the D2 receptor. These agents have a side-effect
profile characterized by EPS and prolactin elevation (25). The atypical agents (second-generation
agents) have a lower affinity for the D2 receptor, however, have significant activity at various seroto-
nergic receptor sites, and the α1 receptors. The 5HT2a�D2 ratio reflects the differences among these
agents. These properties translate into a lower incidence of EPS as well as tardive dyskinesia (25).

Clozapine

There are no controlled data using clozapine in TBI, however, there is an open trial of nine TBI
patients. There was substantial benefit in three, modest benefit in three, but two patients suffered
seizures on the drug. It is important to remember that patients on clozapine need weekly monitoring
of their white cell count for the first 6 months of treatment and every 2 weeks subsequently (25).

Risperidone
There are only two published case reports using risperidone in TBI patients (25). The maximum

reported dosage used appears to be 16 mg daily, although the utility of dosage above 6 mg is ques-
tionable because of increased risk of neuroleptic-induced Parkinsonism. In elderly and frail patients,
the starting dosage suggested has been 0.5 mg, whereas the maximum dosage is 2 mg in dementia
patients. In addition, in the dementia studies a statistically higher incidence of stroke was noted in the
risperidone group compared with the placebo group, although the actual numbers were small (26).
There are no guidelines for TBI patients. The advantages of risperidone include multiple dosage
forms such as liquid concentrate, dissolvable M-tab, and a long-acting depot injection (risperidal
consta). These formulations are helpful in noncompliant patients or those unable to swallow tablets.
There is no rapidly acting intramuscular injectable form available as yet.

Case 5: TBI With Psychosis

This case involved a 34-year-old male who suffered a TBI in 2001 following a motorcycle acci-
dent. He had surgery and a titanium plate was placed to reconstruct his skull. He was seen in consul-
tation because of increased fear, marked irritability, as well as depression. He was disoriented, as he

Psychiatric Emergencies and Crisis Management 387



was unable to tell the year, month, and date. He was also severely cognitively impaired and was noted
to be paranoid. He was unable to do serial sevens and recall was impaired. He was on 150 mg of ser-
traline per daily, oxycarbamezapine (600 mg in the morning, 600 mg at noon, and 900 mg in the
evening). He was also on 50 mg of trazadone at bedtime for insomnia. There was no suicidal or homi-
cidal ideation. He was treated with 1 mg of risperidone at bedtime to help with paranoid ideation. The
sertraline was increased to 200 mg daily. The risperidone was increased to a maximum of 3 mg at bed-
time with remission of psychosis. The patient was subsequently referred back to his primary care physi-
cian. There were no EPS noted.

Olanzapine

This agent separates from the others because of the beneficial effects on both depression and
mania. This agent can be sedating and is effective in managing aggression and excitement. The stroke
warning with risperidone applies to olanzapine also (27). There is one case in the literature documenting
the effectiveness of olanzapine in a patient with post-TBI delusions.

Olanzapine is now available in the zydis (rapidly disintegrating wafer), which is helpful for non-
compliant patients (strengths 5 mg, 10 mg, 15 mg, 20 mg). This is useful for noncompliant individu-
als or those who can’t swallow. Olanzapine is also available in a rapidly acting injection preparation.

Case 6: TBI With Psychosis

A 47-year-old male was referred by a neurologist because of auditory as well as visual hallucina-
tions. On evaluation, the information obtained from the patient as well as his wife indicated he was
suspicious as well as withdrawn, was worrying about minor matters, and had loss of interest. His wife
also noted that he had been aggressive. Additionally, the patient had cognitive impairment. The patient
had undergone removal of a brain tumor in 1979 and also had a seizure disorder in addition to dys-
lipidemia. He was on divalproex (2500 mg daily in divided doses, primidone 25 mg daily, as well as
lamotrigine 100 mg twice daily). The patient was started on 10 mg of olanzapine at bedtime to reduce
psychosis, aggression, and improve sleep. In addition buproprion was titrated to 300 mg daily in divided
doses. Over the course of next 2 years, the lamotrigine was tapered to a stop while maintaining other
mediciations. The patient’s psychosis, as well as aggression, were well controlled and he was referred
back to his physician with the olanzapine at a maintenance dosage of 5 mg at bed-time while contin-
uing all other medications at the previous dosages. The aggression and irritability were well controlled
along with improved mood.

There are no data on the use of aripiprazole or quetiapine in TBI patients. Despite the bias against
antipsychotic agents in TBI patients, the atypical antipsychotic agents should be used judiciously, as
control of aggression and agitation is critical for rehabilitation of TBI patients to proceed smoothly.
To control an agitated patient, a sedating agent with multiple dosage forms would be preferred.
Patients treated with these agents should have their weight as well as blood glucose and lipid profile
monitored at baseline and periodically (3–6 months thereafter). The guidelines developed jointly by
the American Diabetic Association and the American Psychiatric Association suggest that clozapine
and olanzapine may have a greater weight-gain risk and highest occurrence of diabetes and dyslipi-
demia compared with ziprasidone and aripiprazole, which have the least (28–30). Risperidone and
quetiapine are suggested to have intermediate effects. It should also be noted that ziprasidone and arip-
iprazole have not been as extensively studied as other agents. In controlling aggression in TBI patients,
one should aim to use a sedating agent to bring symptoms under control rapidly.

CONCLUSION

It is important to be able to pick up and address any psychiatric issues in patients with neurologi-
cal illnesses. More importantly, psychiatric emergencies need to be dealt with confidently and ade-
quately to reduce overall morbidity and mortality.
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Informed Consent and Competency

Legal and Ethical Issues

David Naimark, Laura Dunn, Ansar Haroun, and Grant Morris

INTRODUCTION

Clinical issues related to informed consent and competency are present in all areas of medicine and
are, quite possibly, the most relevant in the disciplines of psychiatry and neurology. The very nature
of the specialty (involving disease of mind or brain) often calls into question the ability of the patient
to understand the medical procedures or treatment that are being proposed.

In this chapter, we begin with an exploration of the legal aspects of informed consent and compe-
tency in order to give the reader an underpinning of the basic concepts, and then proceed to a “how-
to” guide for accomplishing the medical task of assessment.

LEGAL ASPECTS OF INFORMED CONSENT AND COMPETENCY

The Doctrine of Informed Consent

The Tort of Battery
In 1914, Justice Benjamin Cardozo, writing for the New York Court of Appeals in Schloendorff vs

Society of New York Hospital (1) declared, “Every human being of adult years and sound mind has a
right to determine what shall be done with his own body; and a surgeon who performs an operation
without his patient’s consent commits [the tort of battery], for which he is liable in damages” (1). This
early 20th-century quotation is often cited as the starting point for the law’s recognition of the patient’s
right to medical self-determination.

It is easy to understand why battery was the tort first chosen to champion the patient’s right to con-
trol physician decision making. Early 20th-century cases typically involved fact situations in which
the patient either specifically prohibited any operation, or authorized an operation different than the
one performed by the surgeon. Under such circumstances, it was easy for the courts to find that the
tort of battery had been committed. That tort protects the inviolability of one’s person, described by
writers as the first and greatest right of a free citizen, one that underlies all other rights. An operation
performed without permission on an anesthetized patient violates that patient’s bodily integrity. The
tort is committed by the unauthorized contact, no matter how medically appropriate the surgery and
no matter how skillfully it is performed. Neither an intent to harm the patient, nor negligence in per-
forming the operation itself, are required for the tort of battery, only knowledge that the contact is
made without the patient’s consent. Actual physical harm to the patient is not a prerequisite for tort
liability; battery is a dignitary tort, protecting individuals from offensive as well as harmful contact.
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When the operation, or other touching of the patient’s body, was performed without any consent,
the tort of battery was, and continues to be, well suited to protect the patient’s autonomy interest. Over
the years, however, patients demanded more for their autonomy right. Self-determination meant more
than simply accepting or rejecting the doctor’s decision; it meant the right for patients to make the
decision themselves. And to make those decisions, patients needed the information about the proposed
treatment or surgery that only their doctors could provide to them. But courts were far more reluctant
to characterize as batteries treatments or operations that were performed with the patient’s consent
but without an adequate disclosure by the surgeon of the risks, benefits, and alternatives to the agreed
upon procedure. The tort of battery was relegated to cases in which the physician either operated with-
out obtaining any consent from the patient or the patient specifically declined the operation. In devel-
oping a duty of disclosure a half century after Schloendorff, courts distinguished between “real” or
“basic” consent, necessary to avoid liability for battery, and failure to obtain the patient’s “informed”
consent, which most courts characterized as the tort of negligence.

The Tort of Negligence

A plaintiff claiming negligence must prove that the defendant breached a duty that was owed to
the plaintiff and that the breach caused an injury to the plaintiff. The term “informed consent” was
first mentioned in 1957 in a California Court of Appeal decision. That court embraced the principle
of patient medical self-determination, declaring, “a physician violates his duty to his patient and sub-
jects himself to liability if he withholds any facts which are necessary to form the basis of an intelli-
gent consent by the patient to the proposed treatment” (2). The physician’s disclosure duty requires
an explanation of the nature of the treatment or procedure that is being proposed by the physician, the
possible alternatives to that treatment or procedure, and the material risks and anticipated benefits of
the treatment or procedure.

The physician’s disclosure duty, however, is not absolute. In Natanson vs Kline, the Kansas Supreme
Court acknowledged that a physician probably has a therapeutic privilege to withhold a diagnosis of
cancer or other dread disease from an unstable, temperamental, or severely depressed patient when
disclosure would seriously jeopardize the patient’s recovery. The court noted, however, that suppres-
sion of facts would not be warranted in the ordinary case. Merely because the physician believes that
the patient may decline a procedure or operation if the risks are explained to him or her does not excuse
the physician’s failure to divulge those risks.

Although physicians are not permitted to deceive patients in order to substitute their own judgment
for that of their patients, the Natanson court ruled that the physician’s duty to disclose “is limited to
those disclosures which a reasonable medical practitioner would make under the same or similar cir-
cumstances” (3). In essence, the court engrafted onto the disclosure requirement the medical custom
standard of care that is used to determine professional malpractice. As long as the defendant conformed
to the level of disclosure of other physicians in good standing, and the defendant is presumed to have
conformed in the absence of expert medical testimony to the contrary, no breach of the disclosure duty
would be found.

The medical custom standard is used today by a majority of states to measure whether the physi-
cian’s disclosure duty has been breached. In part, the dominance of this standard was assured by the
legislative response to the perceived medical malpractice crisis of the mid-1970s. As one “reform” to
reduce physician liability and malpractice insurance costs, several states enacted legislation adopting
the medical custom standard to measure breach of the physician’s disclosure duty.

Not all jurisdictions, however, allow physicians to establish their own standard for measuring dis-
closure. In Canterbury vs Spence, the US Court of Appeals for the District of Columbia Circuit
rejected the medical custom approach, asserting, “[i]t is the prerogative of the patient, not the physi-
cian, to determine for himself the direction in which his interests seem to lie” (4). “In our view,” wrote
the court, “the patient’s right of self-decision shapes the boundaries of the duty to reveal.” The ade-
quacy of the physician’s disclosures to the patient “must be measured by the patient’s need, and that
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need is the information material to the decision: all risks potentially affecting the decision must be
unmasked.”

Concerned that physicians might not know what risks would be material to their patients, the
Canterbury court defined “material risks” as those risks that a reasonable person in the patient’s posi-
tion would be likely to consider significant. Although the court acknowledged that “orthodox negli-
gence doctrine” measures “the reasonableness of the physician’s divulgence in terms of what he
knows or should know to be the patient’s informational needs,” the court transformed the individual
patient’s informational needs into those of the hypothetical, reasonable patient.

The patient, the court acknowledged, has no duty to ask for information from the physician. The
physician is obligated, despite the patient’s silence, to volunteer information that the patient needs to
make his or her decision. “Caveat emptor is not the norm for the consumer of medical services,” says
the court. But the Canterbury court did not require the physician to inquire of the silent patient
whether there was anything he or she would like to know (i.e., what is important to that patient’s deci-
sion making). And yet, by not obligating physicians to ask their patients what their concerns are, and
then to respond to those concerns, the Canterbury court, in reality, ruled that the physician’s disclo-
sure duty is owed, not to his or her patient, but only to the reasonable patient. By homogenizing all
patients into reasonable patients, the court perverted the very principle it proclaimed.

The Canterbury court erected other barriers to the patient’s right to self-determination. If the physi-
cian fails to reveal the risks and alternatives that a reasonable patient would consider material to his
or her judgment, negligence law requires the patient to prove that this breach of duty caused harm.
The harm requirement is satisfied, said the court, only if an unrevealed risk that the physician was
obligated to disclose, materializes, and the causation requirement is satisfied only if a reasonable person
in the patient’s position would have declined the treatment if the risk had been revealed.

Harm, according to the court, is limited to the patient’s interest in his or her physical well-being
(i.e., was the patient physically injured by the physician’s breach of the disclosure duty?) The court
assures us that “[t]he patient obviously has no complaint if he would have submitted to the therapy
notwithstanding awareness that the risk was one of its perils.” The patient, however, does have a com-
plaint. The patient has been deprived of the right to decide. That loss of individual autonomy, in and
of itself, is an injury Nevertheless, this dignitary loss, the right to make one’s own choice as to what
shall be done to one’s own body, is not compensable. For the patient to succeed in a negligence claim
against the physician, Canterbury requires that the plaintiff suffer a physical injury from the physi-
cian’s breach of the disclosure duty.

The Canterbury court’s analysis of the causation requirement is even more dubious. If the physi-
cian does not breach the disclosure duty, the patient’s decision to accept or reject the proposed treat-
ment or surgery will not be disturbed. “The patient,” the court tells us, “is free to decide for any reason
that appeals to him.” But if the physician breaches the disclosure duty, depriving the patient of his or
her right to decide, for any reason that appeals to him or her, then causation of harm will not be mea-
sured by what he or she would have decided, but rather, by what a reasonable person in the patient’s
position would have decided. The causation requirement is no longer an inquiry about what the patient
would have decided if he or she had not been deprived of information material to his or her judgment.
The patient who has been wronged by the physician’s nondisclosure is permitted to win only if he or
she would have made a decision that the jury considers to be reasonable.

Despite its doctrinal deficiencies, Canterbury’s reasonable patient test—for measuring both breach
of the disclosure duty and causation—has become the “liberal” alternative to the conservative rea-
sonable doctor test. For nearly half the states, Canterbury did not become a new point of departure; it
became a final destination. 

Expanding the Definition of “Material Risks” That Must Be Disclosed

Suppose a physician informs the patient of the risks of and alternatives to procedures and diag-
nostic tests that the physician proposes, and the patient declines the proposed treatment. To fulfill his



or her disclosure duty, must the physician also disclose to the patient the risks of patient’s decision to
refuse treatment? Some courts have responded in the affirmative. The California Supreme Court, for
example, has ruled that this broadened disclosure obligation is needed to assure not only that the patient
gives an informed consent to treatment, but also to assure that the patient’s refusal of treatment is also
informed. “The duty to disclose was imposed,” said the California Supreme Court, “so that patients
might meaningfully exercise their right to make decisions about their own bodies” (5).

But suppose, for example, that after evaluating a patient, the physician’s proposed course of action
is no action. The physician decides not to order additional laboratory tests to better diagnose a patient’s
medical condition, or simply decides to monitor the patient’s condition but not to administer any treat-
ment, or decides to terminate treatment because, in the physician’s judgment, a successful outcome
has been achieved. Must the physician disclose the risks of and alternatives to the nontreatment option
that the physician has selected? Because the tort of battery requires unpermitted physical contact with
the patient, that tort is not committed by physician’s decision to select the “no-treatment” option.

But does a negligence-based informed consent doctrine require the physician to disclose the risks
and alternatives of these nontreatment options, at least if a reasonable physician would disclose them
or if a reasonable patient would find them material to his or her decision making? After all, the
absence of treatment can result in physical injury to the patient just as assuredly as can active mis-
treatment. In an era of managed care, cost containment, and the rationing of medical services, this
question is a serious concern for patients. It is also a serious concern for physicians who must comply
with their disclosure duty under the doctrine of informed consent and who know that their patients
are likely to demand affirmative, and costly, treatment options if they are informed of them.

Some courts have imposed a duty to disclose. For example, in Matthies vs Mastromonaco (6) the
New Jersey Supreme Court was unwilling to limit a negligence-based informed consent doctrine to a
nonconsensual touching proposed, but not adequately explained, by the physician. The court specif-
ically upheld the patient’s right to make an informed decision about medically reasonable alternatives,
not merely to give an informed consent to the alternative that the physician recommends. The court
would not allow the physician to, in essence, decide for the patient by discussing only the physician’s
treatment (or nontreatment) of choice. As the court stated, “physicians may neither impose their
values on their patients nor substitute their level of risk aversion for that of their patients. . . . By not
telling the patient of all medically reasonable alternatives, the physician breaches the patient’s right
to make an informed choice.” Although the physician’s choice might be medically appropriate and
conform to the physician’s standard of care, nevertheless, it might not be the choice that the patient
would make. The absence of malpractice does not assure the presence of the patient’s informed choice.

Other courts, however, disagree, limiting a patient’s right to make decisions about his or her own
body to situations in which the treating physician is proposing some affirmative course of action. These
decisions appear erroneous. Under a negligence theory, the disclosure duty is imposed not to protect
the patient from a nonconsensual touching, but rather, to protect the patient’s right to medical self-
determination. To make decisions about what shall be done and what shall not be done to their bodies,
patients need information on the risks of and alternatives to the nontreatment option. They need that
information, not only when they refuse a treatment proposed by the physician, but also when the physi-
cian proposes no treatment.

Although a physician’s “decision” to prescribe bed rest instead of surgery or to order some diag-
nostic tests but not others may conform to acceptable medical practice and thus not constitute mal-
practice, the physician’s professional duties to the patient are not circumscribed by his or her clinical
judgment calls. The physician also owes the patient an independent duty of disclosure. If, as the
Canterbury court announced, and numerous other courts echoed, “the patient’s right of self-decision
shapes the boundaries of the duty to reveal,” the physician should be obligated to disclose information
about alternative treatment options—including surgery and diagnostic testing—that the physician is
not recommending. That information is not only material to the patient’s decision, it is often critical to
that decision. The decision on what treatment, or nontreatment, is acceptable belongs to the patient
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whose life will be affected by that decision, not to the physician who can only recommend options based
on his or her professional expertise. Because the patient is entitled to make the decision, the physician
should be obligated to disclose the information that the patient needs to make that decision.

In recent years, some courts have defined “material risks” broadly, requiring physicians to disclose
not merely the risks and alternatives inherent in medical procedures that the physician might not rec-
ommend but that the patient might want to consider, but, in addition, other risks that emanate directly
from the physician. For example, some courts have required surgeons to inform patients of the physi-
cian’s chronic alcohol abuse or HIV-positive status. These physical infirmities may increase the risk
of harm to the patient and must be disclosed as material to the patient’s judgment to accept or reject
treatment from that surgeon. Other physician-specific factors raise a similar concern. In one case, a
patient consented to basilar bifurcation aneurysm surgery (a clipping of an aneurysm at the rear of the
plaintiff’s brain) and was rendered an incomplete quadriplegic. The Supreme Court of Wisconsin ruled
that information about the neurosurgeon’s limited experience in performing such surgery and the dif-
ficulty of the operation should have been disclosed because it was material and would have been con-
sidered by the reasonable patient (7).

In Moore vs Regents of University of California (8), the California Supreme Court held that to obtain
a patient’s informed consent, the physician must also disclose any financial or other interest that the
physician has that conflicts with, or even potentially conflicts with the physician’s fiduciary duty to
that patient. In deciding whether to consent to proposed treatment, a patient would want to know of
any research or economic interest extraneous to the patient’s health that may have affected the physi-
cian’s judgment to recommend that treatment, even if that conflicting interest was not consciously
considered. In Moore, for example, the plaintiff alleged that the surgeon’s research interest in the
patient’s rare blood and the surgeon’s economic interest in patenting a cell line from the plaintiff’s
cells may well have influenced the surgeon to recommend a splenectomy, the surgical removal of the
plaintiff’s spleen.

A federal appeals court, applying Minnesota law, went one step further. The court imposed a duty
on physicians to disclose conflicting loyalties even when they do not recommend any affirmative course
of treatment. In Shea vs Esenstein (Shea II) (9), a 40-year-old patient was experiencing symptoms of
heart disease. His family doctors did not refer him to a cardiologist. When the patient’s symptoms did
not improve, the patient offered to pay for the referral, but “his physicians persuaded him to trust their
judgment that neither his age nor his symptoms justified a visit to a cardiologist.” The patient suffered
a heart attack and died. In a wrongful death suit, the plaintiff alleged that the physicians failed to dis-
close financial incentives in the health maintenance organization (HMO) contract designed to mini-
mize referrals to specialists and that if the patient had known of those incentives, he would not have
trusted the physicians’ medical advice but instead would have obtained the opinion of a specialist at
his own expense. Even though the jury found that the physicians had not committed malpractice in
the care and treatment of the patient, the court upheld the plaintiff’s separate claim for the tort of neg-
ligent misrepresentation. Under Minnesota law, physicians have a state-imposed ethical duty to dis-
close conflicts of interests to their patients. Self-serving financial incentives, such as those found in
an HMO contract, conflict with the physician’s duty of loyalty to the patient’s medical welfare, and
must be revealed.

Although these case precedents for an expanded disclosure duty are important forays for future
development of the law, they have not been universally, or even generally, accepted in American
jurisprudence. For each case discussed here, there are others, often numerous others, that have reached
a contrary result. Some courts have ruled that a physician’s medical condition, including his or her
addiction to alcoholism or drugs, or the physician’s HIV-positive status, need not be disclosed. Some
courts have held that a physician’s inexperience in performing the particular surgery proposed to the
patient need not be disclosed.

Courts that restrict the physician’s disclosure duty to the risks inherent in the physician’s proposed
procedure deny patients the information they need, and, in fact, must have, in order to decide whether
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to trust their doctor. A patient’s trust cannot be purchased with concealment or subterfuge. It can only
be developed through honest communication. “[D]isclosure and consent,” wrote Dr. Jay Katz, “do not
abolish trust. Disclosure and consent only banish unilateral, blind trust; they make mutual trust pos-
sible for the first time” (10). When courts do not require that communication, their narrowly crafted
informed consent doctrine does not shield patients from their doctors’deceptions; it leaves them naked
and exposed.

Competency
Competency as a Requirement for Giving or Withholding Informed Consent

A patient’s informed consent to treatment is not required if an emergency arises that requires imme-
diate medical attention and the patient is not competent to give or withhold consent to that treatment.
For example, if at the scene of an auto accident, a person lays unconscious and bleeding to death, the
law presumes that the person would consent to treatment necessary to save his or her life. The law makes
this presumption because a reasonable person faced with the need for immediate life-saving treatment
would authorize that treatment if the person were competent to make the decision at the time. The law
protects the physician who acts in an emergency to save a life, even if subsequently facts become known
that indicate that the unconscious person would not have consented to medical treatment.

Incompetence, however, is not limited to unconscious adults. Children, because of their youth and
inexperience, are considered mentally unable to make treatment decisions, and in the absence of a
life-threatening emergency, informed consent of a parent or legally responsible guardian is required
for the physician to act. The parent or guardian makes a substituted judgment for the child, either
accepting or rejecting treatment on the child’s behalf. Adults, too, especially if they suffer from a severe
mental disorder, may be incompetent to make a treatment decision. If the condition is likely to be of
a lengthy duration, the court may appoint a guardian for the person with authority to make decisions
for him or her. In essence, the guardian of the adult acts in the capacity of a parent for a child, until
such time as the ward is restored to competency.

Civil Commitment of Mentally Disordered Persons and the Right to Refuse Treatment

When a person with a severe mental disorder is so incapacitated that he or she is either dangerous to
himor herself or to others, or is unable to provide for the basic necessities of life, such as food, clothing,
and shelter, that person may be civilly committed and placed in a mental hospital. Can the treating physi-
cian require the civilly committed person to take psychotropic medication to eliminate symptoms and
improve the patient’s condition or does the patient, relying on the doctrine of informed consent, have a
right to refuse its administration? The issue has generated great controversy between psychiatrists and
lawyers. Psychiatrists assert that the very purpose of placing the involuntarily committed person in a
mental hospital is to treat the person’s mental disorder so that the person’s freedom can be restored.
Lawyers contend that even involuntarily committed mental patients retain rights, including the right
to refuse treatment, that should not be infringed on without proof of the necessity to do so. 

Dr. Alan Stone, noted Harvard psychiatrist and former president of the American Psychiatric
Association, has acknowledged that the legal justifications for the right to refuse treatment are so
“clear and compelling” that psychiatrists should accept the right’s existence (11). Dr. Stone conceded
that a mentally disordered person’s refusal of psychotropic medication is merely one example of
refusal of medical treatment by any ill person. In a treatment refusal situation, the doctrine of
informed consent restricts the state’s authority to intrude on the individual’s autonomy. Only when
the individual, whether from mental disorder or other cause, is unable to make competent decisions,
may another’s judgment be substituted. Although incompetence negates autonomous decision making,
incompetence is not established solely by proof of mental disorder or proof that treatment is clini-
cally indicated.

Similarly, incompetence is not established by proof that the mentally disordered individual meets
the civil commitment criteria and is subject to involuntary detention. In most states, the laws do not
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presume or require incompetence as a criterion for civil commitment. The mentally disordered person’s
dangerousness to self or others, or inability to provide for basic necessities, justifies a deprivation of
liberty but does not justify a deprivation of the patient’s right to refuse treatment or other rights. A
person may be incompetent to provide for basic necessities, but be competent to understand the risks
and benefits of medication that is proposed to treat his or her condition. In other words, incompetence
for one purpose does not equal incompetence for another. Only when a person’s incompetence to make
the treatment decision is established can another’s judgment be substituted.

Most states have recognized the right of competent, though involuntarily committed, patients to
refuse treatment. The United States Supreme Court has acknowledged that even mentally ill prison-
ers have a “significant liberty interest in avoiding the unwanted administration of antipsychotic drugs”
(12). The states, however, have divided almost equally on the question of procedural protections nec-
essary to enforce that right. Some states use a medical decision-maker model, allowing a staff psy-
chiatrist or hospital committee to make an informal decision of the patient’s competence. Others,
including the nation’s five most populous states (California, Texas, New York, Florida, and Illinois),
require a formal hearing on the patient’s competence before a judge or other independent, law-trained
decision maker. In these states, neither mental disorder alone, nor a decision to civilly commit the
person, equates to a finding of incompetence to make treatment decisions. Before treatment may be
imposed over the objection of a patient, even an involuntarily civilly committed mental patient,
the judge must find that the patient lacks the mental capacity to make treatment decisions (i.e., to weigh
the risks, benefits, and alternatives to the proposed medication).

Competent civilly committed patients, however, do not have an absolute right to refuse antipsy-
chotic medication. The state does have a legitimate interest in protecting other patients and staff from
dangerous mental patients. Hospital staff may respond to threatening situations by segregating the
potentially dangerous patient or using physical restraints. In an emergency situation, when the patient
presents an immediate danger to him or herself or to others, the patient may be involuntarily sedated.
Nevertheless, this exercise of the state’s police power must end when the emergency that warranted
this exercise of authority ends. If a person’s “significant liberty interest in avoiding the unwanted
administration of antipsychotic drugs” is to have any meaning at all, an assertion that the patient was
civilly committed as being too dangerous to live in society, or that he or she presents a generalized
danger to other patients or staff in the institution, does not justify nonemergency, coerced treatment
of a competent civil patient.

Assessing the Competence of Civilly Committed Mental Patients
to Refuse Psychotropic Medication

In Reise vs St. Mary’s Hospital and Medical Center (13), the California Court of Appeal added
California to the list of states that recognize the right of a competent, but involuntarily committed
mental patient to refuse psychotropic medication in nonemergency situations and require a formal court
hearing to determine if the patient is incompetent. The facts of the case demonstrate why the court
rejected the medical decision maker model as an inadequate protection of the competent patient’s right
to refuse. Eleanor Riese was admitted to St. Mary’s Hospital as a voluntary patient. Previously, she
had been treated for chronic schizophrenia with Mellaril®, a psychotropic medication. As a result of
that earlier treatment, her bladder had been severely damaged. Nevertheless, the treating physician
prescribed Mellaril, and she consented to its use. Although she complained of dizziness and dry
mouth and stated that she was receiving too much medication, her concerns were ignored and the
dosage was not reduced. When she protested and refused medication, she was forcibly injected and
committed as an involuntary patient. Ms. Riese brought a class action on behalf of patients involun-
tarily committed under California’s 72-hour treatment and evaluation detention and its 14-day inten-
sive treatment certification.

In upholding the right of involuntary civil patients to exercise informed consent, the Reise court,
borrowing liberally from a text for psychiatrists prepared by Drs. Thomas Gutheil and Paul Appelbaum
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(14) that identified three factors that judges should consider in assessing the competence of a patient’s
medication refusal. First, the judge should consider “whether the patient is aware of his or her situa-
tion.” The court offered one example of such awareness: if the judge believes that the patient is psy-
chotic, does the patient acknowledge the psychosis? The court’s singular example seems unfortunate.
A doctor, who has diagnosed a patient’s mental disorder and made a clinical judgment on what medi-
cation is appropriate to treat that disorder, may view the law’s requirement of obtaining a patient’s
informed consent as an unwelcome and unnecessary impediment to the doctor’s authority to make the
treatment decision. If the patient does not readily acknowledge that he or she has a mental disorder
and acquiesce in the doctor’s recommendation, the doctor may quickly decide, perhaps too quickly,
that the patient is incompetent to make the treatment decision. After all, the doctor may assert, a patient
who does not acknowledge having a mental disorder is unable to appreciate the benefits of the medi-
cation prescribed to treat that disorder.

Although denial of mental disorder may be a factor in assessing a person’s awareness of the situa-
tion, it is certainly not the exclusive measure. Even if a person denies having a mental disorder, he or
she is aware of the situation if the person knows that he or she is involuntarily confined in a mental hos-
pital, that the doctor has diagnosed the person as having a mental disorder, that the doctor has prescribed
psychotropic medication to treat the disorder, that the doctor believes the medication will benefit the
person by relieving symptoms, and that the person is refusing the medication because of concern about
medication side effects that have been previously experienced. Additionally, a person who denies
having a mental disorder may be willing and able to acknowledge having a problem in “nonmedical”
terms. The person, for example, may be denying a mental disorder in order to maintain control over his
or her life and to avoid being thrust into the dependent role of a mental patient. The person may be
denying mental illness in an attempt to avoid a catch-22 situation (i.e., by admitting mental disorder
the patient strengthens the psychiatrist’s assertion that the prescribed medication is the appropriate
remedy). Denial of mental illness may be a rational, although hostile, reaction to the family members
or the police who initiated the involuntarily commitment process, to the judge who ordered the patient
committed, or to the psychiatrist who now seeks to impose treatment over the patient’s objection.

Second, the judge should consider “whether the patient is able to understand the benefits and the
risks of, as well as the alternatives to, the proposed intervention.” Here, too, the Riese court gave an
example. Even if the patient is acutely psychotic, the patient should understand that dystonic reactions
are a risk, that resolution of the psychotic episode is a benefit, and that psychotherapy, milieu therapy,
and possibly electroconvulsive therapy are alternatives. This example, suggested by Drs. Gutheil and
Appelbaum, appears helpful. Nevertheless, one can question whether treating physicians typically
consider alternative therapies as viable substitutes for psychotropic medication. In their eagerness to
impose their treatment preference, physicians may be unwilling to consider patient objections to that
choice and to suggest other alternatives that might be acceptable to their patients.

Third, the judge should assess the patient’s ability “to understand and to knowingly and intelligently
evaluate the information required to be given patients whose informed consent is sought (§ 5326.2)
and otherwise participate in the treatment decision by means of rational thought processes.” The court
cited with approval a suggestion offered by Drs. Gutheil and Appelbaum that the patient should be
assumed to be utilizing rational thought processes in the absence of proof clearly linking delusional
or hallucinatory perceptions to the individual’s ultimate decision. An assessment of a patient’s abil-
ity to understand information begins with the information that the patient has been given. Although
the Riese court did not itself discuss what information must be provided, it incorporated, by specific
reference, California Welfare and Institutions Code section 5326.2. That statute itemizes information
that must be given to the patient in a clear and explicit manner in order to obtain a voluntary and
informed consent to treatment. Among the required disclosures are the following:

1. The nature and seriousness of the patient’s mental disorder that serves as a reason for treatment.
2. The nature of the proposed treatment, including probable frequency and duration.
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3. The degree and duration of improvement or remission anticipated with or without such treatment.
4. The nature, degree, duration, and the probability of side effects and significant risks of the proposed treat-

ment and how and to what extent they may be controlled, if at all.
5. The reasonable alternative treatments, and why the physician is recommending this particular treatment.
6. The patient has the right to accept or refuse the proposed treatment, and if the patient consents, he or she

has the right to revoke the consent for any reason and at any time prior to or between treatments.

A study of competency hearings (15) reveals that often, psychiatrists do not disclose to patients
the information that the law requires them to disclose. Often, psychiatrists only inform patients about
medication benefits. Even when they disclose risks, psychiatrists do not divulge “all information rel-
evant to a meaningful decisional process”—the test of disclosure required to obtain a patient’s informed
consent. Sometimes psychiatrists speak about risks in general terms, informing the patient that any
medication can have detrimental as well as beneficial effects. Of course, they will assert, the medi-
cation is being prescribed for its beneficial effects. At times, psychiatrists discuss some side effects
but not others. Typically, a psychiatrist will inform the patient of non-neurological side effects, such
as sedation or anticholinergic side effects, such as dry mouth, blurred vision, urinary retention, and
constipation, but will omit any discussion of neurological side effects such as dystonia, Parkinsonism,
akathisia, akinesia, and tardive dyskinesia. Obviously, if the risk of non-neurological side effects is
material to a patient’s decision, the risk of neurological side effects is likely to be even more so. The
study concluded, “the failure of psychiatrists to inform patients adequately of medication risks and
alternatives was not limited to a few isolated incidents. It was pervasive.”

The author of the competency study suggested that in a proceeding to consider whether the patient
is competent to refuse psychotropic medication, the judge can and should appropriately respond to
psychiatrist nondisclosure by finding the patient competent. By failing to inform the patient, and fail-
ing to provide the judge with evidence that the patient is unable to understand and to evaluate that
information, the psychiatrist has not sustained the burden of proving by clear and convincing evidence
that the patient is incompetent. If the patient is found competent, then under traditional legal princi-
ples, the psychiatrist commits the tort of battery if he or she administers psychotropic medication over
the patient’s objection, and the psychiatrist can be held liable for punitive as well as compensatory
damages. Liability for the tort of negligence is limited to situations in which a competent patient con-
sents to the administration of psychotropic medication but suffers an injury from a risk of the drug
that was not explained to him or her.

MEDICAL ASPECTS OF INFORMED CONSENT AND COMPETENCY

Informed Consent

In clinical as well as research settings, informed consent is one of the cornerstones of ethical prac-
tice (16,17). The consent process epitomizes professional ideals and protects individual rights. Too
often, however, in part due to the many competing demands of medical care and research, the informed
consent discussion “morphs” into a procedure done to the patient or research participant (i.e., “con-
senting” the patient). This phrasing implies that the patient is a passive recipient of information who
then acquiesces to the proposed test, treatment, or research protocol. Viewed through a different lens,
however, the informed consent process presents an ideal opportunity for the patient and the physician
or investigator to participate in a meaningful discussion of alternatives and their potential risks and
benefits. In this process, the patient or participant becomes more of a partner with the physician in
management of his or her own care. In addition to providing information, the overall process then serves
as an optimal context for clarifying patient preferences and values, which leads to authentic decision-
making. Ultimately, it is the patient who is the final decision maker.

In the research context, informed consent also embodies the careful attention of investigators and
ethics review boards to address concerns about research with human subjects. The need to protect and
respect human subjects by obtaining informed consent is not merely an historical artifact related to
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past abuses. There are many recent instances in which ethical questions about human research have
turned on the question of whether informed consent was properly obtained. In addition, concerns have
emerged relative to the capacity of some subjects to give their consent. In fact, some institutional review
boards require that researchers who plan “to recruit from populations with disorders known to be asso-
ciated with impairment of decision-making capacity” have a specific plan to ensure that decisional
capacity is addressed at the earliest stages of the study (18).

The doctrine of informed consent holds that three components are necessary for valid consent
(19,20).  The consent must be based on full and relevant information, must be given voluntarily, and
must derive from a capable/competent decision maker. (We use the term capacity here in distinction
from the legal term competency, because physicians are asked to assess decision-making capacity in
the clinical setting, whereas a judge must make a determination of legal competency.) We discuss each
of these components separately.

Information Provision

For patient autonomy to be promoted and respected, at a minimum, physicians should disclose what
a “reasonable person” would want to know about the recommended treatment or procedure, its risks and
benefits, as well as treatment alternatives and their attendant risks and benefits. The alternative of no
treatment should be discussed as well (whether or not this is the physician’s recommendation), so that
a patient’s decision to accept or reject treatment is based on an understanding of its likely consequences.

Shared decision making involves going a step further, beyond the “reasonable person” standard.
Asking patients open-ended questions about what other information they may need in order to make
the decision is a simple way to address this. The presentation of the information must be done in such
a way as to optimize the patient’s understanding. When done in a hurry or without concern for whether
the patient has actually understood the information, the disclosure process is unlikely to meet ethical
standards (and undermines patient autonomy). Testing for comprehension can be done fairly quickly
and efficiently using open-ended questions followed by closed-ended questions. When doubt exists
about the adequacy of decision-making capacity, numerous instruments exist to assist with the capac-
ity assessment; these are described in more detail below.

Voluntariness

The second requirement for informed consent mandates that the decision maker give consent vol-
untarily and free from coercion. This does not mean that physicians cannot provide treatment recom-
mendations, patients legitimately rely on physicians to help sort through decisions. Encouragement
to follow a particular course of treatment is also ethically acceptable so long as there is no coercion
(16). (For a summary of potential influences on voluntarism, the reader is referred to Roberts’ concep-
tual framework [21].)

Decision-Making Capacity

Decision-making capacity is widely considered by experts to consist of four abilities: (a) under-
standing (or comprehension) of the disclosed information, (b) appreciation (the ability to apply the
information to one’s situation), (c) reasoning (weighing options, including risks and benefits), and
(d) expression of a stable choice (16,22).

Each of these abilities has been used, in different instances, as the legal standard for determination
of capacity, with different jurisdictions applying different standards. Requiring that all four abilities
be intact is the most stringent standard. There is no consensus regarding the degree of impairment that
should be considered to represent a lack of capacity. The choice of standard directly affects the pro-
portion of patients who will be found to be impaired. Although expression of a stable choice is viewed
as the least stringent of these standards, research into decisional abilities of patients with both psychi-
atric and medical disorders has not consistently demonstrated a “hierarchy of rigorousness” among
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these abilities in patients (22). In other words, demonstration of intact reasoning and appreciation does
not necessarily mean that the patient has understood the information, and vice versa. It is important
for the physician to be cognizant of differing state laws regarding the level of ability that is required
for the patient to retain mental capacity, even if there is some level of impairment.

As a way of illustrating the differences among these ability areas, consider a patient with schizo-
phrenia who lacks insight into having the illness. The patient believes that agents of the government
have implanted a “scanning chip” in his brain for the purpose of tracking his thoughts, behavior, and
movements. The patient has been diagnosed with colon cancer and is refusing what his doctors con-
sider a medically necessary surgical procedure.

The patient’s capacity is assessed in order to determine if he can provide meaningful informed con-
sent. The patient is provided with information about the recommended treatment, the reasons why the
doctor is recommending it, its possible risks and discomforts, and the likely benefits. He is also told
that, without the surgery, his chance of surviving the cancer is slim. The patient is able to paraphrase
the information disclosed to him about the procedure’s purpose, risks, and benefits (thus evidencing
adequate understanding). However, when asked specifically whether he believes this information
applies to his own case, he talks about the government trying to force him to have the procedure because
“they want to put me under the knife” (in order to implant more devices in him). He believes that
the cancer diagnosis is being invented to fool him into having surgery (thus he does not appreciate the
situation adequately). When asked to discuss how he arrived at his decision to refuse the surgery, he
states that because the government is trying to force him to do it, he doesn’t want to have the surgery
(thus his reasoning is also affected by the delusional system).

In this example, the patient’s understanding and expression of a choice seem adequate, yet his appre-
ciation and reasoning appear to be driven by delusional thinking. Thus, the patient has impairments
in some, but not all, of the aspects of decisional capacity. Most experts would agree that the patient’s
capacity is diminished. If at all possible, the reason for his diminished capacity (delusional thinking)
should be addressed (by optimizing the patient’s antipsychotic regimen), with the goal of allowing
the patient to make the decision himself, based on rational reasons and genuine appreciation.
Ultimately, a court may have to decide whether treatment may or may not be forced on him.

Competency
The purpose in this section is to provide guidance on performing capacity assessments when there

is a need to determine whether the patient is legally competent. Although any physician can assess
decision-making capacity, a formal consult by an expert is sometimes desirable.

When Capacity Should Be Assessed
Patient capacity for medical decision making may be affected by many different factors, including

medical and neuropsychiatric disorders. The most common reason for consultations regarding deci-
sional capacity is a patients’ refusal of recommended treatment. Such refusal does not in and of itself
indicate impaired capacity. It is reasonable, however, to be concerned about patient capacity when treat-
ment refusal would jeopardize the patient’s health or well-being or seems to be irrational. Empirical
data indicate that most refusals are, in fact, related to impaired decision-making capacity (16). The
most important point regarding capacity assessment is to determine the reasons for the patient’s
refusal and whether these reasons may represent impaired capacity. (This is addressed further below.)

Many clinicians are particularly concerned about decision-making capacity in patients with psychi-
atric disorders. Research in this area reveals a subtle picture. Although patients with schizophrenia
have higher rates of impaired decision-making capacity, they cannot be assumed to lack capacity (23).
A number of studies have demonstrated that psychiatrically ill patients show a great deal of hetero-
geneity of performance, with most not performing in the impaired range (24). The research cited above
was conducted with psychiatric inpatients, a group tending to be more severely ill than psychiatric
outpatients. In a study of decision-making capacity for research in outpatients with major depression,

Informed Consent and Competency 401



for example, study participants performed quite well on measures of understanding, appreciation, and
reasoning (25).

Not surprisingly, a number of studies have shown that dementia is associated with a high rate of
impaired decision-making capacity (26–28). Yet, even a diagnosis of dementia does not inevitably mean
that patients do not retain some abilities to decide for themselves. It is worth emphasizing that impair-
ment in decision-making capacity does not necessarily equate to legal incompetence to make the deci-
sion. It has been demonstrated, for instance, that patients with mild dementia may continue to possess
some decision-making abilities (27,28). It is also not known to what degree mild cognitive impair-
ment may compromise decisional abilities for medical or research-related decision making, as there
is scant research in this area.

Steps in Assessing Capacity

The first step in assessment of capacity is to ensure that the patient has been provided with the rel-
evant information necessary to make the decision. Provision of information, as described above,
should entail using whatever formats will optimize the patient’s understanding. Next, it is important
to ask the patient if he or she has any questions about what has just been disclosed. During the actual
capacity assessment, the goal should be to determine whether the patient has actually comprehended
the information, not just whether he or she can repeat back the information. Therefore, open-ended
questions should be used initially (i.e., “Can you tell me in your own words about the treatment [test,
procedure, study] that I’ve just described to you?”). Questions should cover the nature and purpose
of the procedure, test, treatment, or research protocol, the potential risks, the possible and/or likely
benefits, as well as alternatives to the recommended treatment (including no treatment) and the risks
and benefits of these alternatives. Risks may be construed not simply as possible negative outcomes,
but also as discomforts and consequences. Risks of foregoing a treatment option should also be dis-
closed and discussed.

If a patient does not appear to understand any of these aspects of the treatment, the information
should be provided again (re-disclosure) and the patient should be given at least a second opportunity
to demonstrate understanding. In some cases (e.g., in a patient experiencing delirium), attention
deficits may be worse at certain times than at others; thus, multiple attempts to test comprehension
may be necessary if a patient does not initially grasp the information. In other cases (e.g., advanced
dementia), memory for the disclosed information is extremely unlikely to improve upon retesting, so
poor understanding can usually be assumed to represent a stable deficit.

Appreciation, the next element of decision-making capacity, can be assessed by asking the patient
to apply the disclosed information to his or her own situation. This is best achieved by disclosing, again,
what the doctors think is wrong and subsequently asking the patient if he or she believes this to be the
case. Patients who possess appreciation can acknowledge: (a) that they are ill (acknowledgement of
disorder), and (b) that treatment may be effective. A disbelief in either of these should be explored to
determine why the patient does not believe it. The crucial distinction to make in ascertaining appre-
ciation is whether a belief that one is not ill or that treatment is unlikely to be effective is based on
realistic versus delusional thinking (or other illness-based impaired thinking, such as hopelessness as
may be seen in severe depression) (16). Refusal to acknowledge a disorder does not, however, nec-
essarily equate to lack of appreciation—the patient still may comprehend the risks, benefits, and alter-
natives as they relate to him or her.

Assessment of reasoning can be done in conjunction with assessment of whether the patient can
express a stable choice. A treatment decision that fluctuates, with the patient changing his or her mind
over time, cannot be considered to be a consistent choice. The patient should be asked what choice is
being considered, and the reasons underlying this choice should be explored. Intact reasoning should
consist of the patient being able to compare alternatives (comparative reasoning) and generate poten-
tial consequences of the various options (consequential reasoning), such as how different choices would
affect his or her everyday life or activities (16).
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Instruments

Several instruments have been designed to assess decision-making capacity for treatment and
research. Of these, the most thoroughly studied have been the MacArthur Competence Assessment
Tools (the MacCAT-T for treatment and MacCAT-CR for clinical research). These instruments were
derived from a large study of patients with schizophrenia, depression, and medical illness (ischemic
heart disease), as well as healthy community controls (24). The instruments have demonstrated excel-
lent reliability and validity in multiple populations. The MacCAT-T and MacCAT-CR have become
as close to a “gold standard” as exists in capacity assessment, although this by no means implies that
there are not other valid scales and ways to assess capacity. In part, the need for standardized instru-
ments stems from the unreliability of using “expert” judgments of capacity (29). Medical students and
residents are not routinely trained in capacity assessment, and even physicians experienced in capac-
ity assessment use widely varying methods to assess capacity, often coming to different conclusions
in their judgments of capacity (30). The MacArthur instruments provide a semi-structured interview
for evaluating the four widely accepted aspects of decision-making capacity: understanding, appre-
ciation, reasoning, and expression of a choice (31,32). Each of the four components is rated on a sub-
scale; no total score is derived.

Cognitive screening instruments (e.g., the Mini-Mental State Examination) and other neuropsy-
chological tests do not demonstrate enough sensitivity or specificity to serve as substitutes for direct
assessment of capacity for the decision at hand (26,33–38). Decision-making capacity is domain-
specific: individuals may be unable to manage certain functions in their daily lives, but may still retain
sufficient abilities to decide about their own treatment. In our autonomy-protective society, this means
that decision-making capacity cannot be assumed to be lacking simply because impairments exist in
other functional domains.

CONCLUSIONS

In 20th-century American society, courts could not ignore or deny patients’ demands for self-
determination in medical decisions that affect their own bodies and their own lives. However, courts
fashioned an informed consent doctrine that limits the information that physicians must disclose
about the procedures they propose. Even as that doctrine has been most liberally formulated, patients
do not receive the information they need to make medical decisions, but rather, only receive the infor-
mation that reasonable patients would need. When physicians wrongfully deprive their patients of this
information, the law places no monetary value on the loss of patients’ legal right to make their own
decisions. To succeed in an informed consent claim against their physicians, patients must prove that
the breach of the disclosure duty caused them physical injury. Typically, however, causation is not
measured by a true test of causation. The law does not ask whether the patients would have consented
if the doctor had not breached the disclosure duty, but rather, whether reasonable patients would have
consented. Despite these limitations on the doctrine of informed consent, some courts have recently
expanded the definition of “material risks” that the physician is required to disclose to the patient.
These courts have held that physicians must reveal their physical infirmities, inexperience in per-
forming the procedure or surgery, and any financial or any other interest that potentially conflicts with
their fiduciary duty as physicians to their patients.

The law does not require a physician to obtain informed consent from a patient who is incompe-
tent to give or withhold consent. If a person is unconscious and emergency treatment is needed to pre-
serve his or her life, the law presumes the consent of the patient. The parent of a child, or the legal
guardian of an incompetent ward, may consent for the patient. Mental disorder, however, does not per
se equate with incompetence to make treatment decisions. Even if the mentally disordered person is
involuntarily civilly committed, in most states, the commitment order does not per se equate with incom-
petence to make treatment decisions. Court decisions and legislation in many states specifically uphold
the right of involuntarily committed mental patients to refuse psychotropic medication in nonemergency
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situations. In essence, unless a court specifically finds that these patients are incompetent to make the
treatment decision (i.e., unless they are unable to understand the risks, benefits, and alternatives to
the proposed therapy) thenthey are entitled to give or withhold their consent. Because the decision
belongs to the patient, not the doctor, the failure of the treating physician to provide the information
necessary for the patient to make an informed decision cannot be countenanced.
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