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Foreword

Writing a book about anxiety disorders seems decep-
tively simple. However, nothing could be further from
the truth. There are many challenges in this task, and
they begin with the terminology. Anxiety is a term
used to describe a mental state that has character-
ized the human condition since the beginning of the
human race, and it derives from the fundamental
emotion of fear. It is also a word that has been used
to describe people and society in certain circum-
stances from different perspectives by diverse discip-
lines. Many historians, including Haynes Johnson and
Arthur Schlesinger, described the twentieth century
as the “Age of Anxiety”; philosophers beginning with
Seren Kierkegaard described “Existential Angst,” and
Paul Tillich wrote of the “Anxiety of Meaninglessness”;
and W. H. Auden’s poem and Leonard Bernstein’s sym-
phony artistically expressed an “Age of Anxiety” Apart
from the apotheosis of anxiety in these great works of
scholarship and art, at a more mundane level, anxiety
is a mental state that affects everyman and is part of the
normative range of mental experiences. In addition to
being a ubiquitous state of the human mind, anxiety is
also a symptom that occurs in many mental disorders
ranging from depression to schizophrenia to demen-
tia. When it rises to the level of being the dominant
symptom, or where fear is the primary emotional dis-
turbance in a person’s distressed mental state, anxiety
defines a group of disorders that are believed to be
nosologically valid, etiologically distinct, and patho-
logically disabling. Hence, we use the term anxiety
to describe a normative mental state (like happiness,
sadness, anger), a symptom, and a group of disorders.
No wonder the voluminous literature on this topic
(or group of topics). While this book is titled Anxiety
Disorders: Theory, Research, and Clinical Perspectives,
it could just as well be called “The Columbia Guide
to Understanding and Treating Anxiety Disorders”
or “Understanding Anxiety Disorders: the Columbia
Way.” It represents the current and cumulative state
of the science and art of clinical conceptualization,
assessment, and treatment of anxiety in contemporary

psychiatry from the perspectives of faculty from the
Columbia University Department of Psychiatry and
the New York State Psychiatric Institute. Columbia
Psychiatry’s faculty is well positioned to provide
uniquely informative guidance on anxiety disorders
for healthcare providers. The Columbia University’s
Department of Psychiatry is one of the oldest depart-
ments in the USA and is the largest, in sheer number
of faculty and range of programs, in the country. It
also has a long tradition of seminal work, which has
involved many figures who have made important con-
tributions to our understanding of and current treat-
ments for anxiety disorders. Early work was conducted
by individuals such as Don Klein, Michael Liebowitz,
Abby Fyer, Jack Gorman, and Rachel Klein; their men-
torship led to new generations of anxiety researchers,
including the editors and many of the contributors to
this volume. Because of the complexity of their phe-
nomenology, and the suspected etiologic heterogen-
eity of anxiety disorders, as well as the multimodal
range of therapeutic approaches, a multidisciplinary
approach to elucidating its mysteries is the best bet
for rapid progress. The sheer size of the Columbia
faculty focusing on anxiety disorders has enabled the
researchers who are the contributors to this book to
utilize a multidisciplinary approach, ranging from
cross-cultural studies and epidemiology to transgenic
mouse models, from descriptive phenomenology to
diagnostic imaging, from clinical trials that examine
treatment efficacy to community studies that exam-
ine treatment effectiveness, and from psychotherapies
to pharmacology. I believe that this volume - and its
authors, of whom I am extremely proud - adds real
value as a unique source of knowledge to clinicians
and researchers alike. The book clarifies rather than
complicates, and provides a unique and coherent per-
spective on this complex but prevalent group of disor-
ders, which are integral to the practice of psychiatry.

Jeftrey A. Lieberman
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Preface

Anxiety disorders, including phobias, social anxiety
disorder, obsessive-compulsive disorder, panic dis-
order, generalized anxiety disorder, and acute and
posttraumatic stress disorders, are the most common
class of mental disorders. Research into the causes and
treatments of these disorders has exploded over the
past few decades, yielding a wealth of new informa-
tion ranging from brain chemistry to cultural influ-
ences to evidence-based treatments. In this book,
leading researchers from the Columbia University
Department of Psychiatry offer clinicians, researchers,
and students a variety of perspectives on new develop-
ments and important controversies relevant to the the-
ory, research, and treatment of anxiety disorders.

Clinicians will find reviews of state-of-the-art
treatments for anxiety disorders, as well as controver-
sies over diagnostic and treatment issues. Researchers
will find in-depth consideration of important selected
topics, including genetics of anxiety, neuroimaging,
animal models of anxiety disorders, contemporary
psychoanalytic theory, and the impact of stressors. By
bringing experts representing a variety of approaches
together in one volume, this book offers a broad selec-
tion of critical overviews of research and clinical top-
ics that capture the ferment of this field of science as it
exists today. It communicates the enormous advances
that have occurred in anxiety research and provides
readers with some of the latest thinking that is shaping
the future of this field.

This book represents a unique compilation of
research on anxiety and anxiety disorders from the
faculty working in the Department of Psychiatry at

Columbia University and the New York State Psychiatric
Institute. It brings together in one volume recent
research on diagnosis and assessment, pathophysiology
and etiology, and epidemiology and treatment. Unlike
standard textbooks on anxiety disorders, this book pro-
vides in-depth selected reviews on controversial topics
and outlines important future directions by leading
researchers writing about their own field of expertise.
Unlike clinical manuals, this book’s chapters about
assessment and treatment of anxiety disorder delve
into the underlying research studies and theories that
support current practice and raise important questions
about the development of future effective therapies.

The principal audience for the book is psychiatrists,
psychologists, social workers, and other providers of men-
tal health who are interested in advancing their knowl-
edge of some of the latest thinking about anxiety and
anxiety disorders. In addition, basic scientists and health
science students (e.g., medical, nursing, public health,
neuroscience graduate students) who want to learn about
the latest thinking about anxiety disorders will benefit. A
basic knowledge of the field is assumed in most chapters.

We would like to thank our Anxiety Disorders Clinic
colleagues, past and present, for their dedication, hard
work, and friendship. Our understanding of anxiety and
related disorders has evolved over many stimulating sci-
entific conversations and shared projects.

We are also grateful to Sara Putnam, MPH, our
Editorial Coordinator, who provided superb help in all
stages of the development of this book. Without her dedi-
cation and full attention to all details this book would have
never materialized.
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1.1 Introduction

Anxiety research has exploded over the past few
decades, yielding a wealth of new information in
multiple domains. These domains include under-
lying neurobiology, risk and protective factors,
patterns of expression of normal and pathological
anxiety, cultural determinants of this expression,
and the delineation of specific anxiety disorders
and their evidence-based treatments. As areas of
research become increasingly specialized, the need
to integrate our understanding across these differ-
ent domains has become increasingly more import-
ant, calling for an interdisciplinary approach. This
book brings together research relevant to anxiety
disorders from a variety of disciplines into one vol-
ume, with the hope that it will encourage readers
to bridge these disciplines to further advance our
understanding of anxiety and the treatment of anx-
iety disorders.

Anxiety is a universal human emotion. It alerts
us to potential threats and motivates us to prepare
for challenges. However, a surprisingly large propor-
tion of the population experiences an excess of anx-
iety that is counterproductive or even debilitating.
This excess often takes the form of prototypical syn-
dromes, which have been termed “anxiety disorders.”
In the fourth edition of the Diagnostic and Statistical
Manual (DSM-IV), the anxiety disorders include
panic disorder, agoraphobia, social anxiety disorder
(SAD, also known as social phobia), specific phobia,
posttraumatic stress disorder (PTSD), acute stress
disorder, obsessive-compulsive disorder (OCD), and
separation anxiety disorder. These disorders are dis-
tinguished by their characteristic triggers (e.g., social
situations in SAD), distinctive symptoms (e.g., re-
experiencing traumas in PTSD), course of illness, and
response to treatment.

Introduction: the need for
interdisciplinary approaches

Helen Blair Simpson, Yuval Neria, Roberto Lewis-Ferndndez, Franklin Schneier

Typically appearing by young adulthood, the anx-
iety disorders are the most common class of mental
disorders in the United States, with a 29% lifetime
prevalence that exceeds that of mood (20%) and sub-
stance use disorders (15%) (Kessler et al. 2005). As a
group, anxiety disorders cost society tens of billions of
dollars per year (Greenberg et al. 1999). Thus, under-
standing the causes of these disorders and determining
how better to treat them can significantly impact pub-
lic health.

In 1982, the Anxiety Disorders Clinic, one of the
first research clinics in the world to focus on anxiety
disorders, was established by Michael Liebowitz and
Abby Fyer at Columbia University/New York State
Psychiatric Institute (NYSPI). Initial research object-
ives included improving diagnostic criteria, probing
the physiology of panic attacks, examining novel medi-
cations, and investigating the presumed genetic basis
of these disorders through family studies. At the time,
brain functioning was commonly inferred from tech-
niques such as electroencephalographic recordings
from the scalp, pharmacologic challenges, or neuro-
transmitter metabolites accessible in peripheral loca-
tions (e.g., platelets, urine and in cerebral spinal fluid).
Cognitive-behavioral approaches were available but
uncommon in routine clinical practice. Additionally,
the US Food and Drug Administration (FDA) had
approved no medications for anxiety disorders other
than alprazolam for panic disorder in 1981.

Since that time, the scope of anxiety research
in general, and in the Anxiety Disorders Clinic in
particular, has greatly expanded. Our group, like
other research teams around the world, has devel-
oped research portfolios that require collaborations
with investigators from a wide array of disciplines.
We conduct studies in a wide range of fields, includ-
ing animal models, brain imaging, randomized
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clinical trials, epidemiology, and treatment dis-
semination and implementation in the community.
Research has transformed how we treat anxiety dis-
orders: evidence-based practices have been devel-
oped and are being disseminated not only to mental
health settings but also to primary care practices.
Cognitive-behavioral approaches reign among psy-
chotherapies, and the FDA has approved several
classes of medication for the treatment of anxiety
disorders. The focus has shifted away from identi-
fying a treatment that can beat a placebo or usual
care to developing better and novel treatments for
those who do not fully respond to our first-line
treatments. Increasingly, these novel treatments are
based on sophisticated theories of the mechanisms
underlying the symptoms.

When Cambridge University Press approached
us with the idea of writing a treatment manual on
the Columbia University/NYSPI approach to the
diagnosis and treatment of anxiety disorders, we
welcomed the challenge. However, rather than pre-
paring a treatment manual or textbook, of which
there are already several excellent examples for anx-
iety disorders (e.g., Barlow 2004, Antony & Stein
2008, Stein et al. 2009), we aimed to do something
different. We chose to design a book that would not
only provide a critical overview for clinicians but that
would also capture the ferment of science as it exists
today. For this approach, we turned to our colleagues
at Columbia University/NYSPI and asked them to
share their perspectives on the most promising new
developments and important controversies in their
areas of expertise. Our goal was to illustrate what is
most novel in the field of anxiety disorders, focusing
on areas in which our institution has made a signifi-
cant contribution, including nosology, assessment,
mechanisms, and treatment.

In sum, this book represents a selective review of
the work undertaken over the last three decades to
advance our understanding of anxiety and of anx-
iety disorders. Due to the longevity of the Anxiety
Disorders Clinic, we have had the opportunity to work
with most of the authors over many years. They are
our mentors, our colleagues, our collaborators, and
our friends. By honoring where we have come from
while focusing on where we are going, we hope that
this book will communicate the enormous advances
that have occurred in the field of anxiety research, and
will provide the reader the opportunity to review, in
one volume, some of the latest thinking that is shaping
the future of this field.

1.2 Content and structure

We have organized the chapters into four sections.

1.2.1 Section 1: Evolving concepts of
anxiety

The first section considers a variety of perspectives
on evolving concepts of the nature of anxiety. Comer
and Olfson (Chapter 2) set the stage by reviewing the
prevalence and distribution of DSM-IV anxiety dis-
orders across the life span, drawing predominantly
on large-scale epidemiologic surveys conducted in
developed regions of the world. They systematically
describe evidence for rates, distributions, correlates,
and course of DSM-IV anxiety disorders in the gen-
eral population. They also describe patterns of comor-
bidity and service use.

Next, First, Caban, and Lewis-Fernandez (Chapter
3) trace the evolution of diagnostic criteria for the
anxiety disorders over six decades, from DSM-I in
1952 to the dilemmas facing DSM-5, scheduled for
2013. They discuss the theoretical and empirical find-
ings that led to the refining of these categories, and
they detail nosological changes introduced by each
successive revision.

Liebowitz (Chapter 4) provides a personal perspec-
tive on the evolution of diagnostic approaches to anx-
iety by describing the development of his research on
social anxiety disorder. He discusses initial efforts to
classify its phenomenology and relationship to other
disorders, such as avoidant personality disorder and
atypical depression, and the development of assessment
measures. He also documents early steps in develop-
ing collaborations between the fields of psychiatry and
psychology that have led to state-of-the-art compara-
tive clinical trials of medication and psychotherapy.

Glick and Roose (Chapter 5) provide a concise his-
tory of psychoanalytic perspectives on anxiety. They
describe the concept of “signal anxiety” and trace
changes in this concept from Freudian psychology to
ego psychology, object relations, and self psychology.
They then describe the emerging integration of psy-
chodynamic concepts with research on temperament,
gene-environment interactions, and brain imaging, as
well as the relevance of a psychodynamic perspective to
general treatment of anxiety disorders.

Finally, Hofer (Chapter 6) applies advances in our
understanding of evolution, from Darwin to epigen-
etics, to consider the origins of adult anxiety and its
disorders. He illustrates these concepts with examples
from more than three decades of his own research on
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early separation-induced anxiety in young rats, and
highlights the evolutionary clues that processes of early
development provide for understanding the roots of
human panic disorder.

1.2.2 Section 2: Challenges in diagnosing
pathological anxiety

The second section reviews selected topics in the clini-
calassessment and classification of anxiety pathologies,
focusing on current controversies over the common-
alities and differences between different diagnostic
constructs. Pinto, Grados, and Simpson (Chapter 7)
review efforts to identify clinically meaningful sub-
types of OCD and to understand obsessive-compulsive
symptoms in terms of a dimensional model. In addi-
tion, they discuss methods that may enable a shift
from phenotypic classification to characterization of
biomarkers or endophenotypes as the “next frontier”
in OCD research, and the corresponding implications
for improving understanding and treatment.

Schneier and Socha (Chapter 8) assess the relation-
ship of SAD to trait phenomena of shyness, behavio-
ral inhibition, and avoidant personality. They explore
the concept that these constructs lie on a spectrum of
socially anxious temperaments, are essential and adap-
tive for group-living species, and influence, toa variable
extent, a much broader spectrum of psychopathology.

McGrathand Miller (Chapter 9) review the phenom-
enology, epidemiology, and neurobiology of co-occur-
ring anxious and depressive symptoms and disorders.
They also address the clinical relevance of this comor-
bidity, including its implications for prognosis, ranging
from medication response to risk of suicidality.

Harding, Skritskaya, Doherty, and Fallon (Chapter
10) review the latest research on the classification,
epidemiology, etiology, assessment, and treatment of
health anxiety (also known as illness worry). Health
anxiety is a subtype of anxiety thatis not currently iden-
tified as a specific anxiety disorder and is seen instead
as a component of various DSM-IV categories, includ-
ing hypochondriasis, OCD, and delusional disorder,
among others. The authors suggest that nosological
recognition of this anxiety subtype could advance its
neurobiological characterization and lead to improved
and more focused treatment.

Next, Kaplowitz and Markowitz (Chapter 11)
critically examine three decades of research on the
interrelationships between anxiety disorders and
personality disorders. This work documents high
levels of comorbidity, challenges assumptions of the

independence of Axis I and II disorders, and raises
new questions about assessment of anxious states,
related traits, and approaches to understanding their
interactions.

Finally, Hinton and Lewis-Ferndndez (Chapter 12)
focus on cultural factors in the diagnosis of anxiety dis-
orders. They describe the critical importance of cultural
syndromes in cross-cultural assessment, as these syn-
dromes pattern and even modulate the emergence of var-
ious anxiety disorders, such as panic disorder and PTSD.
The clinical relevance of cultural syndromes is discussed,
illustrating the role of environmental factors in the etiol-
ogy and course of specific subtypes of anxiety.

1.2.3 Section 3: Understanding the causes
of anxiety

The third section presents diverse approaches to
understanding what causes anxiety and anxiety disor-
ders. These chapters draw on both human and animal
studies, and they encompass biological and psycho-
social domains. Nugent, Weissman, Fyer, and Koenen
(Chapter 13) begin this section by reviewing current evi-
dence for genetic factors in the etiology of human anxi-
ety disorders. They address whether anxiety disorders
share heritability, consider intermediate phenotypes
and candidate genes that might account for the shared
risk, and discuss how emerging technological advances
in the field of genetics will affect future research.

Richardson-Jones, Leonardo, Hen, and Ahmari
(Chapter 14) review recent strategies for developing
animal models of anxiety, focusing on genetic manip-
ulation in mice. They illustrate how state-of-the-art
genetic methods have been used to probe the role of
a specific serotonin receptor (the 5-HT,, receptor) in
anxiety-related behaviors.

In the next chapter, Weisstaub, McOmish, Hanks,
and Gingrich (Chapter 15) also discuss how mouse
models can help elucidate the causes of anxiety. They
review the cortical systems that modulate the expres-
sion ofanxietyand illustrate how genetic strategies have
been used to elucidate the role that different aspects of
the serotonin system, including the serotonin trans-
porter, 5-HT , receptors, and 5-HT,, receptors, play in
the generation and modulation of anxiety.

Gordon and Adhikari (Chapter 16) summarize
research that has mapped the brain circuits underlying
learned fear, bringing the amygdala to the forefront
of our understanding of fear responses and suggest-
ing neurobiological underpinnings of cognitive-
behavioral therapy (CBT) techniques. Theyalso discuss
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new animal models of innate anxiety, and consider the
relevance of both conditioned and innate fear models
to understanding the pathophysiology of human anxi-
ety disorders.

Etkin and Wager (Chapter 17) review the burgeon-
ing literature using functional human neuroimaging
to clarify what is known about the neural basis of anx-
iety in healthy and clinical populations. They present
evidence for a neurocircuitry model of anxiety that
includes a core limbic—prefrontal circuit for affective
reactivity (identified in animal and human studies of
fear conditioning) and that is modulated by executive
working memory and affect appraisal systems.

Hambrick, Comer,and Albano (Chapter 18) present
the cognitive-behavioral model of anxiety, focusing on
the core feature of anxious apprehension and how it
can lead - through a combination of biological vulner-
ability, developmental experiences, and life events - to
the generation of anxiety disorders. They illustrate how
this model informs cognitive-behavioral treatments
and continues to evolve over time.

Dohrenwend (Chapter 19) focuses on the contro-
versy over the relative importance of the traumatic
stressor versus vulnerability factors in the etiology
of PTSD. He reviews the historical broadening of the
definition of traumatic stressor (Criterion A) as well as
the accumulating evidence for the appearance of PTSD
after subthreshold stressors.

Mulhare, Ghesquiere, and Shear (Chapter 20) con-
sider the fundamental role of attachment and sepa-
ration in the generation of anxiety. They also review
recent data on the role of attachment security and anxi-
ety sensitivity in the development of a number of anxi-
ety disorders.

Last, Natarajan, Shrestha, and Coplan (Chapter 21)
present findings from studies of non-human primates
that inform our understanding of the development of
human anxiety disorders. They review primate data on
neurobiological mechanisms by which genetic predis-
position can interact with early deprivation to generate
anxious behavior. They also discuss how some types of
stress may promote resilience.

1.2.4 Section 4: Treatment of anxiety:
current status and controversial issues

The final section describes evidence-based and novel
treatment approaches for anxiety disorders. Rodriguez
and Simpson (Chapter 22) review evidence-based

treatment strategies for OCD, including both medica-
tions and cognitive-behavioral therapy, as well as first-
line and augmentation strategies. They also discuss
novel treatment approaches that are based on increas-
ingly sophisticated theories about the brain mecha-
nisms underlying obsessions and compulsions.

Schneier, Pontoski, and Heimberg (Chapter 23)
review the evidence for first-line and alternative medi-
cation and psychotherapeutic treatments for social
anxiety disorder. They also probe what is understood
and what remains unknown about widely used but lit-
tle-studied approaches to combining medication and
cognitive-behavioral treatments, such as the relative
efficacy of concurrent versus sequential treatments.

Sullivan, Suh, and Neria (Chapter 24) review data
from randomized controlled trials to address the opti-
mal treatment of PTSD. In particular, they consider
the evidence for the efficacy of established medication
and psychosocial treatments (e.g., serotonin reuptake
inhibitors and prolonged exposure), experimental
approaches (e.g., pharmacological strategies to prevent
the disorder), and widely used but controversial treat-
ments (e.g., benzodiazepines, eye movement desensiti-
zation reprocessing).

Sinha and Klein (Chapter 25) evaluate findings
on medication and cognitive-behavioral treatment of
panic disorder. They raise methodological concerns
about this literature and challenge some prevailing
views on the efficacy of treatments for panic disorder,
while also addressing practical issues such as appropri-
ate dosing and duration of treatments.

Papp, Gorenstein, and Mohlman (Chapter 26)
review evidence-based treatments for generalized anxi-
ety disorder (GAD) and focus on the specific challenges
of treating the growing population of older patients.
They discuss the importance of modifying approaches
to both pharmacotherapy and psychosocial therapy
in the elderly, and propose treatment guidelines that
emphasize flexibility and multimodal approaches.

Next, Vidair and Rynn (Chapter 27) address how
to assess and treat anxiety disorders in children. They
provide a comprehensive review of the literature sup-
porting the use of both CBT and medications in chil-
dren with anxiety disorders, discuss the controversial
issue of whether medication treatment is associated
with increased risk of suicidal behavior in children,
and highlight future research questions.

Mantovaniand Lisanby (Chapter 28) review current
data on electromagnetic modalities in the treatment of
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anxiety disorders. The approaches range from one of
the oldest (electroconvulsive therapy) to some of the
newest modalities (vagal nerve stimulation and trans-
cranial magnetic stimulation).

Patel, Tranguch, and Muskin (Chapter 29) review a
spectrum of complementary and alternative treatments
of anxiety disorders, including mind-body medicine
(e.g., meditation), biologically based practices (e.g.,
dietary supplements), manipulative and body-based
practices (e.g., massage), and energy medicine (e.g.,acu-
puncture). Focusing on the most rigorous studies, their
critical review lays out the current state of knowledge in
these areas, as well as directions for future research.

Finally, Okuda, Khan, De La Cruz, and Blanco
(Chapter 30) review current evidence on the treatment
of anxiety disorders in primary care settings, includ-
ing effectiveness of medication and psychosocial
therapies. They describe studies of organizational and
educational interventions aimed at improving quality
of care for anxiety disorders in primary care, such as
the collaborative care model, and critically discuss gaps
and future directions.

1.3 Conclusion

In the final chapter (Chapter 31), we summarize
some of the key observations from the variety of
approaches to anxiety and anxiety disorders presented
in this book, highlight the potential and limitations

of current research, and offer recommendations for
future research directions. We believe that an interdis-
ciplinary approach to anxiety will lead to the greatest
progress in this field, and the multiple perspectives
brought together, integrated, and assembled in this
bookare intended as a step in that direction. The ultim-
ate goal is to generate an ongoing and productive dia-
logue between researchers and clinicians with these
different perspectives in order to transform how we
understand anxiety and treat anxiety disorders.
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Section 1
Chapter

4 disorders

Jonathan S. Comer, Mark Olfson

2.1 Introduction

Psychiatric epidemiology uses population-based sur-
vey methods to inform understanding of the preva-
lence, course, and correlates of mental disorders.
Whereas the focus of clinical practice is on the indi-
vidual patient, psychiatric epidemiology studies the
manifestation and distribution of mental disorders in
the general population in order to evaluate the public
health burden and economic impact of psychiatric
conditions, and to provide clues to etiology.

Over the past three decades, advances in psychi-
atric epidemiology and population-based sampling
methodology have enhanced our understanding of
the public health burden of psychiatric disorders.
Measurement in epidemiology has progressed from
reliance on unsystematic reports from hospitals and
other service facilities to employment of highly struc-
tured interviews that reliably assess well-defined diag-
nostic entities in representative household samples
(Dohrenwend & Dohrenwend 1982). In the United
States, almost three decades ago the Epidemiological
Catchment Area (ECA) study documented rates
of DSM-III conditions in five US communities in
household and institutional settings (Robins & Regier
1991). Since this landmark study, a number of large-
scale US surveys have expanded on the ECA findings
to provide nationally representative data using broad
structured diagnostic interviews that reflect evolving
iterations of the DSM (e.g., Kessler et al. 1994, 2005a,
Grant et al. 2004a). During this period, there have
also been rigorous epidemiologic surveys document-
ing distributions of disorders throughout Europe,
Australia, South America, parts of Asia, Africa, and
the Middle East (e.g., ESEMeD/MHEDEA 2000
Investigators 2004a, Kessler & Ustun 2008, Stein
etal.2008). Advances have also occurred in evaluating
the prevalence and associated public health burden of

Evolving concepts of anxiety
The epidemiology of anxiety

psychiatric disorders in youth, although these surveys
have been limited to narrower geographical regions
(Costello et al. 2005). Progress in household survey
methods - including improvements in diagnostic
nomenclature, the advent and availability of reliable
structured diagnostic instruments, and developments
in probability sampling - has enhanced our under-
standing of the prevalence, distribution, correlates,
and course of anxiety disorders across the life span.

Anxiety disorders are the most prevalent class of
mental disorders (Kessler et al. 2005b), and collect-
ively they impose a substantial public health burden on
society. This burden is reflected among persons with
anxiety disorders in elevated rates of general medical
disorders (Kessler & Greenberg 2002), high healthcare
utilization and costs (Rice & Miller 1998, Greenberg
et al. 1999, Wittchen 2002), loss of worker productiv-
ity (Kessler & Frank 1997), increased risk of suicide
attempts and suicidal ideation (Kessler et al. 1999,
Pilowsky et al. 2006), and poor health-related quality of
life (Mendlowicz & Stein 2000, Comer, Blanco, Hasin,
et al. in press).

In this chapter, we review the prevalence and dis-
tribution of DSM-IV anxiety disorders across the life
span, drawing predominantly on large-scale epidemi-
ologic surveys conducted in developed regions of the
world, where the most rigorous work has been con-
ducted. We refer to relevant DSM-III and DSM-III-R
literatures only where DSM-IV research is lacking,
or to assess temporal trends. Our review is organized
around (a) rates, distributions, correlates, and course
of the DSM-IV anxiety disorders in the general popu-
lation; (b) comorbidity patterns; (c) anxiety disorders
in primary care; and (d) service use patterns associated
with the anxiety disorders. We conclude by highlighting
areas in need of empirical attention and laying out an
agenda for future epidemiologic research in this area.
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2.2 Anxiety disorders in the general
population

Epidemiologic surveys consistently document that
anxiety disorders are the most prevalent class of mental
disorders. In the USA, almost 30% of Americans meet
diagnostic criteria for at least one anxiety disorder in
their lifetime (Kessler et al. 2005a), with 11-18% of
adults meeting criteria for an anxiety disorder within
the past year (Grant ef al. 2004a, Kessler et al. 2005b).
Prevalence rates of anxiety disorders are roughly equiv-
alent across major US racial/ethnic groups (Breslau
et al. 2004).

Lifetime prevalence rates of anxiety disorders
appear to be somewhat lower outside of the USA, rang-
ingroughlyfrom 9% to 16%across Europeand through-
out parts of Africa and Asia (ESEMeD/MHEDEA 2000
Investigators 2004a, Cho et al. 2007, Stein et al. 2008).
Similarly, 12-month prevalence rates of anxiety disor-
ders are notably lower in Mexico, Nigeria, Korea, and
across Europe, than in the USA, ranging roughly from
4% to 7% (ESEMeD/MHEDEA 2000 Investigators
2004a, Medina-Mora et al. 2005, Gureje et al. 2006, Cho
et al. 2007). At present, it is not clear whether such geo-
graphic differences reflect true differences in the preva-
lence of anxiety disorders, differences across cultures
in willingness to endorse emotion-related symptoms,
or methodological differences across surveys.

Interestingly, research in the USA shows lower
lifetime rates of anxiety disorders among immigrants
than among US-born natives of the same national ori-
gins (Vega et al. 1998, Grant et al. 2004b). Early age at
immigration and longer duration residing in the USA
are both associated with increased risk for mental dis-
orders among immigrants relative to natives (Breslau
et al. 2007), perhaps highlighting the important roles
of early socialization and acculturation in conferring
increased risk.

Sex differences in the prevalence of anxiety disor-
ders are consistent across cultures and survey methods.
Lifetime and 12-month prevalence rates of anxiety dis-
orders among women are roughly twice the rates found
among men (ESEMeD/MHEDEA 2000 Investigators
2004a, Jacobi et al. 2004, Kessler et al. 2005a, Pirkola et
al. 2005). In children, girls generally report higher rates
of anxiety disorders than boys (Costello et al. 2003).

Onset of anxiety disorders typically occurs in early
adolescence and young adulthood, and they usu-
ally manifest before mood or substance use disorders
(Kessler et al. 2005a). Approximately 2-4% of youth

between the ages of 5 and 15 currently meet criteria for
an anxiety disorder (Costello et al. 2003). Substantial
rates of anxiety disorders have also been reported in
preschool children (Egger & Angold 2006), although
such findings should be met with caution given the lack
of consensus in distinguishing normal and abnormal
preschool behavior, sole reliance on parent report, and
absence of data on the predictive validity of early child-
hood diagnoses.

Although anxiety disorders on average have an earl-
ier onset than most other classes of mental disorders,
the age-of-onset distribution varies across individual
anxiety disorders. Based on recall of community-
dwelling adults, specific phobias and separation anxi-
ety disorder have the earliest median age of onset (at
about 7 years of age), followed by social anxiety dis-
order (about 13 years), panic disorder and agorapho-
bia (about 21 years), and generalized anxiety disorder
(early thirties) (Kessler et al. 2005a).

Cross-sectional work supports a decline in life-
time prevalence of anxiety disorders in older adult-
hood. Whereas roughly one-third of US adults
between the ages of 18 and 59 report meeting lifetime
criteria for an anxiety disorder, only one-sixth of US
adults over the age of 60 similarly report the presence
of a lifetime anxiety disorder (Kessler et al. 2005a). It
is not clear whether this pattern reflects a true cohort
effect, a methodological artifact, or a combination
of the two. Lower lifetime prevalence of anxiety dis-
orders among older adults may also reflect earlier
mortality associated with psychiatric disorders. That
is, those who live into the upper reaches of human
life expectancy are less likely to suffer from mental
disorders.

When left untreated, anxiety disorders are typically
unremitting and persist as chronic conditions associ-
ated with reduced quality of life, including decrements
in social functioning, role functioning, educational
attainment, financial independence, and mental health
(see Mendlowicz & Stein 2000). Many of the DSM-IV
anxiety disorders are associated with poorer overall
mental well-being than cancer, heart disease, arthritis,
hypertension, and a host of other chronic general med-
ical conditions (Comer, Blanco, Hasin, ef al. in press).
Anxiety disorders are also associated with decrements
in educational achievement. Anxiety disorders are sig-
nificant predictors of failure to complete high school,
failure to enter college among high-school completers,
and failure to complete college among college entrants
(Kessler et al. 1995a).
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Beyond these general trends in the epidemiology of
any anxiety disorder, in this chapter we next consider
patterns associated with several specific anxiety disor-
ders: social anxiety disorder (SAD), generalized anxi-
ety disorder (GAD), panic disorder/agoraphobia (PD/
AG), obsessive-compulsive disorder (OCD), posttrau-
matic stress disorder (PTSD), separation anxiety disor-
der (SepAD), and specific phobia (SP).

2.2.1 Social anxiety disorder (SAD)

Social fears are relatively common. Roughly one-
quarter of US residents report at least one lifetime
social fear. The most common of these fears are public
speaking (21.2% lifetime prevalence) and speaking up
in meetings (19.5%) (Ruscio et al. 2008). A diagnosis of
social anxiety disorder (SAD), also referred to as social
phobia, is appropriate when such social fear is exces-
sive and persistent and accompanied by situational
avoidance or substantial distress, as well as functional
impairment. Lifetime prevalence estimates of SAD
range from 5% to 12%, with 1-7% of adults reporting
SAD in the past year (Lampe et al. 2003, Grant et al.
2004a, 2005a, Kessler et al. 2005b, Medina-Mora et al.
2005, Ruscio et al. 2008). Within the USA, 12-month
prevalence of SAD is somewhat lower among Hispanic,
Asian, and African Americans than among non-
Hispanic White Americans (Smith et al. 2006).

Prevalence estimates of DSM-IV SAD are slightly
lower than those for earlier DSM criteria, in which the
disorder was conceptualized as more akin to a simple
phobia. In addition, 12-month SAD prevalence esti-
mates appear to be somewhat higher in the USA (about
7%) (Kessler et al. 2005b, Ruscio et al. 2008) than in
Mexico (1.7%) (Medina-Mora et al. 2005), Australia
(2.3%) (Lampe et al. 2003), South Africa (2.8%) (Stein
et al. 2008), and across Europe (1.2%) (ESEMeD/
MHEDEA 2000 Investigators 2004a).

Across cultures, epidemiologic work typically finds
women tobeatgreater risk for SAD than men (Wittchen
et al. 1998, ESEMeD/MHEDEA 2000 Investigators
2004a, Grant et al. 2005a), although in an exception,
Stein and colleagues (2000) did not identify a gender
effect. In a nuanced set of gender analyses accounting
for the number of reported social fears, Ruscio and col-
leagues (2008) found that women are at higher risk for
more generalized forms of SAD (five or more social
fears), whereas men are at higher risk for less general-
ized forms (four or fewer social fears).

Developmental patterns suggest that the average
onset of SAD is in adolescence or young adulthood.

Retrospective data find that the onset of social fears
(median onset 10-13 years of age) typically precedes
the systematic avoidance of social situations (median
onset 12-14 years of age) by about 1-2 years (Ruscio
et al. 2008), with the mean age of full SAD onset at
roughly 15 years of age (Grant et al. 2005a). Earlier
onset is associated with more pervasive social anxi-
ety in adulthood. For example, those with more gen-
eralized forms of SAD (i.e., five or more social fears)
typically report onset between early childhood and
mid-adolescence, whereas those with less generalized
SAD (i.e., four or fewer social fears) are more likely to
report cases of onset well into the mid-twenties (Ruscio
et al. 2008). Although social fears are fairly common
in youth, the presence of four or more social fears in
childhood or adolescence seems to distinguish SAD
youth from their non-anxious counterparts (Puliafico
et al. 2007).

SAD typically displays a persistent course, with only
20-40% of cases remitting within 20 years of onset, and
only 40-60% remitting within 40 years. Compared
with matched unaffected controls, individuals with
SAD report impaired social functioning, diminished
social support (Hambrick et al. 2003, Eng et al. 2005),
lower levels of educational attainment, poorer occu-
pational function (Schneier et al. 1994, Wittchen et al.
1999, Stein & Kean 2000), and decreased rates of mar-
riage (Schneier et al. 1992). Merikangas and colleagues
(2007) found that after controlling for comorbid condi-
tions, SAD is associated with an average of 14.9 yearly
disability days in the USA.

2.2.2 Generalized anxiety disorder (GAD)

Across several DSM iterations, generalized anxiety
disorder (GAD) has evolved from a non-specific resid-
ual anxiety category to its current status as a primary
anxiety disorder. It is characterized by excessive and
uncontrollable worry together with associated somatic
symptoms. The shifts in GAD criteria have likely
resulted in considerable heterogeneity in studies exam-
ining the epidemiology of GAD, and have hampered
long-term investigations of the course of the disorder
(Kessler et al. 2004, Holaway et al. 2006).

Despite the changing focus of GAD across DSM
refinements, a coherent portrait of DSM-IV GAD is
now beginning to emerge. It is a highly prevalent anxi-
ety disorder associated with an unremitting course
and considerable life impairment. Lifetime preva-
lence estimates of DSM-IV GAD range from 3% to
6%, with 1-4% of adults reporting DSM-IV GAD in
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the past year (Carter et al. 2001, ESEMeD/MHEDEA
2000 Investigators 2004a, Jacobi et al. 2004, Grant
et al. 2005b, 2005¢, Kessler et al. 2005a, 2005b, Lieb
etal. 2005, Cho et al. 2007). Lifetime prevalence rates in
the USA (about 4-6%) (Grant et al. 2005c¢, Kessler et al.
2005a) are somewhat higher than those reported out-
side the USA (about 2-3%) (ESEMeD/MHEDEA 2000
Investigators 2004a, Cho et al. 2007, Stein et al. 2008).
Within the USA, 12-month prevalence of GAD is some-
whatlower among Hispanic and Asian Americans than
among non-Hispanic White Americans (Smith et al.
2006). Across cultures, GAD is roughly twice as com-
mon among women as among men (Wittchen et al.
1994, ESEMeD/MHEDEA 2000 Investigators 2004a,
Jacobi et al. 2004). However, there is some evidence
that gender differences attenuate in middle and older
adult cohorts (Hunt et al. 2002).

Among the anxiety disorders, GAD has the latest
mean and median age at onset (early thirties) (Grant et
al.2005¢, Kessler et al. 2005a, Lieb et al. 2005), although
substantial numbers of children and adolescents do
meet full criteria (Albano & Hack 2004, Comer et al.
2004, Robin et al. 2005, Alyahri & Goodman 2008).
Early GAD onset is associated with greater excessive-
ness and uncontrollability of worry, as well as a more
chronic course with more severe life impairment
(Ruscio et al. 2005). Although the 12-month preva-
lence of GAD is significantly lower among older adults
than among middle-aged adults (1.6% versus 4-5%)
(Hunt et al. 2002), GAD may nonetheless be the most
common anxiety disorder in the elderly (Beekman
etal. 2000).

Across the anxiety disorders, GAD maybe the most
profound and have the most deleterious effect on func-
tioning and health-related quality of life (Grant et al.
2005¢,Comer,Blanco,Hasin,etal.inpress).Individuals
with GADareatsignificantlyincreased riskofimpaired
social and role functioning, mental health, and overall
physical and mental well-being (Mendlowicz & Stein
2000, Stein & Heimberg 2004, Henning et al. 2007). In
the National Survey of Functional Health Status, over-
all mental well-being for individuals with 12-month
GAD was almost two standard deviations below that
identified for “healthy” individuals (i.e., those with no
chronic conditions) (Comer, Blanco, Hasin, et al. in
press). GAD is also associated with poor marriage sta-
bility, as afflicted individuals are almost twice as likely
to have their first marriage end in divorce (Kessler

et al. 1998). Occupational impairment is also com-
mon (Merikangas et al. 2007).

2.2.3 Panic disorder (PD) with and without

agoraphobia

Panic attacks are discrete periods of intense fear or dis-
comfort accompanied by at least four DSM-IV speci-
fied symptoms (e.g., palpitations, sweating, shortness
ofbreath, nausea, derealization, paresthesias), reaching
peak intensity within 10 minutes. Roughly one-fifth of
the general US population has experienced an isolated
panic attack (Kessler et al. 2006). When panic attacks
recur and are accompanied by persistent concern over
future attacks, worry about attack implications, or sig-
nificant behavioral changes to prevent future attacks, a
diagnosis of panic disorder (PD) is warranted. When
PD is accompanied by intense anxiety about being in
places or situations from which escape may be difficult
or in which help may not be available in the event of
an unexpected panic attack, and such situations are
avoided or else endured with marked distress, a diag-
nosis of PD with agoraphobia is applied.

Across cultures, lifetime PD rates range roughly
from 2% to 4%, and 1-3% report the presence of
PD within the past year (ESEMeD/MHEDEA 2000
Investigators 2004a, Grant et al. 2004a, Jacobi et al.
2004, Goodwin et al. 2005, Medina-Mora et al. 2005,
Kessler et al. 2006). PD with agoraphobia appears to
be somewhat less frequent, with 12-month and lifetime
prevalence rates both at roughly 1% (Grant et al. 2004a,
Kessler etal. 2006). Rates for PD and PD with agorapho-
bia are twice as high in females as in males (Goodwin et
al. 2005, Jacobi et al. 2004, Kessler et al. 2006). Within
the USA, 12-month prevalence of PD is somewhat
lower among Hispanic and Asian Americans than
among non-Hispanic White and African Americans
(Smith et al. 2006).

PD and agoraphobia typically begin in young
adulthood (at about 21 years) (Kessler et al. 2005a)
and only rarely before adolescence. Cross-sectional
work suggests that the mean onset of PD is roughly
one year following the mean onset of an initial panic
attack (Kessler et al. 2006), although this has yet to be
confirmed by prospective, longitudinal work. A vast
majority of initial panic attacks are reported as occur-
ring outside of the home - while on a bus, plane, or
subway, or while walking, driving, or at school or work
(Craske et al. 1990, Shulman et al. 1994).

PD with and without agoraphobia tends to persist
and interfere with family and occupational functioning
(Kessler et al. 1998). In the workplace, PD and agora-
phobia are associated with approximately 18-21 yearly
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disability days (Merikangas et al. 2007). Quality of life
is poor among individuals with PD (Mendlowicz &
Stein 2000), and recent analyses of the National Survey
of Functional Health Status find that individuals with
PD exhibit considerably poorer overall mental well-
being compared to individuals with a number of
chronic general medical conditions (Comer, Blanco,
Hasin, et al. in press).

2.2.4 Qbsessive—compulsive disorder
(0CD)

Few large-scale epidemiologic surveys have assessed
obsessive-compulsive disorder (OCD). Consequently,
our understanding of the distribution, course, and cor-
relates of OCD in the general population lags behind
our understanding of community patterns associated
with SAD, GAD, and PD. Lifetime prevalence estimates
across household surveys that have assessed OCD
range from 1.6% to 2.5% (Canino et al. 1987, Weissman
et al. 1994, Kessler et al. 2005a). Twelve-month preva-
lence rates have been documented at 0.7-2.0% (Jacobi,
et al. 2004, Kessler et al. 2005b, Torres et al. 2006, Cho
et al. 2007). In contrast with several other anxiety dis-
orders, there do not appear to be significant cohort
effects in the prevalence of OCD (Kessler et al. 2005a).

As with other anxiety disorders, OCD prevalence
rates are generally higher among women than among
men (Horwath & Weissman 2000), although the pat-
tern may be reversed among youth (Comer et al. 2004).
At the symptom level, there is evidence that females
with OCD are more likely to present with obsessions
regarding contamination and aggression, whereas
males with OCD are more likely to present with sex-
ual obsessions, checking/repeating compulsions, and
needs for symmetry (Lensi et al. 1996, Bogetto et al.
1999, de Mathis et al. 2008). In youth, boys appear to be
at greater risk for earlier onset of OCD (Hanna 1995,
Gellar et al. 1998, de Mathis et al. 2008).

OCD typically develops in mid to late adolescence
(Riddle 1998, Comer et al. 2004) with a median age at
onset of 19 years (Kessler et al. 2005a). Earlier onset is
associated with a more complex and intractable course
in adulthood (de Mathis et al. 2008). Individuals with
OCD report markedly reduced quality of life and gen-
eral well-being (Mendlowicz & Stein 2000), diminished
occupational attainment, impaired family functioning
(Koran 2000), and higher rates of suicidal thoughts
and attempts (Torres et al. 2006). Severity of OCD is
inversely correlated with social functioning (Koran
etal. 1996).

2.2.5 Posttraumatic stress disorder (PTSD)
Since its formal introduction as an anxiety disorder in
1980 (DSM-III), PTSD remains one of only a handful of
diagnostic entities in the DSM taxonomy that directly
and causally links symptoms toa preceding event/expe-
rience. Field trials document three reliable symptom
clusters among individuals exposed to diverse trau-
matic events: (a) re-experiencing symptoms, which are
the most common, (b) avoidance/numbing symptoms,
and (c) physiological hyperarousal.

Lifetime and 12-month prevalence estimates for
PTSD are substantial in the general population, though
much lower than the prevalence of exposure to poten-
tially traumatic events. Whereas surveys find that
lifetime prevalence of traumatic exposure in the USA
falls between 50% and 60%, lifetime and 12-month
prevalence estimates for PTSD are roughly 7% and 4%,
respectively (Kessler et al. 2005a, 2005b). Intriguingly,
prevalence rates of traumatic exposure are somewhat
higher outside of the USA, whereas rates of PTSD tend
to be somewhat lower (Creamer et al. 2001, Zlotnick
et al. 2006, Cho et al. 2007, Stein et al. 2008). Reported
rates of PTSD following traumatic exposure are con-
siderably lower in youth than in adults (Copeland
et al. 2007; see also Egger & Angold 2006, Alyahri &
Goodman 2008). This latter finding may reflect true
age-related differences in PTSD rates following trau-
matic exposure or delayed onset of PTSD following
traumatic exposure in youth. Alternatively, this finding
may call into question the developmental appropriate-
ness of DSM-IV PTSD criteria for capturing maladap-
tive child reactions to trauma.

Rates of PTSD are higher among women than
men, despite the higher prevalence of exposure to
traumatic events reported among men (Kessler et al.
1995b, Creamer et al. 2001). Women are at greater
risk for developing PTSD following exposure to all
forms of potentially traumatic events except sexual
assault, for which conditional risks are equivalent
across gender (Kessler et al. 1995b, Stein et al. 1997).
Across men and women reporting traumatic exposure,
approximately 75% report exposure to more than one
traumatic event. Among potentially traumatic events,
sexual assault, which is more commonly reported by
women, is the most highly linked to subsequent devel-
opment of PTSD (Creamer et al. 2001, Zlotnick et al.
2006). Similar gender patterns are found in children
(Copeland et al. 2007).

A substantial number of individuals exposed to
traumatic events initially endure remarkably well,



Chapter 2: The epidemiology of anxiety disorders

though they subsequently develop delayed-onset
PTSD in the second post-event year (Solomon 1989,
McFarlane 2004, Andrews et al. 2007). Such findings
highlight the critical importance of prospective, longi-
tudinal work and long-term follow-up evaluations in
revealing the course of PTSD.

PTSD follows a persistent course for a substantial
proportion of cases. Perkonigg and colleagues (2005)
followed a community sample of young adults diag-
nosed with PTSD across several years. Although 52%
of cases remitted, 48% showed no substantial remis-
sion. Compared with remitted individuals, unremit-
ted adults were five times more likely to experience
new traumatic events. PTSD is also associated with
increased risk of divorce (Kessler et al. 1998) and occu-
pational impairment (Merikangas et al. 2007).

Community PTSD rates can increase greatly in the
aftermath of a natural or man-made disaster, which
collectively affect on average as many as 33 million
individuals each year (International Federation of Red
Cross and Red Crescent Societies 1998). Historically,
studies of disaster-exposed individuals have focused
on clinic and various other convenience samples.
Epidemiologic research on disaster-affected samples
using population-based sampling methods is rare but
has steadily increased over the past eight years.

In the aftermath of the September 11, 2001, terror-
istattacks, Schlenger and colleagues (2002) showedina
US national probability sample that post-attack PTSD
rates were considerably higher in New York City (11%)
than in the rest of the country (4%). Among Americans
who lost a loved one in the attacks, an estimated 43%
of those who suffered complicated grief met criteria
for PTSD 2-3 years later (Neria et al. 2007). In a New
York City primary-care sample, Neria and colleagues
(2006) found that one-year post-attack, roughly 20%
of patients met DSM-IV criteria for PTSD. Knowing
someone killed in the attacks was associated with
twice the odds of developing PTSD (Neria et al. 2008).
Regarding youth, Hoven and colleagues (2005),
employing population-based sampling methods, esti-
mated that 11% of New York City public-school chil-
dren showed PTSD six months post-attack (compared
to about 3% typically found in child samples). Direct
exposure was associated with substantially increased
odds of PTSD, and Comer, Fan, Duarte, and colleagues
(in press) found that in addition to traumatic expo-
sure, attack-related life disruption (i.e., parental job
loss; parental restriction of child’s post-attack free-
dom to travel throughout the city) was associated with

increased odds of PTSD (see also Comer & Kendall
2007).

Following Hurricane Katrina, Galea, and colleagues
(2007) estimated the prevalence of PTSD to be roughly
30% among residents of the New Orleans metropoli-
tan area, and roughly 16% among residents of other
directly affected regions. As in general population stud-
ies, females are more likely than males to suffer PTSD
in the aftermath of a disaster. Despite the advances in
researching post-disaster mental health in industrial-
ized regions of the world, future epidemiologic efforts
are needed to document rates of PTSD in developing
countries affected by disasters — particularly as research
shows it is developing countries that are most affected
by disasters and suffer the greatest numbers of disaster-
related lives lost (International Federation of Red Cross
and Red Crescent Societies 2004).

Epidemiologic research on war-related trauma and
posttraumatic stress reactions has increased consider-
ably, and research documents the very heavy mental
health toll that wartime deployment can exact on mili-
tary personnel. Long-term follow-up of veterans of the
Vietnam War found that as many as 30% of veterans
could be diagnosed with PTSD at some point following
their combat experience (Kulka et al. 1990), with rates
even higher in medical-treatment-seeking samples.
Among current US service men and women seen in
VA facilities, roughly one quarter of veterans returning
from Iraq or Afghanistan are receiving a diagnosis of a
mental disorder (Seal et al. 2007). Analyses of data from
the Department of Defense OEF/OIF post-deployment
health screening efforts show that psychiatric symptom
reports increase with the passage of time from initial
homecoming (Milliken et al. 2008). Clinicians in the
PostDeployment Health Assessmentand Reassessment
(Milliken et al. 2008) identified roughly 20% of active
and 40% of reserve soldiers returning from Iraq and
Afghanistan as requiring mental health treatment. Ina
survey of Israeli veterans of the Yom Kippur War, Neria
and Koenen (2003) found combat-related stress and
PTSD predicted physical health almost two decades
post-combat.

2.2.6 Separation anxiety disorder (SepAD)

Separation anxiety disorder (SepAD) refers to per-
sistent, developmentally inappropriate anxiety con-
cerning separation from major attachment figure(s)
or home. It is the only DSM-IV anxiety disorder
classified under “disorders usually first diagnosed in
infancy, childhood, or adolescence” Lifetime rates of

1
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SepAD in the USA are roughly 5-6% in adults and 4%
inyouth (Kessler et al. 2005a). Across cultures, roughly
2-3% of children meet current diagnostic criteria
for SepAD, with prevalence rates declining with age
(Egger & Angold 2006, Adewuya et al. 2007, Alyahri
& Goodman 2008). Although SepAD has historically
been believed to occur predominantly in childhood,
recent epidemiologic work suggests that the 12-month
prevalence of adult SepAD is as much as 2% (Kessler
et al. 2005b, Shear et al. 2006). Approximately one-
third of childhood SepAD cases persist into adulthood,
and roughly 25% of adult SepAD cases first occur in
childhood (Shear et al. 2006). Females are consistently
at higher risk for SepAD than males across child and
adult samples.

2.2.7 Specific phobia (SP)

Specific phobia (SP) refers to a marked and persistent
fear of a specific object or situation that causes sub-
stantial life interference or distress. Lifetime SP preva-
lence estimates range from 4% to 13%, with 6-9% of
adults reporting SP in the past year (Grant et al. 2004a,
Kessler et al. 2005a, 2005b, Cho et al. 2007, Stinson
et al. 2007). As with most anxiety disorders, 12-month
prevalence estimates appear to be somewhat higher
in the USA (7-9%) (Grant et al. 2004a, Kessler et al.
2005b) than outside of the USA (about 4%) (Medina-
Mora et al. 2005, Cho et al. 2007). SP typically starts
in childhood (median age about 7-10 years) (Kessler
et al. 2005a, Stinson et al. 2007), during which preva-
lence rates are roughly 2-3% (Egger & Angold 2006,
Alyahri & Goodman 2008). Within the USA, 12-month
prevalence of SP is somewhat lower among Hispanic
and Asian Americans than among non-Hispanic
White and African Americans (Smith et al. 2006). As
with most other anxiety disorders, SP is more common
among females than males, and it tends to run a per-
sistent and disabling course with low rates of spontane-
ous remission (Wittchen 1988).

2.3 Psychiatric comorbidity

Psychiatric comorbidity, the co-occurrence of multi-
ple mental disorders, is particularly high among indi-
viduals diagnosed with an anxiety disorder. Isolated
cases of “pure” anxiety disorders (i.e., unaccompanied
by additional DSM-IV diagnoses) are relatively rare.
Roughly 70-80% of individuals with a lifetime anxi-
ety disorder and 60-90% of individuals with an anxiety
disorder in the past year meet criteria for at least one
additional disorder (Wittchen et al. 1994, Kessler et al.

1995b, 2006, Lampe et al. 2003, ESEMeD/MHEDEA
2000 Investigators 2004b, Jacobi et al. 2004, Torres
et al. 2006). The most common pattern of comorbidity
among individuals with anxiety disorders is meeting
criteria for multiple anxiety disorders. For example,
individuals with SP, GAD, and SAD are at roughly 15,
9, and 6 times increased odds, respectively, for having
a co-occurring anxiety disorder (Grant et al. 2005c,
Stinson et al. 2007, Ruscio et al. 2008). Among individ-
uals with lifetime PD with agoraphobia, for example,
94% have another anxiety disorder, most commonly SP
(75%) or SAD (67%) (Kessler et al. 2006).

Anxiety disorders are also highly comorbid with
mood disorders (Brady & Kendall 1992, Costello
et al. 2003). Individuals diagnosed with 12-month
GAD, SAD, and SP are at roughly 19, 5, and 3 times
increased odds, respectively, for having a co-occurring
mood disorder (Merikangas et al. 2002, Grant et al.
2005c, Stinson et al. 2007, Ruscio et al. 2008). Among
the mood disorders, individuals with SAD, PTSD, PD,
and OCD are at greatest risk for co-occurring major
depressive disorder, while individuals with GAD or SP
are at greatest risk for co-occurring bipolar disorder.
In cases of co-occurring anxiety and mood disorders,
onset of anxiety disorders typically occurs prior to
mood disorders (Brady & Kendall 1992).

Higher rates of substance use disorders are reported
among individuals with anxiety disorders (Creamer
et al. 2001, Merikangas et al. 2002, Chartier et al.
2003). Approximately 15% of individuals reporting an
anxiety disorder in the past year meet criteria for a co-
occurring substance use disorder (Grant et al., 2004a).
Individuals with PD with agoraphobia and GAD are at
greatest risk.

Rates of personality disorders are also significantly
elevated among individuals with anxiety disorders.
Roughly 40% of those with anxiety disorders meet a
DSM-1V Axis II diagnosis, most commonly dependent
personality disorder, avoidant personality disorder, or
obsessive—compulsive personality disorder (Grant et al.
2005¢). Among the anxiety disorders, SAD and GAD
have the highest rates of comorbidity with personality
disorders (Grant et al. 2005b, Stinson et al. 2007).

2.4 Anxiety disorders in primary care

Anxiety disorders are highly prevalent among patients
in primary care settings (Olfson et al. 1997, Kuehn
2008). Roughly one-fifth of primary care patients meet
criteria for an anxiety-disorder diagnosis (Kroenke
et al. 2007), a rate slightly higher than that found in the
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general population (Grant ef al. 2004a). In particular,
rates of PTSD (at about 9%), GAD (about 8%), and PD
(about 7%) are considerably elevated (Kroenke et al.
2007), perhaps reflecting the high rates of unhealthy
behaviors and risk factors associated with the anxiety
disorders (e.g., smoking, physical inactivity, obesity,
and binge drinking) (Strine et al. 2008), which them-
selves increase medical treatment seeking. Physical
and somatic symptoms that accompany PTSD, GAD,
and PD may also lead more individuals with anxiety
disorders to seek medical treatment. In contrast, SAD
patients are somewhat underrepresented in primary
care settings (Gross et al. 2005), perhaps reflecting
socially avoidant patterns characteristic of SAD and/or
negative beliefs about the social implications of seek-
ing treatment.

As in the general population, comorbidity among
the anxiety disorders is high in primary care settings.
Among primary care patients with anxiety disorders,
over 80% suffer from at least one other mental disorder,
with more than 40% suffering from a concurrent mood
disorder (Rodriguez et al. 2004). Over two-thirds of
primary care patients with an anxiety disorder report
a mood disorder at some time in their life. As in the
general population, comorbidity is associated with
increased disability in social and occupational func-
tioning (Olfson et al. 1997).

In primary care settings, individual anxiety disor-
ders are associated with substantially increased alcohol
and substance use and disability. For example, PTSD
in primary care settings is associated with three times
the odds of heavy drinking (i.e., three drinks at least
two times per week), and PD is associated with twice
the odds of frequent alcohol use (i.e., four or more
times drinking per week). Primary care patients with
PD are at twice the odds of reporting suicidal ideation
(Pilowsky et al. 2006), and primary care patients with
GAD report increased pain intensity and healthcare
costs (Olfson & Gameroff 2007).

2.5 Service use

A majority of adults with anxiety disorders do not
receive treatment for their symptoms during the course
of one year (Kessler et al. 2005¢). Across Europe, only
one-quarter of individuals reporting an anxiety disor-
der in the last year consulted a formal health service
regarding emotional problems - a rate significantly
lower than rates of treatment seeking reported among
individuals suffering from mood or substance use
disorders (ESEMeD/MHEDEA 2000 Investigators

2004c). Earlier age at disorder onset is associated with
reduced odds of making treatment contact (Wang
etal.2007). Mental health service use is particularly low
in less-developed regions of the world, with the pro-
portion of individuals in a country receiving services
tending to correspond with the country’s percentage
of gross domestic product spent on health care (Wang
et al. 2007).

In the USA, epidemiologic surveys document long
delays in treatment seeking and low rates of treatment
among individuals with anxiety disorders. Only 1-7%
of individuals with SAD, PTSD, SP, or SepAD, and
only one-third of individuals with GAD or PD, make
contact with a service provider within the first year of
disorder (Wang et al. 2005). The median delay of treat-
ment initiation after initial onset of anxiety disorder
ranges from 9 years (GAD) to 20 years (SP), with PD
(10years), PTSD (12 years), and SAD (16 years) having
intermediate delays (Wang et al. 2005).

Given the availability of highly effective treat-
ments for the anxiety disorders (Heimberg et al. 1998,
Albano & Kendall 2002, Barlow et al. 2007, Roy-Byrne
& Cowley 2007, Kendall et al. 2008), low rates and long
delays in service use underscore the need for greater
efforts to increase disorder awareness, enhance treat-
ment access, and improve clinical recognition.

2.6 Conclusion and future directions

Roughly one in three Americans and one in seven indi-
viduals in developed regions outside of the USA suffer
from an anxiety disorder in their lifetime. In compari-
son with the general population, these individuals tend
tohavelower personal income, increased rates of physi-
cal problems, and greater numbers of other psychiatric
disorders. Individuals with anxiety disorders also tend
to report poorer overall well-being, as well as impaired
social, occupational, and role functioning. Such find-
ings underscore the magnitude of the disease burden
associated with anxiety disorders and bring a renewed
sense of urgency to efforts to improve treatment access
for these disorders.

High rates of comorbidity among the anxiety dis-
orders call into question key boundary tensions in the
current diagnostic system. In recent years, there has
been increasing consensus for nosological systems to
move beyond current categorical definitions to incor-
porate a more dimensional approach to classification
(Helzer et al. 2008). Moreover, although research has
done much to document the descriptive epidemiology
of psychiatric comorbidity, prospective longitudinal
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work is needed to examine key issues of temporal prec-
edence and the meaning of and mechanisms underly-
ing such comorbidity. Cross-sectional work cannot
reliably determine whether apparent comorbidity
represents two manifestations of the same disorder,
two stages of the same underlying condition, origins
in the same or correlated risk factors, or one condition
predisposing an individual to the other (Rutter 1994,
1997).

Most epidemiologic research in this area has relied
on retrospective accounts and cross-sectional analyses
to answer key questions concerning the course and sta-
bility of disorders. Such work is limited due to recall
biases and cohort effects. Prospective, longitudinal
research is needed to reveal the natural sequencing
and trajectory of anxiety disorders, and to determine
the direction of associations among anxiety disorders,
comorbid conditions, and life quality. Long-term fol-
low-up evaluations in population-based samples are
needed to provide information regarding the natural
course of disorders over the life span.

Increased efforts are needed to document popula-
tion-based prevalence estimates of childhood anxiety
disorders. In the assessment of childhood psycho-
pathology, the strategy of gathering data from mul-
tiple informants, including parents and teachers, has
become standard practice (Comer & Kendall 2004, De
Los Reyes & Kazdin 2005). These requirements make
child diagnostic procedures more time- and labor-
intensive.

Psychiatric epidemiologic investigations of anxi-
ety disorders have until recently been largely confined
to industrialized regions of the world. Understanding
patterns and predictors of anxiety disorders in regions
beset by economic, educational, wartime, and health-
related hardships is critical to understanding the global
burden of anxiety disorders and to planning mental-
health service delivery in these areas. Future efforts are
needed to advance epidemiologic survey methods in
developing countries and refugee populations, and to
advance effective care and mental-health literacy in
resource-poor regions of the world.

In conclusion, anxietydisordersare the most preva-
lent class of mental disorders. They collectivelyimpose
a substantial public health burden on society. Given
the availability of effective interventions for anxiety
disorders, and their contrast with documented long
delays and low treatment rates, epidemiologic findings
underscore the critical importance of accelerating the
flow of affected individuals into treatment, improving

clinical recognition of anxiety disorders, and reducing
financial barriers to effective mental health care.
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anxiety disorders

3.1 Introduction

Changes in the nosology of anxiety disorders over the
past 50 years reflect the evolution of the various edi-
tions of the Diagnostic and Statistical Manual of Mental
Disorders (DSM). The initial two editions of the DSM
were thin volumes used by clinicians primarily for cod-
ing purposes and were largely ignored by the research
community. Given that focus, the nosology mirrored
theway clinicians conceptualized anxiety disorders, i.e.,
as symptomatic manifestations of neurotic conflicts.
Thus the provision of descriptive, operationalized defi-
nitions of the anxiety disorders in the third DSM edi-
tion (DSM-III) in 1980 allowed for reliable diagnostic
assessments, which paved the way for a rapid expansion
in scientific studies into the pathophysiology and treat-
ment of anxiety disorders. Successive editions of the
DSM were modified based on empirical data derived
from these research studies, resulting in adjustments to
the definitions of anxiety disorders aimed at increasing
both diagnostic validity and clinical utility in terms of
improving patient care.

Despite these successes, the nosology is still ham-
pered by significant problems, such as excessive diag-
nostic comorbidity, the arbitrariness of the diagnostic
thresholds leading to excessive rates of not otherwise
specified (NOS) diagnoses, and the lack of treatment
specificity (Kupfer et al. 2002). With the preparation of
the fifth DSM edition (DSM-5) under way, one of the
main challenges facing its developers is whether there
are sufficient empirical data available to justify ground-
ing the diagnostic definitions in pathophysiological
terms, or whether it continues to make more sense to
have the definitions remain descriptive. This chapter
follows the evolution of the nosology of the anxiety
disorders through the various editions of the APA’s
Diagnostic and Statistical Manuals, and culminates
with a summary of some of the possible changes that
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might occur in the classification of anxiety disorders
in DSM-5. Before summarizing the key features and
evolution of the anxiety disorders classification in the
DSMs, we begin with a historical précis of theoretical
conceptualizations of anxiety that have informed the
development of the DSM.

3.2 Historical conceptualiztions

While symptomatic anxiety has been noted in the med-
ical literature as far back as the eighteenth century, anx-
iety symptoms were then understood as non-psychiatric
clinical conditions or included as part of other medical
illnesses (Berrios 1996). The nineteenth century ush-
ered in Sigmund Freud’s psychoanalytic theories of the
mind, which had an enormous influence on psychiatric
concepts of illness and diagnosis in the mid twentieth
century. Freud viewed anxiety as resulting from sexual
libido unable to find discharge either because of inad-
equate sexual activity or by inhibitions due to repression
(Haggard et al. 2008). He proposed distinguishing what
he later conceptualized as anxiety neurosis from neur-
asthenia, a condition first described by George Beard
in 1868. Neurasthenia at the time was a common diag-
nosis that broadly included anxiety symptoms among
other symptoms (e.g., easy fatigability), many of which
are now characteristics of chronic fatigue syndrome.
The International Classification of Diseases (ICD) con-
trarily includes a category of neurasthenia (F48) among
the neurotic, stress-related, and somatoform disorders,
which also includes the anxiety disorders.

Freud subsequently modified his theory, suggesting
that “anxiety was more closely related to fear, occur-
ring in response to perceived dangers, either external
or internal. This led [Freud] to focus on the ego, one of
whose functions is to anticipate and negotiate danger
situations” (Haggard et al. 2008, p. 471). The introduc-
tion to the first edition of the DSM’s psychoneurotic
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Franklin Schneier. Published by Cambridge University Press. © Cambridge University Press 2010.
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disorders section reveals the underlying influences of
Freud’s ego psychology model, which “focused more on
bringing to the patient’s awareness both repressed and
disavowed mental content and the role of the uncon-
scious defense mechanisms of the ego as it mediated
conflict” (Kay & Kay 2008, p. 1858).

3.3 DSM-I

Aimingtoovercomeapolyglotofdiagnosticlabelsandsys-
tems, the American Psychiatric Association’s Committee
on Nomenclature and Statistics published the first edi-
tion of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-I) (American Psychiatric Association
1952). DSM-I was originally developed as the mental
disorders section of the American Medical Association’s
fourth edition of the Standard Nomenclature of Diseases
and Operations (American Medical Association 1952).
The manual is broadly organized into three main over-
arching categories of psychopathology: disorders caused
by or associated with impairment of brain functioning
(organic brain syndromes), mental deficiency, and dis-
orders of psychogenic origin or without clearly defined
physical cause or structural changes in the brain (func-
tional disorders). The latter section was divided into five
subsections: psychotic disorders, psychophysiologic
autonomic and visceral disorders, psychoneurotic dis-
orders, personality disorders, and transient situational
personality disorders. Definitions of disorders in DSM-I
were considerably influenced by etiological theories of
the time, most significantly psychoanalytic theories of
causality. This is in direct contrast to the descriptive,
largely atheoretical approach adopted since DSM-III, to
beelaborated further below. Consequently,in DSM-Ithe
entire psychoneurotic disorders grouping was defined
with “anxiety” presumed as the underlying etiology.
The introductory text of the psychoneurotic disorders
section noted:

The chief characteristic of these disorders is “anxiety”
which may be directly felt and expressed or which may
be unconsciously and automatically controlled by the
utilization of various psychological defense mechanisms
(depression, conversion, displacement, etc.) (American
Psychiatric Association 1952).

The text goes on to explain that

“anxiety” in psychoneurotic disorders is a danger signal
felt and perceived by the conscious portion of the person-
ality. Itis produced by a threat from within the personality
(e.g.,bysuperchargedrepressed emotions, including such
aggressive impulses as hostility and resentment), with
or without stimulation from such external situations as

loss of love, loss of prestige or threat of injury (American
Psychiatric Association 1952).

The seven psychoneurotic disorders in DSM-I were
then subclassified into what were called “reactions,”
representing the “various ways in which the patient
attempts to handle this anxiety” (American Psychiatric
Association 1952) (Table 3.1). From the descriptive
perspective established in DSM-III, it is important to
note that only “anxiety reaction,” “phobic reaction,’
and “obsessive—compulsive reaction” correspond to
what are now classified as anxiety disorders. The use
of the term “reaction” reflected the influence of Adolf
Meyer’s psychobiological view that mental disorders
represented reactions of the personality to psycho-
logical, social, and biological factors.

Present-day anxiety disorders were also covered
in some of the other DSM-I groupings. Transient
situational personality disorders is a classification
group for transient anxiety symptoms that develop in
response to a stressor. Within this section is a category
called “gross stress reaction,” which represented a pre-
cursor to the current categories posttraumatic stress
disorder (PTSD) and acute stress disorder (ASD) for
reactions to extreme stressors. Gross stress reaction is
defined as follows:

Under conditions of great or unusual stress, a normal
personality may utilize established patterns of reaction
to deal with overwhelming fear ... This diagnosis is jus-
tified only in situations in which the individual has been
exposed to severe physical demands or extreme emo-
tional stress, civilian catastrophe (fire, earthquake, explo-
sion, etc.) (American Psychiatric Association 1952).

Notably, the definition did not include descriptions
of the types of symptoms that may occur in reaction to
the stressor.

Other categories incorporated in this section that
include anxiety among their examples (e.g., adult situ-
ational reaction and adjustment reaction of childhood,
adjustment reaction of adolescence, and adjustment
reaction of late life) now correspond to the current cat-
egory ofadjustment disorder with anxiety. Forinstance,
the definition of adult situational reaction explained:

This diagnosis is to be used when the clinical picture is
primarily one of superficial maladjustment to a difficult
situation or to newly experienced environmental factors
with no evidence of any serious underlying personal-
ity defects or chronic patterns. It may be manifested by
anxiety, alcoholism, asthenia, poor efficiency, low mor-
ale, unconventional behavior, etc. (American Psychiatric
Association 1952).
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Table 3.1. Summary of psychoneurotic disorders included in DSM-|

In this kind of reaction, anxiety is diffuse and not restricted to definite situations or
objects. Itis characterized by anxious expectation and is frequently associated with
somatic symptomatology.

This reaction represents a type of gross personality disorganization, the basis of
which is neurotic disturbance, although diffuse dissociation may at times appear
psychotic ...The repressed impulse giving rise to the anxiety may be discharged
by, or deflected into, various symptomatic expressions, such as depersonalization,
dissociated personality, stupor, fugue, amnesia, dream state, somnambulism, etc.

Instead of being experienced consciously (either diffusely or displaced, as in
phobias), the impulse causing the anxiety is‘converted”into functional symptoms
in organs or parts of the body, usually those that are mainly under voluntary

The anxiety of these patients becomes detached from a specific idea, object, or
situation in the daily life and displaced to some symbolic idea or situation in the
form of a specific neurotic fear. Commonly observed forms include fear of syphilis,
dirt, closed places, high places, open places, animals, etc. The patient attempts to
control anxiety by avoiding the phobic object or situation.

In this reaction, the anxiety is associated with persistence of unwanted ideas and
repetitive impulses to perform acts that may be considered morbid by the patient.
The patient himself may regard these ideas and behaviors as unreasonable, but is
nevertheless compelled to carry out the rituals.

The anxiety in this reaction is allayed, and hence partially relieved, by depression
and self-deprecation. The reaction is precipitated by a current situation, frequently
by some loss sustained by the patient, and is often associated with feelings of guilt
for past failures or deeds.

000-x01 Anxiety reaction
000-x02 Dissociative reaction
000-x03 Conversion reaction
control.
000-x04 Phobic reaction
000-x05 Obsessive—compulsive reaction
000-x06 Depressive reaction
000-x0y Psychoneurotic reaction, other

All reactions considered psychoneurotic and not elsewhere classified.

Psychophysiologic autonomic and visceral disor-
ders, the so-called “organ neuroses,” was yet another
relevant DSM-I grouping. These categories were for
“reactionsthatrepresentthevisceral expression ofaffect,
which may be thereby largely prevented from being
conscious,” and the DSM-I text later explained that “the
symptoms are due to a chronic and exaggerated state
of the normal physiological expression of emotion with
the feeling, or subjective part, repressed. Such long con-
tinued visceral states may eventually lead to structured
changes” (American Psychiatric Association 1952).
Similar to the psychoneurotic reactions described earl-
ier, unconscious anxiety experienced by the individual
somatically was the presumed etiology. In DSM-I, these
conditions were distinguished from anxiety reactions
“primarily by predominant, persistent involvement of
a single organ system.” Disorders included in this sec-
tion were as follows: psychophysiologic skin reaction
(e.g., pruritis “in which emotional factors play a causa-
tive role”); psychophysiologic musculoskeletal reaction
(e.g., backache); psychophysiologic respiratory reac-
tion (e.g., bronchial spasm); psychophysiologic car-
diovascular reaction (e.g., paroxysmal tachycardia);
psychophysiologic hemic and lymphatic reaction; psy-
chophysiologic gastrointenstinal reaction (e.g., irritable
bowel); psychophysiologic genitourinary reaction (e.g.,

dysuria); psychophysiologic endocrine reaction; psy-
chophysiologic nervous system reaction (e.g., neuras-
thenia); psychophysiologic reaction of organs of special
sense (American Psychiatric Association 1952).

Given our understanding that anxiety is often
manifested in somatic terms (e.g., palpitations, sweat-
ing, tremor), some cases of what are now classified as
anxiety disorders (e.g., panic disorder and generalized
anxiety disorder, which include such symptoms in their
definition) might have been considered a psychophysi-
ologic autonomic and visceral disorder in DSM-I.

3.4 DSM-II
The second edition of the DSM (DSM-II) was published
in 1968 (American Psychiatric Association 1968).
DSM-II included ten overarching groupings: mental
retardation; organic brain syndromes; psychoses; neur-
oses; personality disorders and other non-psychotic
mental disorders; psychophysiologic disorders; special
symptoms (e.g., speech, learning, tic, sleep disorders);
transient situational disturbances; behavior disorders of
childhood and adolescence; conditions without mani-
fest psychiatric disorder (e.g., marital maladjustment).
The neuroses grouping, a modification of the
DSM-I psychoneuroses, was expanded from seven
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to ten categories (Table 3.2). With few exceptions,
the DSM-II definitions of equivalent categories were
very similar to those in DSM-I, both versions being
informed by Freud’s understanding of the causative
role of anxiety in the development of a neurosis. In its
definition of the neuroses grouping, the DSM-II text
noted that

anxiety is the chief characteristic of the neuroses. It
may be felt and experienced directly, or it may be con-
trolled unconsciously and automatically by conversion,
displacement, and various other psychological mecha-
nisms. Generally, these mechanisms produce symp-
toms experienced as subjective distress from which the
patient desires relief (American Psychiatric Association
1968).

Regarding specific changes in DSM-II, the DSM-I cat-
egories of dissociative reaction and conversion reac-
tion were combined to form hysterical neurosis, a new
category, with two subtypes. Three additional types of
neuroses were also added: neurasthenic neurosis (in
which unconscious anxiety manifests as complaints
of chronic weakness, easy fatigability, and sometimes
exhaustion), depersonalization neurosis (in which
anxiety manifests as feeling of unreality and estrange-
ment from the self, body, or surroundings), and hypo-
chondriacal neurosis (in which anxiety manifests as
preoccupation with the body and fear of presumed
diseases).

With respect to changes in those neuroses that also
appeared in DSM-I, the definition of anxiety neur-
osis in DSM-II more closely resembles the present-
day classification of panic disorder, i.e., “the neurosis
is characterized by anxious over-concern extending
to panic and frequently [is] associated with somatic
symptoms” (American Psychiatric Association 1968),
as opposed to the more generalized anxiety-disorder-
like description in DSM-I. Similarly, the description of
phobic neurosis was more phenomenologically based
(“characterized by intense fear of an object or situation
which the patient consciously recognizes as no real
danger to him”) (American Psychiatric Association
1968).

Withinthetransientsituational disturbancesgroup-
ing, the category gross stress reaction was altogether
eliminated. Instead, such severe reactions to extreme
stress were featured in the category for adjustment
reaction of adult life that included as an example “fear
associated with military combat and manifested by
trembling, running, and hiding” (American Psychiatric
Association 1968).

Given increased attention to disorders specifically
related to children and adolescents, a new grouping,
behavior disorders of childhood and adolescence, was
added in DSM-II, and this included some childhood
anxiety disorders. In particular, two categories were
added: withdrawing reaction of childhood or adoles-
cence, and overanxious reaction of childhood or ado-
lescence. Withdrawing reaction is for children who are
detached, sensitive, shy, timid, and generally unable to
form close interpersonal relationships. (This category
corresponds to the current category social anxiety dis-
order, as well as some cases of autism.) Overanxious
reaction is for children with chronic anxiety, excessive
and unrealistic fears, sleeplessness, nightmares, and
exaggerated autonomic responses, and would likely
correspond to the DSM-III category and the current
category of separation anxiety disorder.

Changes to the major grouping, psychophysiologic
disorders, were mostly limited to the removal of psycho-
physiologic nervous system reaction, which is equiva-
lent to the neurasthenic neurosis category included
under the major grouping of neuroses in Table 3.2.

3.5 DSM-III

With final publication in 1980, DSM-III proved to be
groundbreaking (American Psychiatric Association
1980). Arising from an emerging recognition of the
importance of common diagnostic terms for both
clinical practice and research, two new innovations
relevant to the classification of anxiety disorders were
introduced in DSM-III: the reliance on a descriptive
approach to classification and the provision of explicit
diagnostic criteria for each of the disorders.

The descriptive approach adopted in DSM-III
defines disorders in terms of their shared descriptive fea-
tures rather than relying on unproven hypotheses about
underlying etiology, except for those disorders in which
etiology or pathophysiological processes are included
as part of the defining criteria (e.g., posttraumatic stress
disorder, organic mental disorders, or adjustment dis-
order). An important goal of the descriptive approach
was to allow clinicians with very different theoretical
orientations to communicate with one another about
psychiatric diagnosis. For example, a cognitive-behav-
ioral therapist might believe that panic attacks arise
from cognitive distortions about the significance of nor-
mal physical sensations. These distortions (“these sensa-
tions mean I'm having a heart attack”) set off a vicious
cycle, leading to increasingly intense physical sensations
that subsequently lead to more anxiety, culminating in a
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Table 3.2. Summary of neuroses included in DSM-II

300.0 Anxiety neurosis

300.1 Hysterical neurosis

300.13 Conversion type

300.14 Dissociative type

300.2 Phobic neurosis

300.3 Obsessive—compulsive neurosis
3004 Depressive neurosis

300.5 Neurasthenic neurosis (neurasthenia)
300.6 Depersonalization neurosis

(depersonalization syndrome)

300.7 Hypochondriacal neurosis

This neurosis is characterized by anxious over-concern extending to panic and
frequently associated with somatic symptoms. Unlike phobic neurosis, anxiety
may occur under any circumstances and is not restricted to specific situations
or objects. This disorder must be distinguished from normal apprehension or
fear, which occurs in realistically dangerous situations.

This neurosis is characterized by an involuntary psychogenic loss or disorder
of function.

In the conversion type, the special senses or voluntary nervous system
are affected, causing such symptoms as blindness, deafness, anosmia,
anesthesias, paresthesias, paralyses, ataxias, akinesias, and dyskinesias.

In the dissociative type, alterations may occur in the patient’s state of
consciousness or in his identity to produce such symptoms as amnesia,
somnambulism, fugue, and multiple personality.

This condition is characterized by intense fear of an object or situation that
the patient consciously recognizes as no real danger to him. His apprehension
may be experienced as faintness, fatigue, palpitations, perspiration, nausea,
tremor, and even panic. Phobias are generally attributed to fears displaced to
the phobic object or situation from some other object of which the patient is
unaware. A wide range of phobias has been described.

This disorder is characterized by the persistent intrusion of unwanted
thoughts, urges, or actions that the patient is unable to stop. The thoughts
may consist of single words or ideas, ruminations, or trains of thought
often perceived by the patient as nonsensical. The actions vary from simple
movements to complex rituals such as repeated handwashing. Anxiety and
distress are often present either if the patient is prevented from completing
his compulsive ritual or if he is concerned about being unable to control it
himself.

This disorder is manifested by an excessive reaction of depression due to an
internal conflict or to an identifiable event such as the loss of a love object or
cherished possession.

This condition is characterized by complaints of chronic weakness, easy
fatigability, and sometimes exhaustion. Unlike hysterical neurosis, the patient’s
complaints are genuinely distressing to him, and there is no evidence of
secondary gain.

This syndrome is dominated by a feeling of unreality and of estrangement
from the self, body, or surroundings.

This condition is dominated by preoccupation with the body and with fear of
presumed diseases of various organs.

panic attack. Alternatively, a biologically oriented clin-
ician might believe that a panic attack primarily repre-
sents overactivity of the locus ceruleus. Despite these
divergent understandings of etiology, the two clinicians
can agree on what a panic attack looks like and thus
both utilize the DSM-III definition of panic disorder.
Consequently, diagnostic groupings in DSM-III were
based on presenting symptomatology (i.e., psychotic
disorders, mood disorders, etc.) rather than etiology.
Due to the importance of anxiety as a presenting
symptom, a new grouping specifically for anxiety dis-
orders was formed, and this included several disorders
that had been listed in the DSM-II neuroses grouping.
A number of disorders that had been considered to be
“anxiety disorders” in prior DSM editions because of
their presumed underlying etiology were now placed
in other diagnostic groupings based on their presenting

symptomatology. Hysterical neurosis, conversion type,
and hypochrondrical neurosis were both placed within
the newly formed somatoform disorders grouping, cre-
ated for presentations characterized by physical symp-
toms suggesting physical disorders for which there are
no demonstrable organic findings. Hysterical neurosis,
dissociative type, and depersonalization neurosis were
placed within the newly created dissociative disorders
grouping. Depressive neurosis was included in the
affective disorders grouping, while neurasthenic neur-
osis was eliminated due to limited use by clinicians
practicing in the United States.

The remaining DSM-II neuroses — anxiety neur-
osis, phobic neurosis, and obsessive-compulsive neur-
osis — were placed within the newly formed anxiety
disorders grouping. In each of these, anxiety is either
the predominant presenting symptom or, in the case of
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Table 3.3. Diagnostic criteria for panic disorder in DSM-III

A Atleast three panic attacks within a three-week period in circumstances other than during marked physical exertion or in a life-
threatening situation. The attacks are not precipitated only by exposure to a circumscribed phobic stimulus.
B Panic attacks are manifested by discrete periods of apprehension or fear, and at least four of the following symptoms appear during
each attack:
(1) dyspnea
(2) palpitations
(3) chest pain or discomfort
(4) choking or smothering sensations
(5) dizziness, vertigo, or unsteady feelings
(6) feelings of unreality
(7) paresthesias (tingling in hands or feet)
(8) hotorcoldflashes
(9) sweating
(10) faintness
(11)  trembling or shaking
(12) fear of dying, going crazy, or doing something uncontrolled during an attack
C Notdue to a physical disorder or another mental disorder, such as major depression, somatization disorder, or schizophrenia.

D Thedisorderis not associated with agoraphobia.

Table 3.4. Diagnostic criteria for generalized anxiety disorder in DSM-II

A

B
@

Generalized persistent anxiety is manifested by symptoms from three of the following four categories:

(1) Motortension: shakiness, jitteriness, jumpiness, trembling, tension, muscle aches, fatigability, inability to relax, eyelid twitch,
furrowed brow, strained face, fidgeting, restlessness, easy startle

(2) Autonomic hyperactivity: sweating, heart pounding or racing, cold, clammy hands, dry mouth, dizziness, light-headedness,
paresthesias (tingling in hands or feet), upset stomach, hot or cold spells, frequent urination, diarrhea, discomfort in the pit of
the stomach, lump in the throat, flushing, pallor, high resting pulse and respiration rate

(3) Apprehensive expectation: anxiety, worry, fear, rumination, and anticipation of misfortune to self or others

(4) Vigilance and scanning: hyperattentiveness resulting in distractibility, difficulty in concentrating, insomnia, feeling “on edge,’
irritability, impatience

The anxious mood has been continuous for at least one month.

Not due to another mental disorder, such as a depressive disorder or schizophrenia.

D Atleast 18years of age.

obsessive-compulsive neurosis, it is experienced if the
individual attempts to resist the need to act out the com-
pulsions. Anxiety neurosis was split into two categories,
panic disorder and generalized anxiety disorder.

Based on research showing that imipramine, a tri-
cyclic antidepressant, blocked recurrent panic attacks
(Klein 1964) but had no effect on phobic anxiety not
associated with panic attacks (Zitrin ef al. 1978), a sep-
arate panic disorder category was created for condi-
tions characterized by recurrent panic attacks (Table
3.3). The DSM-III diagnostic criteria for panic dis-
order were based on the Feighner criteria for anxiety
neurosis. The Feighner criteria were developed by a
team of researchers at Washington University in St.
Louis in 1972 with the stated purpose of “provid[ing]
common ground for different research groups so that
diagnostic definitions can be emended constructively

as further studies are completed” (Feighner et al. 1972,
p. 57). Anxiety neurosis was the only anxiety disorder
included among the 16 disorders for which inclusion
and exclusion criteria were presented. Therefore, diag-
nostic criteria for the other DSM-III anxiety disorders
had to be developed by expert consensus de novo as
part of the DSM-III development process. The second
category, generalized anxiety disorder, was newly cre-
ated for cases that would have received a DSM-II diag-
nosis of anxiety neurosis, in which the anxiety was
free-floating yet did not present with recurrent panic
attacks. This category was defined as generalized, per-
sistent anxiety of at least one-month duration that does
not meet the symptoms of the other anxiety disorders
(Table 3.4).

In DSM-III, phobic neurosis was subdivided into
separate categories based on “differing clinical pictures,
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Table 3.5. Diagnostic criteria for phobic disorders in DSM-IlI
Agoraphobia

A Theindividual has marked fear of and thus avoids being alone or in public places from which escape might be
difficult or help not available in case of sudden incapacitation, e.g., crowds, tunnels, bridges, public transportation.

B Thereisincreasing constriction of normal activities until the fears or avoidance behavior dominate the individual’s life.

C  Notdue toa major depressive episode, obsessive-compulsive disorder, paranoid personality disorder, or schizophrenia.

Social phobia

A Apersistent, irrational fear of, and compelling desire to avoid, a situation in which the individual is exposed to possible
scrutiny by others and fears that he or she may act in a way that will be humiliating or embarrassing.

B Significant distress because of the disturbance and recognition by the individual that his or her fear is excessive or

unreasonable.

C  Notdue toanother mental disorder, such as major depression or avoidant personality disorder.

Simple phobia

A Apersistent, irrational fear of, and compelling desire to avoid, an object or situation other than being alone, or in public
places away from home (agoraphobia), or of humiliation or embarrassment in certain social situations (social phobia).
Phobic objects are often animals, and phobic situations frequently involve heights or closed spaces.

B Significant distress from the disturbance and recognition by the individual that his or her fear is excessive or unreasonable.

C  Notdue to another mental disorder, such as schizophrenia or obsessive—compulsive disorder.

ages at onset, and differential treatment responses”
(American Psychiatric Association 1980, p. 371).
Accordingly, “the essential feature of the phobias is
persistent and irrational fear of a specific object, activ-
ity, or situation that results in a compelling desire to
avoid the dreaded object, activity, or situation (the
phobic stimulus).” Subdivided into three types, phobic
disorders include agoraphobia, social phobia, and sim-
ple phobia (Table 3.5). Agoraphobia is the most severe
and pervasive form of phobic disorder and is charac-
terized by a marked fear of being in public places from
which escape might be difficult or help not available in
case of sudden incapacitation. Two subtypes of agora-
phobia were provided, indicating whether or not there
is an associated history of panic attacks. Social phobia
is characterized by a persistent, irrational fear of social
situations in which the individual fears that he or she
may act in a way that will be humiliating or embar-
rassing. Simple phobia is characterized by a persistent,
irrational fear of objects or situations other than those
described by agoraphobia or social phobia, such as fear
of snakes, fear of seeing blood, fear of flying, and so
forth.

While separation anxiety disorder can be consid-
ered to be a form of phobia (i.e., the phobic stimulus
is separation from major attachment figures) because
it characteristically begins in infancy or childhood
and rarely persists into adulthood, it was included in
the section “disorders usually first evident in infancy,
childhood or adolescence” (American Psychiatric
Association 1980, p. 377). Separation anxiety disorder

is characterized by excessive anxiety upon separation
from major attachment figures or from home or other
familiar surroundings. Other anxiety disorders in the
childhood section included avoidant disorder of child-
hood or adolescence and overanxious disorder.

In DSM-III, obsessive-compulsive disorder
(OCD) was characterized by the same features found
in the description of DSM-II’s obsessive neurosis, i.e.,
recurrent obsessions or compulsions. The DSM-III
definition operationalized this concept into diagnos-
tic criteria that can be reliably applied in research set-
tings. Initially, the developers of DSM-III were unsure
in which major diagnostic grouping to include OCDj it
was eventually decided that

even though the predominant symptoms are obsessions

or compulsions rather than anxiety itself, anxiety is

almost invariably experienced if the individual attempts
to resist the obsessions or compulsions. In addition,
most patients with the disorder also experience anxiety

apart from the obsessions and compulsions (Spitzer &

Williams 1985, p. 762).

A new category of posttraumatic stress disorder
was added to the anxiety disorders grouping to cover
responses to severe traumatic stressors. Having first
been identified in veterans who had returned to the
USA following the Vietnam War, PTSD was originally
termed “post-Vietnam syndrome” or “delayed-stress
syndrome” (Spitzer & Williams 1985, pp. 762-763).
The characteristic symptoms involved re-experiencing
a traumatic event generally outside the scope of usual
human experience with numbing of responsiveness to,
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Table 3.6. Diagnostic criteria for posttraumatic stress disorder in DSM-II

A Existence of a recognizable stressor that would evoke significant symptoms of distress in almost everyone.

B Re-experiencing of the trauma as evidenced by at least one of the following:

(1) recurrent and intrusive recollections of the event

(2) recurrent dreams of the event

(3) sudden acting or feeling as if the traumatic event were reoccurring because of an association with an environmental or

ideational stimulus

C  Numbing of responsiveness to or reduced involvement with the external world, beginning some time after the trauma, as shown by

at least one of the following:

(1) markedly diminished interest in one or more significant activities

(2) feeling of detachment or estrangement from others

(3) constricted affect

D  Atleast two of the following symptoms that were not present before the trauma:

1) hyperalertness or exaggerated startle response

2) sleep disturbance

)
)
4) memory impairment or trouble concentrating
5)
)

(
(
(3) guiltabout surviving when others have not, or about behavior required for survival
(
(5) avoidance of activities that arouse recollection of the traumatic event

(

6) intensification of symptoms by exposure to events that symbolize or resemble the traumatic event

or reduced involvement with, the external world. See
Table 3.6 for PTSD diagnostic criteria.

Unlike DSM-ITI’s unspecified neurosis, which was
not a diagnosis but rather a category for medical record
librarians and statisticians to code incomplete diagno-
ses, DSM-IITI’s atypical anxiety disorder was a diagnos-
tic category used for situations where an individual
presents with anxiety disorder symptoms that do not
meet the criteria for any of the other specified anxiety
disorders.

3.6 DSM-III-R

Work began on a revision to the third edition in 1983
(DSM-III-R), which was subsequently published in
1987 (American Psychiatric Association 1987). Perhaps
the most important change in the DSM-III-R classifi-
cation of anxiety disorders was the elimination of the
DSM-III hierarchy that had prevented the diagnosis of
panic or any other anxiety disorder if these occurred
concurrently with an affective disorder (Frances et al.
1990). This change was made in response to several stud-
ies that questioned the validity of the DSM-IIT hierarch-
ical relationship giving affective disorders precedence
over anxiety disorders. For example, a case—control
study by Leckman and colleagues (1983) examined life-
time psychiatric diagnoses of relatives of individuals
with major depression. They found that the relatives of
probands with comorbid major depression and anx-
iety were at greater risk for both depression and anxiety

disorders than the probands of relatives with depression
alone. The rates were equally high whether the anxiety
symptoms were separate from the depressive episodes or
always associated with the depressive episodes, a finding
that was at odds with what would be predicted from the
DSM-III hierarchical relationship.

DSM-III-R field trials were conducted for agora-
phobia without history of panic disorder (AWOPD)
and generalized anxiety disorder (GAD). The field trial
indicated that agoraphobia is most typically seen as a
complication of panic disorder. Consequently, DSM-
III-R changed the relationship between agoraphobia
and panic disorder, making panic disorder the primary
disorder, which was then subtyped as to whether or not
it is associated with agoraphobic avoidance. Given the
rarity of agoraphobia occurring in the absence of panic
in clinical samples, there was controversy concerning
whether agoraphobia in the absence of panic disorder
should even be included in DSM-III-R. Evidence from
the Epidemiological Catchment Area Study, however,
showed that agoraphobia without panic attacks may
be encountered fairly often in non-psychiatric sam-
ples (Regier et al. 1988). AWOPD was still conceptu-
alized as phobic avoidance occurring in response to
the development of unexpected physical symptoms
that may take the form of a subthreshold panic attack.
Therefore, this category was provided with a specifier
for limited-symptom attacks. See Table 3.7 for AWOPD
diagnostic criteria.
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Table 3.7. Diagnostic criteria for agoraphobia without history of panic disorder (AWOPD) in DSM-III-R

A Agoraphobia: fear of being in places or situations from which escape might be difficult (or embarrassing) or in which help might not
be available in the event of suddenly developing a symptom(s) that could be incapacitating or extremely embarrassing. Examples
include: dizziness or falling, depersonalization or derealization, loss of bladder or bowel control, vomiting, or cardiac distress. As
aresult of this fear, the person either restricts travel or needs a companion when away from home, or else endures agoraphobic
situations despite intense anxiety. Common agoraphobic situations include being outside the home alone, being in a crowd or
standing in a line, being on a bridge, and traveling in a bus, train, or car.

B Has never met the criteria for panic disorder.

Specify with or without limited symptom attacks

Changes were made to the GAD criteria set in
order to make it more diagnostically specific. GAD was
defined as excessive and/or unrealistic worry in two or
more domains (e.g., finances, health of family mem-
bers)unrelated toanother AxisIdisorder. Furthermore,
the minimum duration was lengthened from one to six
months in order to help clarify the boundary between
GAD and non-pathological worry and adjustment dis-
orders. See Table 3.8 for GAD criteria.

The criteria set for PTSD also underwent revision.
Thenatureofthetraumaticstressor wasfurther clarified
to include “natural disasters (e.g., floods, earthquakes),
accidental disasters (e.g., car accidents with serious
physical injury, airplane crashes, large fires, collapse
of physical structures), or deliberately caused disas-
ters (e.g., bombing, torture, death camps)” (American
Psychiatric Association 1987). The grouping for
numbing symptoms (i.e., Criterion C) was expanded
to include symptoms of avoidance and amnesia, and
the miscellaneous-symptoms grouping (i.e., Criterion
D) was replaced with a category of physiologic arousal
symptoms. A duration criterion of at least one month
was added to exclude transient and non-pathological
reactions to extreme stress. Finally, examples of symp-
toms specific to children were also incorporated, as was
a delayed onset specifier for cases where the onset of
symptoms was at least six months after exposure to the
trauma. See Table 3.9 for PTSD diagnostic criteria.

Other DSM-III-R changes included the addition of
a new specifier, generalized type, to social phobia if the
phobic avoidance is generalized to include most social
situations. With the exception of minor editorial clari-
fications or elimination of exclusion criteria in some
cases, simple phobia and OCD remained essentially
the same. Revisions were made to the criteria for sep-
aration anxiety disorder to raise the threshold for diag-
nosis by adding the terms “persistent” and “recurrent”
to the diagnostic criteria. Finally, as part of a system-
wide change to replace the residual “atypical” category
with an NOS category, DSM-IIT’s atypical anxiety dis-
order was changed to anxiety disorder not otherwise
specified.

3.7 DSM-IV

Having the benefit of a decade of research on DSM-III
diagnostic entities to inform the revision process, the
fourth DSM edition (DSM-IV: American Psychiatric
Association 1994) was developed using a three-stage
process of empirical review that included comprehen-
sive and systematic reviews of the published literature,
re-analyses of secondary datasets, and issue-focused
field trials (Frances et al. 1989). Four of the DSM-IV
field trials focused on anxiety disorders.

Onefieldtrial was conducted in consideration of the
possibility of adding a new category to DSM-IV, mixed
anxiety—depressive disorder, which the World Health
Organization (WHO) had already decided to add to
the tenth edition of the International Classification of
Diseases (ICD-10). The field trial found that patients
who presented with a mixture of anxious and depressed
symptoms but who did not meet DSM-III-R defini-
tional thresholds for an Axis I anxiety or mood disorder
often report associated significant impairment. Due to
the limited available empirical data for this category,
most particularly information about potential rates of
false positives, developers decided that this category
should be included in DSM-IV’s Appendix B (Criteria
Sets and Axes Provided for Further Study) in order to
stimulate further research.

Based on findings from the OCD field trial (Foa
et al. 1998), changes were made to the diagnostic cri-
teria so that obsessions were defined in terms of their
functionality (i.e., obsessions cause marked anxiety
or distress, and compulsions prevent or reduce that
anxiety or distress) rather than on whether they were
thoughts or behaviors. Thus, a mental act that is aimed
at reducing the anxiety from an obsession (e.g., com-
pulsively counting up to a certain number) would be
considered to beacompulsionrather thanan obsession
in DSM-IV. Furthermore, DSM-IV provided a speci-
fier, with poor insight, in order to indicate whether the
individual lacks insight into the unreasonableness of
his or her obsessive thoughts or compulsive behaviors.
See Table 3.10 for DSM-IV criteria for OCD.
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Table 3.8. Diagnostic criteria for generalized anxiety disorder (GAD) in DSM-III-R

A Unrealistic or excessive anxiety and worry (apprehensive expectation) about two or more life circumstances, e.g., worry about
possible misfortune to one’s child (who is in no danger) and worry about finances (for no good reason), for a period of six months or
longer, during which the person has been bothered more days than not by these concerns. In children and adolescents, this may take
the form of anxiety and worry about academic, athletic, and social performance.

B Ifanother Axis | disorder is present, the focus of the anxiety and worry in A is unrelated to it, e.g., the anxiety or worry is not about
having a panic attack (as in panic disorder), being embarrassed in public (as in social phobia), being contaminated (as in OCD), or

gaining weight (as in anorexia nervosa).

C Thedisturbance does not occur only during the course of a mood disorder or a psychotic disorder.

D Atleast6 of the following 18 symptoms are often present when anxious (do not include symptoms present only during panic

attacks):
Motor tension
(1) trembling, twitching, or feeling shaky

(2) muscle tension, aches, or soreness

(3) restlessness

(4) easy fatigability

Autonomic hyperactivity

(5) shortness of breath or smothering sensations

(6) palpitations or accelerated heart rate (tachycardia)
(7) sweating, or cold clammy hands

(8) dry mouth

(9) dizziness or lightheadedness
(10) nausea, diarrhea, or other abdominal distress
(11) flushes (hot flashes) or chills

(12) frequent urination

(13) trouble swallowing or“lump in throat”
Vigilance and scanning

1
1

(
(
(1
(
(

feeling keyed up or on edge

exaggerated startle response

1
1

trouble falling or staying asleep

irritability

4)
5)
6) difficulty concentrating or‘mind going blank”because of anxiety
7)
8)

E  Itcannot be established that an organic factor initiated and maintained the disturbance, e.g., hyperthyroidism, caffeine intoxication.

A number of changes were made to the PTSD
criteria (Table 3.11), based on literature review,
data re-analyses, and the results of a field trial (Roth
etal. 1997, Kilpatrick et al. 1998). Three changes were
made to the stressor criterion. DSM-III-R described
the traumatic stressor as being “outside the range
of normal human experience” and then went on to
provide a list of examples of such experiences. In
DSM-1V, this phrase was eliminated, since a number
of studies demonstrated that exposure to traumatic
stressors in the general population was not uncom-
mon and thus not outside the range of normal human
experience. The stressor criterion was replaced by a
requirement that the trauma “involve experiencing,

witnessing, or being confronted with an event or
events that involve actual or threatened death or
serious injury or a threat to the physical integrity of
self or others” (American Psychiatric Association
2000). DSM-IV also added a requirement that the
patient’s response to the stressor involve “intense
fear, helplessness, or horror” (American Psychiatric
Association 2000) in order to screen out stressors
not experienced by the person as traumatic. Other
changes included moving physiological reactivity
upon exposure to cues from Criterion D (increased
arousal) to Criterion B (re-experiencing the trauma)
and adding a clinical-significance criterion (i.e., the
disturbance causes clinically significant distress or

29




30

Section 1: Evolving concepts of anxiety

Table 3.9. Diagnostic criteria for posttraumatic stress disorder in DSM-III-R

A The person has experienced an event that is outside the range of usual human experience and that would be markedly distressing
to almost anyone, e.g., serious threat to one’s life or physical integrity; serious threat or harm to one’s children, spouse, or other close
relatives and friends; sudden destruction of one’s home or community; or seeing another person who has recently been, or is being,
seriously injured or killed as the result of an accident or physical violence.

B Thetraumatic event s persistently re-experienced in at least one of the following ways:

(1) recurrent and intrusive distressing recollections of the event (in young children, repetitive play in which themes or aspects of the

trauma are expressed)

(2) recurrent distressing dreams of the event

(3) sudden acting or feeling as if the traumatic event were recurring (includes a sense of reliving the experience, illusions,
hallucinations, and dissociative (flashback) episodes, even those that occur upon awakening or when intoxicated)

(4) intense psychological distress at exposure to events that symbolize or resemble an aspect of the traumatic event, including

anniversaries of the trauma

C  Persistent avoidance of stimuli associated with the trauma or numbing of general responsiveness (not present before the trauma), as

indicated by at least three of the following:

(
@
3
(
toilet training or language skills)

(5) feeling of detachment or estrangement from others

(6) restricted range of affect, e.g., unable to have loving feelings

1) efforts to avoid thoughts or feelings associated with the trauma

) efforts to avoid activities or situations that arouse recollections of the trauma
) inability to recall an important aspect of the trauma (psychogenic amnesia)
)

4) markedly diminished interest in significant activities (in young children, loss of recently acquired developmental skills such as

(7) sense of a foreshortened future, e.g., does not expect to have a career, marriage, or children, or a long life

D Persistent symptoms of increased arousal (not present before the trauma), as indicated by at least two of the following:

1
2
3
4
5
6

difficulty falling or staying asleep
irritability or outbursts of anger
difficulty concentrating
hypervigilance

exaggerated startle response

(
(
(
(
(
(

physiologic reactivity upon exposure to events that symbolize or resemble an aspect of the traumatic event (e.g.,, a woman who

was raped in an elevator breaks out in a sweat when entering any elevator)

E  Duration of the disturbance (symptoms in B, C, and D) of at least one month.

Specify delayed onset if the onset of symptoms was at least six months after the trauma.

impairment in functioning). Additional modifica-
tions describing how PTSD is manifested in chil-
dren were incorporated throughout the criteria set.
For example, repetitive play involving themes of the
trauma was provided as an additional example under
the item for recurrent and intrusive recollections of
the trauma. Finally, two new specifiers were provided
to denote the duration of PTSD symptoms: acute, for
symptom duration of less than three months, and
chronic, for symptoms lasting three months or more.
Several changes were made to the definition of panic
disorder regarding the diagnostic threshold (i.e., num-
ber, frequency, and duration) for panic attacks (Fyer et
al. 1998). The panic attack threshold was changed from
four attacks within a four-week period to recurrent

unexpected panic attacks accompanied by a month or
more of either persistent concern about having add-
itional attacks, worry about the implications of the
attack or its consequences, or a significant change in
behavior related to the attacks. In addition, freestanding
criteria sets were provided for the definitions of panic
attack and agoraphobia in order to emphasize that these
can occur in the context of a number of different anxiety
disorders. See Tables 3.12-3.14 for panic attack, agora-
phobia, and panic disorder diagnostic criteria.

A new criterion was added to agoraphobia with-
out history of panic disorder to address an unresolved
issue in DSM-III-R as to whether a diagnosis is war-
ranted if avoidance is associated with a general med-
ical condition. DSM-IV recognized that individuals
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Table 3.10. Diagnostic criteria for obsessive-compulsive disorder in DSM-IV

A

Either obsessions or compulsions
Obsessions as defined by (1), (2), (3), and (4)

(1) recurrentand persistent thoughts, impulses, orimages that are experienced, at some time during the disturbance, as intrusive and
inappropriate and that cause marked anxiety or distress

(2) the thoughts,impulses, orimages are not simply excessive worries about real-life problems

(3) the person attempts to ignore or suppress such thoughts, impulses, orimages, or to neutralize them with some other thought or
action

(4) the person recognizes that the obsessional thoughts, impulses, orimages are a product of his or her own mind (not imposed from
without as in thought insertion)

Compulsions as defined by (1) and (2)

(1) repetitive behaviors (e.g., hand washing, ordering, checking) or mental acts (e.g., praying, counting, repeating words silently) that
the person feels driven to perform in response to an obsession, or according to rules that must be applied rigidly

(2) the behaviors or mental acts are aimed at preventing or reducing distress or preventing some dreaded event or situation; however,
these behaviors or mental acts either are not connected in a realistic way with what they are designed to neutralize or prevent or
are clearly excessive

At some point during the course of the disorder, the person has recognized that the obsessions or compulsions are excessive or
unreasonable. Note: This does not apply to children.

The obsessions or compulsions cause marked distress, are time consuming (take more than 1 hour a day), or significantly interfere with
the person’s normal routine, occupational (or academic) functioning, or usual social activities or relationships.

If another Axis | disorder is present, the content of the obsessions or compulsions is not restricted to it (e.g., preoccupation with food in
the presence of an eating disorder; hair pulling in the presence of trichotillomania; concern with appearance in the presence of body
dysmorphic disorder; preoccupation with drugs in the presence of a substance use disorder; preoccupation with having a serious
illness in the presence of hypochondriasis; preoccupation with sexual urges or fantasies in the presence of a paraphilia; or guilty
ruminations in the presence of major depressive disorder).

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.
Specify if.

With poor insight: if, for most of the time during the current episode, the person does not recognize that the obsessions and

compulsions are excessive or unreasonable.

with certain general medical conditions might avoid
situations due to realistic concerns about being inca-
pacitated (e.g., fainting in an individual with transi-
entischemic attacks). This criterion stipulates that the
diagnosis should be given only if the fear or avoid-
ance is clearly in excess of that usually associated with
the general medical condition (American Psychiatric
Association 2000). See Table 3.15 for diagnostic
criteria for AWOPD.

The category simple phobia was re-titled to specific
phobia for compatibility with ICD-10. The diagnostic
threshold was raised: in addition to persistent fear, the
fear must also be marked and excessive or unreason-
able. The literature review and data re-analysis indi-
cated certain commonalities and differences between
individuals with particular types of phobic stimuli (for
example, individuals who fear the sight of blood tend
to have a fainting reaction upon exposure to the phobic
stimulus). These subgroupings resulted in the inclu-
sion of subtypes indicating the focus of fear or avoid-
ance. These included animal type, if the fear is cued by

animals or insects; natural environment type, if the fear
is cued by objects in the natural environment, such as
storms, heights, or water; blood-injection-injury type,
if the fear is cued by seeing blood or an injury or by
receiving an injection or other invasive medical pro-
cedure; situational type, if the fear is cued by a specific
situation, i.e., public transportation, tunnels, bridges,
etc.; and other type, if the fear is cued by other stimuli.

Several changes were also made to the diagnostic
criteria for GAD. In addition to having excessive anxi-
ety and worry, DSM-1V required that “the person finds
it difficult to control the worry” Based on the results of
data re-analyses, the lengthy DSM-III-R 18-item set of
somatic anxiety symptoms was simplified to a six-item
list. See Table 3.16 for a comparison of DSM-III-R and
DSM-1V symptom lists.

As part of the overarching plan to eliminate the
word “organic” from DSM-IV (Spitzer et al. 1992),
Organic anxiety disorder was replaced by two new
disorders: anxiety disorder due to a general medical
condition, and substance-induced anxiety disorder.

31




32

Section 1: Evolving concepts of anxiety

Table 3.11. Diagnostic criteria for posttraumatic stress disorder in DSM-IV

A The person has been exposed to a traumatic event in which both of the following were present:

(1) the person experienced, witnessed, or was confronted with an event or events that involved actual or threatened death
or serious injury, or a threat to the physical integrity of self or others

(2) the person’s response involved intense fear, helplessness, or horror. Note: In children, this may be expressed instead by
disorganized or agitated behavior

B The traumatic event is persistently re-experienced in one (or more) of the following ways:

(1) recurrent and intrusive distressing recollections of the event, including images, thoughts, or perceptions. Note: In
young children, repetitive play may occur in which themes or aspects of the trauma are expressed.

(2) recurrent distressing dreams of the event. Note: In children, there may be frightening dreams without recognizable
content.

(3) acting or feeling as if the traumatic event were recurring (includes a sense of reliving the experience, illusions,
hallucinations, and dissociative flashback episodes, including those that occur on awakening or when intoxicated).
Note: In young children, trauma-specific reenactment may occur.

(4) intense psychological distress at exposure to internal or external cues that symbolize or resemble an aspect of the
traumatic event

(5) physiological reactivity on exposure to internal or external cues that symbolize or resemble an aspect of the traumatic
event

C Persistent avoidance of stimuli associated with the trauma and numbing of general responsiveness (not present before the

trauma), as indicated by three (or more) of the following:

(1) efforts to avoid thoughts, feelings, or conversations associated with the trauma

(2) efforts to avoid activities, places, or people that arouse recollections of the trauma

(3) inability to recall an important aspect of the trauma

(4) markedly diminished interest or participation in significant activities

(5) feeling of detachment or estrangement from others

(6) restricted range of affect (e.g., unable to have loving feelings)

(7) sense of a foreshortened future (e.g., does not expect to have a career, marriage, children, or a normal life span)

D Persistent symptoms of increased arousal (not present before the trauma), as indicated by two (or more) of the following:

(1) difficulty falling or staying asleep

(2) irritability or outbursts of anger

(3) difficulty concentrating

(4) hypervigilance

(5) exaggerated startle response

E Duration of the disturbance (symptoms in B, C, and D) is more than 1 month.
F The disturbance causes clinically significant distress or impairment in social, occupational, or other important areas of
functioning.
Specify if.

Acute: if duration is less than 3 months
Chronic: if duration of symptoms is 3 months or more
Specify if.

With delayed onset: if onset of symptoms is at least 6 months after the stressor

These were added to the anxiety disorders grouping.
Subtypes were provided to indicate the nature of the
predominant symptoms: with generalized anxiety; with
panic attacks; with obsessive-compulsive symptoms; or
with phobic symptoms (the latter applying only to sub-
stance-induced anxiety disorder).

One new anxiety disorder was added to DSM-1V,
acute stress disorder (Table 3.17). Acute stress

disorder is characterized by a cluster of anxiety and
dissociative symptoms occurring within one month
of a traumatic event. The diagnostic criteria were
developed to differentiate between time-limited reac-
tions to trauma and PTSD. A diagnosis of acute stress
disorder is made only for symptoms that are pre-
sent for a minimum of two days and a maximum of
four weeks, and that occur within four weeks of the
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Table 3.12. Diagnostic criteria for panic attackin DSM-IV

A discrete period of intense fear or discomfort, in which four (or more) of the following symptoms developed abruptly and reached a peak
within 10 minutes

palpitations, pounding heart, or accelerated heart rate
sweating

trembling or shaking

sensations of shortness of breath or smothering
feeling of choking

chest pain or discomfort

nausea or abdominal distress

feeling dizzy, unsteady, lightheaded, or faint

derealization (feelings of unreality) or depersonalization (being detached from oneself)

(10) fear of losing control or going crazy

(11) fearofdying

(12) paresthesias (numbness or tingling sensations)

(13) chills or hot flushes

Table 3.13. Diagnostic criteria foragoraphobia in DSM-IV

A

Anxiety about being in places or situations from which escape might be difficult (or embarrassing) or in which help may not be
available in the event of having an unexpected or situationally predisposed panic attack or panic-like symptoms. Agoraphobic fears
typically involve characteristic clusters of situations that include being outside the home alone; being in a crowd or standing in a line;
being on a bridge; and traveling in a bus, train, or automobile.

Note: Consider the diagnosis of specific phobia if the avoidance is limited to one or only a few specific situations, or social phobia if the
avoidance is limited to social situations.

The situations are avoided (e.g., travel is restricted) or else are endured with marked distress or with anxiety about having a panic attack
or panic-like symptoms or require the presence of a companion.

The anxiety or phobic avoidance is not better accounted for by another mental disorder, such as social phobia (e.g., avoidance limited
to social situations because of fear of embarrassment), specific phobia (e.g., avoidance limited to a single situation like elevators),
obsessive—compulsive disorder (e.g., avoidance of dirt in someone with an obsession about contamination), posttraumatic stress
disorder (e.g., avoidance of stimuli associated with a severe stressor), or separation anxiety disorder (e.g., avoidance of leaving home or
relatives).

Table 3.14. Diagnostic criteria for panic disorder with (or without) agoraphobia in DSM-IV

A

B
@

D

Both (1) and (2):
(1) recurrent unexpected panic attacks
(2) atleast one of the attacks has been followed by 1 month (or more) of one (or more) of the following:

(@) persistent concern about having additional attacks
(b) worry about the implications of the attacks or its consequences (e.g., losing control, having a heart attack, “going crazy”)
(0) asignificant change in behavior related to the attacks

The presence (absence) of agoraphobia

The panic attacks are not due to the direct physiological effects of a substance (e.g., a drug of abuse, a medication) or a general medical
condition (e.g., hyperthyroidism).

The panic attacks are not better accounted for by another mental disorder, such as social phobia (e.g., occurring on exposure to feared
social situations), specific phobia (e.g., on exposure to a specific phobic situation), obsessive—compulsive disorder (e.g., on exposure to
dirtin someone with an obsession about contamination), posttraumatic stress disorder (e.g., in response to stimuli associated with a
severe stressor), or separation anxiety disorder (e.g., in response to being away from home or close relatives).
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Table 3.15. Diagnostic criteria for agoraphobia without history of panic disorder (AWOPD) in DSM-IV

A The presence of agoraphobia related to fear of developing panic-like symptoms (e.g., dizziness or diarrhea).

B Criteria have never been met for panic disorder.

C Thedisturbanceis not due to the direct physiological effects of a substance (e.g., a drug of abuse, a medication) or a general medical

condition.

D Ifanassociated general medical condition is present, the fear described in Criterion A'is clearly in excess of that usually associated with

the condition.

Table 3.16. Comparison of DSM-III-R and DSM-IV symptom lists for generalized anxiety disorder (GAD)

DSM-III-R
Motor tension
1
2
3
4

trembling, twitching, or feeling shaky
muscle tension, aches, or soreness

restlessness

(
(
(
(

easy fatigability

Autonomic hyperactivity

5) shortness of breath or smothering sensations

6) palpitations or accelerated heart rate (tachycardia)
7) sweating, or cold clammy hands
8) dry mouth

)

10) nausea, diarrhea, or other abdominal distress
11) flushes (hot flashes) or chills

(

(

(

(

(9) dizziness or lightheadedness
(

(

(

(

1)
12) frequent urination

3) trouble swallowing or“lump in throat”
Vigilance and scanning
(
(1
(
(
(

feeling keyed up oron edge

exaggerated startle response

1
1

trouble falling or staying asleep

irritability

traumatic event. By contrast, a PTSD diagnosis is
given for disturbances lasting more than one month.
The stressors for acute stress disorder are the same as
those described for PTSD.

Finally, in keeping with the DSM-IV conven-
tion that diagnostic criteria should apply across the
developmental age range (e.g., there have never been
separate diagnostic criteria for depression occur-
ring in childhood), several of the DSM-III-R child-
hood anxiety disorders were subsumed under their
adult counterparts: DSM-III-R’s avoidant disorder
of childhood into social anxiety disorder and DSM-

4)
5)
6) difficulty concentrating or‘mind going blank”because of anxiety
7)
8)

DSM-IV
1) restlessness or feeling keyed up or on edge
2) being easily fatigued

3
4
5

6

difficulty concentrating or mind going blank
irritability

muscle tension

M
@
©)
)
©)
©

sleep disturbance (difficulty falling or staying asleep, or
restless unsatisfying sleep)

III-R’s overanxious disorder into generalized anxiety
disorder.

3.8 DSM-IV-TR

The fourth edition of the DSM Text Revision (DSM-
IV-TR), published in 2000, was undertaken to serve
as an intermediary between DSM-IV and DSM-5
(American Psychiatric Association 2000). The changes
made were limited to the text sections. No new dis-
orders, subtypes, or major changes in the criteria sets
were considered. Most of the changes were in sections
of the text covering associated features and disorders;
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Table 3.17. Diagnostic criteria for acute stress disorder in DSM-IV

A

The person has been exposed to a traumatic event in which both of the following were present:

(1) the person experienced, witnessed, or was confronted with an event or events that involved actual or threatened death or serious
injury, or a threat to the physical integrity of self or others

(2) the person's response involved intense fear, helplessness, or horror

Either while experiencing or after experiencing the distressing event, the individual has three (or more) of the following dissociative
symptoms:

1

(1) asubjective sense of numbing, detachment, or absence of emotional responsiveness
2

(

(

3) derealization

)
) areduction in awareness of his or her surroundings (e.g., “being in a daze”)
)
4) depersonalization

(5) dissociative amnesia (i.e., inability to recall an important aspect of the trauma)

The traumatic event is persistently re-experienced in at least one of the following ways: recurrent images, thoughts, dreams, illusions,
flashback episodes, or a sense of reliving the experience; or distress on exposure to reminders of the traumatic event.

Marked avoidance of stimuli that arouse recollections of the trauma (e.g., thoughts, feelings, conversations, activities, places, people).

Marked symptoms of anxiety or increased arousal (e.g., difficulty sleeping, irritability, poor concentration, hypervigilance, exaggerated
startle response, motor restlessness).

The disturbance causes clinically significant distress or impairment in social, occupational, or other important areas of functioning or
impairs the individual's ability to pursue some necessary task, such as obtaining necessary assistance or mobilizing personal resources
by telling family members about the traumatic experience.

The disturbance lasts for a minimum of 2 days and a maximum of 4 weeks and occurs within 4 weeks of the traumatic event.

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, is not better accounted for by brief psychotic disorder, and is not merely an exacerbation of a pre-existing Axis | or Il

disorder.

specific culture, age, and gender features; prevalence;
course; familial pattern; and differential diagnosis.

3.9 DSM-5

The next edition of the Diagnostic and Statistical Manual
of Mental Disorders, DSM-5,is duein 2013. Asin previous
revisions of the manual since 1980, DSM-5 attempts to
balance research advances on the anxiety disorders with
the need to maintain continuity with preceding DSM
editions in the organization and definition of disorders.
Atthis time, substantial changes are being considered for
DSM-5,including for the anxiety disorders. Possibleareas
for change are the grouping of related diagnostic categor-
ies into spectra, inclusion of cross-cutting characteristics
across disorders in the form of dimensions, further spe-
cification of child presentations of disorders, isolation
of the impairment criterion from disorder descriptions,
clarification of the relationship between Axis I disorders
and personality disorders, and greater attention to phe-
nomenological variation between genders and across
racial, ethnic, and cultural groups.

The grouping of related disorders into spectra is a
novel organizational approach proposed for DSM-5
(Angst 2007). The goal is to cluster in discrete sections
of the manual those disorders that share common

biological, psychological, and/or epidemiological
elements. For the anxiety disorders, two possible
spectra are under consideration. The first is whether
it makes sense to continue to include obsessive-
compulsive disorder in the anxiety disorders section
or instead in another diagnostic grouping. Some evi-
dence suggests that OCD shares more neurobiological,
genetic, and psychological features in common with
other disorders characterized by repetitive behaviors
and/or thoughts. One alternative under consideration
is the creation of a new diagnostic grouping for obses-
sive—compulsive spectrum disorders, which might
include OCD, body dysmorphic disorder, hypochon-
driasis, tic disorders, and possibly trichotillomania
and obsessive—compulsive personality disorder. The
second reorganization of disorders being discussed
involves the possibility of grouping trauma-related
disorders, such as PTSD and ASD. This “trauma spec-
trum” may also group other disorders not currently
included under the anxiety disorders, such as the dis-
sociative disorders, other reactions to traumatic events
not meeting threshold criteria for PTSD or ASD that
are currently classified under the adjustment disor-
ders, and possibly acute psychotic states occurring in
response to severe stressors.
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The inclusion of symptom or trait dimensions as
complementary diagnostic elements to the current dis-
order categories is another potentially new addition in
DSM-5 (Brown & Barlow 2005). Current diagnostic
categories establish a cutoft point (e.g., six months dur-
ation of three out of six generalized anxiety symptoms
for GAD). However, the genetic and neurobiological
data seem more compatible with dimensional measures
of pathology, raising questions about the possible arbi-
trariness of some oftheexisting cutoffsand their reduced
sensitivity to treatment effect compared to dimensional
outcome measures (Pine et al. 2002, Andrews et al. 2008,
Helzer et al. 2008a). Moreover, a dimensional approach
would permit the inclusion of subthreshold presenta-
tions in the definition of disorders, as milder forms on
the continuum, facilitating identification and possible
treatment of these frequently impairing presentations
(Helzer et al. 2008b).

In addition, certain symptom dimensions, such as
anxiety, are present not only in the anxiety disorders
but also characterize other diagnoses, such as major
depression, schizophrenia, and some personality disor-
ders. Using one set of global dimensions across DSM-5
as a complementary characterization may help clarify
the nosological relationship across disorders and the
comorbidity of individual cases, facilitating treatment
choices. The relationship between GAD and major
depression, for example, may be better understood as
the intersection of anxiety and depressive dimensions
than as the comorbidity of distinct categories.

Finally, within theanxiety disorders, certain dimen-
sions cut across various specified anxiety disorders,
such as fear of anxiety symptoms (anxiety sensitivity),
avoidance, fear of negative evaluation, behavioral inhi-
bition, and illness phobia/hypochondriasis, among
others. Inclusion in DSM-5 of a subset of these or other
intra-anxiety-disorder dimensions may help clarify
disorder subtypes and interrelationships (Helzer et al.
2008c). It should be noted that a dimensional approach
is being considered in DSM-5 as complementary to the
usual categorical diagnoses, rather than as a replace-
ment for them.

Another planned innovation in DSM-5 involves
expanding its developmental perspective to inte-
grate symptom descriptions encompassing the full
life span into all appropriate criteria sets (Pine et
al. 2002). This will likely entail at least four distinct
approaches. First, determining whether it is appropri-
ate to link disorders that are currently listed separately
but which may be developmentally connected, such as

selective mutismin children and social anxiety disorder
in adults. Second, refining criteria for childhood and
adolescent presentations of disorders currently listed
in the anxiety section - such as PTSD, social anxiety
disorder, and generalized anxiety disorder/overanx-
ious disorder - for which greater descriptive evidence
has accumulated since DSM-IV-TR, including as pos-
sible developmental subtypes of relevant disorders.
Third, considering for inclusion of disorders that are
currently listed in the childhood section but for which
there may be evidence of an adult version, such as adult
separation anxiety disorder. Fourth, adding new disor-
ders if evidence indicates that exposure to risk factors
during childhood leads to childhood onset and, subse-
quently, lifelong pathological syndromes. For example,
a new category of developmental trauma disorder has
been proposed, wherein prolonged and severe physical
and/or sexual abuse during childhood or adolescence
may result in a stable cluster of posttraumatic path-
ologies (mood, anxiety, dissociative, and personality
symptoms), disruptions in developmental competen-
cies (e.g., emotional labeling, identity formation), mal-
adaptive behaviors (e.g., substance use, suicidality),
and marked functional impairment.

Another area under examination throughout
DSM-5, which will also affect the anxiety disorders, is
whether impairment should continue to be considered
as a constitutive element of disorder definition. This
was the DSM-IV position, where an impairment criter-
ion (“clinical significance”) was included in over 70%
of disorders. Instead, an alternative being explored is
whether symptom descriptions should be refined fur-
ther so as to enable diagnosis with or without associ-
ated impairment. On one hand, since DSM-1V, the
strong linkage of impairment and symptom descrip-
tion has been criticized on the grounds that it does not
permit disorder definition prior to the development
of impairment, may hinder research on the relation-
ship of impairment and disorder, and may help exclude
subjects from research trials who have early forms of
the disorder, thereby limiting assessment of etiolo-
gies and risk factors in this highly informative popu-
lation (Lehman et al. 2002). On the other hand, the
DSM-IV clinical-significance criterion also plays an
important role in distinguishing normality from path-
ology, and there is a question as to whether the field
has advanced sufficiently across all diagnostic entities
to permit disorder definition without it. If not, elim-
inating the impairment criterion may have the unin-
tended effect of pathologizing normal coping. An
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alternative is to retain the distress component of the
clinical-significance criterion as part of disorder defin-
ition but remove the impairment element. Evaluation
of this issue involves all DSM-5 diagnoses and will be
considered for the anxiety disorders in relation to the
rest of the manual.

Other areas under consideration for the entire
manual include the relationship between personality
disorders and Axis I disorders. As part of the greater
dimensional focus of DSM-5, a proposal under con-
sideration is that personality traits be characterized
for all patients, independently of the presence of a
personality disorder. In terms of the anxiety disor-
ders, this may help clarify the relationship between
long-standing personality patterns of avoidance and
the development of social anxiety disorder (Schneier
et al. 1996). A dimensional approach may also con-
tribute to the decision as to whether long-standing
obsessive-compulsive personality traits belong in a
new obsessive—compulsive spectrum (Samuels et al.
2007).

Greater attention to gender and racial/ethnic and
cultural aspects of disorder presentation may include
proposed changes to disorder criteria. For instance,
higher rates of PTSD in women may be related to
the separation of the trauma-exposure criterion in
DSM-1V into two subcriteria, which requires a reac-
tion involving intense fear, helplessness, or hor-
ror (Criterion A2) in addition to simple exposure
(Criterion A1). Since women are morelikely to endorse
Criterion A2 than men, this may confound gender dif-
ferences in exposure to traumatic events with gender
differences in the conditional probability of PTSD
given exposure (Breslau & Kessler 2001). Adjusting or
removing Criterion A2 may more accurately describe
the relationship between exposure and development
of disorder, and thereby lead to a more even gender
ratio in PTSD prevalence.

Attending to cultural variation may also lead
to suggestions for changes in criteria. For example,
lower rates of panic disorder in Asians (Kawakami et
al. 2005) may be due in part to the mismatch between
culturally specific presentations of panic attacks — with
symptoms such as neck soreness, tinnitus, headache,
or marked dizziness — and the specified list of 13 panic
attack symptoms in DSM-IV-TR (Hinton et al. 2000).
In this case, solutions may include relative despecifica-
tion of the list of panic symptoms to a more general
autonomic-arousal criterion, the addition of alternate
symptoms to the list, or a description in the text of

suggested cultural modifications during the diagnostic
process. In addition, a revamped cultural formulation
guideline, currently included in Appendix I of DSM-
IV-TR, may play a more central role in DSM-5. This
would provide a standard method for assessing cultural
factorsin the clinical encounter, facilitating the process
of translation between DSM-5 categories and cultural
presentations (Lewis-Fernandez & Diaz 2002).

Note

Dr. Lewis-Fernandez is a member of the DSM-5
Work Group on Anxiety, Obsessive-Compulsive
Spectrum, Posttraumatic, and Dissociative Disorders.
Information or views expressed in this chapter do not
necessarily represent the views of the DSM-5 Work
Group.
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Chapter

Michael R. Liebowitz

4.1 Development of the modern
concept of social anxiety disorder

To properly understand the current concept of social
anxiety disorder, previously termed social phobia, it is
necessary to recall the situation surrounding this con-
dition in the early to mid 1980s, after the publication of
DSM-III (American Psychiatric Association 1980) but
before the revised version, DSM-III-R, was available
(American Psychiatric Association 1987).

4.1.1 Background

In DSM-III, the prevailing diagnostic guide when
I began my research career, social phobia was con-
sidered a subdivision of phobic disorders along with
agoraphobia and the specific phobias. This classifica-
tion reflected the work of investigators like Isaac Marks
(Marks & Gelder 1966), whose classic studies of pho-
bias in the 1960s and 1970s made a powerful empiri-
cal case — based on symptomatic presentation, course
of illness, and family history - for reducing a laundry
list of individual phobias into these three major catego-
ries. The distinct category of social phobia was found
by Marks to include “fears of eating, drinking, shak-
ing, blushing, speaking, writing, or vomiting in the
presence of other people,” with the core feature being
fear of appearing foolish to others, leading to marked
avoidance.

Marks’s original concept of social phobia was not far
from our current thinking about this condition, but the
very influential DSM-III classification did not adopt his
conceptin full. While accepting Marks’s major subdivi-
sions of phobic disorders, DSM-III greatly narrowed
the definition of social phobia, limiting it to fear and
avoidance of performance situations or (at most) one
to two interpersonal situations. Individuals with broad
interpersonal fears and avoidance were relegated to a

The emergence of social anxiety disorder
as a major medical condition

category called avoidant personality disorder. This was
a new term developed for DSM-III based on the work
of Millon (Millon et al. 2004) and others who believed
that conditions affecting wide areas of adaptive behav-
ior and appearing to be chronic must be personality
disorders. Thus, individuals with broad interpersonal
fears and avoidance were thought to have avoidant
personality disorder rather than an anxiety disorder.
However, the DSM-III narrowing of social phobia had
no empirical basis and was derived instead purely from
this theoretical model.

4.1.2 My first anti-anxiety studies

This was the dogma of the early to mid 1980s when my
own work in the anxiety field began. At first I worked
with panic-disorder patients, in collaboration with other
investigators including Donald Klein and Abby Fyer,
and, a bit later, Jack Gorman. We were investigating the
biological basis of panic attacks, using techniques like
infusions of sodium lactate to precipitate panic attacks
in the laboratory in vulnerable individuals (always with
their prior informed consent). We studied the physi-
ological characteristics of these panic attacks and looked
for ways to block them in the lab as well as in patients’
everyday lives. Out of this work came a number of useful
findings, such as the recognition that beta-blockers could
lower the heart rate during a panic attack but not block
one; that extended pretreatment with imipramine would
block laboratory-induced as well as clinical panics; and
that fluoxetine, the first available selective serotonin
reuptake inhibitor (SSRI), was a good anti-panic drug
if started in small doses but often made panics worse if
started at the usual antidepressant dose of 20 mg per day.

It was in this clinical research setting that my work
with what we now refer to as social anxiety disorder
began. One of my responsibilities as junior researcher
was to interview subjects for our clinical trials. One

Anxiety Disorders: Theory, Research, and Clinical Perspectives, ed. Helen Blair Simpson, Yuval Neria, Roberto Lewis-Fernandez,
Franklin Schneier. Published by Cambridge University Press. © Cambridge University Press 2010.
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patient, an unmarried male in his late twenties, pre-
sented for treatment with numerous panic attacks
that were very frightening to him and that led him
to greatly restrict his activity. Because he frequently
suffered panic attacks while riding on the subway, he
became frightened to do so. In New York City, where
most travel is by mass transit, this greatly limited his
mobility. We diagnosed him with panic disorder and
treated him with imipramine, our best anti-panic drug
at the time. I saw him for follow-up every two weeks
after that. However, despite taking substantial doses
of medication and achieving a good therapeutic blood
level, he showed very little improvement. Basically, his
panic attacks and avoidant behavior did not improve.

This was a fairly rare event in our experience, and
one of the things we routinely did in such situations
was to review the patient’s clinical features to make sure
our diagnosis was correct. We went over this man’s his-
tory very carefully and discovered that there were some
very peculiar aspects to his case. For one, his panic
attacks only occurred when he felt people were looking
at and evaluating him. On the subway, for example, if
he happened to be the only person sitting in a particu-
lar subway car, he was relatively comfortable. However,
when other people entered the car, and especially when
someone sat across from him and began looking at
him, he quickly became panicky. This was very unusual
in our experience, because typical panic-disorder
patients suffered panic attacks somewhat unexpect-
edly and worried about being incapacitated by them.
For this reason, they tended to feel most comfortable
with others around who could help in a possible emer-
gency and most uncomfortable when there was no one
around to help if they became panicky. However, with
this patient the reverse was true. At night, if his street
was empty, he could go out comfortably. During the
day, when there were others who might look at him or,
worse, speak to him, he was terrified. This did not seem
like typical panic disorder or agoraphobia.

I clearly remember discussing the case with my
colleagues and all of us being quite puzzled by it. We
reluctantly concluded that it sounded like some kind
of social phobia, but none of us knew very much about
this condition. We decided that someone needed to
review the literature on social phobia, and I volun-
teered. I believe this was sometime in 1983.

4.1.3 First review paper on social phobia

I spent the next six months or so using my spare time
to review the literature on social phobia. I looked at

the history of its classification; what was know about
prevalence; anything I could find about pathophysiol-
ogy, assessment, and treatment; and whatever had been
written about its severity and impairment. From this
review my colleagues and I came up with a number of
interesting impressions, conclusions, and questions.

One conclusion was that social phobia was a rela-
tively neglected anxiety disorder that had received lit-
tle systematic research attention, except from behavior
therapists who were beginning to use desensitization
and exposure treatment strategies with these patients.
Secondly, while DSM-III limited social phobia essen-
tially to performance anxiety, and relegated more
widespread interpersonal fear and avoidance to the
newly created category of avoidant personality disor-
der, there did not seem to be any empirical basis for
this. The DSM-III formulation represented a distinct
narrowing of Marks’s conception. Moreover, it struck
me that there was a risk associated with this approach.
Patients with more widespread interpersonal fears
and avoidance would be regarded as having personal-
ity rather than anxiety disorders. If so, given the state
of the field at that time, then clinicians would be more
likely to treat them with some form of dynamic psycho-
therapy rather then behavior therapy or medication.

A third conclusion was that while DSM-III held
that social phobia was a rather uncommon disorder,
there was little empirical basis to support this. As it
turned out in subsequent epidemiological surveys like
the Epidemiological Catchment Area Study (ECA)
(Regier et al. 1984) and the National Comorbidity
Survey (NCS) (Kessler et al. 1994), social phobia was
found to be a very common anxiety disorder, and one
of the most common psychiatric conditions.

We also found that there was a striking paucity of
medication treatment studies for social phobia. This
was due to several factors. Some researchers consid-
ered it part of normal shyness or a manifestation of a
personality problem, both cases suggesting medication
treatment would not be helpful. Others regarded it as
a variant of agoraphobia and thus not in need of inde-
pendent study.

The limited pharmacological research that had
been done, however, actually offered several promis-
ing leads. Researchers had studied the use of beta-
adrenergic blockers in analogues of social phobia
(e.g., musicians who were anxious on stage but had not
undergone formal diagnostic assessment) and found
them to be helpful in improving performance. The one
placebo-controlled trial of a beta-blocker in a clinical

4




42

Section 1: Evolving concepts of anxiety

population of social phobics had a very small sample
size and gave concomitant behavior therapy to all study
participants; it did not find a drug-placebo difference
(Falloon et al.1981). There were also placebo-control-
led trials of the monoamine oxidase inhibitor (MAOI)
phenelzine in mixed populations of patients with ago-
raphobia and social phobia, where a positive medica-
tion effect was found. However, outcomes for the two
subpopulations were not analyzed separately, so it was
unclear if the social phobic patients benefited from
the MAOIL. This was an important distinction because
prior trials had already demonstrated phenelzine’s effi-
cacy for agoraphobia.

The accepted view on the severity of social phobia
was especially troubling. DSM-III held that social pho-
bia was not a highly disabling condition. In this it was
wrong on two counts. First, even within the limits of
the DSM-III definition, public speaking or perform-
ance anxiety can be highly distressing and at times dis-
abling. In the two decades since I started my research
on social phobia, many of my patients have come for
treatment because of a fear of public speaking or per-
formance. In the days and weeks leading up to their
performance they become terrified, cannot sleep, and
consider canceling engagements or quitting their jobs.
Most of these individuals are otherwise highly socially
competent and functional, but their performance anx-
iety can make their lives a nightmare.

Social phobia turned out to be an even more severe
clinical problem, however, for patients whose fear of
evaluation and scrutiny by others interfered with social
functioning as well as performance. For example, we
evaluated people who could not go to a party, talk to
a colleague, ask a stranger for directions, or interact
with a cashier in a store. Some did this with difficulty
and maintained the fagade of a normal life, although
they struggled with enormous personal anguish on a
daily basis. Others gave up the struggle, dropped out
of school, stopped working, or took jobs where little
interaction with the public was required. Moreover,
their anxiety problems made them vulnerable to other
conditions such as alcohol abuse (an attempt at self-
medication) and depression.

At this juncture we did several very useful things.
One was to publish a paper entitled “Social pho-
bia: review of a neglected anxiety disorder,” which laid
out all the issues we have just discussed (Liebowitz et al.
1985). This paper, published in the Archives of General
Psychiatry in 1985, greatly helped to raise professional
awareness about social phobia and was influential in

bringing much-needed research and clinical attention
to the disorder. As described in more detail below, we
also developed and validated measures for assessing
social phobia, and organized clinical trials to examine
how best to treat social phobia.

4.1.4 Early clinical trials in social phobia

Because so little was known about the pharmacological
treatment of social phobia, we spearheaded clinical tri-
als using the MAOI phenelzine and the beta-adren-
ergic blocker atenolol. Our goals were threefold. One
was to find medications that would be useful for treat-
ing social phobia. A second was to see if we could find
support for a broader conceptualization of the condi-
tion than was contained in DSM-IIL. If for a sample of
patients who fita broader definition of social phobia we
showed that symptoms could respond to a short-term
medication intervention, we would also be validating
the view that these symptoms were manifestations of
an anxiety rather than a personality disorder, opening
the way for testing of many other medication and psy-
chotherapy modalities.

A third goal of the clinical trial program was to gain
some insights into the pathophysiology of social pho-
bia. Atenolol is a cardioselective beta-blocker that does
not readily penetrate the blood-brain barrier. To the
degree that it was helpful in social phobia, it would be
implicating peripheral autonomic activation in the dis-
order. In addition, by this time our views had evolved to
the point that we thought that there were two distinct
subtypes of social phobia, a non-generalized form and
a generalized form. The non-generalized form encom-
passed patients whose primary problem was perform-
ance anxiety but who were comfortable in most social
situations. The generalized subtype, on the other hand,
described a disorder in which affected individuals
feared most social as well as performance situations.
We believed that the non-generalized but not the gen-
eralized subtype of social phobia would respond to
beta-blockers, and such a finding would support our
proposed distinction between the two hypothesized
subtypes. A positive finding for beta-blockers in social
phobia would also support its distinctiveness from
panic disorder, where beta-blockers were not helpful.

The choice of phenelzine as one of our first study
drugs deserves a bit more discussion. Phenelzine was
selected for several reasons. As mentioned previously,
prior studies had identified phenelzine as useful in het-
erogeneous samples of phobic patients, suggesting but
not proving that it might be useful in social phobia.
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There was also another line of evidence that suggested
MAOIs might be useful in social phobia. Before join-
ing the anxiety research program at the New York State
Psychiatric Institute, I had worked in its Depression
Evaluation Service (DES), where we studied atypical
depression. The DES director, Fred Quitkin, and his
mentor, Don Klein, both had a long-standing inter-
est in MAOISs, believing that they were superior to
tricyclic antidepressants like imipramine in atypical
depression, a subtype of major depression. The term
atypical depression had been applied by British inves-
tigators in the 1950s and 1960s to depressed patients
who lacked the typical melancholic traits of insom-
nia, loss of appetite, and diurnal varjation with early-
morning worsening, and who also seemed to respond
poorly to electroconvulsive therapy. When depressed,
these patients often overslept and overate, had promin-
ent anxiety symptoms and neurotic traits, and were not
anhedonic. However, no criteria for atypical depression
had ever been operationalized or validated. In the DES,
we came up with an operational definition of atypical
depression and then demonstrated in controlled tri-
als that such patients did better on phenelzine than
imipramine or placebo (Liebowitz et al. 1988). Our set
of criteria for atypical depression was incorporated into
DSM-1V (American Psychiatric Association 1994) as a
cross-sectional modifier for major depression.

The relevance of atypical depression to social pho-
bia is as follows. The key requirement for atypical
depression was mood reactivity, the ability to be fully
cheered up temporarily by pleasant events in the midst
of a depressive episode. We also required at least two
of the following four features: overeating, oversleep-
ing, extreme leaden fatigue, and rejection hypersen-
sitivity. This last feature was a trait rather then a state
feature, that is, characteristic of the patient even when
not depressed. Individuals who are hypersensitive to
rejection overreact to criticism, rejection, or even lack
of positive attention by becoming excessively hurt,
enraged, and depressed. Over time they also often
become avoidant of situations where such rejection
is likely to occur, and the condition thus bears some
similarity to social phobia. In our treatment studies of
atypical depression, phenelzine had proven helpful in
reducing rejection hypersensitivity so that successfully
treated patients became more resilient to the vicissi-
tudes of interpersonal relationships. They also became
less avoidant of situations where criticism or rejection
might occur, further suggesting this medication might
be useful in social phobia. Due to the resemblance

between these features of atypical depression and
social phobia, we wanted to examine whether phenel-
zine might be similarly effective in social phobia.

Our first trials were open rather than placebo-
controlled, so that we could get a feel for the dose and
time course for drug response in our social phobia
patients. If the studies were positive, we would then
move on to the placebo-controlled trials that were
necessary for a definitive finding. If they were nega-
tive, there would be no need to proceed further. This
is an approach to drug development that I still believe
in but that, unfortunately, has been largely abandoned
by the pharmaceutical industry. Most new drug devel-
opment programs now proceed directly from phase
I safety trials in normal volunteers to large placebo-
controlled phase II trials in patient populations with-
out ever establishing optimum doses or time course to
response, let alone identifying which patient subtypes
might be most responsive to a particular drug.

The open trials with phenelzine (Liebowitz et al.
1986) and atenolol (Gorman et al. 1985) were both
positive, leading us to design a controlled trial compar-
ing phenelzine and atenolol to placebo in social pho-
bia (Liebowitz et al. 1992). We intentionally included
patients with a broad range of interpersonal fears and
avoidance, as well as those with more discrete perform-
ance fears, and made prospective determinations of the
subtype to which each patient belonged.

The findings were quite informative. Among the
74 patients who completed the eight-week trial, the
response rate to phenelzine was 64.5%, versus 30%
for atenolol and 23% for placebo. Phenelzine was sig-
nificantly better than atenolol or placebo, with no
difference between the latter two. Patients with the
generalized form of social phobia constituted 76% of
the sample, and as a subgroup they were more respon-
sive to phenelzine then to atenolol or placebo, confirm-
ing one of our major hypotheses.

The finding that phenelzine was useful for general-
ized social phobia helped to validate a broader defini-
tion of social phobia. The designation of a generalized
subtype of social phobia was first included in DSM-
III-R, and further elaborated in DSM-IV, which recog-
nized two subtypes of the condition: a non-generalized
form, consisting mainly of discrete performance anxi-
ety, and a generalized form with more wide-ranging
interpersonal anxiety and avoidance. Increasing rec-
ognition of the importance of the generalized subtype
led to adoption in the DSM-IV of the term social anxi-
ety disorder as an alternative name for social phobia.
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The new term was thought to better reflect the clinical
situation, common in child patients but also seen in
adults, in which social or performance situations were
dreaded but not necessarily avoided. The two terms are
considered interchangeable, but since the mid 1990s
social anxiety disorder has increasingly become the pre-
ferred terminology, and I will use it in the remainder of
this chapter.

The non-generalized sample in our clinical trial
comparing phenelzine and atenolol was unfortunately
too small for separate outcome analyses, so it remained
unclear as to whether atenolol or phenelzine were help-
ful for such patients. At the same time, clinical experi-
ence suggests that less cardiospecific beta-blockers
such as propranolol are helpful for social phobic
patients with predominantly public-speaking and
other performance fears. The drugs help most if taken
shortly before the performance and appear to reduce
tremor, tachycardia, palpitations, and cracking of the
voice. This helps lower overall anxiety, further redu-
cing physical symptoms. Beta-blockers do not seem
helpful for the anticipatory anxiety that often occurs
the night before an important lecture; here benzodi-
azepines seem more helpful. To my knowledge, how-
ever, there have not been any placebo-controlled trials
testing these clinical observations.

4.1.5 Development of the Liebowitz Social
Anxiety Scale

To conduct clinical trials of social anxiety disorder, we
also had to develop valid and reliable rating scales for
this condition. The most important of these turned
out to be the Liebowitz Social Anxiety Scale (LSAS),
a 24-item measure that assesses anxiety and avoidance
related to the performance and social situations that are
commonly troubling to social anxiety disorder patients
(Liebowitz 1987). Asit assesses both anxiety and avoid-
ance, the LSAS avoids the problem that has plagued
the panic disorder field, where investigators have not
known whether to make panic attacks or agoraphobia
their primary outcome measure. Also, looking at both
the experience of anxiety and the behavior of avoid-
ance allows a rater to assess patients from several vant-
age points at the same time and to query any seeming
inconsistencies in their responses. The LSAS has dem-
onstrated good inter-rater reliability and high external
validity (Heimberg et al.1999). It also allows for finer-
graded assessments, where subscores for performance
fear and avoidance versus social fear and avoidance can
be determined. Masia, Klein, and Liebowitz have also

adapted the LSAS for children and adolescents; this
instrument is called the Liebowitz Social Anxiety Scale
for Children and Adolescents (LSAS-CA) (Masia-
Warner et al. 2003). The LSAS and LSAS-CA have come
to be used as the primary outcome measure for most
pharmacological studies of social anxiety disorder over
the past two decades.

4.2 Evolution of evidence-based
treatment for social anxiety disorder

4.2.1 Subsequent medication trials in
social anxiety disorder

Our study comparing phenelzine, atenolol, and pla-
cebo in social anxiety disorder became a model to be
followed by subsequent trials. The acute phase was
eight weeks long, which is probably sufficient to see
improvement in social anxiety disorder, although cur-
rent trials have extended this to 12 weeks. We also spe-
cified social anxiety disorder subtype, but most of our
patients turned out to have the generalized form of the
disorder. Virtually all subsequent medication trials in
social anxiety disorder have primarily or exclusively
studied patients with the generalized subtype.

Along with our trial there were several other
placebo-controlled trials of phenelzine in social anx-
iety disorder, one comparing it to the benzodiazep-
ine alprazolam (Gelernter et al. 1991), and another to
the reversible MAO-A selective MAOI moclobemide
(Versiani et al. 1992). Both found phenelzine to be
highly effective. These were followed by several other
moclobemide trials, which unfortunately did not con-
firm the strongly positive findings of the initial trial.
There were also open trials with the tricyclic imipra-
mine (Simpson et al. 1998a), with the anti-anxiety agent
buspirone (Schneier et al. 1993), and with low doses of
the MAO-B inhibitor selegiline (Simpson ef al. 1998b).
In each case investigators were looking for a medication
as effective as phenelzine without the potential toxicity
of a non-selective, irreversible MAOI. Unfortunately,
none of these alternatives to phenelzine proved to be
as useful for social anxiety disorder. While I was not
the principal investigator on any of these trials, I was
involved as a co-investigator in the first and one of the
subsequent moclobemide trials, as well as in the trials
of buspirone, selegiline, and imipramine.

What did turn out to be useful were the selective
serotonin reuptake inhibitors (SSRIs) and serotonin-
norepinephrinereuptakeinhibitors (SNRIs). Following
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the previously established template, first paroxetine
(Stein et al. 1998a), then fluvoxamine (Stein et al. 1999),
then sertraline (Liebowitz et al. 2003), and finally ven-
lafaxine (Liebowitz et al. 2005) were found helpful for
social anxiety disorder. While none of these drugs has
as yet been compared to phenelzine, they have become
the first line of treatment because of their superior
safety and tolerability as compared to an MAOI. The
findings have been very consistent. For example, par-
oxetine was significantly better then placebo in three
out of three trials. This was true for sertraline in two of
two trials, for fluvoxamine IR or CR in three of three
trials, and for venlafaxine ER in five of five trials. The
only exception was moclobemide, where an initial trial
was strongly positive but the subsequent trials showed
much smaller effect sizes.

The latest phase of medication trials in social anxiety
disorder has involved the search for medications that
might workas well as the SSRIs or MAOIs with even fewer
adverse effects. Such medications have included neu-
rokinin 1 (NK1) and corticotropin-releasing hormone
(CRH) antagonists and anti-epileptic compounds, but to
date most of these agents have not been found effective.
The only exceptions were positive placebo-controlled tri-
als for gabapentin and pregabalin (Pande et al. 1999).

4.2.2 Comparing medication to
psychotherapy in social anxiety disorder

My other major therapeutic research thrust was to
compare medications and cognitive-behavior therapy
(CBT) for social phobic patients. CBT was selected
because it was the best validated psychotherapeutic
approach for social anxiety disorder. My principal
collaborator in these studies was Richard Heimberg,
Ph.D., one of the pioneers of CBT for social anxiety
disorder. When we started collaborating in the early
1990s, medication and CBT investigators in the anxi-
ety field often debated whose treatments were superior
but rarely worked together to try to answer this ques-
tion empirically. Heimberg and I developed a long and
very fruitful collaboration. In addition, we also helped
create a model of multicenter interdisciplinary col-
laborations between psychopharmacologists and cog-
nitive behaviorists, which other researchers adopted
to do studies in social anxiety disorder (Davidson
et al. 2004), OCD (Foa et al. 2005), and panic disorder
(Barlow et al. 2000). In brief, these studies involved
having leading cognitive-behavioral and psycho-
pharmacological investigators from different centers
working together to design, conduct, and publish joint

studies comparing their different treatment modal-
ities. The collaborations assured that each treatment
modality was conducted in a state-of-the-art fashion
and gave the results greater credibility then a compara-
tive treatment study conducted by experts in only one
of the modalities.

In our first study, Heimberg and I compared phen-
elzine, group CBT, pill placebo, and a psychosocial pla-
cebo called educational support. The study was run at
both my research site and at Heimberg’s, with all four
treatments administered at each site. Thus, Heimberg
had to train personnel on my staff to deliver CBT, and
I had to train his physicians to administer medica-
tion. We also collaborated in study design, selection of
assessment instruments, establishment of inter-rater
reliability across and within the sites, and data collec-
tion, analysis, and write-up. The first study suggested
that both phenelzine and CBT were useful treatments
for social anxiety disorder, with phenelzine having
faster and greater acute effects but with CBT’s effects
being more durable after treatment discontinuation
(Heimberg et al. 1998, Liebowitz et al. 1999). We then
went on to conduct a second trial comparing phenel-
zine, CBT, placebo, and phenelzine combined with
CBT. The results, not yet published, suggest that the
combination of phenelzine and CBT provides some-
what greater efficacy then either phenelzine or CBT
administered separately.

The studies previously described do not answer the
question of whether patients not doing well on medica-
tion or CBT would benefit from having the other type
of treatment added to their regimen. Thus, we initiated
astudy where patients were initially treated with parox-
etine; those whose symptoms showed some improve-
ment but did not fully remit were then randomized
to either continue on paroxetine alone or continue on
paroxetine and also receive CBT. Preliminary analyses
of this study indicate that the group that received CBT
augmentation had a better response, suggesting that
CBT may be a useful add-on for social anxiety disorder
patients who do not fully remit with medication.

The results suggest that the combination of phen-
elzine and CBT provides greater efficacy than either
phenelzine or CBT administered separately (Blanco
etal., 2010).

4.2.3 New directions in treatment research

Most recently, treatment efforts in social anxiety disor-
der have focused on two new goals. The first is to find
ways to augment the effects of CBT for these patients.
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One promising efforthasinvolved b-cycloserine, which
seems to facilitate extinction learning in animals and
has been shown in a preliminary way to enhance CBT
effects in adult social phobics (Hoffman et al. 2006).
The other goal, in which Tam involved, is to find rapidly
acting treatments for social anxiety that can be admin-
istered in the hour before a public speaking or social
encounter, similar to a beta-blocker. Interestingly, the
methodology to study such treatments differs from that
of a more conventionally acting medication. While the
latter can be studied with scales like the LSAS given
weekly during an 8- to 12-week trial, rapidly acting
treatments have to be studied in the hour after they are
administered. To do this we utilize patient reactions to
lab- or clinic-based public speaking and social chal-
lenges, comparing the effects of placebo versus study
drug pretreatment given on a double-blind basis.

4.3 Current controversy: is social
anxiety disorder overdiagnosed and
overmedicated?

Social anxiety disorder appears to be a highly prevalent
condition. While the most recent epidemiologic sur-
vey, the NESARGC, has found a lifetime prevalence of
5% (Grant et al. 2005) as opposed to the 13% found in
the original NCS study, it would still appear that social
anxiety disorder is one of the more common psychiatric
conditions. In addition, social anxiety disorder often
begins early in life, follows a chronic course, and can
be highly debilitating in terms of academic, work, and
social functioning (Schneier et al. 1994). Moreover, it
is often followed by depression and/or substance (par-
ticularly alcohol) abuse. All these factors suggest that
social anxiety disorder is a significant public health
issue. Therefore, the discovery of helpful medication
as well as psychotherapeutic treatments should be wel-
come developments.

There has been backlash, however, both to the
diagnosis and to the pharmacological treatment of
social anxiety disorder. Critics have accused social
anxiety disorder researchers and advocates of affix-
ing a diagnostic label to a normal variant of person-
ality functioning, in effect “medicalizing shyness.” In
recent years, as the pharmaceutical industry began to
study medications for the treatment of this condition,
the critique (Lane 2007) has been extended to include
the following claims: (1) that the interest of academic
psychiatrists in social anxiety disorder is stimulated
largely by their financial ties to the pharmaceutical

industry in terms of consulting fees, speaking honor-
aria, and clinical grants; (2) that the interest of patients
in being treated with medications approved by the US
Food and Drug Administration (FDA) for the treat-
ment of social anxiety disorder is largely a function
of their being exposed to direct-to-consumer adver-
tising sponsored by the pharmaceutical companies;
and (3) that social anxiety symptoms often appear
acutely during certain developmental stages (e.g.,
adolescence, young adulthood) or environmental
situations (e.g., immigration) and that these transient
and often remitting forms of social anxiety are being
overmedicalized.

What gets ignored in these arguments are the
data showing that social anxiety disorder is often a
chronic and disabling condition and that medication
approaches can be very effective in relieving distress
and improving functioning. Investigators in the field
have long made the distinction between social anx-
iety disorder and the far more prevalent trait of shy-
ness. The diagnosis of social anxiety disorder requires
that the affected individual experience significant
distress or impairment from the condition, which is
not necessarily the case for someone considered shy.
Rather than being overtreated, it appears that most
affected individuals with social anxiety disorder do not
receive treatment, rendering the condition, ifanything,
undertreated.

Moreover, for many researchers like myself, inter-
est in social anxiety disorder began long before any
pharmaceutical companies had social anxiety disorder
on their radar screens. My own work began in the mid
1980s, and our early, pivotal studies were supported by
grants from the federal government, not pharmaceut-
ical companies. Therefore, the argument that research
interest in social anxiety disorder is a creation of the
pharmaceutical industry is spurious.

There are other factors to keep in mind. Once the
pharmaceutical industry did begin to study social anx-
iety disorder in the early 1990s, it tended to focus on
the generalized subtype, the most severe form of the
disorder where patients experience severe anxiety and
avoidance in many aspects of their interpersonal func-
tioning (Mannuzza et al. 1995). These are the patients
who were included in the trials where paroxetine, ser-
traline, and venlafaxine ER demonstrated the efficacy
that gained them FDA approval. Further, the studies
of these medications were all positive — there were no
negative or failed trials where the drugs did not show
significantly greater efficacy than placebo.



Chapter 4: The emergence of social anxiety disorder

4.4 The future of social anxiety
disorder

At Columbia we have regarded social anxiety dis-
order as a distinct diagnostic category, and the
generalized and non-generalized forms as distinct
subtypes. This has recently been challenged by those
who tend to think in more dimensional terms. The
dimensionalists see social anxiety disorder as one
tail of a continuum. Social or performance anxiety is
seen as a normal human trait, experienced by differ-
ent individuals to differing degrees. Consistent with
this, social anxiety disorder has been linked to the
trait of submissiveness. All social species, including
humans, form social hierarchies, and those lower in
the hierarchy usually defer or submit to those whose
positions are higher. Submissive behaviors include
the avoidance of direct eye contact and lowering the
head or the body, which are also manifest in social
anxiety disorder. Dimensionalists also view general-
ized and non-generalized subtypes of social anxiety
disorder as falling on a continuum. Supporting this
line of reasoning is the finding that some patients
with prominent performance anxiety and also lim-
ited interpersonal fears are hard to categorize in the
two-subtype model and appear to have an intermedi-
ate form of the disorder.

I have always preferred the categorical approach. I
would argue that however fuzzy the boundaries may
be, distinct diagnoses have real value in terms of guid-
ing both treatment and research. We recognize that in
an era of symptom-based diagnostic criteria, no cat-
egory can ever be perfect. However, we can still attempt
to maximize the combination of sensitivity (including
affected individuals) and specificity (excluding those
unaffected).

Additionally, several lines of evidence support the
distinction between non-generalized and generalized
social anxiety disorder as they are currently defined.
In one of our early studies, we had generalized and
non-generalized social phobics and normal controls
givebriefspeechesand engagein mocksocial encoun-
ters in the lab while being monitored for heart rate,
subjective anxiety, and objective signs of distress. The
non-generalized social phobics had bigger increases
in heart rate then the other two groups, consistent
both with the idea that they suffer peripheral auto-
nomic activation when stressed and with the benefit
they seem to derive from beta-blockers. The gener-
alized social phobics, on the other hand, reported

the greatest subjective anxiety and looked the most
anxious, suggesting more central nervous system
(CNS) involvement (Levin et al. 1993). In addition,
a study of the relatives of patients with generalized
social anxiety disorder and normal controls found an
elevation of the generalized subtype of social anxiety
disorder and its extreme variant, avoidant personal-
ity disorder, but not the non-generalized subtype, in
the relatives of patients with generalized social anx-
iety disorder, suggesting familial transmission of this
subtype (Stein et al. 1998b).

Subsequent investigations are beginning to reveal
the possible nature of CNS involvement in general-
ized social anxiety disorder. At Columbia we have
long been interested in the role of dopamine in social
anxiety disorder. Dopaminergic differences between
timid and aggressive mice, CSF dopamine metabol-
ite differences between introverted and extroverted
depressives, and MAOI superiority over tricyclics all
suggest involvement of the dopamine system in the
mediation of social anxiety. More recently, studies at
Columbia led by Frank Schneier have found abnor-
malities in striatal dopamine activity using SPECT
scans (Schneier et al. 2000).

Future studies should go a long way toward clari-
fying the pathophysiology of social anxiety disorder,
which in turn should facilitate diagnosis as well as
treatment. PET scans of patients giving speeches are
beginning to delineate the brain circuits relevant to
social phobic symptomatology (Tillfors et al. 2001).
Researchers at Columbia as well as elsewhere are also
now using functional magnetic resonance imaging
(fMRI) to assess brain activation when human sub-
jects view pictures of hostile human faces, and are
finding greater amygdala activation in social phobic
patients than in normal controls (Birbaumer et al.
1998). Variation in the serotonin transporter pro-
moter gene has also been found to influence the mag-
nitude of amygdala response to fearful stimuli (Hariri
et al. 2002). This is consistent with other data impli-
cating serotonergic mechanisms in social anxiety,
such as peripheral serotonergic changes in monkeys
in response to change in position in a dominance hier-
archy, change in affiliative behavior in normal humans
in response to paroxetine treatment, and SSRI and
SNRI efficacy in social anxiety disorder.

Looking back, it seems we have come a long way
since the mid 1980s, when we first began to study social
anxiety disorder (social phobia). Looking forward,
there is also great promise.
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5.1 Introduction

Anxiety is both an innate and a constructed response
to perceived and anticipated threat. Depending upon
the nature of the threat (a danger of what and to
whom), on brain structure and function, and on per-
sonality organization, anxiety responses can be adap-
tive or maladaptive, normal or pathological, fleeting
or sustained. A psychodynamic theory or any theory
of affect, motivation for behavior, and technique in
clinical work must offer a comprehensive and cogent
framework to understand anxiety. Mental models
have deepened in complexity as both clinical work
and research have increased our knowledge about
mental organization, motivations, memory, affect
regulation, and the internalization of interpersonal
relationships. Threats or dangers can be unconscious
or conscious, internal or external, present or past,
real or imagined. A number of variables, including
temperament, determine an individual’s perception
of his or her environment, making it more or less
threatening as well as influencing the threshold for
and intensity of anxiety. Anxiety is an inescapable
human experience and one by which we define our
environment and ourselves. As meaning-seeking and
meaning-creating creatures, we look to explain our
subjective experience, including our sense of danger
and vulnerability. Anxiety compels reason for our
feelings and demands a response.

This chapter will explore anxiety as signal, symp-
tom,and syndrome. Diagnosisand treatment of anxiety
requires an approach that incorporates psychody-
namic, genetic, and developmental perspectives. The
chapter is divided into three sections. The first section
describes the evolution of the major psychodynamic
models of signal anxiety. Each model (1) assumes that
signal anxiety is a response to an anticipated uncon-
scious, intrapsychic danger, (2) defines the nature of
and response to danger, and (3) describes the influence
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of signal anxiety on mental development and structure.
The next section considers research on temperament,
genetics, and early trauma. Collectively, these forces
shape the perception of danger and/or the experience
of anxiety. Brain structure and function also have a sig-
nificant impact on character development and adapta-
tion. The final section presents a clinical approach to
the diagnosis and treatment of anxiety, as signal, symp-
tom, and syndrome.

5.2 Psychodynamic theories of signal
anxiety

The major psychodynamic models of signal anxiety
posit anxiety as a signal of unconscious, intrapsychic
danger. An explanation of the origins, function, and
impact of signal anxiety is nested in a more compre-
hensive theory of mind. As will be discussed, all models
positan unconscious process thatincludes (1) a form of
threat, (2) signal anxiety, and (3) defense mechanism as
response. The clinician infers this process from clinical
phenomena such as symptoms, thoughts, affects, and
behaviors. However, the psychodynamic clinician may
infer this process of threat, signal anxiety, and defense
from phenomena thatare not considered anxiety symp-
toms. For example, a person shows up for an important
appointment two hours late, having forgotten to check
their schedule that morning. When telling this story,
they are annoyed at themselves and perplexed but not
exhibiting symptoms of anxiety. The psychodynamic
clinician infers the unconscious process of defensive
avoidance against an unconscious threat and would
explore the threat that led to the behavior. This is a
clinical application of the model of signal anxiety. The
three models most relevant to the concept of signal
anxiety in current clinical practice are the Freudian
structural or ego psychological, the object relations, and
the self-psychological.
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5.2.1 Freud’ first traumatic and
topographic models of anxiety

In 1886, when Sigmund Freud opened his clinical
practice treating “nervous disorders,” many of his
patients suffered from “anxiety hysteria,” a diagno-
sis that included patients with conversion symptoms,
phobias, obsessive-compulsive disorders, and “anxiety
neurosis or actual neurosis,” or what we now call panic
attacks and generalized anxiety disorders. Freud’s trip
to Paris in 1884 exposed him to the drama of Charcot’s
demonstration of hysteria and hypnosis and to the idea
of mental dissociation and the unconscious. The con-
cept of the unconscious had been much discussed in
France for decades and was fundamental to the ideas
of dissociation, trauma, and the use of hypnosis for
the treatment of hysteria. The effects associated with
traumatic memories could exist as powerful forces that
could distort normal psychological function. Charcot
assumed that some form of heritable, organic degen-
eracy predisposed patients to hysteria and made them
receptive to the use of hypnosis as treatment. Freud was
fascinated but unconvinced.

After 10 years of theorizing about his clinical
experience, in which hypnosis had proved to be an
ineffective treatment for most patients and the theory
of dissociative states as the etiology of mental illness
had proved inadequate, Freud made a remarkable
conceptual leap. In The Neuro-Psychoses of Defence
(1894) Freud described the topographic model of the
psychical apparatus. This model divides the mind into
unconscious, preconscious, and conscious domains.
He also proposed the principle of “psychic determin-
ism,” which posits that thoughts, feelings, and symp-
toms are not random but rather arise from antecedent
psychological processes and functions, and are there-
fore not simply meaningless biological events. Freud
now believed that for most of his patients it was not
a primary failure of brain function that led to phe-
nomena such as the dissociation underlying anxiety
hysteria. Instead, it was the failure to defend against
the conscious awareness of some painful and morally
unacceptable traumatic memory.

Freud initially believed the memories were of
traumatic childhood sexual seduction. The conver-
sion symptoms represented a somatic form of the
memory and were a final attempt to ward off con-
scious awareness of the memory and its associated
affects. Anxiety signals the dangers associated with the
return of the repressed. However, he soon abandoned

the universality of traumatic seduction and replaced
it with the dangers associated with the expression of
the infantile psychosexual drives. Anxiety disorders
resulted from failure of repression of these drives, and
thus danger was not from outside forces, but from
internal pressures. The significance of the shift away
from the dangers of memories of actual sexual seduc-
tion to the dangers of failure to control the expression
of the infantile psychosexual drive was that every-
one was vulnerable to the development of anxiety
symptoms.

At the same time that Freud was developing new
theories of the etiology of anxiety based on psychologi-
cal defenses and the topographic model, he nonethe-
less retained a physiological (i.e., non-psychological)
model for the etiology of forms of anxiety, called the
actual neurosis (Freud 1896). In this model, sexual
practices that fail to achieve adequate sexual satisfac-
tion led to toxic build-up and alteration of the sexual
drive, like wine turning to vinegar. The toxic deriva-
tives of the drive produced symptoms of anxiety. In this
model, the danger was physical, not psychological, and
the anxiety was not a signal but a symptom. The anxi-
ety neuroses, the syndromes of anxiety disorders and
neurasthenia, were caused by coitus interruptus, anor-
gasmia, or abstinence, and behavioral modification of
these problematic sexual practices was the treatment
of choice.

Thus, in Freud’s early theories, anxiety is both signal
and symptom. One of the more subtle, yet far-reaching,
implications of the signal anxiety model is that anxiety
has an important psychological meaning, and under-
standing anxiety is a window into the internal structure
of the mind. Even more far-reaching than the particu-
lars of the model (which would soon change) is the fact
that Freud’s attention shifted from explaining forms of
psychopathology in his few patients to a model of nor-
mal psychological life.

5.2.2 Freud’s structural model of signal
anxiety and its elaboration in ego

psychology

By 1923, Freud had come to appreciate that his topo-
graphic model needed revision. Major parts of mental
life, such as unconscious defense, transference, narcis-
sism, and aggression, were not adequately addressed
in the topographic model. In The Ego and the Id (1923)
Freud proposed a new defining psychoanalytic theory,
the structural theory, where he described the mind
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as composed of three structures or agencies - the
id, ego, and superego. For Freud, each structure had
a unique and essential role in mental life, and most
of mental life occurred out of conscious awareness.
The id was the unrelenting impersonal and irrational
source of instinctual, psychosexual drives, the body’s
energic representative in the mind. The superego was
the source of conscience, moral authority (harsh or
otherwise), and the ego ideal, or the repository of the
parental, societal, and cultural values. The ego was the
executive function, the problem solver, dealing with
the competing demands of the id, superego, and real-
ity. The threat of intrapsychic conflict, for instance,
between the id (drives) and superego (conscience),
might generate anxiety that signals the ego to mobilize
defenses. Critical to this model is that anxiety is not
a symptom experienced by the patient but an uncon-
scious signal to the ego to resolve the conflict. The
patient may experience the consequences of the mobi-
lization of defense as inhibitions, obsessions, hysteria,
or “normal” asymptomaticlife. In this model, when the
ego is unable to effectively manage these intrapsychic
conflicts, the result is symptom formation, and first
among all symptoms is anxiety. The conscious experi-
ence of anxiety as a symptom occurs when defenses
are insufficient.

Signal anxiety became a central concept in under-
standing mental life with the publication of Inhibitions,
Symptoms, and Anxiety (Freud 1926). In this mono-
graph, Freud outlined the developmental dangers that
continue as the source of unconscious conflict in adult
mental life. They are:

the danger of psychical helplessness ... when his ego is
immature [traumatic overstimulation]; the danger of the
loss of the object when he is still dependent on others
[loss of mother as the source of care and protection]; the
danger of castration [loss of genital, masturbatory pleas-
ure]; and the fear of the superego to the latency period.
Nevertheless, all these danger-situations and determi-
nants of anxiety can persist side by side and cause the ego
to react to them with anxiety at a period later than the
appropriate one (Freud 1926, p. 142).

In the topographic model, the mechanism of action
of the psychotherapeutic intervention is making con-
scious traumatic memories. In the structural model,
the mechanism of action is making conscious the
unconscious conflict between the drive derivative, or
wish, and the threat of punishment. In the topographic
model there is anxiety as a symptom but not uncon-
scious anxiety. Anxiety as both symptom and signal
begins with the structural model.

Anna Freud furthered her father’s emphasis on the
importance of defense as the ego’s response to con-
flict. On the occasion of her father’s 80th birthday in
1936, she published her monograph, The Ego and the
Mechanisms of Defence (Freud 1936), in which she
describes the unconscious defensive strategies and
their role in development. This now familiar list of
defense mechanisms was the ego’s response to signal
anxiety; they were the means by which first the child,
and then the adult, allow for “safe” drive expression
that is compatible with reality.

Following Anna Freud, the structure and function
of the ego continued to be the primary focus of clin-
ical work with patients and in theory building. Heinz
Hartmann (1939) wrote Ego Psychology and the Problem
of Adaptation, in which he outlined a comprehensive
theory of normal ego structure and development.
Hartmann believed the child comes into the world
with the capacity to develop adaptive ego functions to
fitinto an average expectable environment. Signal anx-
iety remained the central response of the ego. However,
Hartmann’s emphasis on the adaptive functions of the
ego is still clinically relevant to this day. The clinician
understands symptomatic anxiety as an indicator of
the ego’s failure to adapt to the demands of internal and
external reality.

5.2.3 Object relations theory and signal
anxiety

Objectrelationstheory positsan innate drive for attach-
ment to others, and the expression of this drive creates
interactions. Internalization of early interpersonal
experience establishes the mental structures defined
as internalized object relations. The term object refers
to the mental representation of the other person in the
interpersonal interaction. Internal object relations
regulate internal and external adaptation. This model
replaces id, ego, and superego with self and object rep-
resentations as the primary mental structures. In this
model, signal and symptomatic anxiety reflect threats
to these internal object relations. The threat is to the
object relation, not directly to an interpersonal rela-
tionship; however, a threat to the object relation may
indirectly threaten the interpersonal relationship. For
example, unconscious fear of losing the caretaking
object can make one either overly dependent on or
overly distrustful of others.

The nature of the threat varies with different object
relationstheorists. Melanie Klein (1964, 1975) believed
that innate aggression was the threat to the internal
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object relations, and that the aggressive drive creates
the fantasy of the bad or dangerous mother, which
may not reflect the actual mothering. In contrast,
D. W. Winnicott (1965), a pediatrician turned psy-
choanalyst, saw the actual mother-infant dyad as the
crucial factor. The “holding environment” created by
the mother for this dyad was crucial for stable self and
object representations and mental organization, what
Winnicott called the “true self,” as opposed to the “false
self” Insufficient, or “not good enough” mothering
created the threat that led to the development of the
defensive false self. While Winnicott did not use the
term signal anxiety, in his model failure of the holding
environment created inner distress and uncertainty
about safety and self-boundaries. This is equivalent to
signal anxiety that leads to the construction of defen-
sive false self.

Finally, Otto Kernberg (1976) offered a model that
incorporated drives, object relations, and ego psychol-
ogy. In this developmental model, the earliest task is
the building of stable object relations. The power of
early aggressive drives threatens nascent object rela-
tions structures. This threat is met with the primitive
defenses of denial, splitting, and projection, making the
objects dangerous. Once a level of mental organization
and structure is securely established, a maturing ego,
developing out of early self and object representations,
faces the threats of painful or dangerous affects derived
from the drives. A maturing and stable ego structure
can meet threats with defenses that maintain stable self
and object representation structures. Defenses define
the level of personality organization, the nature of the
full spectrum of psychopathology.

5.2.4 Self psychology and dangers

to the self

Self psychology, formulated by Heinz Kohut (1971,
1977) focuses on the concept of the self. Whereas the
Freudian ego is a set of adaptive mental functions,
and in object relations theory the self is a representa-
tion of oneself in relation to others, self psychology
has a broader concept of self that subsumes all men-
tal structures, and functions that serve to maintain
stable self-esteem and identity. All defensive functions
are subservient to the stability of self-organization. In
this model, danger to the self comes primarily from
the developmental failure of appropriate caregiver
empathic response in building stable and robust self-
organization. The infant requires caregivers to opti-
mally mirror the infant’s developing sense of self. In

normal development, empathic failures are inevitable
and necessary to promote self-growth and adaptation.
When there is either severe or sustained empathic
failure, that is, traumatic failures, this constitutes the
threat, and signal anxiety prompts a specific pattern of
narcissistic defense mechanisms, i.e., idealization and
devaluation. The clinician working within the self-psy-
chological model considers clinical phenomena such
as empty and disappointing adult relationships, fragile
self-esteem, grandiosity,and a pervasive sense of mean-
inglessness and isolation as consequences of the patho-
logical narcissistic defenses. When these defenses fail,
symptoms of intense anxiety, often referred to as disin-
tegration anxiety or loss of the sense of self, occur.

In summary, the psychodynamic models of the
mind all include an unconscious process of threat,
signal anxiety, and response. The nature of the threat
and the pattern of response is defined by the theor-
etical model of mental structure and function. If the
response is not adequate to eliminate the threat, then
anxiety as a symptom results. The concept of signal
anxiety guides the clinician in uncovering the uncon-
scious conflicts and the threats to mental structures
and functions. Helping patients understand that their
current problems reflect, in part, maladaptive or inef-
fective solutions to unconscious conflicts offers poten-
tially effective therapeutic strategies.

5.3 Neurobiological factors in anxiety
as signal, symptom, and syndrome

Neurobiological factors also contribute to the devel-
opment and expression of anxiety symptoms and syn-
dromes. Variables most germane to the psychodynamic
theories previously reviewed include “temperament,’
gene-environment interactions, and the impact of
early experiences on brain structure and function.
Although early psychodynamic models of the mind do
not explicitly cite the role of temperament, i.e., non-dy-
namic - “biological” - variables, the existence of such
variables is implicit in concepts such as ego weakness
or strength, and they are explicitly acknowledged by
later object relations theorists.

Within neurobiology, there is a differentiation
between the fear response and anxiety:

Like fear, anxiety is a normal and adaptive response that
ensures dangers are either avoided or reduced through
preparation and vigilance. A well-defined threatening
stimulus that is immediately present or imminent in
the environment elicits a fear response. When the threat
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is more poorly defined and temporally remote ... the

behavioral state it elicits is typically referred to as anxiety

(Sullivan et al. 2009).

Importantly, anxiety itself is divided into state and trait
conditions. State anxiety is provoked by a clear stimu-
lus and is transient. Trait anxiety is continuous and
exists irrespective of the presence or absence of a dis-
crete stimulus. Trait anxiety is also often considered to
be a dimension of temperament.

With respect to temperament, infant/child research
has demonstrated that among young children there is
significant variability in reaction to novel social situa-
tions (Kagan et al. 1987). Some children, approximately
15%, are keenly averse to novelty, whereas at the other
extreme 15% are novelty-seeking. This dimension of
novelty aversion or novelty seeking is accompanied
by differences in autonomic nervous system func-
tion, such as heart-rate variability, which represent the
moment-to-moment interplay between sympathetic
and parasympathetic tone (Kagan et al. 1988). That
novelty aversion means that the child will have a diathe-
sis to experience greater anxiety is a cogent hypothesis.
What is the impact on the development and the experi-
ence of the infant/child if he or she interacts with the
world through the lens of heightened anxiety? In such
circumstances, the infant cannot be adequately reas-
sured or comforted by the interaction between mother
and child, and the mother cannot feel confident and
effective. The crucial mutual reassurance derived from
the interpersonal experience of pleasure is diminished.
Thus, trait anxiety, or an increased diathesis to experi-
ence anxiety, can shape interactions, and it can create
intrapsychic conflict. This can create fears of rejection,
abandonment, humiliation, and damage. Anxiety can
create events, not simply be a reaction to them. If anxie-
ty-prone temperament predictably influences interac-
tions, it creates the expectation of a negative experience
(anticipatory anxiety), and that can lead to patterns of
behavior such as avoidance or hostility. However, biol-
ogy is not destiny. Studies have shown that consistent
parental encouragement can significantly modify the
child’s behavior in children with high aversion to nov-
elty as manifested by extreme shyness.

Thus, temperament contributes to the construction
of a structured and replicated pattern of response to
perceived internal and external dangers. This response
pattern is the very definition of character. There are
other dimensions that can manifest as traits, including
mood, cognition, perception, etc. All of these dimen-
sions can impact early interpersonal interactions,

internalized object relations, as well as a pattern of ego
defense mechanisms in response to signal anxiety.

Studies of gene-environment interaction further
support the significant effect of traits on the devel-
opment of mental structures and psychopathology.
Arguably the most germane study with respect to anx-
iety is that by Caspi and colleagues (2003) where, in a
cohort of women, the genotype for the serotonin trans-
porter was determined. Subjects are either homozy-
gous for the short allele, signifying less-than-optimal
serotonin function, heterozygous, or homozygous for
the long allele, signifying robust serotonin activity
(i.e., not an anxious temperament or, in other words,
a healthy and flexible ego). Women homozygous for
the short allele who suffered no abuse in early life did
not develop a higher than expected rate of depression.
However, in this same group there was a direct increase
in the rate of depression with increasing exposure to
abusive experiences. In contrast, women homozy-
gous for the long allele did not express a higher-than-
expected rate of depression irrespective of whether or
not they had experienced significant abuse. “Good”
serotonin function protects against the impact of bad
experiences; the long allele serves as a “resilience” gene.
In contrast, negative life events interacted with short-
allele genotype to express a mood disorder.

The importance of gene—environment interactions
cannot be overemphasized, and it is a model that allows
for a level of complexity that fits the human condition.
It could be argued that abuse is not an independent vari-
able separate from the genotype; for example, an infant
homozygous for the short allele may be inconsolable
and thus more frustrating to the mother and therefore
more likely to elicit an abusive response. The mother
herself may be homozygous for the short allele and
may have married a man more likely to be homozygous
because of assortative mating. The model allows for a
bidirectional interaction between infant and mother,
between temperament and response, and between life
experience and the development of pathology. Perhaps
whatis most significant about this model is that it can be
applied to understanding normal development as well
as pathology. Just as Freud sought to develop a theory
of mind that explained normal psychological function-
ing as well as pathology, an understanding of the gene-
environment interaction can fulfill the same goal.

The gene-environment interaction model of devel-
opment is compatible with both Hartmann’s concept of
adaptation to the average expectable environment and
the object relations model of good-enough parenting.
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For example, even in the infant homozygous for the
long allele, the infant-mother interaction inevitably
has moments when the mother misunderstands or
cannot adequately meet the demands of the infant,
moments of empathic failure. The adaptation of the
infant and mother to empathic failures is critical for the
development of the self. If empathic failure stimulates
the infant to further its own independence in order to
achieve an experience of pleasure, then it is a benefi-
cial moment in development. In fact, a dyad in which
there is no empathic failure, no frustration, may inhibit
normal separation and development. An appreciation
of temperament and gene-environment interactions
have contributed to a revision of early psychodynamic
models of infant-mother interaction in which vari-
ation in the infant’s temperament and the influence
of this variable on the interaction was not sufficiently
appreciated.

Another research finding that is now comfortably
incorporated into a modern psychodynamic model
of anxiety and development is the evidence that early
stressful experiences produce enduring effects on brain
structure and function (Brown et al. 1986, Dawson
et al. 2000, Heim et al. 2000, 2001, Kuhn & Schanberg
1991). This effect is manifest in the response to stress-
ful stimuli throughout adultlife. Supporting data come
from studies of rodent, non-human primate, and even
human subjects. Rodent and non-human primate
studies document that infants directly stressed during
rearing or raised by a stressed mother have heightened
behavioral responses to stress in adulthood (Coplan
etal.2001, Gutman & Nemeroft 2002, Hofer 1975, 1996,
Mirescu et al. 2004). In some experimental paradigms,
this heightened reactivity is significantly diminished
by the administration of a selective serotonin reuptake
inhibitor. Additionally, depressed women who have
experienced abuse early in life have a hyperactive
response in the amygdala to an experimentally induced
stress (Drevets et al. 1997, Davis & Whalen 2001). This
hyperactive response is not present in normal controls
or in depressed women who did not experience early
abuse. In clinical language, repeated stressful experi-
ences in early life construct a brain that will respond
intensely to stress in adulthood.

Imaging techniques have been used to illustrate the
presence of unconscious processes that to date have
only been hypothesized, specifically that unconscious
affects (signal anxiety) are a crucial determinant of
behavior. In a very sophisticated paradigm, Etkin and
colleagues (2005) measured baseline anxiety in a group

of normal subjects and then exposed them to a series
of fearful faces. Fearful faces will reliably stimulate
activity in the amygdala, but the unique aspect of this
experiment was that the faces were presented in two
different ways, one that represented conscious activ-
ity and one that represented unconscious processing.
The unconscious processing was achieved through a
procedure called backward masking, in which the fear-
ful face is presented very rapidly and then is immedi-
ately followed by the presentation of a neutral image.
The fearful face is presented so briefly that the stimuli
cannot be recorded consciously, and, if reacted to, the
reaction represents unconscious stimulation. There
was an increase in amygdala activity after the presenta-
tion of fearful faces, and this increase was directly cor-
related to the baseline trait anxiety scores. However,
this finding was only true when the fearful faces were
presented so briefly that they could only be processed
unconsciously.

5.4 Adlinical approach

Knowledge of the psychobiology of fear, anxiety, and
anxiety disorders (as reviewed in section 5.3) deepens
the clinician’s hypotheses about patients, how they
came to be who they are, and why they are coming for
help. When patients tell the history of their illnesses,
they tell the narratives of their lives. We are the authors
of a life narrative, a story that includes a cogent, albeit
often significantly incomplete and incorrect, explan-
ation of why and when we feel anxious. These narra-
tives include theories of etiology - the patient’s stories
of “this is what happened to me, this is what has made
me anxious, and this is how I cope” Much of what
happens in treatment is a revision of the narrative to
include the new story lines that are written when the
patient and therapist consider the patient’s life using a
developmental model that recognizes gene-environ-
ment interactions, dimensions of temperament, and
structural changes in the brain that result from early
experience. This approach enhances the clinician’s cap-
acity to assess, hypothesize about, and empathize with
the patient.

Many symptomatic patients were forced to make
adaptations to internal and external threats in early
childhood. The clinician appreciates that the patient
retains the best available adaptive response from child-
hood even though the persistence of this pattern of
behavior in adult life may result in disabling symp-
toms. For many patients, both their anxiety symptoms
and their means of coping with anxiety are a familiar,
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even defining, component of personal identity. For
these many reasons, behavior is hard to change.

Ironically, the treatment of symptomatic anxiety
may create an anxiety of its own, the anxiety about
change. Though there are effective treatments for anx-
iety disorders, the clinical results are often quite dis-
appointing, and even surprisingly poor. Patients stop
taking medications or drop out of treatment; they
stop treatment even when, or especially when, they
acknowledge it is helpful. Non-compliance with treat-
ment may reflect the patient’s experience of the treat-
ment as a threat.

The resistance to treatment is paralleled by the hope
of relief. Patient expectancy, which refers to patients’
beliefs about how treatment will affect them, is hypoth-
esized tobeamajor mechanism ofthe placebo effect.For
example, when trying to understand response rates in
randomized controlled trials (RCTs) of medication,
the clinician needs to consider the patient’s “state of
mind” A substantial portion of the change observed
in patients receiving antidepressants for major depres-
sion (MDD) results from the placebo effect rather than
the specific effects of medication. A meta-analysis of
placebo-controlled RCTs of antidepressants reported
that the placebo groups in these trials averaged 1.5
standard deviation units of improvement, which was
75% of the improvement shown in the antidepressant
groups (Kim & Holloway 2003).

The magnitude of the placebo effect in antidepres-
sant clinical trials is influenced by what patients know
aboutthestudy design - what patients are told about the
study influences their expectations of effects. Patients
who know they have a high probability of receiving an
active treatment will have a higher response rate to the
active treatment than patients who know they have a
50% chance of receiving a placebo and a 50% chance
of receiving an active treatment. In a meta-analysis
of 90 antidepressant comparator (i.e., medication vs.
medication) or placebo-controlled RCTs, the odds of
response and remission were significantly higher if the
patient received the same medication in a comparator
as opposed to a placebo-controlled trial (Rutherford
et al. 2009, Sneed et al. 2008).

Sitting across from the patient, the clinician also
has unconscious processes that may effect diagnostic
assessment and treatment. Recent studies of patients
entering psychoanalysis have used structured inter-
views and rating scales to assess Axis I mood and anx-
iety disorders. In a sample of 100 patients applying for
treatment to a clinic that offered only psychodynamic

psychotherapy or psychoanalysis, 56% had current
major depression or dysthymia, and 25% had either
panic attacks, social anxiety disorder (SAD), or gen-
eralized anxiety disorder (GAD). The mean Hamilton
Rating Scale for Anxiety (HAM-A) score of patients
seeking treatment was 14.6 + 8.1 (Caligor et al. 2009).
Thus, this patient population had significant anxiety
symptoms as well as a high rate of disorder. However,
there was a quite striking difference between the clin-
ician’s recognition of Axis I mood versus anxiety dis-
orders. The clinician’s diagnosis of mood disorder was
concordant with the Structured Clinical Interview for
DSM-IV (SCID) diagnosis in 60% of cases. In contrast,
the clinician’s diagnosis of anxiety disorder was con-
cordant with the SCID diagnosis in only 20% of cases
(x* = 8.33, df = 3, p < 0.005) (Garfinkle et al. 2009).
Thus, the psychodynamic clinicians in this study were
significantly more likely to diagnose a mood disorder
than an anxiety disorder. The prominent role played by
the construct of signal anxiety in psychoanalytic theory
may impede the recognition of an anxiety disorder.

Many patients present with the acute onset of
anxiety symptoms but do not meet the criteria for an
Axis I anxiety disorder. These patients come because
the anxiety is a “new thing” in their lives. They have
thought of themselves as resilient and not anxious.
They often believe they know the source of their anx-
iety and may feel embarrassed or ashamed at having
difficulty and needing help. The source can be some-
thing challenging, an anticipated event that represents
a developmental milestone, like having a child, or a
loss, like failing an exam or suffering a rejection. These
patients fear that they will not be able to meet the chal-
lenge or deal with the stress. For example, a young mar-
ried attorney develops anxiety when starting her first
job. She fears the stress on her marriage. Evaluation
reveals no prior psychopathology and a history of well-
functioning relationships. Helping her see that being
anxious may be appropriate and “normal” in this life
circumstance relieves the anxiety and self-doubt. The
most apt diagnosis is often adjustment disorder with
anxiety features. For this patient, a consultation that
emphasizes clarification, psychoeducation, reassur-
ance, and support may be sufficient.

However, in some patients the anxiety triggered
by a life event, e.g., getting a promotion or being
fired, can be particularly intense and persistent des-
pite efforts at reassurance and support. The symptoms
may result from failure to manage a recurrent uncon-
scious conflict. Consultation may reveal a history of
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developmental trauma or temperamental vulnerability
and a rigid personality structure. For example, a young
man presents with recurrent anxiety symptoms and a
history of failed relationships. Family history reveals
a volatile early home environment, a parental divorce
in his adolescence, and a pervasive sense of insecurity.
The acute precipitant of the anxiety is a new romantic
relationship with an available and appropriate partner.
He knows that he is worried about being rejected and
feels a need to protect himself. The patient experiences
the anxiety as painful and disruptive, but he does not
meet criteria for an anxiety disorder. In this patient the
defenses in response to the signal anxiety cannot con-
tain the intrapsychic conflict, and symptomatic anxiety
erupts.

The first case is an illustration of transient anxiety
thatisa common experience and should not be consid-
ered pathological. The second case illustrates anxiety as
symptom, and despite the fact that the patient may not
meet criteria for anxiety syndrome, this patient needs
treatment.

5.5 Conclusion

Anxiety is a universal experience, a symptom, and a
signal. Anxiety warns us of danger, real or imagined,
and, paradoxically, treatment can be experienced as
threatening. As characterized by Eric Kandel:

Anxiety is a normal inborn response either to threat - to
one’s person, attitudes, or self-esteem - or to the absence
of people or objects that assure and signify safety. Anxiety
has subjective as well as objective manifestations ...
Anxiety as a signal prepares the individual for fight or
flight if the danger is external. For internal danger, Freud
suggested that defensive mental mechanisms substitute
for actual flight or withdrawal. I would only make a cau-
tionary comment here: simply because aspects of anxiety
may be learned and thus acquired does not exclude the
possible contribution of a genetic predisposition to anx-
iety. In fact, what might be inherited is the predisposition
to learn certain stimulus relationships (Kandel 1983).
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Myron A. Hofer

6.1 Introduction

Recent advances in our understanding of the relation-
ship between development and evolution provide
psychiatry with a unifying theory that can integrate
social, psychological, and biological approaches to the
understanding of how mental illness develops. These
advances have resulted from discoveries in a number
of different areas: the regulation of gene expression
during development, the fossil record of evolution, the
application of DNA mapping to phylogeny, field stud-
ies that for the first time have observed and analyzed in
detail the process of rapid evolutionary change, the new
concept of development as a major source of diversity
in evolution, the maturation of the field of sociobiol-
ogy, and, finally, the discovery of laboratory models of
anxiety in a range of organisms representing our phy-
logenetically distant ancestors.

In addition to the advances in the fields of evo-
lution and development, major changes have taken
place in our concept of the emotions, changes that
facilitate application of the new evolutionary concepts
to anxiety. In traditional theory, emotions were con-
sidered as discrete entities, each defined by certain
characteristic behavioral and physiological response
patterns (Darwin 1872, Izard 1977, Lewis & Brooks-
Gunn 1979). In development and in evolution, emo-
tions were believed to emerge as units and to follow
the appearance of new cognitive advances or struc-
tures. The newer view is a functional or transactional
one (Lazarus 1991, Campos et al. 1994). Emotions
are seen as processes existing at the interface of the
organism and its transactions with the environment.
They are defined in terms of particular characteristics
of the functional relationships between the organism
and the environment, serving to regulate (establish,
maintain, or disrupt) these relationships. Different
families of emotions can be defined in terms of the

New concepts in the evolution and
¥ development of anxiety

nature, dynamics, and adaptive role of those transac-
tions rather than in terms of certain invariant features
of the response. In development and in evolution, each
family of emotions emerges gradually, together with its
cognitive components, following growth in the com-
plexity of the organism.

Thus, in this chapter, I view anxiety as an organ-
ized group of adaptive functions by which an organ-
ism senses, evaluates, and responds to cues of danger
in its external (or internal) environment. Anxiety dis-
orders then can be approached in research and treat-
ment as failures of these adaptive processes at any one
of a number of possible points in their development.
In the first section, I review recent advances in our
understanding of evolution in relation to development
as this can be applied to the origins of adult anxiety and
its disorders. I then use these conceptual advances to
interpret recent research findings on the development
of early separation-induced anxiety in young rats, and
to search for evolutionary clues in an analysis of human
panic disorder and its early developmental roots.

6.2 New advances in understanding
evolution and development

The application of evolutionary concepts to our under-
standing of emotions, begun by Darwin with the pub-
lication of The Expression of the Emotions in Man and
Animals (1872), strongly influenced many later devel-
opments in psychology, such as psychoanalysis and
ethology. Subsequently, Haldane (1932), Hamilton
(1964), Trivers (1974), and finally Wilson (1975)
brought about a synthesis of ethology, evolutionary
biology, and population genetics, which Wilson called
“sociobiology” Comparative psychology and ecology
have been transformed as a result (Alcock 2001), but
the application of this thinking to psychiatric illness
has been delayed, first by a reluctance within the field
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to accept the idea of genetic influences on aspects of
the human mind and personality, and subsequently by
a concept of mental illness limited to the medical mod-
els of single gene mutations, environmental toxins, and
degenerative disease. In the last decade, however, there
are signs of an awakening interest within medicine, and
particularly psychiatry, in the usefulness of an evolu-
tionary approach (Nesse & Williams 1996, McGuire &
Troisi 1998). This approach is becoming more wide-
spread with the discovery of increasingly complex
forms of genetic regulation and their roles in psychi-
atric illness.

The mechanism of evolution, natural selection,
is primarily supported by evidence provided in the
remarkable variation in domesticated species (Darwin
1868), in the range of available laboratory animals
resulting from selective breeding by scientists (De Fries
et al. 1981), and most recently, in the field studies of
rapid evolution under the natural pressures of yearly
climatic change (Grant 1986). Because these forms of
selection have been convincingly shown to alter behav-
ioral and biological traits of small groups of animals in
a rapid and powerful manner over a few generations,
this constitutes the most direct evidence we have as to
how the emotions, and anxiety itself, may have evolved
over geological time (one such study, using repeated
selection in our laboratory, will be described below).

The new field of evolutionary developmental biol-
ogy, or “evo-devo,” emphasizes the role of development
in creating the variation necessary for selection to act
upon, as will be described in the next section. Extreme
forms of anxiety may be thought of as a by-product of
this property of development. Thus, some individuals
with anxiety disorders in civilized society today may
represent potentially adaptive variations that would be
well suited to extreme conditions of societal disintegra-
tion, whereas others are essentially flawed by-products
or “failed experiments” of the essential genetic/devel-
opmental mechanisms that create variation in evo-
lution. See section 6.2.1 for more on the problem of
distinguishing “normal” from “pathological” anxiety.

Discoveries in the genetic mechanisms of early
development in the past five years have provided the
basis for an integration of the fields of evolutionary and
developmental biology (for a review, see Carroll 2005),
as predicted many years earlier by Gottlieb (1987). We
have learned that genes are not only instruments of
inheritance in evolution, but also targets of molecu-
lar signals originating both within the organism and
in the environment outside it. These epigenetic signals

regulate development. Rapid progress in understand-
ing these molecular genetic mechanisms has revealed
an unexpected potential for plasticity that can enable
a relatively few evolutionarily conserved cellular proc-
esses to be linked together by differential gene expres-
sion into a variety of adaptive patterns that respond to
environmental changes as well as to genetic mutations.
The resulting plasticity allows a variety of developmen-
tal pathways, evident in both behavior and physiology,
to be generated from the same genome. This discovery
of a central role for the regulation of gene expression
in development has at last provided a specific mech-
anism for the familiar, but uninformative, concept of
“gene-environment interaction” in the origin of adult
behavior patterns and vulnerability to mental illness.
An example of this novel developmental process is
described in section 6.2.2 below.

We know surprisingly little about the development
of anxiety in the individual, and this may well be an
area in which new evolutionary concepts can be help-
ful in gaining an understanding of human anxiety. For
it is becoming evident, through molecular/genetic as
well as new fossil evidence, that one of the most power-
ful mechanisms for producing rapid, major changes in
evolution is through alterations in the developmental
paths of individual traits (West-Eberhard 2003). For
example, each system within the organism and each
behavioral trait has its own developmental schedule
for expression, one strongly shaped by genetic tim-
ing mechanisms (“heterochrony”). When one of these
regulatory genes is altered by selection or mutation,
the developmental schedule for that trait is shifted in
relation to others. A single mutation in the timing of
gene expression can have major effects on the pheno-
type that are nevertheless not lethal because of accom-
modation by the regulatory nature of other developing
systems. In this way, the principle of heterochrony
serves to unite the processes of evolution with those of
development and helps us to understand the heteroge-
neity of the manifestations of anxiety over the course of
development and within individuals of a given age.

Such processes at work during hominid evolution,
inresponsetoavaried range of environmental demands
at different ages, may help account for the variation in
the forms and manifestations of anxiety throughout
development in today’s population. For example, the
appearance of stranger anxiety at about age six months
in a broad range of human cultures and child-rearing
practices has been related to the appearance of the
capacity for rapid crawling and exploratory behavior
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at that age, which can expose the infant to potentially
dangerous strangers (Marks & Nesse 1994). Thus, the
appearance of particular forms of anxiety at different
ages, along a “developmental path,” may be traced back
to age-specific evolutionary forces in our distant past.
An example of the formation of such a developmental
path, using experimental selection over generations in
the rat, is described below (section 6.4).

6.2.1 Anxiety as adaptation and illness

One of the major difficulties that psychiatrists have
with evolutionary accounts of the origin of major men-
tal illnesses is the apparently incapacitating effects of
these conditions, effects that should have led to their
disappearance from the gene pool in the more hostile
environments of our prehistoric past. It is tempting
to suppose that although evolution may have given
humans a wide range of adaptive patterns of response,
this cannot account for clinical conditions such as
panic disorder. How can evolution account for such
extreme forms of behavior, without the intervention of
a demonstrably pathological process such as infection,
or toxin, or a recent single gene mutation?

This question has several possible answers, and one
of them goes back to one of the principal lines of evi-
dence used by Darwin in the first chapter of The Origin
of Species by Means of Natural Selection (1859) and
presented in detail in the two volumes he published a
decade later (1868) as the most compelling evidence
for his theory. Overwhelming evidence indicates that
when plant seeds or young animals are brought from
their natural environments in the wild into the condi-
tions of domestication, a remarkable increase occurs in
the degree of variation between individual members,
with the appearance of new traits or the exaggeration
of traits seen in the wild. Though he could suggest no
mechanism at the time, Darwin reasoned that these
new variants appeared because of the relaxation of the
harsh and limiting selective pressures on the develop-
ing young in the wild and because of the developmen-
tal effects of the novel environments of domestication,
such as high levels of nutrition, that facilitated the
expression of novel traits. Today, we know that such
facilitation occurs when developmental plasticity
reveals latent developmental pathways and “unmasks”
novel genes that had previously remained unexpressed
(Kirschner & Gerhart 2005).

With the pervasive relaxation of natural selec-
tion pressures brought about by civilization, and in
response to the novel environments thrust on humans

by technological change, it appears likely that condi-
tions are present for the expression of great variability
inhuman traits. Thus, patients with incapacitating anx-
iety may represent extreme examples of the results of
the increased variation of humans under the influence
of civilization. Since many mechanisms of variation
are essentially random, some of these may represent
“failed experiments” of evolution that would be mala-
daptive under any conditions we can imagine. Others
could be adaptive to some extreme conditions but are
“costly” to survival in current conditions.

The difficulty in distinguishing evolutionarily
maladaptive from adaptive anxiety has a parallel in
our current diagnostic system, in which the standard
for inclusion of a behavior or state of mind as a disor-
der may simply depend upon whether the individual
or caregiver seeks treatment for it from a healthcare
professional. Although the distinction between anxi-
ety and its disorders may often reside “in the eye of the
beholder,” a better understanding of the mechanisms
of development in evolution should allow us eventually
to separate out disorders as a class of cases that involve
highly unusual mechanisms of development - for
instance, like those that differentiate the growth proc-
esses of (healthy) scar tissue formation from those of
cancer.

6.2.2 Developmental plasticity and the
evolution of alternative adult phenotypes

Recent research in animals and humans is beginning
to reveal some of the mechanisms for the emergence of
different patterns of behaviors in adults that are closely
associated with anxiety disorders. Clinically, we refer to
such patterns as different temperaments or personali-
ties. One of the results of this research has been the dis-
covery of the role of differences in parenting patterns as
a crucial “switch” for alternative developmental path-
ways. The parents’ response to their environmental
conditions plays a predictive role in the pre-adaptation
of the young to the changed conditions. The evidence
for this comes from both human and animal studies,
and I briefly review the animal research, which is more
recent and is beginning to reveal the underlying molec-
ular/genetic mechanisms.

The discovery of specific interactions between
mother and infant laboratory rats that regulate indi-
vidual physiological and behavioral systems of the
infant throughout early development, reviewed by
Hofer (2003), led to studies on the long-term effects
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of different patterns and levels of maternal behavior
on anxiety-related physiology and behavior in adult
offspring. In a series of recent studies, Meaney (2007)
and his group (Cameron et al. 2005) have found alter-
native phenotypes in the offspring of two groups of
dams within the colony that showed relatively high or
low levels of maternal licking, grooming, and arched
nursing. The long-term effects of relatively high or low
levels of these particular mother-infant interactions
were as evident in cross-fostered pups that had been
born to mothers of the opposite type, as they were in
the mother’s own offspring, ruling out a predominantly
genetic (or prenatal) mechanism for the phenotypic
differences between groups of offspring.

Low levels of these particular maternal interactions
resulted in more fearful adult offspring, with height-
ened startle responses and intense adrenocortical
responses to stress. The capacity of these adults to learn
to avoid signals of danger was enhanced, whereas their
spatial learning and memory were relatively impaired,
reflected in slower hippocampal synapse growth.
Young adults in this group also showed more rapid
sexual maturation (vaginal opening), greater sexual
receptivity, more rapidly repeated sexual encounters,
and a higher rate of pregnancy following mating, than
offspring of high-level-interaction mothers. These dif-
ferences appear to be suited to a harsh, unpredictable,
and threatening environment with few resources, an
environment in which intense defensive responses,
fearful avoidance of threats, and early, increased sexual
activity will be likely to result in maximal survival and
more offspring born in the next generation.

In turn, high levels of these mother-infant interac-
tions lead to the development of exploratory behavior,
rather than fear of novelty, a predisposition to learn
spatial maps rather than avoidance responses, and
lower levels of adrenocortical responses and slower
sexual development - traits that would be a liability
in very harsh environments but allow optimal adap-
tation to a stable, supportive environment with abun-
dant new opportunities and resources. In non-human
primates, Jeremy Coplan has shown that a disturbed
mother-juvenile interaction, produced by subjecting
the mother to a variable schedule of food delivery, can
lead to abnormalities in regulation of the hypothalam-
ic-adrenocortical axis and disturbances of affect and of
social relationships later in life (see Chapter 21).

In a remarkable series of cell biological studies,
Diorio and Meaney were able to localize the long-
term effects of early maternal behaviors to specific

molecular mechanisms in the adult’s brain (Diorio &
Meaney 2007). For example, differences in adrenocor-
tical responses to stress were traced to the hippocampal
cell membrane receptors that sense the level of adreno-
cortical hormone and inhibit the hormonal response to
stress in the adult - a form of feedback inhibition, as in
athermostat. They found that the genes responsible for
the synthesis of these receptors in the infant offspring
of the high or low licking/grooming mothers were dif-
ferently regulated. The rates of gene expression were in
turn modified by “epigenetic” changes within the com-
plexhistone protein structure that surrounds DNA and
controls which genes will be available for activation at
that time. These findingslink variation within the range
of normally occurring levels of mother-infant inter-
actions to molecular processes regulating gene expres-
sion in the developing young. The complex molecular
structure, chromatin, that supports and surrounds the
long, thin DNA strands includes several mechanisms
for silencing some genes and opening others to activa-
tion (gene transcription) in response to outside signals.
Two genes in the brain regions known to be involved in
adrenocortical responses showed evidence of this kind
of epigenetic modification (histone methylation and
deacetylation) (Weaver et al. 2004). Additionally, spe-
cifically blocking these epigenetic modifications could
reverse the adrenocortical changes.

Champagne and Meaney have gone on to find that
mothers with high and low interaction levels pass these
different maternal behavior patterns on to their daugh-
ters, along with the different levels of adult adreno-
cortical and fear responses (Champagne et al. 2006).
This transgenerational effect on maternal behavior
appears to be linked to the effects of maternal interac-
tion patterns on her one-week-old infant’s developing
brain systems (and specifically to the estrogen-induced
oxytocin receptors) in the areas that will be central to
maternal behavior in adulthood. In evolution, the
effects of such transgenerational mechanisms can link
environmental stress acting on mothers (predicting a
harsh environment for the next generation) to changes
in anxiety levels in offspring through stress-induced
reductions in a mother’s interaction with her pups
(Champagne & Meaney 2006).

In summary, the mechanism for the differences
in anxiety phenotypes has been shown to be a novel
epigenetic process through which lasting and wide-
spread changes in levels of gene expression in specific
areas of the offspring’s brain are produced through a
long-term alteration in the protein structure of the



Chapter 6: New concepts in the evolution and development of anxiety

chromatin “packaging” in which the DNA is embed-
ded. Furthermore, these changes can be transmitted
to the next generation through maternal behavio-
ral interactions affecting gene expression within the
developing brain systems of her infants that will later
determine their maternal behavior as adults. In this
way, induced developmental change in one generation
can be passed on as a pre-adaptation to successive gen-
erations through non-Lamarckian mechanisms that
do not involve the germ-cell DNA.

New evidence is accumulating that epigenetic
mechanisms may well play an important role in human
psychiatric disorders (Tsankova et al. 2007), and, most
directly related to development, Meaney and associates
have reported epigenetic modulation of gene expres-
sion in the brains of suicide victims with histories of
childhood abuse and severe neglect, compared to acci-
dent victims without such early histories (McGowan
etal. 2008).

6.3 The early development of

separation anxiety in a small mammal
According to MacLean (1985), the three crucial behav-
ioral attributes that evolved with the mammals are play,
parental behavior, and the separation cry - all of which,
he points out, are absent in most modern-day reptiles.
MacLean provides neuroanatomical and neurophysi-
ological evidence supporting his theory that the pres-
ence of these behaviors in modern-day mammals is
made possible by the specialized neural networks of
the limbic system and their connections to the cerebral
cortex and the midbrain. The evolution of social rela-
tionships based on mutual attachment in mammals
provides a new set of behaviors, motivational systems,
and dangers within which a new variant of anxiety can
evolve. The infant mammal’s separation cry is a com-
munication to the mother with adaptive value; it is also
amanifestation of a state of distress that may constitute
the first innate anxiety state to have evolved.

6.3.1 The separation call

Of today’s small mammals, one of the most success-
ful orders is the rodent. A domesticated strain, the
laboratory rat, is the species of animal we know the
most about, next to the human. Rat infants respond to
their first experienced separation with loud (60-90 dB)
ultrasonic calls. Evolution has endowed mammalian
infants with a response to a set of cues (isolation from
conspecifics) that represent the potential for several
actual dangers. The uncertain nature of the dangers,

the sudden loss of the infants’ familiar and responsive
companions, the prolonged immaturity of offspring
and the related period of close parental care seem to
resemble the conditions that give rise to the separation
anxiety we are familiar with in children and even in
adult humans.

I became interested in this calling behavior after I
found that preweanling rat pups showed a number of
other behavioral and physiological responses to sepa-
ration from their mother (reviewed in Hofer 1996). In
a series of studies, Harry Shair and I first found that
pups emitted these calls when isolated, even if they
remained untouched in their familiar home cage nest,
showing that separation from social companions was
a key element in eliciting these vocalizations (Hofer
& Shair 1978). Next, we found that if pups were alone
in an unfamiliar place, they would greatly reduce or
cease calling when a littermate or their mother was
placed with them, even if she was completely passive
(anesthetized).

We now had a behavioral indicator for a state
induced rapidly by separation, one that could be
roughly quantified by using an ultrasonic detector
commercially available for observing bats. We also
had a means of rapidly terminating the state by what
appeared to be a form of the well-known human
response of “contact comfort.” Because the separation-
induced state depended on the sudden loss of contact
with social companions, we embarked on a search for
the sensory cues to which the pup was responding
(Hofer & Shair 1980, 1991). We found that after the
neonatal period, pups appeared to be responding to
texture, odor, and temperature in a cumulative fash-
ion, with contour and size as additional factors.

But do rat pups really experience separation nega-
tively, and does the state induced by separation involve
a change in the way the pup responds to new infor-
mation, as would be expected during an anxiety state?
Experiments by researchers interested in early learn-
ing have given affirmative answers to both of these
questions. Isolated rat pups will learn difficult maze
problems to get back to their mothers (Kenny & Blass
1977). Furthermore, cues associated with separation
are strongly avoided when encountered subsequently
(Smith et al. 1985). These findings show that rat pups dis-
like separation and are strongly predisposed to respond
to cues associated with reunion. In addition, Norman
Spear’s group (1985) found a variety of associations,
discriminations, and tasks that rat pups learned less
well when they were separated from their home cages
than when they were provided with familiar nest cues
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during the learning experience. This was not a general-
ized interference with cognitive processing, however.
As in human anxiety, rat pups form some associations
morereadily when isolated. Theylearn to associate novel
tastes and odors with illness and then avoid those cues
two to three times more strongly when the learning took
place when separated than when in the home cage.

6.3.2 Brain mechanisms

For those most interested in the neurobiological mech-
anisms of anxiety, studies on drugs and neuropeptide
modulators have provided the most compelling evi-
dence that the isolation distress state of young rats
provides a useful animal model of anxiety (for reviews
see Miczek et al. 1991, Hofer 1996). Pharmacological
studies by a number of different groups have found that
most major classes of drugs that are useful in human
anxiety have powerful and selective inhibitory effects
on isolation-induced ultrasonic calls in rat pups, usu-
ally without affecting other behaviors or inducing
signs of sedation. Even more convincing is that syn-
thetic compounds known to produce severe anxiety in
human volunteers (such as pentylenetetrazol and the
inverse agonist benzodiazepines) greatly increase the
call rate in isolated pups and can even elicit calling in
the home cage when the pup is with its familiar litter-
mates (for reviews see Miczek et al. 1991, Hofer 1996).

6.3.3 The evolution of early
separation-induced calling

How did vocalization first evolve as a manifestation of
theinfant’sseparation state sothatthe mother’sretrieval
behavior could then act selectively to enhance survival
of vocal young and establish this important mother-
infant communication system? In thinking about this
question, we recalled the close natural association of
cold temperature with displacement from the mother
and from the home nest in small mammals, and that
cold ambient temperature is a major cue for the elici-
tation of calling in isolated rat pups. In addition, we
found evidence that infant vocalization may not have
first evolved as a signal to the mother, but as a respira-
tory response promoting oxygenation during recovery
from severe hypothermia, to which infant mammals
are extremely vulnerable (Hofer & Shair 1992). Phrases
such as “left out in the cold” and our use of “warm” or
“cold” to describe emotional closeness or distance may
not simply be modern metaphors, but testimony to an
ancient role for the respiratory acts that produce vocal-
ization during a period in mammalian evolution when

thermal stresses were unavoidable. We found evidence
that coordinated laryngeal and respiratory function
may have been shaped by selection for their physiologi-
cal roles in survival after severe hypothermia.

The results of more recent evolutionary shaping by
natural selection are evident in the sensory and per-
ceptual adaptations of rodent mothers to their infants’
vocalizations, such as an auditory frequency response
threshold tuned to the exact frequency of infant vocali-
zation, 45 kHz, that underlies the rodent mother’s
search, retrieval, and care-giving responses (Ehret
1992). However, the infant’s vocalization can also alert
predators to the location of vulnerable infants. Not
surprisingly, predator odors dramatically suppress
ultrasonic vocalizations in isolated pups, a specific fear
response (Takahashi 1992).

Thus, the evolution of the infant separation cry
has apparently involved an “evolutionary trade-off,
that is, a ratio of risk to benefit that is thought to have
shaped many behaviors throughout evolution. In
this case, the theory predicts that in environments
with many predators and thus the higher likelihood
that vocalization may attract a predator before their
mother finds them, infants that show less separation-
induced vocalization will gradually increase in the
population. However, when nest disruption occurs
frequently (e.g., through repeated flooding) and fewer
predators exist, high rates of isolation calling, ensur-
ing more rapid and certain maternal retrieval, would
be more advantageous.

6.4 Evolution and development of an
anxious temperament

To explore these hypothetical evolutionary processes,
we have been conducting a laboratory experiment that
simulates them: selectively breeding adult rats that, as
10-day-old infants, had shown relatively high or rela-
tively low rates of ultrasonic vocalization responses to
separation. These will be referred to as “high line” or
“low line” pups. We found that in as few as five gen-
erations, two distinct lines emerged that differed sig-
nificantly on this infantile trait from a randomly bred
control line when compared at 10 days postnatal. Cross-
fostering of high- and low-line pups at birth to mothers
of the opposite line showed no evidence of postnatal
maternal influences on 10-day-olds’ isolation calling
rates (Brunelli et al. 1997). Clearly, this manifestation of
early separation anxiety has a strong hereditary basis.
Since to our knowledge there have been no other
systematic studies of selective breeding for an infant
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behavior trait, we did not know how repeated selec-
tion might be expected to affect infant calling rates
in descendants during earlier or later developmental
periods. Furthermore, we wondered whether other
traits related to vocalization or to an underlying anx-
iety state might also be affected in adults through
their genetic, physiological, or behavioral links to
the developing systems influencing the infants’ vocal
response to separation. What we found after 15 gen-
erations (Hofer et al. 2001) was that infants’ calling
during isolation was strikingly elevated in high-line
pups, starting as early as three days of age, which is
the age at which calling develops and a week before
the age at which selection had been carried out (10
days of age). Low-line pups, in contrast, moderately
decreased their calling rate at this early age. The great-
est difference between high and low lines was at the
age of repeated selection, 10 days postnatal. Response
differences were much less evidentin 14-day-olds, and
the lines converged as the response ceased to occur in
all groups during the weaning period at 18-20 days
postnatal. Thus, selection had resulted in high-line
pups showing markedly elevated isolation call rates
throughout their early development, whereas the lows
showed a more rapid decline than normally occurs
from neonate to weanling. Thus, selection at 10 days
of age appeared to be acting on the whole develop-
mental trajectory of the vocal response to separation,
either delaying or hastening the normal developmen-
tal decline in response magnitude from 3 to 18 days
of age.

In more recent studies, after 25 generations of
selection, Brunelli has found a number of other behav-
iors and physiological responses that have been differ-
entially shaped by selection (Brunelli & Hofer 2007).
These differences appear to form coherent groups
of traits. In juveniles, at 18 days of age, when separa-
tion calling has ceased to occur in any of the lines,
both defecation/urination and sympathetically medi-
ated heart-rate acceleration were greater in high-line
juveniles than in controls. As 30-day-old adolescents,
rough and tumble play behaviors, and the short, high-
frequency “play calls” that accompany these inter-
actions, were reduced compared to randomly bred
controls. High-line adults were significantly slower to
emerge into an open test box, and avoided the center
area more completely, than the low-line animals. In
addition, high-line adults showed a much more quiet,
passive response to the “Porsolt” swim test, a pattern
associated with depression-like states in rodents.

The low-line pups, as they developed to 18 days
of age, surprisingly showed an even greater heart-rate
acceleration than high-line pups in response to isola-
tion testing. They also had a much delayed return to
baseline, but through a different autonomic mecha-
nism - vagal withdrawal. Low-line adolescents were
deficient on all play behaviors on all days of testing
and emitted the fewest play calls. As adults, compared
to the highs, the low-lines were quicker to emerge
into the open area, explored its center more, and
were more active in the swim test. When confronted
with another male, 70% of low-line males engaged in
aggressive behavior, compared to 30% of randomly
bred controls.

In summary, these groups of traits suggest a
characterization of the high-line adults as anxious
and passive, while the low-line adults were explora-
tory, active, and aggressive. As weanlings and adoles-
cents, there were significant differences between the
lines, but these were more difficult to characterize.
Both highs and lows had higher heart-rate responses
than controls, but different autonomic mechanisms;
both showed reduced play and lower play calls, but
the lows showed a near absence of play behaviors.
Apparently, repeated selection for high and low rates
of infant calling during isolation had selected pat-
terns of genes underlying lifelong developmental
paths and involving a number of associated traits.
These alternative phenotypes, or temperaments, were
created by selective breeding based on a single point
early in development, as genetic alleles for the differ-
ent infantile anxiety traits were gradually recruited by
repeated selection over generations.

These results resemble the studies described in the
previous section, in which different maternal behavior
patternsacting on infants, rather than geneticselection,
had long-term effects on the development of a specific
group of associated adult traits. Thus, the developmen-
tal paths or structures for (at least) two anxiety-related
phenotypes, each with adaptive potential, are latent
within the genetic/environmental potential for devel-
opment of this species. One set can be realized through
repeated selection of genetic alleles over 15 or 20 gener-
ations; the other is realized in a much more rapid trans-
generational effect on development, involving changes
in the maternal behavior of daughters mediated by epi-
genetic processes regulating the development of neural
regulation of behavior and physiology in that next
generation. These findings show us some unexpected
ways in which the advancing search for genes related
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to anxious temperament in humans may be revealing,
and may help in our growing understanding of the gen-
etics of anxiety disorders (Smoller & Faraone 2008).

6.5 Evolutionary cluesin human
panicdisorder

Evolutionary approaches to obsessive-compulsive
disorder, panic disorder, and other human anxiety
disorders have been reviewed by Stein and Bouwer
(1997). The findings on the most fully described and
best documented of these - panic disorder - suggest
that it might have evolved from an adaptive physio-
logical response in our ancestors, similar to the
hypothesized evolution of the separation call from
an adaptive response to hypothermia in infant rats
described earlier. Klein (1993) has proposed that the
precipitation of acute symptoms of anxiety in patients
with panic disorder (and some persons without
panic disorder) by carbon dioxide (CO,) inhalation
may represent an adaptive “suffocation alarm.” Klein
hypothesized that in some individuals the threshold
level of this alarm system is lowered to the point that
normal or even low levels of partial pressure of CO,
(pCO,) in the circulation can trigger acute anxiety, a
“falsesuffocationalarm?” Thiscouldbeenhanced when
other cues to possible suffocation, such as closed exits,
crowds, or immobilization, are also present. When
further sensitized, through genetic or environmental
mechanisms, the alarm and the panic response may
occur spontaneously. He proposed that panic may be
more primitive than other forms of anxiety, and that it
also differs in being a response to an endogenous cue
(pCO,) rather than an external threat. Klein pointed
out that the hyperventilation, frequent yawns, and
sighs in patients between panic episodes may consti-
tute tests monitoring for signs of rising blood pCO,.
If CO, is not rapidly lowered and symptoms eased as
aresult of these respiratory maneuvers, this triggers a
false alarm that suffocation could be imminent. Klein
suggested that another distinctive feature of panic
attacks, the relative lack of adrenocortical response,
may derive from the maladaptive consequences of
hypercortisolemia in hypoxic conditions, as would be
found in suffocation.

The association of adult panic disorder with sep-
aration anxiety in childhood, and with the precipitat-
ing conditions of separation and loss in adulthood, is
particularly interesting in the light of the previous sec-
tion on alternate paths in the development of anxious

temperaments. Evolution has given us a variety of
genes that are related to expressions of anxiety over the
life span, and a variety of environmental/regulatory
pathways exist that activate particular groups of genes,
leading to adaptive or to maladaptive levels of anxiety
at different life stages.

6.6 Clinical implications
Insights into the evolution of anxiety can be clinically
useful (Marks & Nesse 1994). The transition from anx-
ious personality to anxiety disorder will result when a
combination of genetic vulnerability and life experi-
ences combine to raise anxiety to levels that are non-
adaptive and even crippling in the persons present
environment. Social and other environmental interac-
tions can either intensify anxiety and/or preserve the
life and comfort of the patient with anxiety disorder.
Once a patient is led to realize that his or her symp-
toms are part of the history of human nature, that these
responses can even be advantageous in certain situa-
tions, and that the real problem lies in their occurrence
at the wrong time and place, this understanding can
help alleviate the confusion, shame, and hopelessness
that burden so many patients with anxiety disorders.
As our understanding of genetic mechanisms
involved in the expression of behavior and in predis-
position to mental illness grows exponentially in the
coming years, so will our insight into the evolution of
the behaviors and states of mind that are the subject of
this volume. We can begin to see the outlines of what
lies ahead, but there is much more to be learned. T hope
that we will continue to view this state of affairs with
more curiosity and anticipation than anxiety.
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Section 2
Chapter

heterogeneity

7.1 Introduction

Obsessive-compulsive disorder (OCD) is a neuro-
psychiatric condition characterized by recurrent,
intrusive, and distressing thoughts, images, orimpulses
(obsessions) and repetitive mental or behavioral acts
that the individual feels driven to perform (compul-
sions) to prevent or reduce distress. OCD typically
starts in childhood or adolescence, persists through-
out a person’s life (Skoog & Skoog 1999), and produces
substantial impairment in social, family, and work
functioning (Koran 2000). With a lifetime prevalence
of up to 2-3% (Kessler et al. 2005), the World Health
Organization characterizes OCD among the 10 most
disabling of all medical and psychiatric conditions in
the industrialized world (Murray & Lopez 1996).

Obsessions and compulsions are remarkably
diverse, and are expressed with great variability both
within and across patients over time (Rasmussen &
Eisen 1988). Besides differing in the content of their
symptoms, OCD patients differ in their course of ill-
ness (e.g., early versus late onset) and comorbidity
(e.g., tic-related versus non-tic-related OCD). This
heterogeneity in the clinical phenotype significantly
complicates research on OCD, potentially obscuring
findings and reducing power in studies of pathophysi-
ology (including the search for vulnerability genes),
course, and treatment outcome.

To advance our understanding of the clinical,
neurobiological,and geneticfeatures of OCD, research-
ers have been actively pursuing strategies for dissecting
the heterogeneous phenotype into less complex, more
homogeneous components. Identifying such compo-
nents could lead to the identification of discrete sets of
mechanisms and tailored treatment strategies. In the
first section of this chapter, we review leading efforts
to identify clinically meaningful subtypes of OCD,
including discrete categories based on age of onset and
comorbidity with related disorders, and then describe

Challenges in diagnosing pathological anxiety
Challengesin 0CD research: overcoming

Anthony Pinto, Marco A. Grados, Helen Blair Simpson

efforts to understand obsessive-compulsive (OC)
symptoms as dimensions. In the second section of the
chapter, we proceed from phenotypic characterization
to a discussion of endophenotypes as the “next fron-
tier” in OCD research.

7.2 Attempts to refine the 0CD
phenotype

Both categorical and dimensional approaches have
been applied in research on refining the phenotype of
OCD (Miguel et al. 2005). The categorical approach,
or subtyping, assumes that discrete, mutually exclu-
sive subgroups (categories or taxa) of OCD - based on
specific clinical characteristics such as age of onset or
comorbidity - are more homogeneous than OCD in
general and may be associated with independent pat-
terns of inheritance. In contrast, the dimensional per-
spective contends that quantitative traits underlie OC
phenomena (Radomsky & Taylor 2005).

7.2.1 (ategorical approaches

Several clinical characteristics have been suggested
as useful for subtyping OCD. In their classic article,
Robins and Guze (1970) outlined domains of study
for identifying and validating homogeneous groups
of psychiatric problems, including clinical features,
laboratory studies, response to treatment, course and
outcome, and familial relatedness. Support for putative
subtypes based on early age of OCD onset, comorbid
tics, and comorbid obsessive-compulsive personal-
ity disorder (OCPD) is presented in the sections that
follow.

7.2.1.1 Age of onset

Early age of OCD onset has been associated with a
distinct pattern of phenotypic expression. Using cut
points that range from ages 10 to18, recent investiga-
tions suggest that patients with early-onset OCD have

Anxiety Disorders: Theory, Research, and Clinical Perspectives, ed. Helen Blair Simpson, Yuval Neria, Roberto Lewis-Fernandez, Franklin
Schneier. Published by Cambridge University Press. © Cambridge University Press 2010.
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a more severe clinical presentation (more chronic
course, poorer treatment response) than later-onset
cases (Skoog & Skoog 1999, Rosario-Campos et al.
2001, Albert et al. 2002, Fontenelle et al. 2003). Early-
onset subjects were characterized by a preponderance
of males in some studies (Albert et al. 2002, Fontenelle
et al. 2003) but not others (Sobin et al. 2000, Rosario-
Campos et al. 2001, Millet et al. 2004). Several studies
also reported more lifetime psychiatric comorbid-
ity in early-onset OCD cases. For example, Rosario-
Campos and colleagues (2001) reported higher rates of
comorbid tics in early-onset OCD subjects (48%) ver-
sus later-onset subjects (10%), consistent with other
studies (Diniz et al. 2004, Millet et al. 2004, Delorme
et al. 2005). Maina and colleagues (2008) showed
higher rates of comorbid OCPD in prepubertal-onset
cases (48%) as compared to later-onset cases (20%). It
is not clear whether OCD in childhood increases the
risk for developing later tics or OCPD, or whether
early-onset OCD shares a common pathogenesis with
these other disorders.

In the Brown Longitudinal Obsessive Compulsive
Study, one of the largest clinical cohorts recruited for
primary OCD (n = 293), the mean age of OCD onset
was 18.5 years (Pinto et al. 2006). Men had a signifi-
cantly earlier onset of illness: 19.5 + 9.2 years, com-
pared with 22.0 + 9.8 for women. Fifty-four percent of
the patients experienced the onset of significant symp-
toms before age 18, whereas fewer than 10% reported
onset after age 30 (Grant et al. 2007). Compared to
those with onset after age 18, early-onset subjects
reported significantly higher rates of current aggres-
sive obsessions, religious obsessions, and repeating
rituals. The greater prevalence of “taboo” obsessions,
such as aggressive and religious obsessions, in cases
that onset around puberty suggests that the hormo-
nal and/or psychological changes associated with this
developmental phase may be involved in their patho-
genesis. Maina and colleagues (2008) also reported
higher rates of religious obsessions, repeating rituals,
and counting compulsions in early-onset patients.
Another study, however, found higher rates of hoard-
ing, as well as repeating rituals, in early-onset subjects
(Rosario-Campos et al. 2001).

The early-onset OCD phenotype has been linked to
increased familial loading for OCD (Pauls ef al. 1995,
Nestadt et al. 2000). Pauls and colleagues (1995) found
that relatives of probands reporting onset of OC symp-
toms before age 18 had twice the rate of OCD and sub-
threshold OCD of relatives of probands with late-onset

OCD. Even more striking, in the Johns Hopkins OCD
Family Study, no case proband with an OCD onset age
greater than 17 years had a first-degree relative with
OCD (Nestadt et al. 2000).

7.2.1.2 Comorbid tics

Tics are involuntary movements or vocalizations
driven by premonitory urges. In contrast, compul-
sions in OCD are goal-directed and aimed at prevent-
ing or reducing distress or a dreaded event. Studies
have shown that approximately 30% of adult OCD
patients report a current or past history of tics (typic-
ally a chronic tic disorder or Tourette syndrome, TS)
(Miguel et al. 1997), with TS occurring in about 7% of
patients with a principal diagnosis of OCD (Pigott et al.
1994). These patients show higher rates of symmetry
and hoarding compulsions (Baer 1994, Leckman et al.
1997). Early-onset OCD is also associated with tics
(Diniz et al. 2004, Millet et al. 2004).

Family studies have shown higher rates of OC
symptoms and OCD in relatives of TS patients (Pauls
et al. 1986), as well as higher rates of tics or TS in first-
degree relatives of OCD patients (Leonard et al. 1992,
Pauls et al. 1995) when compared to controls. In the
Johns Hopkins OCD Family Study, Grados and col-
leagues (2001) found that tic disorders were more than
twice as common among relatives of OCD probands
than among control relatives. These findings suggest
that some forms of OCD may have an etiological rela-
tionship with tic disorders and may be variant expres-
sions of the same genes important for the expression of
tics (Miguel et al. 2005).

Other evidence for a comorbid tic disorder sub-
type of OCD comes from studies of brain imaging and
neurocognition. Functional imaging with positron
emission tomography (PET) and functional magnetic
resonance imaging (fMRI) in TS point to dysfunction
in corticostriatial pathways similar to OCD (Braun
et al. 1995, Stern et al. 2000). A neurocognitive study
by Watkins and colleagues (2005) found that both
TS and OCD subjects showed deficits in set shifting
compared to controls. However, the groups differed
in the domains of recognition memory and decision
making.

7.2.1.3 Comorbid obsessive—compulsive personality
disorder (OCPD)

OCPD is a chronic maladaptive pattern of excessive
perfectionism, preoccupation with orderliness and
detail, and need for control over one’s environment that
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leads to significant distress or impairment, particularly
in areas of interpersonal functioning. Individuals with
this disorder are often characterized as rigid and overly
controlling. They may find it difficult to relax, feel obli-
gated to plan out their activities to the minute, and find
unstructured time intolerable (Pinto et al. 2008a). The
presence of comorbid OCPD has been suggested as a
possible OCD subtype (Coles et al. 2008).

Studies using DSM-IV criteria have consistently
found elevated rates of OCPD in subjects with OCD,
with estimates ranging from 23% to 32% (Samuels
et al. 2000, Albert et al. 2004, Pinto et al. 2006), com-
pared with rates of 0.9-3.0% in community samples
(Torgersen et al. 2001, Samuels et al. 2002, Albert et al.
2004). While OCPD is the most frequently diagnosed
personality disorder in OCD (Samuels et al. 2000, Pinto
et al. 2006) and occurs more frequently in individuals
with OCD than in individuals with other anxiety disor-
ders (panic disorder, social anxiety disorder) (Skodol
etal. 1995, Crino & Andrews 1996, Diaferia et al. 1997)
or major depressive disorder (Diaferia et al. 1997), it
is important to note that OCPD is not found in most
OCD cases and is not a prerequisite for OCD.

There is evidence of a familial association between
OCPD and OCD. Several studies have reported
increased frequencies of OCPD traits in the parents of
children with OCD (Swedo et al. 1989, Lenane et al.
1990) and a significantly greater frequency of OCPD
in first-degree relatives of OCD probands compared
to relatives of control probands (11.5% versus 5.8%,
respectively) (Samuels ef al. 2000). In fact, OCPD was
the only personality disorder to occur more often in
the relatives of OCD probands. More recently, Calvo
and colleagues (2008) reported a higher incidence of
DSM-IV OCPD in parents of pediatric OCD probands
versus the parents of healthy children, even after par-
ents with OCD were excluded. Preoccupation with
details, perfectionism, and hoarding were significantly
more frequent in parents of OCD children. Counting,
ordering, and cleaning compulsions in OCD children
predicted elevated odds of perfectionism and rigidity
in their parents.

Individuals with both OCD and OCPD present
with distinct clinical characteristics, patterns of func-
tioning, and course of OCD. Recent data from 629
individuals with personality disorders indicated that
three of the eight DSM-IV OCPD criteria (preoccupa-
tion with details, perfectionism, and hoarding) were
significantly more frequent in patients with comorbid
OCD than in those without OCD (Eisen et al. 2006).

The relationship between OCD and these three criteria
remained significant after controlling for the presence
of other anxiety disorders and major depressive disor-
der, with odds ratios ranging from 2.71 to 2.99.

Coles and colleagues (2008) were the first to sys-
tematically examine a range of clinical characteristics
in individuals with and without comorbid OCPD in a
primary OCD sample. As compared to subjects with-
out OCPD, the OCD+OCPD subjects had a signifi-
cantly younger age at onset of first OC symptoms, as
well as poorer psychosocial functioning, even though
the groups did not differ in overall severity of OCD
symptoms. Individuals with OCD+OCPD also had
higher rates of comorbid anxiety disorders and avoid-
ant personality disorder. These subjects reported
higher rates of hoarding and incompleteness-related
symptoms (including symmetry obsessions and clean-
ing, ordering, repeating compulsions), as compared
to OCD-OCPD subjects. Subjects with comorbid
OCPD were significantly less likely to partially remit
from OCD after two years as compared to those with-
out comorbid OCPD (Pinto 2009). Other studies have
reported a poorer OCD response to both serotonin
reuptake inhibitor (SRI) medications (Cavedini 1997)
and cognitive-behavioral therapy (CBT) (Pinto et al.
2009) in patients with comorbid OCPD, further evi-
dence of a distinct clinical presentation for the putative
comorbid OCPD subtype.

The relationship between OCD and OCPD may be
particularly strong for a subgroup of individuals with
OCD with symmetry-related symptoms. In a clinical
OCD sample, Baer (1994) found thatan OCD symptom
factor characterized by symmetry, ordering, repeating,
counting, and hoarding was most strongly correlated
with the preoccupation with details, perfectionism,
and hoarding criteria of OCPD. Similarly, in the Johns
Hopkins OCD Family Study, Wellen and colleagues
(2007) reported that the ordering and arranging fac-
tor of the Leyton Obsessional Inventory (Cooper 1970)
was the only one associated with OCPD.

7.2.2 Dimensional approaches

Over the last two decades, there has been great interest
in deriving a multidimensional model of OCD based
on symptom content. In this time, more than 20 factor
analyses (involving > 5000 OCD subjects) have deline-
ated the heterogeneous symptoms of OCD into three
to six clinically meaningful dimensions associated with
separable patterns of comorbidity, treatment response,
and neural correlates (Mataix-Cols et al. 2005, Bloch
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et al. 2008). Despite the large number of studies, debate
remains regarding the exact factor structure of OCD
symptoms, in part because differences in clinical ascer-
tainment, scoring, and statistical methods across stud-
ies have sometimes resulted in varying structures.

For example, Baer (1994) applied principal compo-
nents analysis to categories of current symptoms on the
Yale-Brown Obsessive Compulsive Scale — Symptom
Checklist (YBOCS-SC). He reported a three-factor
solution: (1) symmetry/hoarding, which included sym-
metry and saving obsessions and ordering, hoarding,
repeating, and counting compulsions; (2) contamin-
ation/checking, including contamination and somatic
obsessions and cleaning and checking compulsions;
and (3) pure obsessions, including aggressive, sexual,
and religious obsessions. Leckman and colleagues
(1997) conducted a principal components analysis on
the total number of lifetime symptoms in each of the
YBOCS-SC categories in two independent groups of
patients. Four factors were identified: (1) obsessions and
checking, (2) symmetry and ordering, (3) cleanliness and
washing, and (4) hoarding. Using current symptoms
and applying the same scoring method as Baer, Mataix-
Colsand colleagues (1999) reported five factors in their
principal components analysis: (1) symmetry/ordering,
(2) hoarding, (3) contamination/cleaning, (4) aggressive/
checking, and (5) sexual/religious obsessions.

Pinto and colleagues (2007) applied principal com-
ponents analysis to the proportion of current symp-
toms endorsed in each of the YBOCS-SC categories
and reported a similar five-factor solution: (1) sym-
metry/ordering, (2) hoarding, (3) doubt/checking, (4)
contamination/cleaning, and (5) taboo thoughts (aggres-
sive, sexual, and religious obsessions). The resulting
five factors corresponded to long-held OCD symptom
themes, dating back to Janet’s descriptions in 1903 of
incompleteness (les sentiments d’incomplétude, which
corresponds to symmetry/ordering symptoms), for-
bidden thoughts, and doubt (folie du doute) (Pitman
1987).

Bloch and colleagues (2008) presented a meta-
analysis of 21 factor analytic studies of OCD and
reported four factors: (1) symmetry/ordering, (2)
forbidden thoughts and checking, (3) contamination/
cleaning, and (4) hoarding. The authors noted that
the meta-analysis was limited by the use of category-
level rather than item-level (symptom) data from the
YBOCS-SC. Category-level factor analyses are prob-
lematic since they assume the validity of these symp-
tom groupings, restrict the number of items available

for analysis, and limit the symptom dimensions that
can emerge.

To address the limitations of category-level data,
Pinto and colleagues (2008b) independently replicated
the five factors derived in Pinto et al. (2007), using a
separate dataset of lifetime individual symptoms
(rather than symptom categories) from 485 adults with
lifetime OCD enrolled in a family study. These ana-
lyses indicated that the same underlying structure of
OCD symptoms holds in both a sample of individuals
with OCD and a sample of affected family members.
Schooler and colleagues (2008) used a novel item-level
confirmatory factor analysis based on structural equa-
tion modeling on a modified self-report version of the
YBOCS-SC and found support for five factors over
four. The five factors noted in this study are consistent
with those identified by Pinto and colleagues (2008b).

There have been several attempts to evaluate the
familiality of OCD symptom dimensions. Alsobrook
and colleagues (1999) reported that the recurrence
risk of OCD among first-degree relatives of probands
with high scores on either obsessions/checking or sym-
metry/ordering factors was twice as high as thatamong
relatives of probands with low scores on these factors.
The same two factors were correlated between siblings
and mother-child pairs in a sample of TS-affected sib-
ling pairs and relatives (Leckman et al. 2003). Cullen
and colleagues (2007) found significant intrafamilial
sib-sib correlations for the symmetry/ordering and
hoarding factors. In a study of affected sibling pairs,
Hasler and colleagues (2007) reported four factors
with significant sib-sib correlations, with hoarding
and obsessions/checking demonstrating the strongest
familiality. Using the same dataset, Pintoand colleagues
(2008b) reported significant sib-sib associations for
four of their five factors, with the hoarding and taboo
thoughts factors being the most robustly familial.

Two studies support the temporal stability of the
symptom dimensions in adult patients over several
years (Mataix-Cols et al. 2002a, Rufer et al. 2005). Both
noted the tendency for symptom changes to occur
within rather than between dimensions. The strongest
predictor of the presence of a particular symptom was
having had that symptom at a prior time point.

Data from neuropsychological and neuroimaging
studies have suggested that OCD symptom dimensions
may differ in their underlying neurobiology. Lawrence
and colleagues (2006) reported that OCD patients high
on the hoarding dimension showed impaired decision
making on a gambling task, and symmetry/ordering
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symptoms were negatively associated with set shifting.
In a PET study, Rauch and colleagues (1998) reported
that checking symptoms correlated with increased
regional cerebral blood flow (rCBF) in the striatum,
symmetry/ordering with reduced rCBF in the striatum,
and washing symptoms correlated with increased rCBF
inbilateral anterior cingulate and left orbitofrontal cor-
tex. In an fMRI symptom provocation study, patients
demonstrated significantly greater activation than
controls in bilateral ventromedial prefrontal regions
(washing experiment); putamen/globus pallidus, thal-
amus, and dorsal cortical areas (checking experiment);
and left precentral gyrus and right orbitofrontal cortex
(hoarding experiment) (Mataix-Cols et al. 2004). In a
large unmedicated patient sample, van den Heuvel and
colleagues (2009) found that scores on the contamin-
ation/washing dimension were negatively correlated
with gray-matter volume in the bilateral dorsal caud-
ate nucleus and white-matter volume in the right par-
ietal region. Scores on the harm/checking dimension
were negatively correlated with gray- and white-matter
volume of the bilateral temporal lobes. Scores on the
symmetry/ordering dimension were negatively corre-
lated with gray-matter volume of the bilateral parietal
cortex and positively correlated with bilateral medial
temporal gray- and white-matter volume.

With regard to treatment response, studies
show that patients with high scores on the hoarding
dimension respond poorly to various SRI medica-
tions (Mataix-Cols et al. 1999), CBT (Mataix-Cols
et al. 2002b), and the combination of SRI+CBT
(Saxenaet al.2002), although arecent study found that
hoarding and non-hoarding OCD patients responded
equally well to paroxetine (Saxena et al. 2007). There
is also evidence that patients high on the sexual/reli-
gious dimension may have poorer response to CBT
(Mataix-Cols et al. 2002b) and poorer long-term out-
come with combined SRI+CBT (Alonso et al. 2001).
In contrast, in a placebo-controlled study of citalo-
pram (Stein et al. 2007), high scores on the aggressive/
religious/sexual dimension predicted better outcome,
while high scores on the symmetry/hoarding and
contamination/cleaning dimensions predicted worse
outcome.

7.3 Exploring endophenotypes of 0CD
A strategy that has been successfully applied to other
heterogeneous and complex psychiatric disorders is to
identify intermediate phenotypes (precursors to symp-
toms) that are more closely related to neurobiological

mechanisms than phenotypes (Gottesman & Gould
2003, Preston & Weinberger 2005). When these unob-
servable characteristics are found to mediate the
relationship between genes and a given behavioral
phenotype, they are called “endophenotypes,” and they
can be neurophysiological, biochemical, endocrino-
logical, neuropsychological, cognitive, and neuroana-
tomical. Researchers hope that since endophenotypes
areless complex and heterogeneous than the associated
disorder, they will be linked to fewer genes and thus
more amenable to study. Although endophenotypes
are seen as a means to overcome barriers to progress
in genetic studies, they also have broader use in psych-
iatry, such as improving diagnosis and classification,
the development of animal models, and understanding
mechanisms of treatment response.

To maximize the utility of endophenotypes,
Gottesman and Gould (2003) outlined criteria for
their identification, which were further elaborated by
Crosbie and colleagues (2008). A valid endophenotype
should have the following characteristics: (a) sensitiv-
ity and specificity in relation to the disorder, (b) herit-
ability and genetic specificity, (c) familial aggregation,
(d) presence in unaffected relatives, (e) trait-like quali-
ties (i.e., temporally stable), (f) biological plausibility,
(g) sound psychometric properties, and (h) feasibility.
The distinction between “endophenotypes” and “bio-
logical markers” is that a biological marker is not neces-
sarily related to genes and may signify differences that do
not have genetic underpinnings, while endophenotypes,
on the other hand, are heritable. In OCD, the study of
endophenotypes is in its infancy, and to date none of the
candidate markers under study satisty all of the criteria
listed here. The most promising candidates - neurocog-
nitive, physiological, and neuroimaging measures — are
presented in the sections that follow.

7.3.1 Potential neurocognitive measures

Several neurocognitive measures have been examined
in OCD as potential markers of neural dysfunction.
These measures have focused on functions associated
with the cortical-striatal-thalamic circuits implicated
in OCD, including response inhibition, reversal learn-
ing, set shifting, and other executive functions.
Because the symptoms of OCD suggest problems
inhibiting motor behavior, a deficit in response inhi-
bition, as measured by the stop-signal reaction time
(SSRT: the processing time required to inhibit a pre-
potent motor response), has been proposed as a can-
didate neurobehavioral marker. The stop-signal task
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measures a subject’s ability to withhold a planned
movement in response to an infrequent countermand-
ing signal (Boucher et al. 2007). SSRT has been shown
to be significantly longer in subjects with OCD and
their unaffected first-degree relatives, as compared to
healthy comparison subjects (Chamberlain et al. 2006,
2007). Impaired SSRT was further correlated with
reduced gray matter in orbitofrontal and right inferior
frontal regions, as well as with increased gray matter
in the cingulate, parietal, and striatal regions (Menzies
etal.2007). Since these studies focused on patients with
predominantly washing/checking symptoms, further
research is needed to determine if the results generalize
to other OCD subgroups. Still, these findings provide
some evidence for OCD as a disorder of disinhibition.

A deficitin reversal learning has also been proposed
asa putative neurobehavioral marker of OCD. Reversal
learning allows behavior to be flexibly altered following
negative feedback (Robbins 2007). It is thought that the
orbitofrontal cortex is necessary to generate outcome
expectancies that allow for the computation of predic-
tion errors ultimately used to “update” associations
(Delamater 2007). Reduced activation of several cor-
tical regions, including the lateral orbitofrontal cortex,
was observed during a reversal learning task (a trial-
and-error task in which feedback was given after every
secondresponse) in OCD patients and their unaffected,
never-treated first-degree relatives (Chamberlain et al.
2008). As with SSRT, replication and further study is
required to validate reversal-learning-related hypo-
function as a vulnerability marker for OCD.

Difficulty with set shifting/cognitive flexibility is
yet another executive function that has been consid-
ered a neurobehavioral marker, based on the notion
that compulsions are often performed according to
rigid rules and such symptoms may be mediated by
problems shifting attentional focus (Chamberlain
et al. 2005). OCD subjects and their unaffected first-
degree relatives showed deficits in extradimensional
set shifting, as measured by the Intradimensional/
Extradimensional Shift Task (Chamberlain et al. 2006,
2007). The deficit was specific to the stage of the task in
which it was necessary to shift attentional focus away
from a previously relevant stimulus dimension (simi-
lar to a category shift on the Wisconsin Card Sorting
Test). However, no group differences in brain activa-
tion during extradimensional set shifting were found
(Chamberlain et al. 2008). Furthermore, the finding of
an extradimensional set-shifting deficit has not been
consistent (Simpson ef al. 2006), and does not appear

to be specific to OCD (e.g., reported in a Tourette syn-
drome sample: Watkins et al. 2005).

Difficulty with planning has also been reported in
OCD (Delorme et al. 2007), but the low specificity of
this executive deficit and its prevalence in other neuro-
psychiatric disorders make it a less attractive option to
pursue.

7.3.2 Potential physiological measures

A physiological measure that holds promise as a can-
didate biological marker of OCD is error-related
negativity (ERN). ERN is a sharp negative deflection
in the event-related potential (ERP) recorded from
midline frontal or central scalp electrodes that peaks
about 50-150 milliseconds after the commission of an
error. The ERP reflects early error-processing activity
of the anterior cingulate cortex (Olvet & Hajcak 2008).
Increased action monitoring as indexed by the ERN
has been theorized as a putative risk factor for anxiety
disorders and depression. Response monitoring tasks,
such as the stop-signal task, provoke error responses
thatcanthenbeusedtodetectan ERN response. Studies
in both adults and children confirm that OCD sub-
jects consistently produce an abnormal ERN response
(Olvet & Hajcak 2008), but data on unaffected relatives
of OCD probands are needed. Additionally, the exag-
gerated ERN response observed in OCD appears to be
a trait-like marker in that it is not altered with treat-
ment of OCD symptoms (Hajcak et al. 2008). Given the
familial relationship between OCD and generalized
anxiety disorder (GAD) (Nestadt et al. 2001), it is of
interest that both GAD and OCD produce an exagger-
ated ERN response, in contrast to phobic disorders and
controls (Hajcak et al. 2003).

Another physiological measure under considera-
tion as a biological marker of OCD is prepulse inhi-
bition (PPI). PPI is a robust measure of sensorimotor
gating that has been validated across vertebrate species
(Geyer et al. 2001). Sensorimotor gating refers to the
process by which a neural system screens or “gates”
extraneous external (sensory) and internal (cogni-
tive, motor) information out of awareness, so that an
individual can focus on the most salient stimuli (Butler
et al. 1990). Specifically, PPI represents the reduction in
the startle reflex that occurs when a startling stimulus
is preceded by a barely detectable “prepulse” stimulus
(Graham 1975). The prepulse thus inhibits or “gates”
the startle reflex. In humans, PPIis assessed by measur-
ing the degree to which a weak acoustic stimulus (the
prepulse) suppresses the startle response (measured
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by eye blink) to a later acoustic stimulus (the pulse).
Experimentally, PP is elicited on the first exposure to
the combination of prepulse and pulse stimuli, is not a
form of conditioning, and does not exhibit habituation
or extinction over multiple testing sessions (Hoffman
& Ison 1980). The intrusive thoughts and images (i.e.,
obsessions) and repetitive acts (i.e., compulsions)
that characterize OCD are thought to reflect sensori-
motor gating deficits that arise from deficient central
inhibitory functioning. Two preliminary studies have
reported decreased PPI of the acoustic startle response
in OCD patients (Swerdlow et al. 1993, Hoenig et al.
2005). Further research in OCD subjects and their
first-degree relatives, along with validation with brain
imaging, is needed to elucidate the utility of impaired
PPI as a candidate OCD endophenotype.

7.3.3 Potential neuroimaging measures

Modern neuroimaging techniques have allowed abnor-
malities in white-matter brain tissue to be investigated
as potential OCD endophenotypes. Using diffusion
tensor imaging, a magnetic resonance imaging tech-
nique that quantifies water diffusion, Menzies and col-
leagues (2008) found significantly reduced fractional
anisotropy in right inferior parietal white matter and
significantly increased fractional anisotropy in a right
medial frontal region in OCD subjects, as compared to
matched healthy controls. Unaffected first-degree rela-
tives of OCD probands exhibited similar white-matter
abnormalities, which led the authors to propose that
such abnormalities may be markers of increased gen-
etic risk for OCD. As this is the first study to examine
white-matter differences in relatives of OCD patients,
replication is necessary.

7.4 Conclusions and future directions
The phenotype of OCD is heterogeneous, and this het-
erogeneity presumably underlies differences between
individuals in treatment response and the variabil-
ity observed in biological and genetic findings. To
advance both treatment and our understanding of the
etiology and pathophysiology of OCD, researchers
have increasingly looked for ways to characterize more
homogeneous components of OCD. These efforts have
included attempts to clarify both key phenotypes and
characteristic endophenotypes of OCD.

Subtypes of OCD have been proposed, based
on early age of onset, tic comorbidity, and OCPD
comorbidity. These categorical subtypes are relatively
easy to identify and may be helpful for clinicians to

note due to their distinct clinical presentations. The
problem with this approach is that these categories
may or may not map dichotomously onto biological
features, and recruiting only one or the other subtype
makes research difficult, given the relatively low preva-
lence of OCD and the need for large samples to power
studies involving analyses of subgroups.

A dimensional approach avoids this problem of
categorization, since all individuals can be scored
along dimensions, which serve as quantitative meas-
ures of the phenotype. As a result, there has been great
interest in deriving a multidimensional model of OCD
based on symptom content. However, a comprehen-
sive dimensional structure has not been agreed upon,
and the methods for dimensionalizing the pheno-
type are not yet standardized amongst researchers.
Symptom-based research is limited by the psychomet-
ric properties of the measurement tools, and greater
attention needs to be paid to the reliability and val-
idity of symptom assessment. New instruments,
like the Dimensional YBOCS (DYBOCS) (Rosario-
Campos et al. 2006) and the Dimensional Obsessive-
Compulsive Scale (DOCS) (Abramowitz et al. 2010)
will allow collection of symptom data in a dimensional
manner. Although preliminary data suggest that these
dimensions are mediated by relatively distinct neural
systems, these intriguing findings require replication.
Genetic studies incorporating the symptom dimen-
sions are also under way.

Another approach to deconstructing the hetero-
geneity of OCD is the identification of vulnerability
markers or endophenotypes. As reviewed above, a
few putative endophenotypes have been proposed,
although this work is in its infancy. A strength of this
approach is that endophenotypes rely upon objective
measurements instead of subjective ratings of symp-
toms. In addition, many of the proposed endophe-
notypes can be studied in animal models, where the
technology exists to dissect cellular and molecular
mechanisms. A challenge of this approach is to link
the putative endophenotypes back to the clinical phe-
nomenon in such a way that advances in knowledge
about the endophenotype lead to advances in clinical
care. If researchers focus too narrowly on the use of
endophenotypes in genetic studies, they may overlook
important biological markers that might not be useful
for genetic studies but might instead predict who may
or may not respond to specific treatments. The process
ofidentifying and validating markers of OCD may also
yield new treatment targets, such as neurocognitive
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deficits, that interfere with psychosocial functioning
and quality of life. Finally, the likelihood that envir-
onmental causes (e.g., trauma, stressful life events,
infection) and gene-environment interactions play an
important role in the etiology of OCD may make the
identification of endophenotypes more difficult than it
might appear.

Integrating phenotypical and endophenotypi-
cal approaches may be fruitful in advancing the field.
Phenotypical insights might suggest putative endophe-
notypes, and, in turn, endophenotypes may help revise
our notion of phenotype. For example, the dimensional
approach has helped researchers account for pheno-
typic heterogeneity and has led to findings of distinct
neuropsychological profiles (Lawrence et al. 2006)
and neural systems (van den Heuvel et al. 2009) for the
various OCD symptom dimensions. In conclusion, as
reviewed in this chapter, researchers are pursuing mul-
tiple avenues to overcome the problem of heterogeneity
in OCD, in the hopes of making gains in conceptualiza-
tion, pathophysiology, and treatment.
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8.1 Introduction

The diagnostic category of social anxiety disor-
der (SAD), also known as social phobia, has been
well validated over the past three decades since its
introduction in the DSM-III. Characterized by core
features of excessive fear of embarrassment and asso-
ciated avoidance of social situations, SAD can reliably
be diagnosed (Mannuzza et al. 1995). It also can be
differentiated from other anxiety disorders, and its
prototypical course differs from other phobic dis-
orders in having mean age of onset in the mid teens
(later than most specific phobias and earlier than
typical agoraphobia). Other common and relatively
specific features include physical symptoms of blush-
ing, sweating, or trembling (Connor et al. 2006a)
and associated cognitive processes of self-directed
attention and fears of negative evaluation (Schultz
& Heimberg 2008). Family members of persons with
SAD have a specific increased risk of also having the
disorder (Low et al. 2008).

The neurobiological profile of SAD is characterized
by hyper-responsivity of amygdala fear circuitry and
sensitivity to fear conditioning for social threat stim-
uli (Stein et al. 2002, Lissek et al. 2008). There is evi-
dence for dysregulation of serotonin, dopamine, and
hypothalamic-pituitary—adrenal (HPA) axis systems
(Argyropoulos et al. 2001), as well as differences in
startle and autonomic reactivity (Cornwell et al. 2006).
Persons with SAD respond to treatment with specific
forms of cognitive-behavioral therapy and to phar-
macotherapies including selective serotonin reuptake
inhibitors (SSRIs), benzodiazepines, and monoamine
oxidase inhibitors (MAOIs) (see Chapter 23).

A challenging issue in defining this disorder has
been where to demarcate its boundary with nor-
mality. Unlike some psychiatric disorders that are
characterized by features outside of usual everyday

o Isthereaspectrum of social

experience, such as panic attacks or hallucinations,
SAD is defined by an excess of the concerns about
negative evaluation that are also the currency of many
normal social interactions. Differentiating SAD from
normality therefore rests on the more subjective judg-
ments of whether symptoms of SAD are “excessive
and unreasonable,” whether they “interfere signifi-
cantly with the person’s normal routine, occupational
functioning, or social activities or relationships,” and
whether there is “marked distress about having the
phobia” (American Psychiatric Association 2000).
Studies have shown that varying the stringency of the
definition of this threshold (e.g., by requiring moder-
ate distress, marked distress, or distress accompanied
by impairment) yields community prevalences of sig-
nificant social fears ranging from 2% to 19% (Stein et
al. 1994). Furthermore, persons with symptoms that
fall short of the DSM threshold for a full diagnosis
of SAD also evidence substantial impairment, based
on objective assessments (Davidson et al. 1994, Fehm
et al. 2008).

Some critics of psychiatry have seized upon this
boundary dispute as evidence for the claim that SAD
does not exist. Mental-health clinicians, on the other
hand, tend not to worry about this threshold issue,
because persons who are neither suffering nor impaired
do not as a rule present for treatment. As researchers
of SAD and social neuroscience, we find this qualita-
tive continuity of SAD features across the diagnostic
threshold to be neither a fatal flaw in the disorder’s def-
inition nor a clinically irrelevant peccadillo. Instead, it
suggests a trait-like diathesis or temperament that may
be essential to understanding the pathophysiology and
informing the clinical treatment of SAD and related
disorders.

This chapter assesses the relationship of SAD to
trait phenomena of shyness, behavioral inhibition,
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and avoidant personality. We explore the concept that
these constructs lie on a spectrum of socially anxious
temperaments, and that these temperaments are essen-
tial and adaptive for group-living species. Finally, we
consider evidence that the same temperamental fea-
tures influence, to a variable extent, a much broader
spectrum of psychopathology.

8.2 SAD and trait phenomena

Several key features of SAD are also considered defin-
ing features of personality traits and disorders, includ-
ing early age of onset, chronic course, pervasive quality,
and tendency to be experienced as ego-syntonic. These
qualities contribute to the low rate of treatment seeking
in SAD, as many persons view it as an immutable part
of their personality. SAD appears to overlap “shyness,”
a lay term for a familiar and ubiquitous trait, reported
by as many as 90% of community subjects in one sur-
vey (Zimbardo 1977). At the other extreme of severity,
personality disorder researchers have characterized
avoidant personality disorder, which shares with SAD
the trait features of social avoidance related to anxiety
(American Psychiatric Association 2000).

8.2.1 Shynessand SAD

Several studies have examined the relationship of shy-
ness to SAD. Persons in both groups share frequent
concerns about blushing, trembling, sweating, fears of
negative evaluation, and avoidance of social situations
(Turner et al. 1990). Most shy persons, however, do not
meet criteria for SAD. For example, in a non-clinical
sample of college students, SAD was diagnosed in 36%
of highly shy subjects (defined by scoring in the upper
10th percentile on a shyness self-report scale) but in only
4% of moderately shy subjects (those who scored in the
40th to 60th percentile) (Stein et al. 2001a).

At the same time, a majority of SAD patients do
report a history of shyness, including 76% of those with
the generalized subtype, and 56% of those with the non-
generalized subtype of SAD in one study (Stemberger
et al. 1995). Shyness and SAD also appear to be related
within families. Mothers of shy four-year-olds had an
almost eight-fold increase in the rate of SAD (Cooper &
Eke 1999). Thus, the existing evidence for a relationship
between shyness and SAD, while limited, points to an
overlap in symptomatology that differs more in sever-
ity and impairment than in quality of fears or behaviors.
At higher levels of shyness, fear and avoidance of social
situations are more likely to result in impairment in
function that fulfills criteria for SAD.

8.2.2 Avoidant personality disorder
and SAD

Avoidant personality disorder (APVD) is another trait
construct that may be related to SAD. The original
criteria for APVD drew upon of the work of Millon
(1969), who conceptualized persons with the disorder
as actively avoidant of social relationships, in con-
trast to the passive detachment of schizoid personality
disorder. Current diagnostic criteria for APVD con-
sist of seven items, each of which describes an elem-
ent of avoidance due to fears of negative evaluation
or interpersonal inadequacy (American Psychiatric
Association 2000). More than two dozen studies have
attempted to disentangle the relationship between
APVD and SAD, but this has proven to be a difficult
task, given that rates of APVD among SAD patient
samples range as high as 84% (Alnaes & Torgersen
1988), with the highest rates among the more severe
generalized subtype of SAD. The disorders co-occur
in families (Stein et al. 1998), and they also respond to
similar treatments (Turner et al. 1992), although, like
SAD of greater severity, SAD with APVD may be more
difficult to treat (Massion et al. 2002). Recent studies
have been divided on whether SAD and APVD over-
lap so much that they should be considered a single
category (Chambless et al. 2008, Huppert et al. 2008)
or whether APVD shows some significant qualitative
differences, such as a broader range of symptoms and
interpersonal dysfunction (Hummelen et al. 2007).
Such differences, however, may be limited to environ-
mental rather than genetic determinants (Reichborn-
Kjennerud et al. 2007). Most findings are consistent
with the concept of a single continuous trait contribut-
ing to the features that are shared by these disorders.

8.2.3 Behavioral inhibition and SAD

A variety of other measurable psychological trait con-
structs have been closely associated with SAD, includ-
ing fear of negative evaluation, avoidance of social
interaction, and fear of scrutiny/performance. Traits
that extend beyond the social sphere, such as neuroti-
cism and harm avoidance, are also associated with
SAD, albeit with less specificity. Among traits associ-
ated with SAD, however, behavioral inhibition to the
unfamiliar has emerged as one of the most likely to
be helpful in understanding the biological underpin-
nings specific to the disorder.

First described by Kagan and colleagues (1988)
as a stable temperamental style identifiable by the
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second year of life, behavioral inhibition involves
the tendency to withdraw in response to unfamiliar
people, situations, and objects. Researchers assess
the behavioral inhibition by measuring latencies to
approach and vocalization in novel situations and by
quantifying socially reticent behaviors in free-play
situations (Fox et al. 2005). When behaviorally inhib-
ited children are placed in an unfamiliar situation,
they tend to cry, fret, withdraw, and/or fail to interact
with others. Inlongitudinal studies, behavioral inhibi-
tion shows moderate stability, with 30-70% of behav-
iorally inhibited infants retaining the temperamental
profile into childhood (Kagan et al. 1988, Broberg
etal. 1990).

Although behavioral inhibition has been associ-
ated with anxiety disorders in general, and with major
depression, recent longitudinal (Schwartz et al. 1999;
Biederman et al. 2001; Hirshfeld-Becker et al. 2007)
and retrospective (Hayward et al. 1998) studies have
identified a more specific relationship with the psycho-
pathology of SAD. Hirshfeld-Becker and colleagues
(2007) found that behavioral inhibition in infancy (21
months) and childhood (four and six years) specifically
predicted the onset of SAD by middle school. Schwartz
and colleagues (1999) found that 34% of children origi-
nally classified as behaviorally inhibited had developed
generalized social anxiety by early adolescence, sig-
nificantly more than the 9% of uninhibited children
who developed SAD. Similar associations of behavio-
ral inhibition with later childhood shyness have been
identified prospectively (Schmidt et al. 1997).

Neurobiological findings associated with behavio-
ral inhibition show a number of parallels with findings
reportedinSAD,includingperipheral markersshowing
sympathetic arousal, elevated cortisol, and increased
startle (Hirshfeld-Becker et al. 2008). Functional mag-
netic resonance imaging (fMRI) studies suggest that
adults with a history of behavioral inhibition (Schwartz
et al. 2003) and young adolescents who were consist-
ently behaviorally inhibited since childhood (Perez-
Edgar et al. 2007) show increased amygdala activity to
unfamiliar and emotional faces, respectively. This par-
allels findings of amygdala hyper-responsivity to harsh
emotional faces in persons with SAD (Stein et al. 2002,
Yoon et al. 2007). Preliminary genetic evidence sug-
gests that presence of the short allele of the serotonin
transporter may interact with environmental factors,
such as low maternal social support, to increase risk
for behavioral inhibition in middle childhood (Fox
et al. 2005). In a study of children’s cerebral responses

to facial expression, shyness/behavioral inhibition and
presence of the short allele of the serotonin transporter
were associated with altered cerebral processing of
angry face stimuli (Battaglia et al. 2005).

An advantage of behavioral inhibition as a con-
struct for neurobiological research is its basis in
observation of behaviors, which has allowed it to
be studied translationally in non-human primates.
Monkeys demonstrate stable individual differences
in social behaviors that appear homologous to human
temperamental differences. Social inhibition hasbeen
shown to be consistent across conditions in vervet
monkeys (Fairbanks et al. 2004a), and inhibition of
approach to an unfamiliar conspecific has been asso-
ciated with higher cerebrospinal levels of the serot-
onin metabolite 5-HIAA and higher serotonergic
responsivity to fenfluramine challenge (Manuck et al.
2003). This temperament appears to have a heritable
component that can also influence response to stress-
ful life events. Latency to leave a mother in order to
explore novel objects has been shown to be heritable
in young rhesus monkeys (Williamson et al. 2003),
as have approach behaviors in adolescent and adult
vervet monkeys exposed to an unfamiliar conspecific
(Fairbanks et al. 2004b). Higher levels of behavioral
inhibition may compromise mechanisms for coping
with major social stressors, such as maternal sepa-
ration, leading acutely to greater cortisol elevations
and the potential for longer-term social impairments
(Erickson et al. 2005).

In summary, SAD, avoidant personality disorder,
shyness, and behavioral inhibition all appear to be
manifestations of a social anxiety temperamental spec-
trum. Shyness is a lay term representing the mildest
end of this continuum; behavioral inhibition is defined
more narrowly through observation of young children
in alaboratory setting; SAD is a yet-narrower category,
defined by distress or impairment due to social anxi-
ety, and often characterized by emergent fears of nega-
tive evaluation; and avoidant personality disorder lies
at the severe extreme, defined by broad avoidance due
to social fears. Despite their varied definitions, these
contructs overlap in phenomenology, genetics, neu-
robiology, and response to treatment. But why should
this area of temperament be the focus of so many con-
vergent constructs?

8.2.4 An evolutionary perspective

From an evolutionary perspective, the conservation
of social behavioral inhibition across primate species
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suggests that the trait may have some adaptive value.
Ohman (1986) conceived of social submissiveness as a
behavioral system that may be fundamental to group-
living species. Within many group-living species, dom-
inance hierarchies manage competition for resources
(Hinde 1985), and in such hierarchies, aggressive
behavior of dominant individuals has the clear ben-
efits of increasing an individual’s access to resources
and reproductive success, particularly when the social
group is unstable. Risk taking, however, may be less
beneficial in another context. In stable social groups,
excessive aggression may interfere with social integra-
tion and lead to resistance from other powerful group
members, whereas submissive or inhibited behavior
prevents physical attack by dominant and often phys-
ically stronger individuals. This adaptive quality of
behavioral inhibition may have contributed to the per-
sistence of this trait.

Gilbert (2001) has suggested that in humans,
dominance may be conferred by attractiveness more
than aggression, and the social anxiety and submissive
behavior associated with behavioral inhibition may
function to prevent anticipated rejection or embar-
rassment. Carried to the extreme, however, social anxi-
ety carries a cost of missed opportunities to advance
desired relationships and social status. This perspective
is consistent with the idea that trait behavioral inhibi-
tion may have adaptive functions, but its more extreme
forms may lead to the misadaptation of SAD, and may
also predispose to and interact with a broader range of
psychopathology.

8.3 Trait social anxiety and a broader
spectrum of related psychopathology

The spectrum of social anxiety temperament also
appears to be related to a much broader spectrum of
associated psychopathology. Identifying the relation-
ships of trait behavioral inhibition and SAD to other
psychiatric and medical disorders has implications
for diagnostic nosology, clinical identification of
comorbidity, and selection of treatment approaches.
Awareness of such relationships can alert clinicians to
explore potential comorbidities and to modify treat-
ments to address multiple target symptoms. It can also
stimulate research that crosses diagnostic bounda-
ries to investigate more basic neurobiological and
psychological constructs. The following section will
critically review evidence for the relationship of trait
social inhibition/anxiety and SAD to selected other
psychiatric and medical disorders. The validity of these

proposed relationships will need to be confirmed by
long-term prospective assessments of the relation-
ship of behavioral inhibition to other disorders, and
they may ultimately be best defined by identification
of specific neurobiological or environmental com-
monalities. Until such knowledge becomes available,
however, the delineation of a social anxiety spectrum
based upon phenomenological assessments of syndro-
mal overlap and comorbidity of SAD with other disor-
ders may be a preliminary indicator of relevant areas of
psychopathology.

8.3.1 Selective mutism

Selective mutism has been closely linked to SAD. It
shares with SAD behavioral inhibition in the form of
avoidance of speaking behavior, as characterized by
persistent failure to speak in one or more major social
situations, including school, despite the ability to com-
prehend spoken language and to speak. Although dis-
parate theories have been offered for the causation of
selective mutism, two of the largest descriptive studies
of the disorder have suggested that it may be a variant
of SAD. One study reported that 97% of 30 children
with DSM-III-R selective mutism were diagnosed with
social phobia or avoidant disorder of childhood (the
latter has been essentially subsumed under the diag-
nosis of SAD in DSM-1IV) (Black & Uhde 1995). The
other study found that all 50 subjects in a case series of
selective mutism met DSM-III-R criteria for SAD or
avoidant disorder of childhood (Dummit et al. 1997).
Rates of generalized SAD specifically have been found
to be elevated in the parents of children with selective
mutism (37% versus 14% in parents of control-group
children) (Chavira et al. 2007). The possible presence
of language difficulties concurrent with social anxiety
may be a specific feature of selective mutism (Manassis
et al. 2003). Pharmacological treatment with classes
of medication known to be efficacious in SAD has
appeared promising in small open trials (Golwyn &
Sevlie 1999).

8.3.2 Autism and Asperger’s syndrome

Among other childhood disorders, autism and
Asperger’s syndrome are less tightly linked with SAD.
They do share prominent social dysfunction with SAD,
and these disorders are often mentioned together when
researchers have speculated about human application
of animal models of social dysfunction. More than a
quarter of persons with autism spectrum disorders
may have SAD (Simonoff et al. 2008). Persons with
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SAD alone, however, lack the pervasive impairment in
social development and social relatedness that charac-
terizes the autism spectrum disorders (Cath et al. 2008).
Family studies have found an increased rate of SAD in
the families of autistic spectrum probands, though the
mechanism of this association remains unclear (Piven
& Palmer 1999).

8.3.3 Other anxiety disorders

Otheranxiety disorders - particularly other phobic dis-
orders, panic disorder, and generalized anxiety disor-
der - have the highest rates of comorbidity with SAD in
adults (Schneier et al. 1992), as well as some increased
familiality and substantial overlap in the range of effec-
tive treatments and many neurobiological measures.
The anxiety disorders are, of course, grouped diagnos-
tically by the commonality of their prominent anxiety
symptoms, and the phobic disorders all feature pho-
bic avoidance. The close relationship of SAD to other
anxiety disorders, though not surprising, is clinically
important, and reflects shared diagnostic features
and possibly shared higher-order traits, such as harm
avoidance or neuroticism. SAD comorbidity among
persons with other anxiety disorders may identify sub-
groups associated with differences in neurobiological
functioning (Schneier et al. 2008) and differences in
clinical features such as delayed treatment response
(Berger et al. 2004).

8.3.4 Affective disorders

About a quarter of persons with major depressive
disorder (MDD) also have SAD, yielding a 3.9%
lifetime prevalence of the comorbid condition in
the community (Kessler et al. 1999). Pre-existing or
comorbid SAD is a well-documented risk factor for
amore severe syndrome of depression with an earlier
age of onset and increased number and duration of
MDD episodes, suicidal ideation and attempts, alco-
hol dependence, and presence of the atypical subtype
trait of interpersonal sensitivity (Alpert et al. 1997,
Kessler et al. 1999, Parker et al. 1999, Nelson et al.
2000, Stein et al. 2001b, Beesdo et al. 2007, Dalrymple
& Zimmerman 2007, Holma ef al. 2008). In patients
with a principal diagnosis of SAD, improvement in
social anxiety appears to mediate improvement of
depressive symptoms in cognitive-behavioral ther-
apy (Moscovitch et al. 2005).

In comparison to comorbidity of SAD with MDD,
comorbidity of SAD with bipolar disorder is much less
common, although SAD and other anxiety disorders

do co-occur with bipolar disorder at rates greater than
chance (Kessler et al. 1999, Tamam & Ozpoyraz 2002).
Perugi and colleagues (2001) have suggested that the
comorbidity of SAD with bipolar disorder may have
some specificity with the bipolar II subtype, especially
in the presence of comorbid alcohol abuse (Perugi
et al. 2002), and they have hypothesized that the social
inhibition characterizing SAD may lie on a contin-
uum with the disinhibition seen in bipolar II disorder
(Himmelhoch 1998, Perugi et al. 2001).

8.3.5 Substance use disorders

Epidemiological and clinical studies have generally
found SAD to be associated with increased rates of
alcohol dependence, with SAD usually preceding
the onset of the alcohol problem (Schneier et al.
2010). There is some evidence that persons with
SAD are more affected by peer pressure to abuse
substances. Additionally, some SAD patients experi-
ence their alcohol use as self-medication, and sev-
eral models of the relationship of these disorders
postulate that alcohol reduces anxiety, providing
reinforcement of the drinking response. Social situ-
ations and anxiety symptoms then become condi-
tioned cues that lead to the repeated consumption
of alcohol (Morris et al. 2005). Thus, comorbid SAD
may serve as a marker for a particular type of predis-
position to alcohol abuse.

Presence of comorbid SAD can also impact the
treatment of substance use disorders, for instance
through refusal to participate in group modalities
due to social anxiety. Studies of combined treatment
for comorbid patients have had mixed results. In one
study, cognitive-behavioral therapy directed at both
alcoholism and social anxiety was not superior to ther-
apy directed at alcoholism alone (Randall et al. 2001);
paroxetine treatment of comorbid patients reduced
social anxiety and altered the pattern of drinking, but
did not reduce overall alcohol consumption (Book
et al. 2008, Thomas et al. 2008).

8.3.6 Eating disorders

While social anxiety is not central to the concep-
tualizations of eating disorders, both anorexia
and bulimia nervosa patients may have promin-
ent concerns around negative evaluation of their
appearance by others. In a recent study, 59% of
patients with bulimia nervosa and 55% of patients
with anorexia nervosa had comorbid SAD (Godart
et al. 2000), and SAD pre-dated the eating disorder
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in 75% of cases. SAD features of fear of negative
evaluation and attention to social comparison have
been shown to be associated with eating disorder
behaviors and attitudes (McClintock & Evans 2001,
Gilbert & Meyer 2003).

8.3.7 Body dysmorphic disorder

Body dysmorphic disorder is characterized by preoc-
cupation with an imagined physical anomaly, often
leading to compulsive behaviors and social avoidance.
For some persons with body dysmorphic disorder, fear
of evaluation of their appearance by others is promi-
nent. High rates of SAD, ranging from 20% to 50%,
have been reported among patients with body dys-
morphic disorder (Coles et al. 2006). A family-history
study also found increased rates of SAD in the family of
body dysmorphic disorder probands (Altamura et al.
2001). Recent findings, however, suggest that the lon-
gitudinal course of body dysmorphic disorder is more
closely linked to obsessive-compulsive disorder than
to SAD (Phillips & Stout 2006).

8.3.8 Psychotic disorders

SAD has been reported to be a pre-morbid risk factor
for schizophrenia (Tien & Eaton 1992) and a comor-
bid disorder in as many as 36% of outpatients with
schizophrenia (Pallanti et al. 2004). In the latter study,
however, SAD was unrelated to positive or negative
symptoms, which does not support its being integral
to the schizophrenia syndrome. Instead, others have
found that persons with schizophrenia who have
comorbid SAD experience greater shame and loss of
status associated with their psychotic disorder diagno-
sis (Birchwood et al. 2006). Treatment of schizophre-
nia with the atypical antipsychotic clozapine has been
associated with an unexplained high rate of emergent
SAD (Pallanti et al. 2000).

Taijin kyofusho (TKS) is an East Asian variant of
SAD that is conceptualized as ranging from typical
SAD symptoms to delusional symptoms. In addition to
having features that are characteristic of SAD, such as
fears of embarrassment and of showing signs of anxi-
ety, TKS also includes several culture-specific features
that may have a delusional intensity, such as a fear of
offending others by making too-direct eye contact,
experiencing a stiff facial expression, and emitting
body odor. There has been discussion over whether to
bring TKS features into future diagnostic criteria for
SAD (Kinoshita et al. 2008).

8.3.9 Medical conditions that draw
undesired attention

In Parkinson’s disease, elevated rates of social anxi-
ety symptoms have been found in some studies, with
mostcasesreported asnotpurelysecondarytoembar-
rassment over Parkinsonian symptoms (Kummer
et al. 2008). Some evidence for hypodopaminergic
function in SAD has raised the question of possible
shared dopaminergic mechanisms in the elevated co-
occurrence of these conditions (Schneier et al. 2000).
Other neurological and behavioral conditions with
elevated rates of SAD or social anxiety symptoms
include spasmodic torticollis (Gundel et al. 2001),
essential tremor (Schneier et al. 2001), and stutter-
ing (Stein et al. 1996). Similarly, social anxiety has
been shown to be high following facial disfigurement
(Newell & Marks 2000), and persons with SAD and
hyperhidrosis appear to benefit most from treatment
independently directed at each condition (Connor
et al. 2006b). All these disorders draw undesired
attention that may trigger social anxiety. The sub-
set of disorders with symptoms such as tremor or
sweating, which may also be manifestations of social
anxiety, appear to have more complex interwoven

relationships with SAD.

8.4 Conclusions

Social anxiety disorder is a common condition with
many trait-like features. It is closely associated with
trait shyness, avoidant personality disorder, and the
temperament of behavioral inhibition. Social behav-
ioral inhibition appears to be conserved as a common
temperament across primate species and may have
adaptive qualities. Recognition of this trait quality
may be important in researching the biological and
psychosocial underpinnings of SAD. Clinically, the
common trait of social inhibition may influence the
expression, comorbidity, and appropriate treatment
of avariety of psychiatric disorders, particularly those
with prominent inhibition or anxiety components.
Persons with these disorders should be thoroughly
assessed for features of SAD and inhibited tempera-
ment, and treatment may need to be directed at mul-
tiple targets. Future research should investigate the
neurobiological and psychosocial underpinnings of
the socially/behaviorally inhibited temperament and
their relationships to this spectrum of psychiatric

disorders.
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9.1 Introduction

Anxiety and depression frequently co-occur in the
same individual, either simultaneously or sequentially.
The purpose of this chapter is to review the phenome-
nology and neurobiology of co-occurring anxious and
depressive symptoms and disorders and to describe
their clinical relevance, including prognostic and
treatment implications. Several clinical syndromes in
which anxiety and depression co-occur are described
in more detail below.

9.2 Epidemiology
9.2.1 Syndromes

The term “anxious depression” is used frequently in the
literature but is not consistently defined. A syndromal
Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV) depressive disorder (e.g.,
major depressive disorder [MDD], dysthymia, or bipo-
lar disorder) can occur together with one or more syn-
dromal DSM-IV anxiety disorders (e.g., panic disorder,
obsessive-compulsive disorder, generalized anxiety
disorder, specific phobia, social anxiety disorder, or
posttraumatic stress disorder): in this chapter we refer
to this as “comorbid depressive and anxiety disorders”
A syndromal depressive disorder can also co-occur with
subsyndromal anxiety symptoms that do not meet full
criteria for a DSM-IV anxiety disorder: we refer to this
as “depression with subsyndromal anxiety” Conversely,
a syndromal anxiety disorder can co-occur with sub-
syndromal depressive symptoms (including depres-
sive disorder not otherwise specified or an adjustment
disorder): we refer to this as “anxiety with subsyndro-
mal depression” Finally, subsyndromal depressive
symptoms can co-occur with subsyndromal anxiety
symptoms. This final category is an official diagnosis

o | Co-occurring anxiety and
depression: concepts, significance,
and treatment implications

in the International Statistical Classification of Diseases
and Related Health Problems, 10th Revision (ICD-10),
called “mixed anxiety-depression disorder” (ICD-10
MADD), which is defined as mild-to-moderate anxious
and depressive symptoms with at least transient vege-
tative symptoms (such as changes in sleep or appetite)
but of insufficient severity to meet criteria for either a
depressive episode or an anxiety disorder (World Health
Organization 1992). Similarly, the DSM-IV created a
set of research criteria for “mixed anxiety-depressive
disorder” (DSM-IV MADD) that includes subsyn-
dromal depressive and anxious symptoms (American
Psychiatric Association 1994). We note here that one of
the largest studies to examine “anxious depression” has
been the Sequenced Treatment Alternatives to Relieve
Depression (STAR*D). This study used a definition that
combines the first two definitions, including patients
with syndromal depression and either syndromal or
subsyndromal anxiety disorders.

9.2.2 Comorbid mood and anxiety
disorders are extremely common

The prevalence of comorbid mood and anxiety disor-
ders has been described thoroughly in the landmark
National Comorbidity Survey (NCS), which surveyed
a representative sample (n = 8098) of the United States
population. A full 58% of subjects who had a diagnosis
of MDD at some point in their life met criteria for at
least one lifetime anxiety disorder (Kessler et al. 1996).
Figure 9.1 shows the lifetime prevalence of specific
anxiety disorders among those subjects with a lifetime
diagnosis of MDD, which are all significantly higher
than the prevalence of these anxiety disorders in the
general population.

Conversely, the lifetime prevalence of MDD among
subjects with generalized anxiety disorder (GAD) was

Anxiety Disorders: Theory, Research, and Clinical Perspectives, ed. Helen Blair Simpson, Yuval Neria, Roberto Lewis-Fernandez,
Franklin Schneier. Published by Cambridge University Press. © Cambridge University Press 2010.
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58% (Kessler et al. 1999). Among subjects with panic
disorder without agoraphobia, 34.7% had a lifetime
diagnosis of a major depressive episode, 9.6% had dys-
thymia, and 14.4% had bipolar disorder type I or II
(Kessler et al. 2006). Rates of depressive comorbidity
were higher among subjects with panic disorder that
included agoraphobia. Among subjects with social
anxiety disorder (SAD) in the National Comorbidity
Survey Replication (NCS-R), 47.2% had a lifetime
diagnosis of MDD, 14.8% had dysthymia, and 13.8%
had bipolar disorder (Ruscio et al. 2008). Rates of
depressive illnesses were quite similar for subjects with
obsessive—compulsive disorder in the NCS-R: 40.7%
had lifetime MDD, 13.1% had lifetime dysthymia,
and 23.4% had lifetime bipolar disorder (Ruscio et al.
2010). Obsessive-compulsive disorder (OCD) was
slightly more likely to present before mood disorders
in cases in which a clear temporal sequence could be
established (45.6% OCD first, 40.2% mood disorder
first, 14.2% onset in same year). These high rates of
comorbid anxiety and depressive disorders are of great
clinical significance, as will be discussed shortly.

9.2.3 Are those with “anxious depression”

different than those with depression alone?

The largest clinical sample of MDD in which the
phenotype of anxious depression has been studied
comes from the multicenter STAR*D project (Fava et
al. 2006). This study of treatments for MDD recruited

a representative sample of treatment-seeking out-
patients. Anxious depression was defined by scores
above a threshold on an anxiety factor derived from the
Hamilton Rating Scale for Depression (Cleary & Guy
1977). Unfortunately, this definition of anxious depres-
sion therefore encompasses two different categories of
individuals, not distinguishing them from each other in
their analyses: patients with comorbid MDD and syn-
dromal anxiety disorder(s) (21% of anxious depressed
subjects), as well as patients with MDD and subsyndro-
mal anxiety (79% of anxious depressed subjects). Of
2876 patients in Level I treatment in STAR*D, 53.2%
met criteria for anxious depression, defined in this way.

Anxious depression was associated with greater
depression severity, a greater likelihood of having
melancholic features, and a lower likelihood of hav-
ing atypical features as compared to non-anxious
depressed patients, providing some support for the
idea that anxious depression represents a clinically
meaningful phenotype. Anxious depression was add-
itionally associated with greater severity of perceived
physical impairment, diminished quality of life, greater
likelihood of reporting suicidal ideation or a personal
history of attempted suicide, and greater reported
medical comorbidity, supporting the notion of higher
functional impairment among subjects with anxious
depression. Importantly, patients with anxious depres-
sion were more likely to report symptoms of a range
of anxiety disorders, with 21% meeting syndromal cri-
teria for at least one comorbid anxiety disorder.
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Several demographic factors were also associated
with anxious depression, including African-American
or Hispanic race or ethnicity, unemployment, and
lower educational attainment or income. These find-
ings suggest that anxious depression is associated with
less favorable socioeconomic status, although the dir-
ection of causality is unclear. This study also reported
the effect of anxious depression on treatment outcome,
which will be discussed in section 9.4.1.

9.2.4 Anxiety disorders in clinical bipolar
disorder samples

The rates of comorbidity between anxiety disorders and
bipolar disorders are also quite high. The Systematic
Treatment Enhancement Program for Bipolar Disorder
(STEP-BD), a large multicenter longitudinal study of
bipolardisorders,examinedanxietydisorder comorbid-
ity, focusing on its association with longitudinal course
(Otto et al. 2006). Of the first 1000 subjects enrolled in
this study, 32% met full syndromal criteria for a current
comorbid anxiety disorder, including social anxiety
disorder (13.3%), generalized anxiety disorder (13.3%),
panic disorder (8.5%), obsessive—compulsive disorder
(6.8%), posttraumatic stress disorder (4.8%), and ago-
raphobia without history of panic attacks (4.1%) (prev-
alences were not exclusive). Based on NCS data, for
most of these anxiety disorders these point prevalences
were significantly higher than in the general popula-
tion. In STEP-BD, active comorbid anxiety disorders
were described during depressive, hypomanic/manic,
and recovered phases of bipolar illness.

9.2.5 Controversies

9.2.5.1 Mixed anxiety—depression: is this a stable
diagnosis?

Evidence that subsyndromal symptoms of depres-
sion and anxiety are both common and cause signifi-
cant clinical impairment was the impetus behind the
inclusion of a diagnosis for subjects with subsyndro-
mal anxiety comorbid with subsyndromal depres-
sion in the ICD-10 and DSM-IV. In the DSM-1V Field
Trial for Mixed Anxiety—Depression, for example, 8%
of patients interviewed in primary care settings had
subsyndromal anxiety and/or depressive symptoms
(Zinbarg et al. 1994). Further, subjects in primary care
samples not meeting full criteria for depressive or anx-
iety disorders nonetheless reported significant degrees
of distress (Moras et al. 1996).

Some studies have called the prevalence and
stability of ICD-10 MADD and DSM-IV MADD
into question. A recent study examining 12-month
follow-up clinical status among subjects diagnosed
with ICD-10 MADD found that they had com-
parable rates of depressive disorders at one year to
subjects initially diagnosed with MDD, and compar-
able rates of anxiety disorders to those initially diag-
nosed with an anxiety disorder (Barkow et al. 2004).
This suggests that ICD-10 MADD may represent a
phase of illness of anxiety and depressive disorders,
rather than a distinct clinical entity. Similar instabil-
ity was noted for the diagnosis of DSM-IV MADD
in one study (Weisberg et al. 2005), but the diag-
nosis was noted to be stable at one-year follow-up
among a sample of 400 psychiatric outpatients in a
naturalistic study (Usall & Marquez 1999). In add-
ition, the prevalence of DSM-IV MADD in pri-
mary care samples had been found to be quite low,
estimated at 0.2-0.6% in one large study (Weisberg
et al. 2005), and not found at all in a second small
sample (Means-Christensen et al. 2006).

9.2.5.2 Is GAD distinct from MDD?

Similar to the case of MADD, there has been debate
whether DSM-IV generalized anxiety disorder (GAD)
represents a distinct clinical entity or is better con-
ceived of as a subset of MDD, either antedating or
co-occurring with the onset of depressive symptoms
(Kessler et al. 1999). As GAD is highly comorbid with
other Axis I disorders, some have questioned the extent
to which GAD itself contributes directly to functional
impairment (Breslau & Davis 1985). In the NCS sam-
ple, significant social and occupational functional
impairment was attributable to GAD alone among
subjects with comorbid GAD and MDD, supporting
the validity of this diagnosis (Kessler et al. 1999). The
study also found the highest impairment among sub-
jects with comorbid MDD and GAD.

Among the original NCS sample, 5001 respondents
participated in a 10-year follow-up survey, which pro-
vided further information regarding the temporal rela-
tionship between GAD and MDD (Kessler et al. 2008).
The investigators noted that a diagnosis of GAD pre-
dicted the subsequent development of a major depres-
sive episode (MDE) and vice versa. However, whereas
GAD predicted a persistent MDE, MDE did not pre-
dict persistent GAD. While this finding might seem to
provide support for the notion of anxiety symptoms as
a prodrome in MDD, the authors argue against such
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an interpretation, as the time interval from GAD to
the onset of an MDE extended beyond the period typi-
cal of a prodrome. It is possible, however, that anxiety
symptoms could long pre-date MDE yet be part of a
prodrome.

9.3 Geneticassociation

In this section, we examine the extent to which genetic
factors contributing to anxiety and depression are
shared by reviewing family, twin, and molecular asso-
ciation studies.

9.3.1 Family studies

A three-generation family study found that in families
with familial major depression, the emergence of anxi-
ety disorders was an early manifestation of psychopa-
thology in the grandchildren (Weissman et al. 2005).
This was consistent with the progression of psychi-
atric symptoms noted in the parents when they were
the same age as the grandchildren (Wickramaratne &
Weissman 1998). A similar progression from anxiety
symptoms in childhood to depression in adolescence
and young adulthood has been observed repeatedly
in community studies. The authors argue that “[child-
hood] anxiety can be viewed as an age-dependent
expression of the same underlying disorder,” that is,
major depression (Weissman et al. 2005). In these
families with highly familial depression across three
generations, the early emergence of anxiety disorder
as a precursor of depression may suggest one of two
possibilities. One is that highly familial depression
may be more severe, at least in the sense of early onset
and greater comorbidity, and more severe depres-
sion tends to be associated with an anxiety precursor.
Alternatively, depression and anxiety disorders may be
manifestations of a common genetic diathesis, which
can be expressed in either anxiety disorder and depres-
sion, or both, at different life phases. The former possi-
bility is supported by a study of melancholic depression
in 1902 twins selected from a population-based regis-
ter (Kendler 1997). In that study, melancholia, which
the investigators found to be a valid and severe subtype
of depression, was found to have increased comorbid-
ity with anxiety disorders and nicotine dependence but
not with alcohol dependence or bulimia. By extension,
theincreased comorbidity with anxiety disorders could
be thought of as one dimension of that increased sever-
ity. Alternatively, twin data (discussed below) support
a common genetic diathesis for generalized anxiety
and major depression.

9.3.2 Twin studies

A unique series of twin studies has examined the gen-
etic contribution to the comorbidity of MDD and GAD,
that is, comorbid depressive and anxiety disorders. In the
first study, 1033 pairs of twins from the Virginia Twin
Registry were examined (Kendler et al. 1992). This study
used a statistical method that assumes twin resemblance
arises from three factors: (1) additive genes, contribut-
ing twice as much to monozygotic twins as to dizygotic
twins; (2) shared environment, contributing equally; and
(3) individually specific environment. Statistical models
estimated the contribution of these three factors to the
correlations of diagnoses between twin pairs. Strikingly,
the genetic correlation between the disorders was almost
perfect, using a variety of definitions of GAD, and no
shared environmental effects were shown. This suggests
a remarkable degree of overlap in genetic risk for GAD
and MDD, and that individuals with the genetic risk alle-
les would develop either of the disorders purely as a result
of unshared environmental factors. These findings were
confirmed in three other large studies (Roy et al. 1995,
Kendler 1996, Kendler et al. 2007). In one, a Swedish twin
study, the same investigators examined bivariate twin
models applied to lifetime diagnoses of major depres-
sion and generalized anxiety disorder. They again esti-
mated the genetic correlation between the disorders at
+1.00 for females but at +0.74 for males. Taken together,
this impressive consistency of findings suggests that the
genetic substrates for MDD and GAD are closely inter-
related, although this differs by gender, with the correla-
tions higher in women than in men. There have not been
similar twin studies by other groups to provideindepend-
ent validation of these data. The authors have argued that
these two disorders, now in two different categories of
disorder in DSM-IV, might better be placed in the same
diagnostic category because of their close genetic affinity
(Kendler et al. 2007). Others have argued that this close
genetic affinity is not itself sufficient to determine noso-
logic arrangement of these disorders. The proposed draft
revisions for DSM-5 maintain MDD and GAD as distinct
entities (www.dsmb5.org).

9.3.3 Molecular genetic association studies

Theadventof modern molecular genetics, including the
sequencing of the human genome, has made the search
for the molecular genetic basis of familial association
feasible for the first time. One family of proteins of
great interest in this regard is the neurotrophin family,
which includes growth factors with strong influence on
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the survival and plasticity of neurons. One of the neu-
rotrophins, which has been shown to affect neuronal
survival, is brain-derived neurotrophic factor (BDNF).
Aninnovative study investigated the association of trait
measures of anxiety with single nucleotide polymor-
phisms (SNPs) in the BDNF gene (Jiang et al. 2005).
This study found an allele protective against anxiety
(-281 C>A) in the BDNF gene promoter region and a
distinct allele (Val66Met) associated with higher levels
of anxiety. Importantly, the Val66Met allele was signifi-
cantly more common (31%) in individuals with diag-
noses of both MDD and an anxiety disorder (comorbid
depressive and anxiety disorders) compared to those
with only MDD (13%). This study not only suggests
that the Val66Met polymorphism is associated with
anxiety as a trait, but also that its presence may alter the
phenotype of MDD to include more features of anxiety
and a greater likelihood of frank comorbidity.

In an extension and replication of this work, this
research group explored alleles of the gene coding for
the enzyme catechol-O-methyltransferase (COMT),
which is a major metabolic pathway for the metabo-
lism of both dopamine and noradrenaline (Enoch et al.
2008). Subjects without a psychiatric disorder and with
the lower-activity Met158 allele have previously shown
greater hemodynamic responses in brain areas acti-
vated by unpleasant stimuli in a functional magnetic
resonance imaging (fMRI) task, accounting for up to
38% of the variance in responses (Smolka et al. 2005).
This allele has also been linked to higher trait anxiety
levels and to the occurrence of both panic disorder and
obsessive—compulsive disorder. In addition to neuro-
physiologic differences in response according to allelic
status, this study found that subjects with greater levels
of anxiety had higher frequencies of both the Met158
allele of COMT and the Met66 allele in BDNF.

This study supports the previous finding concern-
ing BDNF in patients with comorbid anxiety disorders
and depression, and identifies another gene, in subjects
without psychiatric disorder, which may contribute to
the phenotype of comorbid anxiety and depression.
Taken together, the two loci identified in BDNF and
the single locus in COMT may be the beginning of a
genetic signature of risk for anxiety that may manifest
during the course of major depression. The molecular
genetics of apparently polygenic diseases like depres-
sion and the anxiety disorders has shown that the most
common situation is a multiplicity of genes of small
effect. These findings also suggest that when genetic
polymorphisms carrying risk for different psychiatric

conditions or traits co-occur, they can predispose to
the expression of phenotypes involving co-occurring
depression and anxiety.

9.4 Treatment implications

9.4.1 Prognosticimplications

Several (Fava et al. 1997, Flint & Rifat 1997, Davidson
et al. 2002), but not all (Tollefson et al. 1994, Russell
et al. 2001), short-term clinical trials of depression
with anxiety symptoms using a range of antidepressant
medications have shown a lower rate of response for
depressed patients with high levels of concurrent anxi-
ety symptoms, though the presence of anxiety disor-
ders was not systematically addressed in these trials. In
addition, one study has shown a slower rate of response
to treatment among depressed patients with high levels
of anxiety symptoms (Clayton et al. 1991).

A problem with these studies, and with others to be
discussed, is that the instruments used to rate response,
principally the Hamilton Rating Scale for Depression
(HAM-D), include anxiety symptoms. The presence of
higher levels of anxiety symptoms at baseline, used to
diagnose depression with anxious features, means that
those subjectsarelikely to have higher scores after treat-
ment, as baseline scores are a strong predictor of post-
treatment scores with antidepressant treatment. This
leads to a confounding of outcome measurement with
the categorizing variable of anxiety. This might seem
easy to overcome by using the depression scale with-
out counting the anxiety items. However, depression
measures have been validated including the anxiety
items, and their validity without those items is uncer-
tain. More subtly, if anxiety leads a subject to be more
likely to report distress of all kinds, then all self-rated
measures, including such constructs as impaired social
functioning, are liable to be inflated by this reporting
bias. Absent a measure of response independent of
patient self-perception of their symptoms, this factor
confounds all efforts to determine the effect of anxiety
on outcome.

To date, the best-powered study to explore the prog-
nostic effect of anxiety on the outcome of treatment for
depression hasbeen the STAR*D trial, described earlier
in this chapter (Fava et al. 2008). “Anxious depression”
was defined by a cutoff score on a scale of anxiety symp-
toms derived from the HAM-D, yielding a phenotype
that included comorbid mood and anxiety disorders
as well as depression with subsyndromal anxiety. The
remission rate for patients with anxious depression with
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citalopram treatment in STAR*D was 22.2%, compared
to0 33.4% for those without anxious depression, a 33.5%
relative decrease; the effect was similar using response,
rather than remission, as the clinical outcome measure.
In addition, the authors determined that the presence
of a comorbid syndromal anxiety disorder was also
predictive of both decreased response and remission,
independent of the anxiety subscale score, although
the continuous measure appeared to account for a
larger proportion of outcome variance. The durations
to both remission and response were also increased by
the presence of anxious features. Patients with anxious
features had a greater frequency, intensity, and burden
of side effects than the non-anxious group, as well as
more serious adverse events. Interestingly, the anxious
group had a rate of hospitalization for general medi-
cal conditions more than double that of the compari-
son group, which indicates one aspect of the increased
severity associated with this comorbidity.

9.4.2 Association of co-occurring
depression and anxiety with suicide

One crucial way in which state anxiety affects the course
of depression is through its relationship to suicide.
In a landmark paper, Fawcett and colleagues (1990)
found that both severe symptoms of psychic anxiety
and panic attacks were associated with an increased
rate of suicide within one year among a sample of 954
patients with affective disorders. Similarly, comorbid
anxiety disorders in the STEP-BD sample were associ-
ated with a higher likelihood of suicide attempts and
suicidal ideation (Simon et al. 2007), although some
of this association was explained by greater depression
severity among bipolar subjects with a comorbid anxi-
ety disorder. This association with suicide is perhaps
the strongest reason to assess carefully for comorbid
symptoms of anxiety or comorbid anxiety disorders
among patients evaluated for depression.

9.4.3 Potential pharmacologic treatment
strategies

9.4.3.1 Differential antidepressant efficacy in unipolar
depression

Because all of the marketed selective serotonin reuptake
inhibitor (SSRI) antidepressants have an indication for
treatment of at least one anxiety disorder, many clini-
cians assume that any would be a reasonable choice for
a patient with depression with subsyndromal anxiety, or

for MDD with a comorbid anxiety disorder. Since bupro-
pion does not have such an indication, some have raised
the question of whether bupropion shares other antide-
pressants’ efficacy in treating the symptoms of anxiety
that occur with major depression (Stahl ef al. 2003, 2004,
Nutt et al. 2007). A pooled analysis of 10 double-blind,
randomized, placebo-controlled studies including 1275
patients with anxious depression as defined by STAR*D
criteria (see section 9.2.3) was conducted to examine
this question (Papakostas et al. 2008). The researchers
determined response rates to bupropion and a compara-
tor SSRI among subjects with anxious depression, and
reported that the response rate was modestly, though
statistically significantly, greater with SSRI treatment
(65.4%) compared to bupropion treatment (54.5%). This
small difference, corresponding to a number needed to
treat of 17, suggests that there is only a slight advantage
to SSRI treatment of anxious depression compared to
bupropion treatment. In an analysis of the second-step
treatment response for 727 subjects in STAR*D that
compared response to a second SSRI, sertraline, a dual
reuptake inhibitor (SNRI), venlafaxine, and bupropion,
no advantage for remission was found for either sertra-
line or venlafaxine over bupropion for patients with anx-
ious depression (Rush ef al. 2008). In sum, these studies
do not support a strong clinical advantage of SSRIs over
bupropion in treating patients with anxious depression
as defined in STAR*D.

One open-label study has suggested that mirtazap-
ine might be especially effective in patients with MDD
and comorbid GAD (Goodnick et al. 1999), possibly
related to its blockade of postsynaptic alpha-2-nor-
adrenergic receptors. Controlled studies are needed to
confirm this, and the side-effect burden of mirtazapine,
which prominently includes both sedation and weight
gain, may make this applicable only to a small number
of patients.

Some have considered the syndrome of atypical
depression to be characterized by high levels of anxi-
ety symptoms (Davidson 2007). Monoamine oxidase
inhibitors (MAOIs) have demonstrated efficacy supe-
rior to tricyclic antidepressants (TCAs) in patients
with atypical depression (Quitkin 2002). However,
by examining baseline self-rated anxiety as a predic-
tive variable, a study of atypical depression has shown
that anxiety severity did not account for the superiority
of the MAOI phenelzine over the TCA imipramine in
treating patients with MDD (Quitkin et al. 1990).

One study has shown equivalent efficacy for SSRIs
and TCAs in atypical depression (McGrath et al. 2000),
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which might suggest by extrapolation that MAOIs are
superior to SSRIs for this population. However, no study
has directly addressed MAOI efficacy in depression
with subsyndromal anxiety, or in comorbid mood and
anxiety disorders. Other antidepressants have not been
systematically studied in these subgroups of patients.

9.4.3.2 Bipolar disorder

In the STEP-BD study an effect of comorbid anxiety
disorders on treatment outcome in bipolar disorder was
observed: the presence of at least one comorbid anxiety
disorder was associated with fewer days well during 12
months of prospective observation, a lower quality of
life, and a shorter time to relapse among those whose
bipolar illness was in remission at some point during
the study (Otto et al. 2006). Also, comorbid anxiety dis-
orders negatively impacted the course of bipolar illness
when they occurred, not only during depressive phases
but also during periods of relative recovery; their impact
on hypomanicand manic phases of illness was not exam-
ined due to smaller sample sizes. Due to concerns about
the use of antidepressants in bipolar patients, clinicians
should consider cognitive-behavioral therapy (CBT) for
treatment of comorbid anxiety disorder in the context of
bipolar disorder. Although there has been little study of
its efficacy in such cases, there are evidence-based CBT
protocols for all the anxiety disorders (including GAD,
OCD, posttraumatic stress disorder [PTSD], and panic
disorder). Similarly, benzodiazepines might be consid-
ered, at least for GAD and panic disorder, but again this
has not been systematically studied.

9.4.3.3 Benzodiazepines

Clinicians routinely use benzodiazepines to treat anx-
iety symptoms comorbid with depression. Thus, the idea
that this would be an effective augmentation to antide-
pressants to treat either concurrent anxiety symptoms
or comorbid anxiety disorder seems appealing. While
there have been several controlled studies examining
benzodiazepine co-administration in patients with
MDD, to our knowledge no clinical trials have been
conducted using this approach for patients with co-
occurring anxiety symptoms or diagnoses. In a rand-
omized placebo-controlled study of 80 adult outpatients
with major depression who were not characterized for
anxious symptoms or for concurrent anxiety disorder,
clonazepam or placebo was added during the first three
weeks of an eight-week course of fluoxetine. Fluoxetine
was dosed initially at 20 mg for six weeks and raised to
40 mg thereafter, if necessary (Smith et al. 1998). The

patients taking clonazepam 0.5-1.0 mg at bedtime
improved significantly more during the first three weeks
than those on fluoxetine alone by both the HAM-D and
global measures by patient and clinician, without sig-
nificant adverse effects and with only mild and transi-
tory discontinuation effects. Whether this salutary effect
might specifically benefit patients with high levels of
anxiety symptoms was not examined in this trial.

In further analysis of this trial, the authors found
that the clonazepam co-therapy improved not only the
HAM-D total score but also the anxiety, sleep, and core
depressive symptoms clusters (Londborg et al. 2000).
They also found that treatment-emergent anxiety and
sleep disturbance were significantly reduced in the co-
therapy group, while there was a non-significant numeri-
calincrease in sedation and dry mouth for the co-therapy
patients.

This same research group then conducted another
double-blind, placebo-controlled study of similar
design to examine whether continued clonazepam
administration conferred benefits beyond the early
treatment weeks (Smith et al. 2002). They found that
fluoxetine/clonazepam co-therapy was superior to
fluoxetine monotherapy at one week on the HAM-D
but not at other time points. Co-therapy reduced
insomnia but neither anxiety nor core depressive
symptoms. Again, subjects with anxiety comorbid-
ity were not examined separately. The conclusion
of these two controlled studies appears to be that a
benzodiazepine can be safely administered with an
SSRI antidepressant, and this appears to speed symp-
tomatic improvement, though without evidence of
an ultimately higher response rate in patients not
selected either for high levels of anxiety symptoms or
for anxiety disorder comorbidity. Whether patients
with co-occurring depression and anxiety in par-
ticular might derive a greater long-term benefit from
benzodiazepine augmentation is not yet known and is
deserving of future study. While patients with MDD
and subsyndromal anxiety may benefit from a ben-
zodiazepine, one might be cautious about extending
this to patients with certain comorbid anxiety disor-
ders. For example, benzodiazepines are not effective
in OCD, PTSD, and specific phobia, and other treat-
ments are thought to be preferable for GAD and SAD,
at least when they are the primary disorder.

9.4.3.4 Second-generation antipsychotics
An alternative pharmacologic strategy would be
to employ either typical or second-generation
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antipsychotics (SGA) in the treatment of either bipo-
lar or unipolar depression with subsyndromal anxious
features. Gao and colleagues (2006) recently reviewed
the use of antipsychotics to treat primary and second-
ary anxiety symptoms or disorders. The authors dis-
cussed two large randomized trials of SGAs in bipolar
depression. The first study found that both olanzapine
and the combination of olanzapine and fluoxetine
were more effective than placebo at reducing anxiety
as assessed by the Hamilton Rating Scale for Anxiety
(HAM-A), but it found no advantage for the combin-
ation over monotherapy (Tohen et al. 2003). In the
second study, quetiapine reduced anxiety ratings com-
pared to placebo (Calabrese et al. 2005), although there
was no active comparator treatment. These studies
provide some suggestion that comorbid anxiety dur-
ing the course of bipolar depression might respond to
treatment with an SGA.

While there are no randomized trials of SGA
medications for the treatment of comorbid anxiety
symptoms in unipolar depression, older and methodo-
logically weaker studies have suggested that the typi-
cal antipsychotics combined with antidepressants may
have some advantages in reducing anxiety symptoms
over antidepressant monotherapy (Gao et al. 2006).
In a recently published merged analysis of two large
clinical trials of adjunctive aripiprazole in MDD, the
authors showed a similar and significant advantage
over placebo in both depressed patients with anxious
features and those without anxious features (Trivedi
et al. 2008). In contrast to the STAR*D study, which
showed that patients with anxious features did worse
than those without such features on a range of anti-
depressant treatments, this study suggests that add-
ing aripiprazole to antidepressants, and perhaps other
SGAs by extension, may provide an important option
in treating such patients.

9.4.3.5 Novel and non-antidepressant therapeutic
agents

A variety of other medications have been studied in
anxiety disorders and may be worth investigating for
the treatment of depressed patients with prominent
anxious features. For example, pregabalin, structur-
ally related to gabapentin, has been studied in GAD
(Montgomery et al. 2006) and in SAD (Pande et al.
2004), although itis not approved by the US Food and
Drug Administration (FDA) for either indication. In
apooled analysis of six studies, pregabalin has shown

efficacy in GAD patients with significant depressive
symptomatology, though not to the threshold for
MDD (Stein et al. 2008). There is some evidence sug-
gesting that buspirone, which has been demonstrated
to have efficacy for GAD, has some efficacy for MDD
when used in high dosage (Rickels et al. 1991).

9.4.4 Psychotherapy for co-occurring

depression and anxiety

Although there has been considerable effort in the
area of psychotherapy for both MDD and anxiety
disorders such as GAD, there have been no studies
reported that specifically address psychotherapy for
patients with comorbid conditions. As pointed out in
a review of this area, CBT interventions to date have
focused on either depressive or anxious symptoma-
tology,and no psychotherapyhasbeen developed that
simultaneously addresses both (Roy-Byrne 2008).
The author suggests that clinical experience indicates
that CBT targeted toward rumination and catastro-
phization may be especially suitable for depression
characterized by marked anxiety symptoms.

9.4.5 Interaction with other depression
subtypes

One possible nosological connection between anx-
ious depression and poorer response to antidepressant
medication is based on recent findings from detailed
analysis of the STAR*D data. In an analysis of the effect
of the presence of melancholic features, the investiga-
tors found that melancholic features were associated
with a 24.1% decrease in the chance of remission with
citalopram monotherapy (McGrath et al. 2008). In
addition, a significantly higher proportion of patients
with melancholic features met the criterion for anxious
depression from the HAM-D subscale (71.1% versus
47.7% for those without melancholic features). The
study also found that all anxiety disorders examined
were significantly more prevalent among those with
melancholic features, suggesting that anxiety symp-
toms, or anxiety disorders associated with melancho-
lia, might partly account for lower remission rates with
pharmacotherapy. Using a multivariate analysis con-
trolling for anxious features, outcome was significantly
poorer for those with melancholic features on some but
not all measures. These data suggest that high levels of
anxietyassociated with melancholic features accounted
for at least some of the variance in outcome.
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9.4.6 Summary of treatment implications

In summary, current evidence indicates that anx-
ious depression, broadly defined by subsyndromal
anxiety or comorbid anxiety disorders, is associated
with poorer outcome with a range of antidepres-
sant medications, and that no antidepressant has so
far been shown to be significantly more effective for
such patients. There are some data suggesting a min-
imally better outcome with an SSRI antidepressant
compared to bupropion, and other data suggest that
anxious depression is strongly associated with melan-
cholic features, a depression subtype familiar to most
clinicians and not usually thought to be associated
with anxiety. A promising strategy that has not been
explored sufficiently is the use of an SGA augmen-
tation either of a mood stabilizer in bipolar depres-
sion or of an antidepressant in unipolar depression
to achieve higher remission rates for these patients.
Additionally, it may be important to consider treat-
ment response characteristics specific to particular
comorbid anxiety disorders.

9.5 The neurobiology of co-occurring
depression and anxiety

9.5.1 Electrophysiologic findings
One research group compared electrical event-related
potentials (ERPs) among subjects with pure anxiety
disorders to ERPs among subjects with anxiety disor-
ders comorbid with MDD or an alcohol use disorder
(Enoch et al. 2008). Specifically, they looked at an elec-
tricalresponsereflectiveof workingmemoryandatten-
tion called the P300 ERP. They found that individuals
with a pure anxiety disorder had higher P300 ampli-
tudes than those with an anxiety disorder comorbid
with MDD or those with pure MDD, although they
did not state whether these specific comparisons were
statistically significant. Similarly, they noted better
performance on a neuropsychological task that assays
working memory and attention, the digital symbol
task, in subjects with pure anxiety disorder than in
subjects with comorbid anxiety disorder and MDD
or subjects with pure MDD. While preliminary, these
studies suggest an attentional and working memory
deficit that is common to both pure depression and
comorbid anxiety and depression but that is relatively
rare in pure anxiety disorders.

An older study of sleep EEG profiles compared sub-
jects with dysthymia alone to subjects with dysthymia

and comorbid anxiety disorders (which were heteroge-
neous and included panic disorder, simple phobia, and
OCD) (Akiskal et al. 1984). They found that subjects
with dysthymia alone achieved REM sleep in a shorter
amount of time and spent a greater percentage of time
in REM sleep than dysthymic subjects with a comorbid
anxiety disorder. These results provide a possible elec-
trophysiologic marker of anxiety comorbidity among
subjects with depressive illness that is deserving of fur-
ther study using current diagnostic criteria.

9.5.2 Neurochemical findings

A recent positron emission tomography (PET) study
attempted to quantify brain serotonin transporter
(SERT) in vivo among subjects with and without MDD
and additionally to examine the effect of current (state)
anxiety on SERT levels (Reimold et al. 2008). No sub-
jects in this study had a frank comorbid anxiety disor-
der. The authors reported that subjects with MDD had
lower levels of SERT in the thalamus than healthy con-
trols, consistent with several previous studies. Among
depressed subjects, higher levels of state anxiety were
associated with lower SERT levels in the midbrain,
amygdala, and thalamus. While this study suffers from
some methodological limitations, it suggests either an
additive effect of anxiety symptoms and depression on
SERT deficiency or, alternatively, that degree of state
anxiety may be driving the observed SERT abnormali-
ties in depression.

Another PET study examined the effect of anxiety
symptoms on serotonin 1A (5-HT,,) receptor levels
among subjects with MDD, a significant minority
of whom had a comorbid anxiety disorder (Sullivan
et al. 2005). Using principal components analysis of
the Hamilton Rating Scale for Depression and the
Beck Depression Inventory, they identified measures
of psychic, somatic, and motoric anxiety. Across mul-
tiple cortical regions, they found that somatic anxiety
was negatively correlated with 5-HT, , receptor lev-
els, and that psychic anxiety was positively correlated
with 5-HT |, receptor levels. In addition, depressed
subjects with comorbid panic disorder were found
to have lower 5-HT, receptors across multiple brain
regions than depressed subjects without panic dis-
order. This is possibly consistent with the prominent
somatic anxiety that accompanies panic attacks, and
also with a 5-HT |, receptor PET imaging finding in
subjects with pure panic disorder (Nash et al. 2008).
This study suggests that neurobiological correlates of
psychic anxiety may contrast with those of somatic
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anxiety, and furthermore that the neurochemical
correlates of panic disorder and depression may be
additive.

9.5.3 Regional cerebral glucose
metabolism

A PET study compared regional cerebral glucose
metabolism patterns between subjects with MDD
alone, OCD alone, MDD comorbid with OCD
(MDD+0OCD), and healthy controls (Saxena et al.
2001). The authors hypothesized that patterns of
glucose metabolism in the MDD+OCD group would
overlap patterns in the MDD-alone and OCD-alone
groups. Some of their findings were consistent with
this hypothesis, including reduced hippocampal
glucose metabolism among both MDD-alone and
MDD+OCD groups as compared to controls. In con-
trast, they noted a seemingly paradoxical finding of
increased thalamic metabolism in both the MDD-
alone and OCD-alone groups, which was not found
among the MDD+OCD group. Finally, there was a
trend toward higher metabolism in the right caudate
nucleus among the OCD-alone group as compared
to the OCD+MDD group. These findings suggest
that a simple model of additive effects of anxiety
and depressive disorders is insufficient to explain
the pathophysiology of comorbid states. The authors
suggested that “secondary” depression may be medi-
ated by different neural networks than “primary”
depression, although they did not provide a rationale
for considering the depression in the MDD+OCD
group as secondary.

9.5.4 Neuroanatomical findings

At least one paper has reported associations of dif-
ferential neuroanatomy among subjects with anxiety
symptoms co-occurring with MDD. A structural MRI
study reported that among a sample of 23 pediatric
subjects age 8-17 with MDD, the ratio of amygdala to
hippocampus volume was greater in subjects with co-
occurring anxiety symptoms (MacMillan et al. 2003).
Some authors have speculated that this may reflect
amygdala hyperactivity related to anxiety symptoms
and/or hypoactive hippocampal function related to
depressive symptoms (Stahl & Wise 2008), although
these hypotheses would require specific study using
functional imaging techniques, and their generaliz-
ability to adult samples has not been investigated.

9.6 Conclusions and areas of future
inquiry

The evidence from multiple lines of inquiry suggests
that there is a biologic relationship between anxiety and
depression, including a shared genetic diathesis that
may manifest in either a depression or an anxiety phe-
notype. Among subjects with familial depression, the
occurrence of either phenotype may be determined by
life cycle, with an anxious phenotype more likely to be
expressed in childhood and adolescence, and a depres-
sive phenotype later. The concomitant occurrence of
anxiety with depression appears to be associated with
more severe symptoms and with a poorer response to
pharmacologic treatment in both unipolar and bipolar
depression. Many biologic findings have been associ-
ated with the concurrent expression of anxiety and
depressive symptoms or comorbidity between both
types of disorder, and at least some genotypic associa-
tions have been delineated that may characterize the
comorbid group. Brain imaging studies suggest that
comorbid anxiety and depression may exhibit some
additive effects of the pathophysiology of individual
depression and anxiety disorders, but this does not fully
explain the patterns associated with comorbid states.
No treatment has been clearly shown to be more effica-
cious, either for patients with MDD and subsyndromal
depressive symptoms or for those with comorbid anxi-
ety disorders. Inconsistencies in definitions of anxious
depression in the literature across treatment, epide-
miological, and neurobiological studies have been an
obstacle in comparing and generalizing findings in this
field. Further research to clarify the underlying biology
of co-occurring anxiety and depression may alter cur-
rent nosologic concepts and suggest avenues for more
effective treatment intervention.
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10.1 Introduction

Health anxiety, also known as illness worry, is an
umbrella term that encompasses a wide range of exces-
sive health-related concerns (e.g., rumination on hav-
ing an illness, suggestibility if one reads or hears about
adisease, unrealistic fear of infection), somatic percep-
tions (e.g., preoccupation with bodily sensations or
functioning), and behaviors (e.g., repeated reassurance
seeking, avoidance of medications or medical person-
nel). Forapersonwithamedicalillness, his/herreaction
is out of proportion to what would be expected. While
health anxiety is not a term found in the Diagnostic and
Statistical Manual of Mental Disorders (DSM), it is a
construct linked to various DSM-IV categories. One of
those is the most severe form of health anxiety, known
as hypochondriasis, in which concerns about having a
serious illness persist at least six months despite medi-
cal reassurance, and these concerns cause clinically sig-
nificant impairment or distress (Table 10.1) (American
Psychiatric Association 2000). Health anxiety also
overlaps with somatization disorder, obsessive-com-
pulsive disorder (OCD), body dysmorphic disorder
(BDD), panic disorder, and delusional disorder. This
chapter discusses a conceptual framework for health
anxiety, focusing on diagnostic considerations, epide-
miology, etiology, measures of health anxiety, clinical
considerations, practical management, treatments,
and future research directions.

10.2 Conceptualization of health
anxiety

Appropriate behavior when one has a medical concern
or a physical symptom, such as pain or discomfort, is to
seek the opinion and care of a physician. In fact, con-
cern about illness, suffering, and death are part of the
normal human experience. However, excessive health
anxiety can be pathological. Central to this chapter is

Understanding health anxiety

. Kelli Jane K. Harding, Natalia Skritskaya, Emily R. Doherty, Brian A. Fallon

the question: What is appropriate and what is excessive
health vigilance?

Individuals have varying levels of awareness of
physical symptoms, attributions for the same symp-
toms, and intensity of healthy and pathologic health-
related behaviors. Somewhere at the intersection of
these variations in somatic perceptions, cognitive
attributions, and health behaviors is appropriate health
vigilance (Figure 10.1). People who experience bodily
sensations in response to emotional distress are known
as somatizers, and they may seek symptom diagnosis
and resolution. Patients with health anxiety not only
are concerned about unexplained bodily symptoms
but also they make the conceptual leap to fearing these
symptoms may be signs of serious illness. Therefore,
both groups present to doctors with bothersome phys-
ical symptoms for which there is no known diagnos-
able disease, also known as medically unexplained
symptoms.

On the continuum of health behaviors, some
people have high degrees of help-seeking behaviors
and are quick to seek reassurance from doctors, fam-
ily members, friends, and the internet, while others
avoid medical resources altogether for fear of what
may be uncovered. Severely avoidant patients might
try to escape all illness reminders, including visits to
sick relatives or funerals, risking conflicts with fam-
ily and friends. Stoic individuals with both low symp-
tom awareness and low cognitive appraisal of bodily
changes are unlikely to seek medical attention, and,
similar to those with avoidant health anxiety, risk poor
health outcomes by not seeking medical care until dis-
eases are significantly advanced. Individuals with low
symptom awareness and high cognitive awareness are
more likely to present with general anxiety, not specifi-
cally health-related.

Clinical examples of several health anxiety sub-
types — cognitive, somatizing, and behavioral - are

Anxiety Disorders: Theory, Research, and Clinical Perspectives, ed. Helen Blair Simpson, Yuval Neria, Roberto Lewis-Fernandez,
Franklin Schneier. Published by Cambridge University Press. © Cambridge University Press 2010.
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Table 10.1. DSM-IV-TR hypochondriasis diagnostic criteria

A Preoccupation with fears of having, or the idea that one has, a serious disease
based on the person’s misinterpretation of bodily symptoms.

B The preoccupation persists despite appropriate medical evaluation and
reassurance.

@ The beliefin Criterion A is not of delusional intensity (as in delusional

disorder, somatic type) and is not restricted to a circumscribed concern

about appearance (as in body dysmorphic disorder).

D The preoccupation causes clinically significant distress or impairment in
social, occupational, or other important areas of functioning.

E The duration of the disturbance is at least 6 months.

F The preoccupation is not better accounted for by generalized anxiety

disorder, obsessive—-compulsive disorder, panic disorder, a major
depressive episode, separation anxiety, or another somatoform disorder.

Specify if:

With poor insight: if, for most of the time during the current episode, the person
does not recognize that the concern about having a serious illness is excessive or

unreasonable.

High Symptom
Awareness

y
Mealflh Amdety

Semaffization

Low Cognitive
Awareness

Low Stelcism

Help-Seeking
(Avoidance)

Low Symptom
Awareness

presented in Table 10.2. Some patients with health
anxiety are more cognitively focused on fear of dis-
ease, similar to patients with OCD, while others have
more symptom awareness and bodily preoccupation,
as seen in somatization disorder (Figure 10.2). These
differences may speak to differing etiologies, as out-
lined later in this chapter. Health anxiety can also be
conceptualized on a spectrum of belief intensity and
associated impairment (Figure 10.3), with less severe,
more transient symptoms on one end and the more
severe, persistent symptoms of hypochondriasis on
the other (Barsky et al. 1986, Asmundson et al. 2001).
For example:

Figure 10.1 Conceptualizing medi-
cally unexplained symptoms. On the
x-axis is cognitive awareness and
anxiety (low to high), on the y-axis is
somatic symptom amplification or

High Help- awareness (low to high), on the z-axis is
Seeking healthcare behavior (low help-seeking
to high help-seeking). Appropriate
health vigilance is at the intersection of
these vectors (demarcated by the star
and surrounding area).
High
Cognitive
Awareness

General Amndety

Transient health anxiety — One young man with a
relative who dies of a myocardial infarction (MI)
worries for weeks that he too may have an MI.
During that time he is less productive at work and
less social with friends. After his doctor evaluates
him, he is told he has normal cardiac functioning
and no significant risk factors. He feels reassured
by this information and is quickly back to his usual
level of functioning.

Persistent health anxiety — Another young man with
arelative who dies of an MI also worries that
he too may have an MI, but this young man,
though given the same information by his doctor
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Table 10.2. Clinical subtypes of health anxiety with case examples

Health anxiety clinical subtype

Cognitive type

Health anxiety with high cognitive
awareness and more pronounced fear
of disease (Figure 10.2)

Somatizing type

Health anxiety with high symptom
awareness and more pronounced

bodily preoccupation (Figure 10.2)

Behavioral type

Health anxiety with high disease
conviction and avoidance (Figure
10.3)

High

clipation

Symptom
awareness

Low

Case example

Mrs. N, a 24-year-old married woman, developed a fear of having HIV after having an
extramarital affair one year ago. She reports no history of depression; she has a sister with OCD.
Fearing transmission to her husband, Mrs. N has refrained from any sexual relations with her
husband for about 12 months, a behavior that is leading to severe marital discord. She reports
increased tearfulness, sleep disruption, and a loss of appetite. Her stress led her to start smoking
again. She has been tested eleven times for HIV, all of which came back negative, but her
worries persist. She states,“I've had so many tests, but within hours | begin to worry again. | don't
know what to do. | know it is irrational, but | can't stop. For hours a day I'm frozen with fear. | try
not to watch, but every time | see a news story about someone with HIV, I start to cry and can't
stop for hours. What if the virus is hibernating in my body? I've done a lot of internet research,
and I know people can have it without any symptoms. | know it sounds crazy, but | worry it's
hiding somewhere in my body."

Mr. A is a 40-year-old history teacher and former college track star who reports a prior history
of depression and family history of somatoform disorder. Mr. A reports worrying much of the
day every day about having a heart attack after scanning his body for irregularities. He reports
frequent shortness of breath, nausea, dizziness, tingling, and palpitations. He feels so poorly

he stopped going for his daily run over the past year and gained 30 |b."In the last month I've
gone to the ER too many times to count because | felt | was having a heart attack. I've seen
countless specialists, and they tell me my heart is fine, that it's all in my head or that I'm having
panic attacks. But I'm sure I'm dying! Ever since my dad died of a heart attack last year I've been
concerned about my health. | check my body every day to see if something doesn't feel or look
right.I'm a teacher, so | try to hide my daily worries from my students; however, several times I've
had to end class early because | could feel my heart pounding, and I was afraid | would have a
heart attack in front of them. At night | lie awake for hours listening to my heart, waiting for it to
either explode or stop completely”

Ms. S is a 33-year-old biomedical engineer who has significant worries about having
undetected breast cancer that are interfering with her social and occupational functioning.
Ms. S reports checking a lump she found in her armpit for the past year. Although her sister
and mother repeatedly assured her it was an ingrown hair, Ms. S found she is unable to stop
checking the site on her body several times a day, such that the site has swelled to an even
greater degree and developed some discoloration and bruising.“During the day | check my
body for cancer every time | visit the rest room. There is a lump there. It could be too late. 'm
terrified of dying or becoming dependent on someone else, but | won't go to the doctor to
checkit.I'm sure they'll tell me I'm dying"”

The young man remains unconvinced and visits

the emergency room multiple times over several
months. His persistent worry with high disease
conviction interferes with his ability to complete
tasks at work and socialize with friends. Ironically,
his fear causes him to stop his regular gym workouts.

B{I@@H@Bﬂ A@E@ﬁ@&y As exemplified above, patients with higher levels of dis-

ease conviction may be less receptive to reassurance,

increasing the likelihood of functional impairment.
Fear of On the far end of the insight spectrum are somat-
Disease ic-related delusions, or fixed false beliefs resistant to

» Y  reality testing. Delusional disorder, somatic subtype,

Low

Cognitive awareness | High is diagnosed when patients are rigidly convinced they

Figure 10.2 Health anxiety dimensions.

have an illness and are not reassurable. For instance, a
72-year-old woman whose husband died of colon can-
cer believes she also has colon cancer. Despite multiple

as the young man above, is only temporarily negative colonoscopies, she continues to state, “I know
reassured. Convinced he is in danger, he then I have colon cancer!” When questioned if there could
sees a cardiologist, who also says he has normal be any other explanations for her abdominal discom-

cardiac functioning and no significant risk factors. fort, she states “only the cancer”
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Low cisease
convictieon

High disease

Somatic-
Related
Delusion

Transient
Health Anxiety

Subthreshold
(Abridged)
Hypochondriasis

Hypochondriasis

Loy functienal ighkitngetional '
fmpairment fmpeafrment

Figure 10.3 The spectrum of disease conviction and functional impairment. The spectrum of health anxiety and disease fear ranges from
mild forms, or transient symptoms, to persistent and chronic forms of heightened illness concern or hypochondriasis. The further to the right
on the spectrum, the greater the disease conviction, and therefore the greater the likelihood of functional impairment. On the very far end of
the spectrum are somatic-related delusions seen in delusional disorder, somatic type, where patients have a fixed false belief that they have

anillness.

Table 10.3. Special cases of health anxiety

Internet-related phenomenology (cyberchondria and Munchausen by internet)

Adding to the impairment that someone with health anxiety can experience is overuse of the internet, a powerful resource with limitless
health information that has replaced the Merck Manual as the new frontier for symptom checking. With the advent of fast, new technology,
patients have much to gain in terms of accessing information about medical care. However, for those who suffer from health anxiety, web
resources can kindle health fears. In 2006, a study by Harris Interactive found that 136 million people go online for health information,

with evidence suggesting that percentage is on the rise (Harris Poll 2006). Approximately 75-80% of all internet users have looked on

the Web for health information. Of those who check, about 10% felt “frightened by the serious or graphic nature of the information they
found online," 18% felt ‘confused by the information they found online,"and 25% felt“overwhelmed" by the amount of information they

encountered (Fox 2006).

“Cyberchondria”is a term used to describe the health anxiety and compulsive checking experienced by some individuals who engage
in internet health searches. It involves spending inordinate amounts of time researching medical symptoms online. Individuals feel they
are unable to stop checking, and experience disproportionate distress at the possibility of having a serious, if rare, condition or side effect.
These individuals, if they have also been evaluated by a physician but were not reassured by negative test results, would likely meet criteria

for hypochondriasis.

Additionally, the internet also seems to have sparked a new form of a factitious disorder — that group of disorders in which individuals
intentionally wish to take on the sick role. Several case studies have been reported of “Virtual Munchausen's”or‘Munchausen by internet”
(Feldman 2000), wherein healthy individuals pose as patients on blogs and in chatrooms, alleging personal illnesses they do not have. While
those with health anxiety also visit internet sites for ilinesses they ultimately do not have, the difference is that individuals with factitious

disorders are consciously producing their symptoms.
Mass sociogenicillness (MSI)

While health anxiety is typically observed in individuals, groups are sometimes susceptible. This phenomenon is called “mass sociogenic
illness (MS)” (Philen et al. 1989),“fear contagion” (de Gelder et al. 2004), or “epidemic hysteria”(Barsky & Deans 2006). It typically begins when
someone becomes suddenly ill, alarming others in the school, workplace, or community that they were exposed to something contagious
or toxic. Transmission is by line of sight, telephone, media, and healthcare professionals. MSI tends to develop in populations with some
recent stress or intense pressure. Typically, no plausible cause is ever identified, and the non-specific symptoms of MSI, such as headache,
dizziness, nausea, malaise, syncope, hyperventilation, are better accounted for by anxiety, stress, and acute somatization (Nemery et al.
1999). For instance, after several teenagers reported feeling ill following drinking Coca-Cola in Belgium in 1999, numerous similar cases
were reported across the country and northern France, yet no plausible cause was ever discovered (Nemery et al. 2002). Symptoms tend

to be time-limited and not develop into functional impairment; however, some people may continue to report health fears long after the

initial scare (Morgan et al. 2008).

As demonstrated above, the rigidity of mindset is
what distinguishes delusional disorder, somatic sub-
type, from hypochondriasis. Patients with hypochon-
driasis are briefly reassured, even if the reassurance
does not last. See Table 10.3 for special cases of health
anxiety.

10.2.1 Diagnostic considerations

Symptom severity and duration are the major ways
health anxiety is categorized for research. The current

DSM-IV-TR criteria for hypochondriasis (Table 10.1)
(American Psychiatric Association 2000) are consid-
ered by some researchers to be so narrow as to lack clini-
cal and nosologic validity (Fink et al. 2004). While it is
unclear how the criteria will be modified in the upcom-
ing revision of the DSM, some have advocated that the
diagnosis of “hypochondriasis” be replaced by a more
inclusive category, such as “health anxiety disorder,”
given that the current criteria set for hypochondriasis
captures only the most severe cases of health anxiety
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(Gureje et al. 1997, Bleichardt & Hiller 2007). Missed
in the current classification, for example, would be the
following individuals: (a) those who fear having an ill-
ness but do not have a somatic symptom; (b) those who
can be reassured by a physician’s examination but only
for a short interval of time; (c) those whose duration of
fear does not last a full six months; (d) those who are
irrationally worried about illness but do not experi-
ence clinically significant distress or functional impair-
ment. Studies demonstrate that patients who do not
quite meet full criteria for DSM-IV hypochondriasis
but worry about having a serious physical illness most
of the time show significant differences from controls,
including higher healthcare utilization and lower qual-
ity of life (Creed & Barsky 2004, Martin & Jacobi 2006).

In addition to hypochondriasis, the differential
diagnosis for someone with excessive health anxiety
and fears predominantly about getting or catching a
disease includes OCD or specific disease phobia. If a
patient presents with worry in multiple life domains,
such as financial, interpersonal, or occupational, and
notjustwith regards toillness, then generalized anxiety
disorder (GAD) may be a more appropriate diagnosis.

For patients presenting primarily with somatic
concerns, somatoform diagnoses to consider include
somatization, identified by unexplained symptoms in
multiple organ systems; pain disorder, characterized
by pain with significant psychological contributions;
or BDD, with the key feature of preoccupation with an
imagined or slight defect in physical appearance. BDD
would notbe considered a form of health anxiety, as the
concern is not about illness but about appearance.

For patients who present with either bizarre health
concerns or rigidly unreassurable health anxiety, a
diagnosis of psychotic disorder should be considered.
Possibilities include delusional disorders (as discussed
above), major depressive disorder with psychotic fea-
tures, and other chronic conditions such as schizophre-
nia. Given that health anxiety frequently co-occurs
with anxiety and mood disorders, the clinician should
also evaluate for the presence of anxiety disorders with
prominent somatic symptoms, such as panic disorder,
and mood disorders, such as major depression.

10.3 Epidemiology

Determining the prevalence of health anxiety is chal-
lenging in large part due to variability in classification.
Population studies using current criteria for hypochon-
driasisyield surprisingly few cases, from 0.05% to 0.4%,
without a clear gender difference (Looper & Kirmayer
2001, Lieb et al. 2002, Noyes et al. 2005, Martin & Jacobi

2006, Bleichardt & Hiller 2007). In medical outpatient
settings, hypochondriasis rates based on DSM-III
or DSM-IV and ICD-10 criteria are more prevalent
than in the general population, with studies show-
ing a point prevalence rate of 4.2% (range 0.8-8.5%)
(Creed & Barsky 2004). Population studies focusing on
the broader concept of illness worry or health anxiety
show prevalence rates in the general population in the
range of 4-10%, also affecting roughly equal propor-
tions of men and women (Looper & Kirmayer 2001,
Rief et al. 2001, Noyes et al. 2005). Thus, while hypo-
chondriasis is rare in the community, health anxiety is
relatively common.

While there are few studies looking at character-
istic longitudinal courses for people with hypochon-
driasis, patients with more chronic health anxiety
are more likely to have marked illness worry, greater
baseline impairment/high healthcare utilization, and
higher baseline levels of anxiety or depressive symp-
toms (Creed & Barsky 2004).

10.4 Etiology

Determining the underlying cause of health anxiety
involves two main considerations: (1) Why are some
individuals more aware of physical symptoms and
pain than others? and (2) Why are some people more
prone to make the cognitive connection between symp-
tom awareness and serious disease? The answers likely
involve predisposing, precipitating, and perpetuating
factors.

When considering predisposing factors for health
anxiety, family studies can be informative. While the
genetics of health anxiety are not yet understood, by
examiningrelated disorders we can gaina sense of famil-
ial risk factors. For example, one family study of patients
with hypochondriasis showed a higher than expected
rate of somatization disorder among relatives (Noyes
et al. 1997). A family study of patients with OCD and
their first-degree relatives found a higher rate of hypo-
chondriasis among the OCD patient relative probands
compared to control relative probands (Bienvenu et al.
2000). The firststudy, therefore, suggestshypochondria-
sis is more closely related to somatization disorder than
other disorders, while the second study suggests that
hypochondriasis and OCD may have common genetic
links. Unfortunately, the family study of hypochondria-
sis has been the only such investigation, and the sample
size was quite small. However, if indeed people suf-
fering from health anxiety share a similar underlying
genetic profile with people suffering from OCD, the two
groups may also have common neurobiological deficits,
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such as the impaired striatal functioning commonly
found in OCD (Saxena et al. 1998, van den Heuvel et al.
2005). This is currently being investigated at the New
York Psychiatric Institute. Lastly, hypochondriasis fre-
quently coexists with panic disorder (Noyes et al. 1986,
Abramowitz & Moore 2007), another condition that
involves misinterpretation of bodily sensations and the
fear that one is going to immediately die, usually of a
heart attack. Health anxiety differs from panic disorder
in that its presence is not necessarily associated with
the short time period of an acute panic attack or the full
cluster of panic symptoms; however, given its frequent
comorbidity, more research in this area is needed.

One significant precipitating factor for health anxi-
ety may be early trauma. In one study, hypochondria-
sis significantly correlated with reported traumatic
sexual contact, violence, or major parental upheaval
before age 17 (Barsky et al. 1994). In another study,
general medical patients who met DSM-III-R criteria
for hypochondriasis reported traumatic events and cir-
cumstances, such as serious illness or injury in child-
hood, more frequently than patients who did not meet
hypochondriasis criteria (Noyes et al. 2002).

Other precipitants of health anxiety may include
personal experience with a disease (Druss 1995).
Following recovery from illness, the person may
become fearful of relapse and interpret normal
somatic sensations (e.g., muscle aches or stom-
ach discomfort) as evidence of re-emerging illness.
Given a known history of medical conditions, vigi-
lance and follow-up are appropriate; however, when
health anxiety escalates to levels chronically interfer-
ing with normal social and occupational functioning
despite medical reassurance, it becomes pathologic.
For instance, a 60-year-old woman with a history of
a ruptured peptic ulcer requiring prolonged hospi-
talization began to decline repeated invitations to see
her grandchildren because she considered her son’s
home “too far” from her doctor’s office. Despite reas-
surance from her doctor that she had fully recovered,
the woman also canceled multiple vacations that she
had planned. She avoided ill friends and family, fear-
ing that hearing about their illnesses would make her
too anxious about her own health.

For other people, the illness of a loved one may
precipitate an episode of health anxiety. For instance,
ayoung man whose father died of lung cancer became
vigilant about lung problems, constantly scanning his
breathing for any irregularity. He was seen by mul-
tiple pulmonologists, who reassured him that his

lungs appeared normal. Despite these evaluations, he
repeatedly visited the emergency room and his stu-
dent health center with concerns. His grades started
to decline because of missed classes. His anxiety was
perpetuated by the belief that he would eventually
find a doctor to diagnose and cure his symptoms.

A factor perpetuating health anxiety, as well as
somatization, is the process of somatosensory ampli-
fication, whereby a person focuses on normal bodily
sensations that otherwise would go unnoticed. Barsky
and colleagues (1990) found that somatosensory ampli-
fication was significantly higher in a sample of par-
ticipants with hypochondriasis than in a comparison
sample without hypochondriasis. How might symp-
tom amplification occur? The human brain filters out
information received from the body that is determined
not important enough for conscious awareness. In the
case of pain, initial studies show the brain responds
similarly to imagined and experienced pain (Raij et al.
2005), yet how one interprets that pain has to do with
how that information is cognitively processed (Lamm
et al. 2007). People who report increased pain sensitiv-
ity show differencesin activation in specific brain areas,
such as the anterior cingulate and the somatosensory
and prefrontal cortex (Coghill et al. 2003), indicating
that differing neural substrates (either from genetic
endowment or from later alteration) may account for
different thresholds for somatic awareness.

The somatic amplification seen in health anxiety, as
well as somatization and pain disorders, may also occur
through a process of immune-mediated sensitization.
In response to trauma or infection, the body releases
proinflammatory cytokines, compounds used in cellular
communication, throughout both the periphery and the
central nervous system. This normal response produces
non-specific illness symptoms and behaviors that make
someone feel “sick,” such as feeling tired, unmotivated,
and depressed. In most people, when the infection or
trauma resolves or heals, so do the sickness symptoms;
however, for those who have a chronically activated
immune system, the symptoms may persist. Re-exposure
or additional trauma may cause amplification of the
non-specific symptoms of disease (Dimsdale & Dantzer
2007). This theory may explain why patients with medi-
cally unexplained symptoms continuously feel lousy and
doctors are unable to identify an underlying problem.

10.5 Measures of health anxiety

There are several measures used in research and clin-
ical settings to evaluate patients with health anxiety
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and related conditions. One method of evaluation
uses a structured diagnostic interview employ-
ing specific criteria (such as DSM-IV or ICD-10) to
establish a diagnosis, e.g., the Somatoform Disorders
Schedule or the Structured Diagnostic Interview for
Hypochondriasis (Barsky et al. 1992). This method,
employing the judgment of a clinician in the semi-
structured evaluation, results in a categorical clas-
sification - the disorder is either present or absent.
Anothermethod ofevaluationisbasedonacontinuum
of patient self-reported symptoms or attitudes about
illness. The instruments listed below can contribute
helpful supplementary information to a thorough
clinical evaluation, which would include a careful
medical history and review of past treatment records.
When evaluating patients with excessive health anx-
iety, it is important to keep in mind that physical ill-
nesses are occasionally overlooked or missed by the
patient’s treating physician, and these instruments do
not rule out a serious physical condition.

10.5.1 Whiteley Index

The Whiteley Index is psychometrically well devel-
oped and is probably the most widely used instrument
forassessing health anxietyand hypochondriasis. This
self-report scale consists of 14 yes/no items and three
subscales. It is easy and quick to administer and to
score and is sensitive to symptom change in response
to treatment. Although it is useful as a screening tool
for excessive health anxiety and hypochondriasis,
even in primary-care offices, the Whiteley self-report
does not provide sufficient information on which
solely to base a diagnosis. In screening, a score of
eight or more positive responses is considered con-
sistent with a probable diagnosis of hypochondriasis
(Pilowsky 1967).

10.5.2 Illness Attitude Scales

Consisting of 29 items divided into nine subscales, the
Illness Attitude Scales (IAS) (Kellner 1987) can assess
state, trait, general hypochondriasis, and abnormal
illness behavior. Unlike most of the measures in this
area, the IAS also collects information on whether
there has been any diagnosis of a serious medical con-
dition accompanying reported illness attitudes. Scores
of three or four on either the hypochondriacal beliefs or
disease phobia subscales are highly suggestive of hypo-
chondriasis. The scale has good sensitivity and success-
fully discriminates between subgroups of patients with
illness behavior (Sirri et al. 2008).

10.5.3 Somatosensory Amplification Scale

The Somatosensory Amplification Scale (SSAS)
(Barsky et al. 1990) is a self-report tool that was
developed to assess sensitivity to mild uncomfort-
able body experiences. The instrument consists of
10 statements rated on a one-to-five scale, covering a
range of uncomfortable bodily sensations not indica-
tive of serious disease. While postulated to be of clin-
ical value and to show sensitivity to treatment change
(Visser & Bouman 2001), the validity (Aronson
et al. 2001) and usefulness of the SSAS in identify-
ing patients with hypochondriasis in comparison to
the IAS and Whiteley (Speckens et al. 1996) has been
questioned.

10.5.4 Structured Diagnostic Interview for
Hypochondriasis

The Structured Diagnostic Interview for Hypo-
chondriasis (SDIH) (Barsky et al. 1992), a clinically
administered interview consisting of 12 questions,
was developed as a module of the Structured Clinical
Interview for DSM-III-R to diagnose hypochondria-
sis. It can also be administered independently.

10.5.5 Hypochondriasis Scale of the
MMPI-2

The Hypochondriasis Scale of the MMPI-2 (Butcher
et al. 1989) primarily focuses on physical symptoms
experienced but does not assess attitudes about them.
Therefore, it is of limited use in diagnosing hypo-
chondriasis. In addition, patients with actual physi-
cal illnesses affecting multiple bodily systems would
score high on the hypochondriasis scale even though
they are not hypochondriacal.

10.5.6 Heightened lllness Concern —

Severity Scale

Modeled after the Clinical Global Impression (CGI)
Severity scale, the Heightened Illness Concern -
Severity Scale (HIC-Severity) (Fallon 2001) is a
clinician-rated, seven-item severity scale that is use-
ful for classifying hypochondriacal severity over the
prior two-week interval and monitoring change in
response to treatment. The clearly defined clinical
anchors for each of the seven items emphasize fre-
quency of illness worries, severity of distress, and
duration of worry during each episode.
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10.6 Clinical considerations and

practical management

Since patients with health anxiety typically present
with somatic complaints, they usually seek help from
non-mental-health professionals, such as primary
care physicians (PCPs). These patients are often sen-
sitive to interpersonal interactions and are slower to
trust their doctor, perhaps due to negative experiences
in the past, and they may not appreciate psychologi-
cal explanations of their symptoms. Current medi-
cal practice demands, often limiting doctor-patient
encounters to 15 minutes or less, can exacerbate the
problem. For example, patients sometimes complain
that they cannot trust a doctor’s recommendation
because it was given before they had even finished
presenting their complaints.

Establishing rapport with patients suffering from
health anxiety is crucial; however, there is a balance
to keep in mind. Even though a well-meaning PCP
might want to reassure the patient that there is noth-
ing to worry about, repeated reassurance is usually
not helpful, especially for those individuals plagued
by obsessional doubt. In fact, unless accompanied
by a careful evaluation, quick reassurance may make
many patients feel their concerns are not being taken
seriously. Those patients plagued by the pathology of
doubt may be very briefly reassured by a physician’s
words, but any new trigger — a symptom, a clinical
detail not mentioned, or a disease reminder in the
media - will reinvigorate the intense anxiety and need
for additional reassurance.

[lustrating this point was the public response
to a 2006 London health risk announcement fol-
lowing the polonium poisoning of Mr. Alexander
Litvinenko, a former Russian spy, in which traces of
radiation were found in multiple locations he visited
(Rincon 2006). After the publication of the health
risk announcement, 872 callers requested reassur-
ance, yet seven individuals could not be reassured by
the Health Protection Agency staff, requiring exten-
sive phone interventions with a psychiatrist (Morgan
et al. 2008). This case demonstrates the vulnerability
of people with health anxiety and their exaggerated
response to public health reports. It also demon-
strates that a subgroup of these anxious individuals
may be particularly poorly responsive to repeated
reassurance.

Practical guidelines can aid in initial management
of patients with health anxiety in primary-care settings,
with the main goal of minimizing unnecessary tests

and treatment. Such strategies include helping patients
feel their suffering is appreciated, limiting the use of
medical jargon for normal variations in functioning,
and scheduling regular appointments independent
from symptom status. Given that their suffering is real,
patients with health anxiety should be approached with
empathy and acceptance, while refocusing treatment
away from a “cure” and toward symptom management
(Barsky & Ahern 2004).

10.7 Treatments of health anxiety

Early identification and treatment of health anxiety
can help curtail unnecessary suffering. Treatment is
more likely to produce an effect before the sick role
becomes an entrenched pattern (Barsky et al. 2001).
The earlier the intervention, the less financial loss to the
individual and society, since chronic somatoform dis-
eases, including hypochondriasis, are associated with
high direct and indirect health costs (Hiller & Fichter
2004). With early intervention there is also less risk
of unnecessary treatments and iatrogenic harm that
comes with more interventions (Kouyanou et al. 1997).
Finally, early intervention and practical management
can help preserve the doctor-patient relationship and
reduce the frustrations of dealing with medically unex-
plained symptoms for both patients and healthcare
professionals.

The two treatment modalities for hypochondriasis
with the most empirical support, cognitive-behavioral
therapy (CBT) and selective serotonin reuptake inhibi-
tors (SSRIs), are discussed below.

10.7.1 Psychotherapies

Among psychotherapeutic treatments for health anxi-
ety, cognitive-behavioral approaches have been the
most carefully studied (Kroenke 2007, Thomson &
Page 2007). Cognitive therapy focuses on modifying
dysfunctional thoughtsin response to symptoms, while
behavioral therapy deals with decreasing problematic
behaviors and teaching new skills. Other variations
include behavioral stress management, with a focus on
educating individuals about behaviors that can be used
to help reduce stress. A recent Cochrane meta-analysis
(Thomson & Page 2007) found both cognitive therapy
and behavioral stress-management treatments effec-
tive in improving symptoms of hypochondriasis along
with comorbid depression and anxiety. Behavioral
therapy with exposure and response prevention (ERP)
was also effective in treating hypochondriasis, but ERP
did not help the associated depression. Participants in
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CBT, compared to the usual-medical-care group, sig-
nificantly improved on measures of general function-
ing and physical symptoms at a 12-month follow-up.
Although the overall effectiveness of CBT for hypo-
chondriasis is supported, a better understanding of
specific elements responsible for the treatment effect is
needed, as well as clarification as to which treatments
are most acceptable to patients.

Data for a related approach, psychoeducation,
are less uniform. According to the Cochrane review,
“explanatory therapy” - providing patient reassurance
and education on topics such as the principles of selec-
tive attention - did not significantly improve measures
of hypochondriasis and physical symptoms, although
it did result in participants using significantly fewer
health resources (Thomson & Page 2007). Some stud-
ies offer support for psychoeducation as a useful com-
ponent of a treatment package or as an initial low-cost
intervention. For example, in a study by Buwalda and
colleagues (2006), six-week group psychoeducation
treatments based either on the cognitive-behavioral
or the problem-solving approach provided significant
improvement in hypochondriacal concerns, as well as
depression and trait anxiety, at six-month follow-up.
At the same time, even in the sample of self-referred
and relatively well-functioning participants, improve-
ment did not reach thelevel of functioning found in the
general community sample.

As a search for new psychotherapeutic treat-
ments continues, attention training techniques are
being investigated in light of the attention bias toward
threatening health-related information in patients
with hypochondriasis (Papageorgiou & Wells 1998,
Bouman & Vervaeke 2006). Others look to better
understand reassurance-seeking behaviors and child-
hood attachment with caregivers (Schmidt et al. 2002,
Noyes et al. 2003, Wearden et al. 2006). Problem-
solving approaches to address related aspects of
somatization might be another potential treatment.
For example, Nezu and colleagues (2007) found non-
cardiac chest pain participants had less effective social
problem solving than matched participants with car-
diac chest pain, as well as higher depression, anxiety,
and perceived stress and anger.

There are also case reports of augmenting CBT
with motivational interviewing (MI) for patients with
strong disease conviction, or near-delusional hypo-
chondriasis (McKay & Bouman 2008). Adding MI to
the initial stages of CBT might help engage and keep
in therapy those patients with health anxieties who are

reluctant to admit psychological factors are at play.
Such an investigation would present additional infor-
mation to the treatment paradigm for health anxiety,
parallel to the MI augmentation in treatment of other
mental health conditions, e.g. OCD (Simpson et al.
2008).

10.7.2 Medication

Selective serotonin reuptake inhibitors (SSRIs) are the
current cornerstone of pharmacotherapy for individ-
uals with severe health anxiety or hypochondriasis.
Open-label trials have suggested that fluvoxamine may
be effective (Fallon et al. 2003). Greeven and colleagues
(2007) conducted a double-blind, placebo-controlled
trial that supported paroxetine use in the treatment of
short-term hypochondriasis, while another controlled
trial confirmed the efficacy of fluoxetine compared to
placebo (Fallon et al. 2008). Studies suggest that some
patients may require the higher doses of SSRIs that are
more typical of OCD treatment (Greeven et al. 2007,
Fallon et al. 2008). While SSRIs appear to be effica-
cious in diminishing hypochondriasis, the study by
Fallon and colleagues (2008) did not show a difference
between placebo and drug in improvement in soma-
tization. Interestingly, concomitant benzodiazepine
use may have a negative effect on the efficacy of CBT
or SSRIs for hypochondriasis (Greeven et al. 2007),
similar to the effect observed in treatment studies of
panic disorder and social anxiety disorder (Fava et al.
1994).

While SSRIs are considered to be the mainstay
of pharmacological treatment for non-delusional
hypochondriasis, other medications may play a role.
A recent case report (Politi 2007) presented evidence
of significant improvement in a patient with refrac-
tory hypochondriasis without comorbidity follow-
ing treatment with duloxetine, suggesting that the
dual serotonin/norepinephrine reuptake inhibitors
may also be helpful. A previous study similarly sup-
ported duloxetine’s potential utility for the treat-
ment of health anxiety, demonstrating that patients
with depression treated with duloxetine had a sig-
nificant reduction in hypochondriasis (Hirschfeld
et al. 2005). Of note, there is limited evidence that
reduction of anxiety and depressive symptoms
reduces health anxiety (Robbins & Kirmayer 1996,
Simon et al. 2001); however, this is not a consistent
finding, and it illustrates the challenge in differenti-
ating hypochondrias from these disorders (Creed &
Barsky 2004).
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10.7.3 Combined treatment:
psychotherapy and medication

With demonstrated effectiveness of medication and
of CBT, the question of the comparative effectiveness
of combined treatment has arisen. Although no stud-
ies have yet been published, there is a placebo-con-
trolled, NIMH-funded clinical trial currently under
way at Columbia University and Harvard University
in which CBT, fluoxetine, placebo, and a combina-
tion of CBT and fluoxetine are being compared.

10.7.4 Treatment of hypochondriacal
delusions

When patients have fixed delusions with no insight
into the irrationality of their illness concerns, they
are referred to as having delusional disorder, somatic
subtype. There have been numerous case reports and
small studies documenting the efficacy of typical and
atypical antipsychotics in the treatment of delusional
parasitosis in particular, with marked improvement
in two-thirds of cases (Aw et al. 2005, reported on 8
patients; Pavlovsky et al. 2008, reported on 12 patients).
There have been two small placebo-controlled trials
with ON-OFF-ON design of delusional parasitosis (n
=10 or 11) using the antipsychotic medication pimoz-
ide (Hamann 1982, Ungvari 1986). On the basis of
these studies and the observational works of Riding
and Munro, pimozide was considered the treatment
of choice in delusional parasitosis in the 1980s. There
have been two significant meta-analyses of delusional
parasitosis, with conclusions supporting the benefits
of typical and atypical antipsychotics (Trabert 1995,
Freudenmann & Lepping 2008). Insufficient evidence
exists from which to determine whether SSRIs may
play a role in the treatment of the psychotic end of
health anxiety.

10.8 Conclusion and future directions

Health anxiety and medically unexplained symptoms
are challenging both for patients and for clinicians.
The good news is that there are a variety of psychologi-
cal and pharmacologic approaches that are helpful in
reducing excessive illness worry. The bad news is that
there still is no diagnostic category that adequately
encompasses the full range of patients with excessive
illness concerns. The most pressing agenda, therefore,
is the development of clear, empirically established
diagnostic categories for patients with health anxiety.

A recent effort in this direction by Fink and colleagues
(2004) was based on a study of a large sample of pri-
mary care patients, suggesting that rumination about
illness plus one of five other symptoms — with a divi-
sion of cases into “mild” and “severe” - would produce
a better-performing, distinct diagnostic entity with
greater clinical utility in primary care and less overlap
with the other somatoform disorders. These five symp-
toms are: (1) worry about harboring or contracting a
severe disease and/or intense awareness of bodily func-
tions misinterpreted as serious disease, (2) suggestibil-
ity if one reads or hears about a disease, (3) excessive
fascination with medical information, (4) unrealistic
contamination fears, and (5) fear of taking prescribed
medication. Currently, hypochondria is nestled in the
somatoform section of DSM-IV; however, with revised
criteria and further analyses, it may be found to have a
more appropriate location within the anxiety disorder
section (Kroenke et al. 2007).

Other new directions for research include advan-
cing our understanding of genetic and neurobiological
differences in those with health anxiety, and better
comprehending the physiological processes, includ-
ing the psychoneuroimmune pathophysiology, behind
symptom amplification. Identification of clinically
useful biomarkers of symptom amplification could
have profound implications for how physicians and
patients conceptualize medically unexplained symp-
toms seen in health anxiety and somatization, moving
them from perceived as a primarily psychological phe-
nomenon to a more integrated psychobiological one.
Reconceptualization may reduce the stigmatization of
these conditions and result in greater appreciation of a
patient’s genuine suffering.

Advances in empirically based treatments, such as
combined treatments, can help patients return to their
full lives and refocus their energies on truly healthy
behaviors, such as diet and exercise. Given the reluc-
tance of people with illness anxiety to seek mental-
health services as opposed to other medical treatment,
further data that can help determine the optimum level
of collaboration between primary-care and mental-
health professionals is needed. While advances have
been made in the treatment of health worries, the treat-
ment of somatization and somatoform pain has been a
neglected area of research. Results from the pharmaco-
logic studies reviewed above demonstrate that illness
worries often improve, but somatic distress may con-
tinue unabated. Novel approaches are needed to help
reduce somatic symptoms. Additionally, many people
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with health anxiety bypass the medical system by pri-
marily utilizing the internet, and suffer needlessly in
isolation.

While there is much to be learned, recent research
in health anxiety provides much reason for optimism
among both health providers and patients.
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11.1 Introduction

Since 1980, when the third edition of the Diagnostic
and Statistical Manual of Mental Disorders (DSM-III)
(American Psychiatric Association 1980) reliably
defined both anxiety disorders (ADs) on Axis I and
personality disorders (PDs) on Axis II, research has
studied the relationships between them. This chap-
ter addresses the complex interrelationships between
ADs and PDs, including diagnostic controversies, pat-
terns of comorbidity, and prognostic implications for
treatment.

11.2 Classifying Axis Il and anxiety
disorders

11.2.1 Axis I

The DSM-III created five axes for diagnostic classifica-
tion, including Axis I for illnesses such as ADs and Axis
I for PDs. Few empirical data existed on which to base
diagnostic criteria sets, so diagnoses were conceptual-
ized as tentative hypotheses, based on the consensus of
expert clinicians of various perspectives (Spitzer 2001).
PDswere considered to differ fundamentally from clin-
ical disorders by an earlier age of onset; a more chronic,
less episodic course, and a more enduring, even immu-
table, prognosis (Frances & Cooper 1981). One ration-
ale for creating Axis II was to encourage the diagnosis
of PDs comorbid with Axis I disorders (Spitzer 2001);
allowing for the simultaneous presence of more than
one disorder made it possible to examine empirically
the relationships between meaningfully defined ADs
and PDs.

Axis II also encouraged clinicians to consider the
contribution of a patient’s personality to Axis I clinical
syndromes (Frances 1980). The relationship between
Axes I and II might have been considered analogous

Axis Il and anxiety disorders

to weather and climate. If Axis II PDs represented the
general climate of the patient’s condition, episodic Axis
I disorders such as panic disorder were the weather.
This scheme is consistent with a stress-diathesis model
of illness, where an anxiogenic PD presents an under-
lying vulnerability to developing ADs. It may usefully
describe certain patients.

However, the analogy becomes strained when one
considers that many Axis I disorders are not episodic
and may share with PDs an early age of onset and gen-
erally stable chronicity. Social anxiety disorder (SAD),
also known as social phobia, often begins early in life
and may appear as much like an Axis II syndrome as
avoidant personality disorder (AVPD). Obsessive-
compulsive disorder (OCD) shares symptomatic and
course features with obsessive-compulsive personal-
ity disorder (OCPD). Indeed, over time some patients
intermittently meet criteria for one, the other, or both
(Maina et al. 2008, Eisen et al. 2006). Further, although
PDs were once considered chronic and largely immu-
table, recent research has shown that many patients
carefully diagnosed with borderline, avoidant, schizo-
typal, and obsessive-compulsive PDs remit from those
criteria over time with or without treatment (Shea et al.
2002, Grilo et al. 2004, Zanarini et al. 2006). Thus the
distinction between episodic “disease” and enduring
“personality” is complex and potentially misleading.

11.2.2 DSM-IV personality disorders

In current DSM-IV nosology, “character” comprises
four basic elements: cognition, affect, interpersonal
functioning, and impulse control, disorders of which
must be enduring, pervasive and inflexible (American
Psychiatric Association 1994). Manifestations of
these elements provide descriptive criteria for 11
PDs: paranoid, schizoid, schizotypal, antisocial, bor-
derline, histrionic, narcissistic, avoidant, dependent,

Anxiety Disorders: Theory, Research, and Clinical Perspectives, ed. Helen Blair Simpson, Yuval Neria, Roberto Lewis-Fernandez,
Franklin Schneier. Published by Cambridge University Press. © Cambridge University Press 2010.
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Table 11.1. DSM-IV personality disorders (PDs)

Cluster A (odd) Cluster B (dramatic)

Paranoid PD Antisocial PD Avoidant PD
Schizoid PD Borderline PD Dependent PD
Schizotypal PD Histrionic PD Obsessive—

compulsive PD

Narcissistic PD

obsessive—compulsive, and not otherwise specified.
DSM-IV groups these eleven diagnoses in three clus-
ters: odd, dramatic, and anxious (Table 11.1). The Axis
IT anxious cluster presents obvious symptomatic over-
laps with Axis I ADs. The anxious cluster comprises
AVPD, dependent PD, and OCPD (see DSM-IV for
descriptive criteria).

11.2.3 Problems in assessing DSM-IV
personality disorders

Despite nearly 30 years of research, reliably assess-
ing PDs remains problematic for several reasons.
Diagnosing a patient with a PD requires determining
the presence of pervasive patterns of functioning, some
of which may lie outside the patient’s conscious aware-
ness. The presence of an Axis I “state” disorder may
confound diagnosis of Axis II “trait” Thus, patients
suffering from anxiety or mood disorders frequently
appear personality-disordered, but if the Axis I condi-
tion is treated to remission, the Axis II diagnosis may
vanish. PDs are also more difficult than Axis I dis-
orders to define with purely descriptive criteria and
involve some meaning-based characteristics such as
an unstable self or a sense of entitlement. Diagnosing
panic attacks, with their obvious physical symptoms, is
simpler than diagnosing paranoid PD, which is defined
partly by chronic interpersonal patterns.

Empirical assessment of PDs also remains compli-
cated. Corroborative sources may help in validating the
chronicity of essentially lifelong symptoms; yet, short
of prospective longitudinal studies that follow patients
over time, it is questionable whether PDs can be defini-
tively assessed. Furthermore, studies of PD prevalence
rely either on self-report questionnaires or on struc-
tured clinical interviews. In either format a respondent
may underendorse (or overendorse) symptom items.
In live interviews, the interviewer has the discretion
to judge the presentation, and some personality traits
may be a subtext of the interview (e.g., bizarre behavior
or appearance in schizotypal PD). This observational

Cluster C (anxious)

Personality disorder
not otherwise specified

skill improves with training and experience; however,
large-scale epidemiological studies require the use of
lay interviewers, with minimal clinical experience,
who must determine a PD based on a structured inter-
view at a single sitting, sometimes over the telephone.
Such large studies compensate by comparing lay inter-
views to self-report instruments (which, however, tend
to yield false positives) and to clinical structured inter-
views of subsamples of those surveyed.

11.2.4 Interpreting comorbidity

While comorbidity indicates that two disorders co-oc-
cur, it does not explain what, if any, causal relationship
exists between them. Studying the intersection of PDs
and ADs requires interpreting potential methodologi-
cal and/or etiological explanations.

Methodology can influence comorbidity rates
in several ways (Table 11.2). First, since many of the
descriptive criteria of different DSM disorders are simi-
lar, comorbidity may reflect the diagnostic overlaps
that occur between syndromes, for example, obsessions
and compulsions in OCD and OCPD or social avoid-
ance symptoms in SAD and AVPD. If comorbidity were
determined purely by overlapping criteria, comorbid-
ity rates should follow a predictable path, raising the
question of whether the comorbid disorders are simply
variations of the same disorder. For example, criteria
for SAD and AVPD overlap considerably, and they have
consistently high comorbidity rates (see below).

Conversely, descriptive criteria can denote con-
ceptual distinction. A criterion for one disorder may
disqualify an individual for another disorder (e.g.,
hypomania obviates dysthymic disorder). Sometimes a
criterion has different meanings for different disorders
(e.g., social isolation in AVPD versus schizoid PD), and
assessment must discern subtle but crucial differences
(one wants but fears company, the other rejects it).
Comorbidity rates may reflect inaccurate assessment.

Additionally, in some sense illness breeds comor-
bidity. That is, patients who cross the threshold for one
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Table 11.2. Types of comorbidity
Methodologically influenced

Diagnostic Symptom overlap between syndromes

criteria explains comorbidity

Assessment Unreliable assessment procedures give
appearance of comorbidity

Selection Comorbidity rates affected by setting or

severity of illness in sample

Etiologically determined

Genetic Separate disorders share a common
genetic predisposition

Trait Separate disorders share a common
predisposing trait

Scarring A chronic disorder causes “scarring,"which
meets criteria for a second disorder

Stress- One disorder creates a particular

diathesis vulnerability to another disorder

Traumatic Common environmental trigger induces
comorbid disorders

Coincidental Separate disorders arise independently

PD are likely to qualify for multiple PDs and Axis I dis-
orders. In general, comorbidity means greater severity.
Patients carryinga “pure” Axis I AD diagnosis, without
comorbidity, will likely have milder symptoms than
patients meeting criteria for multiple diagnoses. Since
comorbidity increases among the severely ill, study
samples can influence the prevalence of comorbidity
through selection bias (Berkson’s bias). Clinic popu-
lations are sicker than general populations. Hospital
inpatients will be sicker than outpatients at an AD
clinic, who in turn will have more comorbidity than
outpatients recruited from the community by adver-
tisement or random digit dialing. In more clinically
intense settings, one can expect higher comorbidity.
When little overlap exists between symptom cri-
teria sets for comorbid disorders, we should expect,
based on symptom criteria alone, to find low comor-
bidity rates. When studies show elevated comorbidity
between symptomatically diverse disorders, as with
paranoid PD and panic disorder (Reich & Braginsky
1994, Ozkan & Altindag 2005), we must look beyond
criteria for an explanation. However, this does not
require an etiological explanation. For panic disorder
and paranoid PD, for example, elevated comorbidity
rates might reflect methodological influences. Reich
and Braginsky (1994) found paranoid PD the most
common PD (54%) among patients with panic dis-
order, and presence of paranoia in panic patients was
associated with earlier onset, longer duration of illness,
and more severe interpersonal deficits. Their study

sample comprised 28 patients consecutively admitted
to a university anxiety clinic; of these, 82% were ago-
raphobic, and 68% had more than one comorbid Axis
I diagnosis. The high comorbidity and presence of
agoraphobia denote greater severity of illness, and the
study has limitations in its small sample size and use
of a single true/false self-report measure to assess PDs.
Subject selection and inaccurate assessment present
more parsimonious explanations than the discovery of
a “paranoid subset” of panic disorder patients (Reich &
Braginsky 1994). In sum, methodological “noise” may
simulate or obscure clinically relevant associations.

11.2.5 Etiologically determined

comorbidity

Psychiatric syndromes lack defined etiology. The
biopsychosocial model (Engel 1977) suggests that ill-
ness arises from the interplay of genetic, trait, and
environmental influences. Diagnostic heterogeneity
reflects the complexity of these factors.

Etiologically determined comorbidity might occur
in several ways (Table 11.2). Separate disorders might
share a common genetic predisposition or a common
predisposing trait. For example, the same anxious
behavioral trait might generate a Cluster C PD and
vulnerability to trauma that later resulted in comor-
bid posttraumatic stress disorder (PTSD). Common
genetic make-up also could generate two separate dis-
orders: Reichborn-Kjennerud and colleagues (2007)
found that, among 1427 young adult female-female
twin pairs (898 monozygotic, 529 dizygotic), the same
genetic factors influenced the presence of AVPD and
SAD.

Alternatively, an Axis I disorder, particularly if
chronic, might cause behavioral “scarring,” yielding a
de-facto Axis Il state. Years of panic disorder, for exam-
ple, might induce generalized avoidant behavior that
not only meets criteria for Axis I agoraphobia or gen-
eralized anxiety disorder (GAD) but alternatively (or
also) Axis II avoidant or dependent PD. Conversely, a
PD might create vulnerability to particular AxisI disor-
ders. For example, patients with AVPD might be prone
to SAD or GAD. Johnson and colleagues (2006) found
that presence of any DSM-III PD features between the
ages of 14 and 22 were associated with elevated risk for
ADs by mean age 33.

A PD might also influence an individual’s suscep-
tibility to stress. Vulnerability to a particular disor-
der, such as panic, could increase the likelihood of a
comorbid AD. Alternatively,acommon environmental
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stressor might induce comorbid disorders. For exam-
ple, traumatic childhood abuse might predispose to
both PTSD and borderline, avoidant, or another PD.

Finally, comorbidity might appear in individu-
als by chance, a diagnostic coincidence arising from
independent genetic and/or environmental influences.
To further complicate matters, psychiatric disorders
have sufficient heterogeneity that all of the above inter-
relationships might hold for different patients with
the same comorbidity: scarring for some, trauma for
others, etc.

11.3 Research findings

PDs are less prevalent than ADs. As expected, preva-
lences for PDs vary according to the population sam-
pled and the methodology used (4.4-15.7%).

11.3.1 Comorbidity between ADs and PDs

Limited information exists on the comorbidity between
ADs and PDs in the general population. Given the
complexity of identifying PDs, most large epidemio-
logic surveys in the United States and elsewhere either
have not assessed them or have reported only the pres-
ence or absence of any PDs, not specific Axis II diag-
noses. Recently, two nationwide surveys in the United
States, the National Comorbidity Survey Replication
(NCS-R) and the National Epidemiologic Survey on
Alcohol and Related Conditions (NESARC), reported
the comorbidity burden of many Axis I and Axis II dis-
orders in the general population.

NESARC is the largest comorbidity sample to date,
with an 81% response rate from a sample of 43 093
civilian non-institutionalized adults (18+ years) resid-
ing throughout the USA. The study employed the
AUDADIS-1V, a structured diagnostic instrument for
lay interviewers, administered in face-to-face inter-
views assisted by laptop computer software. A subsam-
ple of 2657 respondents was randomly re-interviewed
with sections of the AUDADIS-IV to check data quality
and test-retest reliability. Ten weeks later, 282 respond-
ents were re-interviewed with the antisocial PD module
andanother 315 re-interviewed with other PD modules,
producing fair to good reliability (k = 0.40 for histrionic
PD to k = 0.67 for antisocial PD).

Survey data showed PDs were as prevalent among
individuals with any AD (41.8%) as among those with
any mood disorder (46.8%). As expected in a large
sample size, all of the associations between PDs and
current anxiety and mood disorders were statistically
significant (Table 11.3). Consistent with the clinical

literature, two Cluster C PDs - avoidant and dependent
PDs - were more closely related to all of the ADs (OR
= 5.4-37.2) than were the other PDs (OR = 2.9-13.1).
In particular, AVPD was strongly associated with SAD
(OR =27.3) and panic disorder with agoraphobia (OR
=21.0).

The third Cluster C PD, OCPD, and the two Cluster
B PDs studied, histrionic and antisocial, were each
strongly related to panic disorder with agoraphobia,
SAD, and GAD, as well as with mania. Panic disorder
without agoraphobia and specific phobia were the ADs
least correlated with any of the PDs (OR = 2.9-7.1).
Although Cluster A PDs have shown weak associations
with both ADs and mood disorders (Lenzenweger et al.
2007; Table 11.4), Grant and colleagues (2005) found
associations for both paranoid and schizoid PDs with
panic disorder with agoraphobia, SAD, and GAD, as
well as dysthymia and mania, suggesting high comor-
bidity is not limited to the conceptually related PD
clusters. Grant and colleagues (2005), using NESARC
data, provide the most complete survey of comorbid-
ity between specific ADs and PDs from one sample.
Nevertheless, this study did not assess all ADs (omit-
ting PTSD and OCD) or PDs (omitting schizotypal,
borderline, and narcissistic). Indeed, no epidemiologic
or clinical study has examined the full range of ADs
and PDs.

Lenzenweger and colleagues (2007) used the
NCS-R data (n = 5692) to compare comorbidity rates
between ADs and the three PD clusters, as well as bor-
derline and antisocial PD. Unlike NESARC (Grant
et al. 2005), NCS-R data found PDs to be less prevalent
among individuals with an AD (28.8%) than among
those with a mood disorder (38.1%). Otherwise, the
NCS-R comorbidity rates between ADs and PD clus-
ters are fairly consistent with the NESARC findings,
although NESARC did not assess PD clusters or all PDs
within each PD cluster except Cluster C. Comorbidity
for specific ADs is discussed below.

11.3.2 Panic disorder and PDs

Reported prevalences of any PD among clinical and
research samples of outpatients with panic disorder
range from 30% to 49% (Dyck et al. 2001, Ozkan &
Altingday 2005, Milrod et al. 2007). The “anxious”
cluster (Cluster C), and particularly avoidant and
dependent PDs, account for much of the prevalence
of PDs found among outpatients with panic disor-
der (Sanderson et al. 1993, Dyck et al. 2001, Ozkan &
Altingday 2005, Milrod et al. 2007). Sanderson and
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Table 11.3. Odds ratios of DSM-IV personality disorders (PDs) with 12-month DSM-1V anxiety disorders (ADs) in Grant et a /. 2005

Cluster A Cluster B Cluster C
Paranoid Schizoid Antisocial Histrionic Avoidant Dependent Obsessive—
PD PD PD PD PD PD compulsive
Any PD PD

Any AD 5.6 74 59 33 6.6 1.9 129 4.7
Panic disorder + 134 124 131 5.7 8.1 21.0 372 74
agoraphobia
Panic disorder— 4.7 56 4.1 38 43 54 6.2 38
agoraphobia
Social anxiety 10.0 104 10.0 34 56 273 17.2 6.4
disorder
Specific phobia 4.2 52 4.1 29 54 64 7.1 3.8
Generalized 9.6 10.9 8.2 44 6.7 14.2 18.6 6.4

anxiety disorder

Table 11.4. Odds ratios of DSM-IV personality disorders (PDs) with 12-month DSM-IV anxiety disorders (ADs) in Lenzenweger et al. 2007

Any PD Cluster A Cluster B Cluster C Antisocial PD Borderline PD

Any AD 7.0 25 84 4.0 54 8.1

Panic disorder 80 3.1 83 42 10.8 10.0
+agoraphobia

Social anxiety disorder 9.9 24 6.1 6.5 43 7.1

Specific phobia 45 2.2 45 37 20 53
Generalized anxiety 5.7 23 7.6 34 74 6.9

disorder

Posttraumatic stress 58 25 7.3 32 9.8 58

disorder

colleagues (1993) found high Cluster C prevalence
(17%), moderate Cluster B prevalence (7%), and no
Cluster A prevalence associated with panic disorder.
Ozkan & Altingday (2005) reported high rates of
Clusters B (25%) and C (23.2%), and Dyck and col-
leagues (2001) reported high rates of AVPD (20.7%).
Since panic involves avoidance and/or dependence
on phobic companions, high Cluster C prevalence
makes clinical sense.

Several clinical studies have shown a moderate to
strong relationship with the “dramatic” cluster (Cluster
B) in panic patients. Skodol and colleagues (1995)
found panic disorder more strongly associated with
borderline PD (OR = 8.2) and histrionic PD (OR = 4.0)
than with dependent PD (OR =3.5), AVPD (OR =3.4),
or OCPD (OR = 3.4). In the community, Lenzenweger
and colleagues (2007) found respondents with panic
disorder had comorbid borderline PD (11.6%) and, to
a lesser degree, antisocial PD (4.4%), while Grant and
colleagues (2005) found higher rates of antisocial PD

among respondents with panic disorder (12.1% with-
out agoraphobia, 17.3% with agoraphobia).

Cluster A is most symptomatically disparate from
panic disorder, and findings in clinical settings show
low prevalence (0.0-7.1%) in panic patients (Ozkan &
Altingday 2005, Sanderson et al. 1993). In the commu-
nity,however, epidemiologicsurveyshavefoundhigher
rates of comorbid Cluster A. In fact, Lenzenweger
and colleagues (2007) reported that while Cluster C
(21.3%) was most comorbid among individuals with
panic disorder, Cluster A (15.7%) was more prevalent
than Cluster B (10.4%). Grant and colleagues (2005)
also found elevated rates of paranoid PD and schizoid
PD among individuals with panic disorder in the gen-
eral population. These findings suggest that Cluster
A PDs can be comorbid with panic disorder but that
such individuals do not frequent treatment clinics.
Alternatively, it is conceivable that lay interviews
may have confused phobic avoidance with paranoid
ideation.
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Grant and colleagues (2005) also found that, in the
general population, individuals with panic disorder
with agoraphobia had higher PD comorbidity than
individuals with panic disorder without agorapho-
bia (69.4% vs. 44.1%). Indeed, agoraphobia is often
a later-onset consequence of panic - extreme avoid-
ance, in effect. Agoraphobic patients therefore tend to
be more compromised and sicker than panic patients
without agoraphobia, and more likely to also suffer
from a PD.

11.3.3 Social anxiety disorder and PDs

The study of PD comorbidity and SAD has been not-
able for the consistently high prevalences (28.2-89%)
for AVPD among patients with SAD (Schneier et al.
1991, Alnaes & Torgersen 1988, Dyck et al. 2001,
Hummelen et al. 2007). An extensive literature has
attempted to determine whether the overlap of DSM
symptom criteria for AVPD and generalized SAD
explains the high comorbidity between these two
disorders, which would imply that AVPD is simply a
more severe and chronic variant of generalized SAD.
In contrast, non-generalized SAD (e.g., fear of public
speaking) might have a lower correlation with AVPD
(e.g.,21% in Schneier et al. 1991).

Dependent PD also appears prevalent (5.8-27%)
among patients with SAD (Sanderson et al. 1993,
Dyck et al. 2001, Hummelen et al. 2007). Avoidance
and dependence may be two sides of the same coin.
If an avoidant individual manages to escape isolation
and form a relationship, he or she will likely cling to
it for dear life. This logic may similarly explain the
elevated comorbidity rates for generalized SAD and
dependent PD.

PDs other than dependent PD and AVPD have
shown low comorbidity with SAD in both inpatient
and outpatient clinical samples (0.0-7.8%, OR <
3.0: Dyck et al. 2001, Skodol et al. 1995). One recent
exception occurred among outpatients in Norway
who showed higher comorbidity trends for Cluster
A PDs, particularly a higher prevalence of schizoid
PD (50%) than AVPD (48%) (Hummelen et al. 2007).
This finding may reflect cultural differences between
the populations in Norway and the United States. It
also calls to mind the fact that DSM-III separated
schizoid PD from AVPD, a controversial event at the
time. Researchers and clinicians recognized that indi-
viduals with these disorders might closely resemble
one another (Frances 1980), with the patient’s moti-
vation for social isolation the principal distinction.

Patients with AVPD crave closeness but avoid it for
fear of criticism and rejection, whereas patients with
schizoid PD lack interpersonal desire. However, crit-
ics feared that this inferred distinction could not be
made reliably.

Comorbidity trends for SAD in the general popu-
lation differ only slightly from clinical populations.
In NESARC, Cluster A was higher than in clinical
studies (Grant et al. 2005). In the NCS-R, Cluster C
was not significantly more prevalent than Cluster B
(Lenzenweger et al. 2007). These differences between
settings may reflect varying assessment procedures or
the healthier samples surveyed in community studies,
although the rise in Cluster A rates is again consistent
with the expectation that this cluster avoids treatment
more than Cluster C individuals.

11.3.4 Specific phobia and PD

The few surveys of PD comorbidity in specific phobia
among clinical populations show very low comorbid-
ity rates with any PD (0-12%; Sanderson et al. 1993).
Skodol and colleagues (1995; n = 200) found specific
phobia not significantly associated with any PD. Given
the paucity of clinical studies and low sample sizes,
comorbidity rates for PDs in patients with specific pho-
bia remain unclear.

In the general population, individuals with specific
phobia had a 0.0-38.3% prevalence of comorbid PDs,
with an expectedly stronger trend among the “anxious”
Cluster C (Grant et al. 2005, Lenzenweger et al. 2007).
Grant and colleagues (2005) found OCPD was the PD
with the highest prevalence (21.6%) among individuals
with specific phobia.

11.3.5 Obsessive—compulsive disorder
and PDs

Most surveys of PD comorbidity in OCD have been
restricted to clinical populations. These studies consist-
ently find elevated rates of OCPD in subjects with OCD
(5.0-32.4%; Table 11.5). The other two Cluster C PDs
have also shown high comorbidity with OCD: AVPD
4.6-27.0% and dependent PD 4.2-16.9%. The gen-
eral population again shows a higher rate of Cluster A
comorbidity than clinical samples. Although the two
large US surveys (NCS-R and NESARC) did not assess
OCD, arecent, large (n =8399) national survey in Great
Britain found that subjects with OCD were as likely to
have a comorbid PD in Cluster A (50.5%) as in Cluster
C (48.1%), and were half as likely to have one in Cluster
B (23.4%) (Torres et al. 2006). Despite the study’s large
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Table 11.5. Prevalences (%) of DSM-IV and DSM-IIl personality disorders (PDs) among individuals with obsessive-compulsive

disorder (OCD)

Torres Maina Denys Samuels Matsunaga Sanderson
etal. 2006 etal. 2008 etal. 2004 etal. 2000 etal. 1998 etal. 1993
Nomenclature DSM-IV DSM-IV DSM-IV DSM-IV DSM-III-R DSM-III
Location UK [taly Netherlands DC&MD Japan U.Penn, PA
Sample General Outpatients Outpatients Outpatients Outpatients Outpatients
n(OCDn) 8399 (108) (148) (420) (72) (75) 347 (21)
Prevalence (%)
Any PD 73.8 == 320 443 533 24
Any Cluster A 50.5 — 14 44 294 —
Paranoid 353 6.8 0.2 43 120 —
Schizoid 264 8.1 0.0 0 54 =
Schizotypal 24.9 10.1 1.2 0 12.0 =
Any Cluster B 234 — 9.7 129 17.3 10
Antisocial 10.8 6.1 0.5 0 40 =
Borderline 12.0 135 56 57 8.0 —
Histrionic = 6.1 1.5 4.2 2.7 5
Narcissistic 4.5 8.1 24 6.9 2.7 —
Any Cluster C 48.1 — 20.7 36.6 533 14
Avoidant 27.0 209 46 153 253 5
Dependent 11.7 16.9 7.6 4.2 12.0 5
OCPD 28.6 29.1 9.0 324 133 5
PD not otherwise — 34 6.6 — — 5

specified

sample size, only 108 subjects had OCD, limiting the
statistical power of the findings.

As with SAD and AVPD, there is an extensive lit-
erature evaluating the qualitative differences between
OCD and OCPD (Coles et al. 2008, Eisen et al. 2006).
A study using the Collective Longitudinal Personality
Study (CLPS) data (n = 629) to assess the role of indi-
vidual criteria in the convergence of OCD and OCPD
(n =53) found their overlap primarily explained by the
criteria of hoarding, perfectionism, and preoccupation
with details (Eisen et al. 2006). Coles and colleagues
(2008) found that patients with comorbid OCD/
OCPD, compared to patients with “pure” OCD, had
significantly greater impairment, earlier age of onset of
obsessive—compulsive symptoms (9.7 vs. 12.7 years),
and earlier age of onset of full syndromal DSM-IV
OCD (15.9 vs. 18.8 years).

Atleast some cases of OCD and OCPD share a com-
mon etiology. Samuels and colleagues (2000) found that
12% (n = 34) of first-degree relatives of OCD outpatients
had OCPD, compared to 6% (n = 4) of first-degree rela-
tives of a non-OCD community sample, indicating that

OCPD may share a common familial etiology with
OCD. In a retrospective study of early- versus late-onset
OCD, Maina and colleagues (2008) found that reported
childhood-onset OCD increased the odds of developing
OCPD in adulthood. This may indicate a common etiol-
ogy (e.g., genetic), or it may be an example of “scarring”

11.3.6 Posttraumatic stress disorder and
PDs

Prevalence rates for PDs among PTSD patients range
from 0% to 76%; however, studies investigating the full
range of comorbid PDs in PTSD patients (Faustman
& White 1989, Southwick et al. 1993, Bollinger et al.
2000, Dunn et al. 2004) suffer from methodological
limitations. Faustman and White’s (1989) study had
the highest sample size (n = 536), but PD assessment
among Veterans Administration (VA) inpatients
relied upon retrospective survey of discharge summa-
ries. Dunn and colleagues (2004) evaluated PDs via
validated structured interviews (SCID-II), but raters
were graduate-level students; Golier and colleagues
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(2003) used only one master’s-level psychologist to
evaluate PDs among 180 outpatients. Thus, preva-
lences for PDs among PTSD patients (0-76%) are less
than reliable.

Among PD patients, 51% of borderline PD
patients met criteria for comorbid PTSD, compared
to 39.7% of schizotypal PD, 37.1% of AVPD, and
21.6% of OCPD patients (Yen et al. 2002). Among
PTSD patients, 5.8-76.0% met criteria for comorbid
borderline PD (Faustman & White 1989, Southwick
et al. 1993, Dunn et al. 2004). Southwick and col-
leagues (1993), who found the highest borderline PD
prevalence (76%), had limited statistical power due
to small sample size (n = 34) in a VA inpatient and
outpatient sample.

As borderline PD is also frequently associated
with early-life trauma, some theorists (e.g., Herman
et al. 1989, Gunderson & Sabo 1993) have examined
the extent to which borderline PD reflects underly-
ing PTSD. The association between trauma and PDs
does not mean that PTSD is an inevitable comorbid
diagnosis. Trauma may have various psychiatric con-
sequences and may result in a PD or mood disorder
rather than PTSD. When PTSD and PDs are comor-
bid, chronic early-onset PTSD might give rise to a PD
through “scarring” For example, military personnel
traumatized by combat in their late teens, when per-
sonality is still impressionable, might develop AVPD
or paranoid PD. Alternatively, a PD might constitute a
complex form of PTSD in response to profound trauma
atan early age.

In the general population, only the NCS-R sur-
veyed PD comorbidity among individuals with PTSD
(Table 11.4) (Lenzenweger et al. 2007). As with clini-
cal samples, the “dramatic” cluster (Cluster B) was
more strongly related (OR =7.3) to PTSD than Cluster
A (OR = 2.5) or Cluster C (OR = 3.2). Unlike clini-
cal samples, however, antisocial PD (OR =9.8) had a
stronger association with PTSD than borderline PD
(OR=5.8).

11.3.7 Generalized anxiety disorder and
PDs

The few surveys of PD prevalence among patients with
GAD suggest a close linkage: 37.7-49.0% (Sanderson
et al. 1993, Dyck et al. 2001). The chronic nature of GAD
symptoms may make it more trait- than state-like; how-
ever, too few studies exist to confirm this trend. In clinical
studies, GAD is most frequently comorbid with the “anx-
ious” Cluster C, particularly with AVPD and OCPD.

In community studies, as in clinical settings, PD
comorbidity with GAD is high (60.6%) (Grant et al.
2005), but which PDs are most prevalent differs. While
OCPD remained highest (33.5%), paranoid PD had
similar prevalence (30.5%), and while AVPD was also
common (21.9%), schizoid had near parity (19.1%).
Curiously, the lowest comorbid prevalence rate in the
general population was dependent PD (6.4%).

11.4 Prognosticimplications: toxic
versus benign comorbidity

Comorbidity onany DSM axis generally implies greater
symptomatic severity and hence might be expected
to have a negative prognostic effect. A recent, popu-
lation-based longitudinal study (n = 629) found that
the presence of comorbid Axis I and Axis II disorders
in adolescence carried a consistently heightened risk
for negative prognoses for academic, occupational,
interpersonal, and psychiatric functioning at 20-year
follow-up compared to diagnoses on either axis alone
(Crawford et al. 2008). Clinicians, in fact, often assume
that a comorbid PD is “toxic” to the treatment of Axis
I patients, making these patients more difficult to
treat and less likely to benefit from Axis I treatment
(Dreessen & Arntz 1999). While several studies do
report a negative influence of PDs on AD treatment
outcome, especiallyin pharmacotherapy studies (Reich
2003, Weertman et al. 2005), other studies report no
effect or even positive effects for Axis IT comorbidity
(Dreessen & Arntz 1998).

Differential treatment effects have been found in
different PD-AD combinations. A recent cognitive-
behavioral therapy outcome study of 39 outpatients
with OCD found that presence of Cluster A or B PDs
predicted significantly less improvement at 12-month
follow-up than in OCD patients without these PDs,
while OCD patients with Cluster C PD showed sig-
nificantly better outcomes at follow-up than OCD
patients without Cluster C (Hansen et al. 2007).
Another study found a positive treatment effect for
comorbid Cluster C PDs among 49 outpatients with
panic disorder treated with psychodynamic psycho-
therapy (Milrod et al. 2007). However, these find-
ings do not hold across all studies. One Cluster C PD,
AVPD, is frequently cited as a predictor of poor out-
come, especially in panic disorder (Chambless et al.
1992, Weertman et al. 2005) but also in generalized
SAD (Feske et al. 1996).

There is controversy over how to interpret findings
from these comorbidity studies, particularly given the
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problem of state effects in PD assessment procedures
(Reich 2003). More severely ill Axis I patients may be
incorrectly assigned a PD diagnosis, thus exaggerat-
ing the impact of PD on prognosis. Knowing whether
comorbid AVPD moderates poor prognosis would
be clinically useful because avoidant traits, such as
heightened sensitivity to rejection in social contexts,
pose interpersonal challenges to therapy not addressed
in treatment protocols. However, the parsimonious
explanation remains methodological: studies are too
few and tend to have low sample size, limiting statis-
tical power to find moderating effects. Unfortunately,
most outcome research on ADs has ignored Axis II
comorbidity altogether, but the studies cited above
suggest its potentially meaningful effect on outcome.
Outcome research on Axis II comorbidity deserves
greater attention.

11.5 Conclusion

Available data suggest that PD comorbidity among
ADs is common, except in the case of specific phobia.
Some combinations are more common than others.
Histrionic PD is rarely comorbid with generalized
SAD, for example, whereas AVPD is commonly comor-
bid with SAD. While individuals with ADs have preva-
lent Cluster A and B comorbidity, Cluster C PDs have
particularly high prevalence. In many cases, the level
of comorbidity is complicated by study methodology
(as in studies assessing panic disorder and paranoid
PD) or simply by lack of research (e.g., PTSD and any
PD except borderline). It also remains unclear when
PDs are shaped by the experience of havingan AD (i.e.,
“scarring”), when PDs act as risk factors for ADs (i.e.,
stress-diathesis), or when PDs (or traits) and ADs arise
from common causes (i.e., genetic comorbidity and
trait comorbidity).

The DSM-III multiaxial system highlighted PDs
and their frequent coexistence with, and possible con-
tribution to, other psychiatric disorders. At the time,
PDs were thought to be stable, immutable, and perva-
sive, in contrast to Axis I disorders, which were consid-
ered more episodic. PDs created an underlying context
from which - in conjunction with environmental
stressors — ADs were thought to emerge. Nearly three
decades of research have produced evidence that chal-
lenges these early assumptions and raises questions
about diagnosis, assessment, and prognosis.

Are PDs and ADs always separate disorders, or
sometimes a single disorder that manifests differently
and hence qualifies for different diagnoses over time?
Are PDs necessarily more chronic and pervasive than

some ADs and other Axis I disorders? Is personality
pathology best conceptualized in terms of enduring
traits (Frances 1980), which the present PD nosol-
ogy may not adequately reflect, or are personality
traits better understood as enduring, temperamen-
tal (genetic) vulnerabilities that underlie both PDs
and ADs, with periodic flare-ups in the signs and
symptoms that meet diagnostic criteria (Shea & Yen
2003)?

Current evidence yields more questions than
answers, due in part to the complexity of assessing
PDs and the labor and expense of large-scale, longi-
tudinal studies. The field of PD research has produced
a host of assessment instruments of varying sensitivi-
ties and specificities, with no one gold standard. We
do not entirely understand the extent to which cur-
rent anxiety states, or state effects from any comorbid
condition, affect personality assessment (i.e., assess-
ment-based comorbidity). Future research will need
to disentangle state and trait. Are there descriptive
features that reflect patterns of functioning 10 years
prior? Can we trust individuals’ memory of them-
selves, especially individuals with an unstable sense of
self (e.g., borderline PD)?

A crucial value of comorbidity is its potentially
moderating effect on treatment outcome. Outcome
studies to illuminate these moderating effects of PDs
on Axis I treatment are necessary to advance the clini-
cal utility of the DSM. Only preliminary evidence
exists, indicating differential treatment effects of Axis
IT comorbidity (Dreessen & Arnst 1998, Milrod et al.
2007). Future outcome research should routinely assess
PDs and their effect on treatment response.
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12.1 Introduction

“Idioms of distress” (Nichter 1981) may be defined as
the ways in which members of sociocultural groups
convey affliction. These idioms vary across cultures,
depending on the salient metaphors and popular tra-
ditions that pattern the human biological capacity
for experiencing distress, including conditions that
are sufficiently severe to meet criteria for psychiatric
disorder. Cultural groups, for example, may describe
distress in more psychological or more somatic terms,
or may cluster syndromes in different ways, connect-
ing symptoms together that other cultures do not
acknowledge as related (Good 1977). This leads to
substantial diversity in culturally defined syndromes
across groups.

Our common human biology, however, constrains
the range of idioms of distress to a finite number of
expressions. Idioms of distress focused on feared
heart pathology, for example, are ubiquitous yet can
differ substantially, as evidenced by the differences
between the fear of “heart attacks” among Manhattan
executives versus concerns over “heart distress” in
Iran. The former associates stress and overwork in
hypercompetitive, frequently male, professional
environments with chest tightness and fear of sud-
den death, while the latter is predominantly an idiom
used by working-class women to describe “irregular
heart sensations believed to be caused by emotional
or interpersonal problems, by childbirth, pregnancy
or contraception, or by a variety of diseases” (Good
1977, pp. 33-34). For the clinician intent on alleviat-
ing distress, the issue is recognizing how the idiom of
distress patterns the expression of the illness and how
it affects the sufferer’s understandings of the problem
and of its treatment.

In this chapter, we describe the clinical relevance
of idioms of distress for the generation and treatment
of anxiety disorders, focusing mainly on those related

“Idioms of distress” (culturally salient
indicators of distress) and anxiety disorders

to panic disorder and posttraumatic stress disorder
(PTSD) in Southeast Asian and Latino populations, on
whom our research has been based. Our review illus-
trates that idioms of distress are key aspects of patients’
experience of anxiety disorders, and important “cogs”
in the generation of anxiety in specific cultural con-
texts. We highlight the importance to clinical care of
evaluating and addressing idioms of distress in patients
with anxiety disorders.

12.2 Types of idioms of distress

Several types of idioms of distress have been proposed
(Figure 12.1; Nichter 1981). Some prototypical idioms
include cultural illness syndromes (e.g., an ataque de
nervios, literally, an “attack of nerves”), a psychological
or somatic complaint (e.g., of being “sad,” of bodily
pain), religious involvement (e.g., joining a possession
cult), accusation of witchcraft assault (i.e., the asser-
tion of having been attacked by sorcery or other super-
natural mechanism), or acting-out behaviors (e.g.,
drinking). In each of these idioms, various elements,
including folk etiologies, vulnerabilities, ethnopatho-
logical mechanisms, symptoms, and expected remed-
ies, “run together” to form a relatively coherent whole
(Good 1977, 1994).

In this chapter we review idioms of distress that are
cultural illness syndromes. In Table 12.1 we describe
some key ways of analyzing idioms of distress, while
providing examples of cultural illness syndromes
common in Latino and Southeast Asian populations.
Though we focus on these cultural groups because they
have been extensively studied, other idioms of distress
have also been well described in relationship to anxiety
disorders, such as taijin kyofusho, a cultural syndrome
common in Japan and Korea that has considerable
overlap with social anxiety disorder and body dysmor-
phic disorder (Kleinknecht et al. 1997, Kinoshita et al.
2008).
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Idioms of Distress

A Psychological or Somatic
Complaint

Accusation of Sorcery or
Witchcraft

Mind/Body-Focused Syndromes

/N

Trigger-Focused ~ Symptom-Focused

Syndromes Syndromes Syndromes

Cultural Syndromes

Pathophysiology-Focused Sorcery/Witchcraft-Assault

N

Religious Acting-Out Other
Involvement Behaviors

=

Supernatural-Causation Syndromes

T\

Supernatural-Being-  Spiritual-Depletion
Assault Syndromes Syndromes

N

Possession-Assault Non-Possession-Assault
Syndromes Syndromes

Syndromes

Figure 12.1. The classification of idioms of distress and cultural syndromes.

12.2.1 Examples of idioms of distress:
(aribbean Latino and Cambodian cases

As illustrated in Table 12.1, when viewed phenom-
enologically, one important typology of idioms of
distress is based on their time course. Some idioms
correspond to a continuous process (often a trait-like
condition); others are episodic, that is, they suddenly
occur, and then end minutes or hours later. When the
idiom of distress is a continuous condition, it is often
thought to predispose to yet other idioms of distress.

As an example of a continuous-type idiom of dis-
tress, Latino patients may respond to life difficulties
by starting to padecer de los nervios (literally, “to suffer
from nerves”). This is also referred to as los nervios
alterados (literally, “altered nerves”), a condition typ-
ically characterized in psychiatric terms by chronic
symptoms of anxiety, depression, somatization, and/
or dissociation. This condition is thought to result
from the interaction of adversity and inherent vul-
nerability, an indigenous stress-diathesis model. A
person with nervios is thought to be predisposed to
recurrent emotional upset and anxiety and to devel-
oping other idioms of distress. If untreated and
exacerbated - for example, by experiencing further
adversity — chronic nervios is feared to lead to locura
(“madness”), understood as a violent and potentially
incurable form of insanity characterized by delir-
ium, indiscriminate violence, and self-harm. Chronic
nervios may also result in an episodic condition called

ataque de nervios. Ataques de nervios are acute crises
that may involve screaming; crying; throwing things;
severe somatic symptoms, such as trembling, palpita-
tions, and shortness of breath; and dissociative states,
such as depersonalization - a syndrome most often
found among Spanish speakers of the Caribbean
(Guarnaccia et al. 2003).

To give another cultural example of a continuous
idiom of distress, a Cambodian refugee patient with
certain symptoms — especially frequent palpitations,
startle, and poor appetite and sleep — may consider
him- or herself to be “weak” (khsaoy) or, worse yet, to
have a “weak heart” (khsaoy beh doung). Weakness,
a chronic condition, is thought to predispose to epi-
sodic palpitations upon hearingloud noises, and pos-
sibly cardiacarrest, as well as to having “khydlattacks”
(Hinton et al. 2002). Khyal attacks are episodes that
last from minutes to hours and are characterized by
panic-like symptoms such as dizziness, palpitations,
shortness of breath, neck soreness, cold extremities,
blurry vision, and tinnitus. Khydl is a wind-like sub-
stance that is thought to flow alongside blood in the
vessels of the body, and khyal attacks are interpreted
as the result of a dangerous dysregulation of the flow
of khydl and blood. Khydl attacks are treated by vari-
ous traditional methods, such as “coining,” in which a
coin’s edge is dragged along skin that has been rubbed
with a medicinal fluid, thereby restoring the normal
flow of khyal and blood, and releasing khyal directly
from the skin pores of the body.
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Section 2: Challenges in diagnosing pathological anxiety

12.3 (linical relevance of idioms of
distress

Idioms of distress matter for the provision of effective
care. If a clinician does not recognize complaints as
culture-specific idioms, he or she may miss informa-
tion critical to both diagnosis and treatment. Below we
outline several types of clinical relevance that idioms of
distress may have.

12.3.1 Indicators of psychopathology
Idioms of distress may be markers or expressions of
psychopathology that may be easily elicited in cross-
cultural assessments, including psychopathology
dimensions (e.g., anxiety, depression, or dissociation
tendency) or specific disorders (e.g., PTSD and gen-
eralized anxiety disorder). These relationships can be
investigated in studies that first separately assess idiom
expression and the psychopathological constructs and
then explore their relationship through analyses of
association, such as odds ratios and correlation coef-
ficients. Various idioms of distress have been found to
have consistently strong correlations with a variety of
psychiatric disorders, not a one-to-one relationship
with a single DSM disorder. For example, ataque de
nervios is associated not just with panic disorder but
also with depression and other DSM disorders. This
suggests that a “comorbidity approach” is a more fruit-
ful way to study the relationship between idioms and
diagnoses than to prematurely conflate the two (Lewis-
Fernandez et al. 2009a).

Several examples may help illustrate the associa-
tion between idioms of distress and psychiatric dis-
orders. One study showed that having khydl attacks in
the last month is highly associated with PTSD presence
(OR = 6.4) and that the severity of khydl attacks in the
last month is correlated with PTSD severity (r = 0.72),
explaining 52% of the variance in a Cambodian refu-
gee sample (Hinton 2008). In addition, several somatic
complaint-focused syndromes such as neck-focused
panic attacks, orthostatic panic attacks (i.e., panic
attacks experienced upon standing up), and gastroin-
testinal-focused panic attacks — which center on cata-
strophic cognitions about khydl flow and also involve
metaphoric associations and trauma associations to
somatic sensations — are highly associated with PTSD
presence and severity (Hinton et al. 2001a, 2001b,
2006a, 2007, 2008a).

Similar relationships have been found among
Puerto Ricans and US Latinos between ataque de

nervios and certain psychiatric disorders. Ataque has
been shown in population-based studies in both adults
and children to be associated consistently with anx-
iety and depressive disorders (Guarnaccia et al. 1993,
2005, 2010); in Puerto Rican children, ataques are also
associated with disruptive disorders. In a household
sample of US Latinos from various national origins,
multivariate regression showed that after depressive
disorders (OR = 5.7), ataque is the next best correlate
of anxiety disorders (OR = 5.3), much higher than sub-
stance abuse (OR = 2.7) or any sociodemographic pre-
dictor (OR = 1.3-2.0). In adult psychiatric populations
of Puerto Ricans and Dominicans in the USA, ataque
is specifically linked with panic disorder, PTSD, and
the dissociative disorders (the latter not investigated
in community studies) (Lewis-Fernandez et al. 2002a,
2002b).

12.3.2 Indicators of risk for destructive
behaviors

Idioms of distress are in some cases highly associated
with destructive behaviors such as violent anger epi-
sodes and suicidality risk. For example, episodes of
ataque may involve the expression of intense anger and
aggression, such as attacking people indiscriminately
or breaking things. Moreover, there is a strong rela-
tionship between ataque de nervios and suicidal idea-
tion (OR = 6.2) and attempt (OR = 8.1) (Guarnaccia
et al. 1993). Multivariate regression with a household
sample of US Latinos has confirmed this specific asso-
ciation. After adjusting for sociodemographic charac-
teristics, lifetime ataque de nervios and traumatic
exposure are each independently associated with suici-
dality, whereas a lifetime diagnosis of anxiety, depres-
sive, or substance use disorder is not (Lewis-Fernandez
et al. 2009b).

12.3.3 Indicators of life distress

An idiom of distress may be a strong indicator of the
general level of life distress experienced by an indi-
vidual. The type of life distress that is indicated by
the idiom can vary, including interpersonal distress,
health-related concerns about the person’s health or
that ofaloved one, concerns about personal safety (e.g.,
fear of physical or sexual assault in the living environ-
ment), and financial distress.

Let us take the example of interpersonal dis-
tress. Having a cultural syndrome may indicate that
a person has interpersonal problems, such as spousal
abuse, acting-out children, or conflicts with siblings.
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In many cultures, interpersonal conflict is consid-
ered to be a well-defined cause of certain cultural syn-
dromes. Among Latino patients, an episode of ataque
de nervios often indicates a dispute involving the family
(Guarnaccia et al. 1993), and so too, among Cambodian
speakers, a khyal attack. In a Puerto Rican community
sample, 92% of first ataque experiences were directly
provoked by a distressing situation; 81% occurred in the
presence of others; and 67% led to the person receiving
help. Contrary to usual panic disorder, most respond-
ents report feeling better (71%) or feeling relieved (81%)
after their first ataque. These findings suggest that first
episodes of ataque de nervios are closely tied to the
interpersonal world of the sufferer and that they result
in an unburdening (desahogarse) of one’s life problems,
at least temporarily (Lewis-Fernandez et al. 2005).

In many cultural syndromes across various groups,
worry is considered a key etiologic factor, and worry
episodesare often considered the cause of a continuous-
type idiom of distress, predisposing to an episodic syn-
drome. Worry may also trigger events of the episodic
syndrome directly. Escalating worries about finances
or vulnerable offspring (e.g., a son in jail) may cause
a predisposed Dominican patient to have an ataque de
nervios or a Cambodian patient to have a khydl attack.
Through these mechanisms, worry about life distress
issues is linked to cultural syndromes. The relationship
between worry and idioms of distress is explored in
more detail later in the chapter (section 12.3.5).

12.3.4 Indicators of psychosocial
functioning

Certain idioms of distress may indicate impairment in
psychosocial functioning, including work and social
functioning, as well as general well-being, as assessed
by quality-of-life and disability measures (for one
review, see Hinton et al. 2007b). For instance, the com-
plaint of “weakness” may be particularly associated
with poor psychosocial functioning in Asian popula-
tions (Hinton et al. 2007). Likewise, US Latinos with
ataque de nervios have over twice the odds of being
disabled due to a mental health problem than Latinos
without ataque, after adjusting for sociodemographic
and clinical characteristics, including the presence
of depressive, anxiety, and substance use disorders
(Lewis-Fernandez et al. 2009b). In traumatized groups,
certain idioms of distress may significantly explain
variance in social functioning beyond that explained
by PTSD severity. For instance, ataque status remains
independently associated with mental-health-related

disability after adjusting for traumatic exposure and
the presence of anxiety disorders, including PTSD
(Lewis-Fernandez et al. 2009b).

12.3.5 Causes of distress

In addition to their function as expressions of distress,
idioms of distress may paradoxically help to perpetuate
theverydistress theyare attempting to dissipate. Ataque
de nervios, for example, is associated with elevated rates
of anxiety sensitivity (Hinton et al. 2008b), that is, fear
of anxiety symptoms. One possible explanation is that
the ataque is related to a person’s difficulty tolerating
anxiety and other strong emotions (e.g., anger). In this
view, the anxiety sensitivity is primary and derives
fromarelative intolerance of arousal because of the fear
that arousal itself will lead to dangerous consequences
(e.g., loss of control, violence). The ataque would then
arise as a secondary reaction to the fear of arousal, as
a sign that the person is overwhelmed by this fear and
unable to cope in other ways. Alternatively — and this
is the mechanism that concerns us now - it has been
hypothesized that the idiom of distress itself may help
elevate anxiety sensitivity. According to this alterna-
tive, arousal symptoms (e.g., racing thoughts, short-
ness of breath, shakiness of the limbs) are frightening
precisely because of the concern that they will precipi-
tate an ataque, which may then lead to a series of bod-
ily catastrophes - such as losing control, going insane,
being unable to breathe, or having a seizure. Here the
idiom acts as a primary precipitant of distress (Hinton
et al. 2009). In other words, cultural constructs such
as ataque may elevate anxiety sensitivity by providing
a widely accepted ethnopathological mechanism link-
ing the feeling of anxiety to specific bodily catastrophes
(Hinton et al. 2008b).

A similar argument has been made regarding
Cambodian cultural syndromes (Hinton et al. 2006b).
Cambodians attribute many anxiety symptoms to a dis-
turbance in the physiological flows of khydl and blood.
For example, cold extremities may be attributed to a
lack of flow of khyal and blood along the limbs, lead-
ing to fear that (a) the lack of flow along the limbs may
cause the loss of the use of the arms and legs, that is, a
stroke, and (b) the khydl and blood - unable to make
their normal descent - may surge upward in the body,
and so cause various bodily disasters, such as press-
ing on the the heart and lungs, bringing about heart
arrest and asphyxia, and rising into the neck, bursting
the neck vessels, and entering the head, bringing about
syncope. These ethnophysiological notions involving
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The Initial Trigger of an Episode of the Syndrome
(The frequency of many of these events and the likelihood that they will cause symptoms is increased by anxiety and anxiety disorders)

< A worry episode (e.g., about finances) < Startle (e.g., from a loud noise) < Trauma recall < Standing up < Certain odors < Exertion (e.g., climbing stairs) <
Chronic anxiety % Sleep-related events (viz., nocturnal panic, sleep paralysis, nightmare) < Agoraphobia-inducing events (e.g., going to a crowded area)
<+ Dissociation (e.g., a sense of bodily or psychological otherness) <+ Motion-sickness-inducing events (e.g., riding a car) < Weather events (e.g., being hit by a
wind, weather changes) « Interpersonal conflict <+ An emotion (e.g., anger, disgust, fear) < Receiving upsetting news (e.g., hearing about the death of a relative)

Self-perceived psychological and physical vulnerability (e.g., owing to anxiety- and
anxiety-disorder-caused symptoms — such as poor sleep and appetite — that
produce fears of weakness)

Somatic and psychological symptoms
associated with the syndrome

y

Trauma recall
triggered by somatic

Worsening anxiety and

Scanning of the body and mind for signs of having the syndrome

Fear of having the

and psychological
syndrome

anxiety disorders

symptoms and by
the emotion of fear

Catastrophic cognitions about the physiological and
psychological effects of having the syndrome

S

_

Variables impacting on the escalation of panic: Interpersonal effects of having the cultural syndrome; use of culturally indicated
treatments for the syndrome; use of prescribed medications

Figure 12.2. Theidiom-of-distress—anxiety-disorders model: the generation of an idiom of distress and relationship to anxiety and

anxiety-disorder severity.

khyal may help elevate anxiety sensitivity by facilitat-
ing cognitive links (“cogs”) between anxiety symptoms
and catastrophic cognitions.

Worry may play a special role in this process. In
certain cultures, worry is assigned great etiological sig-
nificance; when prolonged, for example, it is thought
to cause substantial harm (e.g., insanity). If an idiom of
distress is culturally associated with worry, either as an
expressionofthisemotionorasitsproduct, the presence
of the idiom may predispose to higher rates or greater
severity of worry-related pathology such as generalized
anxiety disorder (GAD). This is in line with research
showing that fear about the negative consequences of
worry increases GAD severity (Wells 2000). Research
on ataque provides some evidence of this connection,
since one possible cause of this idiom is catastrophic
cognitions about recurrent worry. Interestingly, the
presence of ataque is strongly correlated with GAD
(OR = 3.9) in epidemiological studies with US Latinos
(Guarnaccia et al. 2010). Likewise, it is possible that the
predisposition to catastrophic cognitions would cause
worry episodes in a culture to escalate to the level of

panic, worsening panic disorder and potentially PTSD.
Figure 12.2 provides a model, based on ClarK’s (1986)
model of the panic spiral, of how idioms of distress may
perpetuate anxiety disorders.

12.3.6 Indicators of past exposure to
trauma

Whether an idiom of distress can be a fairly specific
indicator of traumatic exposure has not been suffi-
ciently studied. For instance, a cultural syndrome may
be present when a person has suffered great trauma
and disability, even when full PTSD criteria are not
met. To investigate this question, one would need to
examine systematically the correlations between trau-
matic events and the severity of the idiom of distress
in question. Research on khydl attacks has started to
address this issue. Linear regression analysis shows
that severity of neck-related khydl attacks is associated
with PTSD symptom severity in Cambodian panic dis-
order patients, after adjusting for age and gender. This
relationship is mediated by neck-related catastrophic
cognitions (i.e., fears that neck symptoms will lead
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to terrible outcomes) as well as by neck-related flash-
backs, usually involving neck sensations associated
with traumatic events during the Cambodian genocide
(Hinton et al. 2006a). Future studies should examine
the relationship between traumatic exposure and khyal
attacks, even in the absence of PTSD.

To date, research on ataque de nervios in this regard
has shown conflicting results. One study showed that
adults with ataque were significantly more likely to
have suffered childhood trauma than those without
the syndrome (Schechter et al. 2000). A second study,
however, showed that childhood traumatic exposure
was high across Puerto Rican psychiatric outpatients
regardless of ataque status, suggesting that, in a clinical
sample, other factors in addition to childhood trauma
may account for the syndrome (Lewis-Fernandez et al.
2002a).

12.3.7 Targets for therapeutic intervention

Inacultural group, certain idioms of distress may playa
key role in perpetuating distress in a way that is imme-
diately comprehensible to a member of the group and
can therefore be profitably targeted in treatment. The
targeted idiom of distress may vary depending on the
treatment aim. For example, if the aim is to treat symp-
toms of GAD, panic, or PTSD, the treatment should
target those co-occurring cultural syndromes that
generate fear about these types of symptoms and, in
particular, should address syndrome-associated cata-
strophic cognitions. Illustrating this approach, ina cul-
turally adapted CBT treatment of Cambodian refugees
that targets both PTSD and orthostatic panic (associ-
ated with khyal overload), improvement in PTSD is
significantly mediated by improvement in orthostatic
panic severity (Hinton et al. 2008a). In syndromes in
which worry plays a key role, treatment should specif-
ically focus on the worry topics that are signaled by the
cultural syndromes, since these represent “experience-
near” entry points for the intervention with clear face
validity for the patient. In ataque de nervios, the imme-
diate precipitant — for example, spousal disagreement
or conflicts with the person’s children triggered by
acculturation differences - should be the first focus of
psychotherapy. Evidence-based psychotherapies, such
as CBT and interpersonal psychotherapy, are being
adapted for diverse cultural groups and psychiatric
disorders - including by incorporating information
on relevant cultural syndromes — and will increasingly
become available for the treatment of anxiety disorders
(Hinton et al. 2008a, Markowitz et al. 2009).

12.3.8 Facilitators of empathy

In many groups, the distressed patient may consider
an idiom of distress specific to that culture to be his or
her most salient problem. If the clinician does not ask
about this complaint and does not specifically address
the syndrome-related concerns, the patient will likely
not feel understood, thereby limiting therapeutic rap-
port and efficacy.

12.4 (linical evaluation of a patient
with an idiom of distress

Thefirststepinincludingidioms ofdistressin treatment
is to evaluate their role in the patient’s clinical picture
during the psychiatric evaluation. A guideline for how
to conduct such an evaluation is included in Appendix
I of DSM-IV-TR, the “Outline for cultural formula-
tion” (American Psychiatric Association 2000). (For a
description of how to implement the cultural formula-
tion, see Lewis-Fernandez & Diaz 2002.) As indicated
in Figure 12.2, this evaluation should include several
elements. The clinician should examine the interper-
sonal effects of having the cultural syndrome, that is,
how having the syndrome impacts the patient’s inter-
personal dynamics. Culturally indicated treatments of
the syndrome should also be explored, since these may
have important effects on the trajectory of the illness.
This includes treatments the patient uses during acute
episodes of the illness, as well as between episodes. In
addition, the clinician should examine whether the
syndrome hasbeen treated within Western medical set-
tings, what diagnosis and treatment were offered, and
the reaction of the patient and his/her social network
to them. Finally, it is important to allow time for the
patient to “tell the story” of the syndrome, to explain
thelink of associations thatled to symptom expression,
and to relate the heightened fears that provoked the
current crisis. In Caribbean Latino ethnopsychology,
this is known as allowing the person to “desahogarse”
(unburden him/herself), and it is considered an essen-
tial aspect of any therapy.

A key task of the clinician in carrying out treatment
is to try to decrease the patient’s sense of vulnerabil-
ity. As a result, the various events that are thought to
potentially trigger episodes of the syndrome will be
less feared, which will decrease the likelihood that an
episode will occur. Moreover, even if the syndrome-
related symptoms are experienced, the patient will be
less likely to consider these as indicators of the onset of
the syndrome.
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The sense of vulnerability can be decreased in
many ways. Medications that improve sleep, appetite,
and energy cause the patient to feel less weak and vul-
nerable. Prescribed medications should preferably be
framed as being directed at the cultural syndrome, in
addition to more experience-distant conditions such
as an anxiety disorder. The clinician can also give alter-
native medical explanations for the cause of the symp-
toms ascribed to the cultural syndrome and reassure
the patient that they are harmless. For example, the cli-
nician may explain that, in the context of anxiety, cold
extremities usually result from harmless vasoconstric-
tion, or that palpitations are caused by fear and that
they are not dangerous, no more dangerous than those
experienced upon exercising.

The key is to convince the patient that his or her
symptoms are not catastrophic, rather that they are
signs of a condition that is indeed in need of treat-
ment but that will not result in imminent disaster. It
is particularly important to address the syndrome-
associated cognitions. These can be quite difficult to
change, having resulted from a lifetime of experience
and interpretation. The key is to introduce a measure
of doubt about the certainty of the catastrophic out-
come and then to build on it based on therapeutic suc-
cess. This entails explaining, for instance, to a Latino
patient with padecer de los nervios, that excessive worry
will not necessarily cause permanent loss of memory
or that decreased concentration is not always a sign
of incipient insanity; to a Cambodian or Vietnamese
patient with “weakness,” that worry will not weaken
the body to the point that cardiac arrest and death will
result; and to a Cambodian patient, that cold hands and
feet will not invariably lead to stroke and will not cause
khydl and blood to surge upward in the body with pre-
cipitous results.

In this way, the clinician acknowledges the cul-
tural associations but introduces hope for improve-
ment in the current situation. Interoceptive exposure
and reassociation to the syndrome-related sensations
(e.g., pairing dizziness to pleasurable experiences like
rolling down a hill as a youth) may be helpful in this
process, in order to reduce fear of the sensations. The
patient should be taught methods, such as applied mus-
cle relaxation, to decrease fear of somatic symptoms
and to stop the escalating spiral of panic. Medication,
such as a benzodiazepine, that can be taken upon the
onset of symptoms of the episode is often extremely
helpful. The clinician must reassure the patient that
the syndrome in question is not serious, but that the

medication can be taken at its onset to decrease the sec-
ondary fears that are provoked by the syndrome and
so prevent it or decrease its severity. Whether trauma
recall occurs during events of the syndrome should
be determined; if so, one should determine what trig-
gers recall of the trauma event - often somatic sensa-
tions do; for example, shortness of breath may recall a
drowning experience — and have the patient describe
the trauma event.

Awareness of the relationship between cultural syn-
dromes and anxiety disorders can enhance clinicians’
ability to engage patients about a variety of therapeutic
approaches and to tailor evidence-based treatments
to patients’ cultural understandings and experiences.
Future research should focus on whether these cultural
adaptations lead to improved effectiveness in clinical
care.

12.5 Conclusions

In this chapter we have illustrated the key role that idi-
oms of distress may play in the presentation and gen-
eration of anxiety symptoms and disorders. Idioms of
distress, which vary across cultures, are not esoteric
events; rather, they are a core aspect of the experien-
cing of anxiety states and disorders. They may produce
catastrophic cognitions about anxiety symptoms, lead
the person to seek certain types of treatments and not
others, and pattern the reactions of the patient’s social
network. Idioms of distress not only shape anxiety
presentations, they also often constitute the very cogs
of the disorder, shaping profoundly the experience of
anxiety. To adequately evaluate and treat anxiety symp-
toms and disorders among persons from diverse cul-
tural groups, clinicians must investigate (a) whether
these clinical conditions are attributed to specific idi-
oms of distress, (b) the cultural understandings of the
physiology and psychology associated with having that
idiom, (c) whether the idiom is stigmatized, (d) how
the idiom is supposed to be treated in that context, and
(e) the social and other current life problems that the
idiom of distress is typically thought to indicate.
Wehave presented a model of how anxiety disorders
and idioms of distress mutually reinforce each other,
forming interacting escalating loops that link expect-
ation, attention, catastrophic cognitions, and activation
of the autonomic nervous system. Through such loops,
cultural syndromes become a key aspect of the experi-
ence, meaning, and generation of anxiety (Kirmayer
& Sartorius 2007). We have also suggested ways in
which these cultural syndromes may be investigated,
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including a series of testable hypotheses about their
clinical utility. We have delineated what “distress” these
cultural syndromes may indicate, including interper-
sonal conflict, economic distress, specific forms of
psychopathology, poor psychosocial functioning, and
traumatization. Empirical research should continue to
determine what kinds of distress an “idiom of distress”
tends to indicate in a particular cultural context.

More generally, this chapter has described the com-
plexity of idioms of distress. The data presented indi-
cate the need to expand the DSM-IV-TR glossary of
cultural-bound syndromes in order to delineate the
aspects of cultural syndromes illustrated in this chap-
ter - whetheritisa chronic oracute condition, the asso-
ciated catastrophic cognitions, and the typical causes
according to that cultural group. An additional option
is toadd a specifier or other method in DSM-5 that may
be used to record a cultural syndrome as linked to the
specific DSM disorder associated with it in the case of
the particular patient.

These changes in DSM-5 would help clinicians
remain alert to the possibility that the anxiety dis-
order they diagnose may be understood by the
affected individual to indicate the presence of a par-
ticular idiom of distress. This idiom may well be the
cognitive frame, the mindset, through which the
anxiety disorders and its symptoms are understood
and interpreted, a cognitive frame that profoundly
influences a person’s experience of an anxiety dis-
order and its symptoms.
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Our instinctive emotions are those that we have inher-
ited from a much more dangerous world, and contain,
therefore, a larger portion of fear than they should.

Bertrand Russell

13.1 Introduction

Fear and anxiety are basic emotions recognized across
human cultures and among non-human animals. The
evolutionary conservation of fear and anxiety across
species supports the supposition that such emotions
are adaptive. However, nearly one in five Americans
reports problematic levels of anxiety, including diag-
nostic levels of panic disorder, social anxiety disorder
(SAD, also known as social phobia), specific phobia,
generalized anxiety disorder (GAD), posttraumatic
stress disorder (PTSD), and obsessive-compulsive
disorder (OCD) (Kessler et al. 2005). In this chapter,
we provide an overview of the evidence for the role of
genetic factors in the etiology of anxiety disorders. We
first briefly summarize the genetic study designs used
in research on anxiety disorders. Next, we review the
evidence from family, twin, and molecular genetic
studies for the role of genetic factors in specific anxi-
ety disorders. We end by discussing the genetic overlap
among anxiety disorders and the intermediate pheno-
types that might account for the overlap.

13.2 Genetic study designs

Genetic research in anxiety disorders relies on family,
twin, and molecular genetic study designs. In family
studies, researchers test whether risk of having the dis-
order is higher among family members of individuals
with the disorder (called probands in genetic studies)
thannon-relatives. Ifrelatives of probandshaveahigher
risk of the disorder, then it is said to “run in families”
or be “familial” However, anxiety disorders may run in
families for genetic or environmental reasons. Family
members have both more similar genetic features and

Understanding the causes of anxiety
Current status of research in the genetics
of anxiety disorders

Nicole R. Nugent, Myrna Weissman, Abby Fyer, Karestan C. Koenen

more shared environmental exposures than do non-
relatives. Family studies are, therefore, often consid-
ered only the first step in genetics research.

Twin studies are needed to disentangle the role of
genetic and environmental influences in the risk of
developing an anxiety disorder. The twin design is used
to calculate the heritability, or the proportion of the vari-
ance in an anxiety disorder explained by genetic factors.
The basic twin method compares the degree of similar-
ity within identical or monzygotic (MZ) pairs with the
degree of similarity within fraternal or dizygotic (DZ)
pairs. At the most basic level, twin research assumes
that MZ twins share 100% of their genes and 100% of
the environment, whereas DZ twins share on aver-
age 50% of their genes and 100% of the environment
(see Hetherington et al. 1993 for a classic review of the
importance of non-shared environmental influences
in twins). If MZ twins are significantly more similar
on a characteristic than DZ twins, then this phenotype
(observed characteristic) is interpreted as being geneti-
cally influenced. The heritability estimate is derived by
2(rMZ - rDZ), where r = the intraclass twin correlation
(Plomin et al. 2001). For categorical phenotypes, such
as an anxiety disorder diagnosis, the tetrachoric corre-
lation, which assumes an underlying normal distribu-
tion of liability, is used to calculate heritability.

Molecular genetic studies have sought to iden-
tify variants in specific genes that increase the risk
of having an anxiety disorder. Although the precise
definition of a gene has changed over time (Gerstein
et al. 2007), for the present purposes genes will be con-
sidered to be putatively functional units of deoxyri-
bonucleic acid (DNA) sequences. Human beings are
over 99% genetically identical; thus, research aimed at
identifying genes that explain individual differences in
risk for anxiety disorders focuses on the tiny fraction
of the DNA sequences that differs among individuals.
The majority of human genetic variation consists of
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Franklin Schneier. Published by Cambridge University Press. © Cambridge University Press 2010.
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Figure 13.1. Example of a genetic
pedigree chart or family tree used in
linkage analysis to identify chromosomal
location(s) inherited along with the
disorder. Unaffected refers to individuals
who do not have the disorder. Affected
refers to individuals who have the
disorder.
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single nucleotide polymorphisms (SNPs, pronounced
“snips”), which occur when a single nucleotide (A, T, C,
or G) in the DNA sequence is altered. An example of a
SNP is a change in the DNA sequence from CGTTGG
to CGATGG. By definition, the frequency of SNPs
must be atleast 1% in the population; there are approx-
imately three million SNPs in the human genome.
Molecular genetic study designs used to investigate
the genetics of anxiety disorders include linkage analy-
sis and candidate gene association studies. Linkage
analysis uses data from family members to identify the
location of a disease gene relative to a genetic marker
or DNA sequence that has a known chromosomal loca-
tion. Linkage is said to occur when the disease gene and
genetic marker co-segregate or tend to be inherited
together. Genome-wide linkage studies examine the
entire genome for potential linkage regions. Figure 13.1
presents a simplified example of a linkage analysis. The
pedigree (family tree) presented here starts with a first
generation in which the father is affected (has the dis-
order) and the mother is unaffected (does not have the
disorder). The disease gene is located somewhere on the
paternal chromosome indicated by the black rectangle.
Linkage analysis tracks the inheritance of DNA markers

3 generation

Figure 13.2. Hypothetical example of
case—control candidate gene associa-
tion study involving a single SNP. In this
case, asingle base is one of two alleles,
CorT.Individuals have one of three
genotypes, CC,CT,or TT.Cases have a
higher frequency of allele T than controls,
suggesting that allele T confers increased
risk of disease.

Chi-square test to
test for significance
(P value < 0.05)

on this paternal chromosome along with the disorder in
the children in the second generation and the grand-
children in the third generation. The circled area on
the first granddaughter’s chromosome represents the
region with strongest evidence for linkage. Typically,
this would be represented by a LOD score, which is a
statistical estimate of whether two loci are likely to lie
near each other on a chromosome and are therefore
likely to be inherited together. A LOD score of three or
more is generally taken to indicate linkage.

Candidate gene association studies are more tar-
geted than linkage studies and use extant research (i.e.,
linkage studies or information about the putative func-
tion of a particular gene) to guide selection of genes
to test for potential associations with the disorder. The
association method detects genes with small effects
on risk and has been, until very recently, the method
of choice for molecular genetic studies of complex
disorders (Risch & Merikangas 1996). Disorders are
referred to as “complex” when their etiology is thought
to involve a combination of many genes and environ-
mental factors, which is the case in all anxiety disorders.
Association studies correlate a DNA marker’s alleles
with an outcome. Figure 13.2 presents an example of
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the case—control association design. Assume that each
individual has either a C or a T allele. The investigator
tests whether the T allele is more common among anxi-
ety disorder cases. If it is, as in this example, further
studies will be done to determine if this SNP is causally
implicated in the etiology of the disorder (called the
causal variant).

13.3 Genetics of specific disorders
13.3.1 Panic disorder

Multiple family studies and one meta-analysis support
familial aggregation of panic disorder, with risk to first-
degree relatives of probands ranging from 8% to 17%
(Noyes et al. 1986, Maier et al. 1993, Mendlewicz et al.
1993, Horwath et al. 1995, Fyer et al. 1996, Hettema
et al. 2001). Twin studies support a heritability estimate
between 30% and 40% (Torgersen 1983, Kendler et al.
1993, 1995, 2001a, Skre et al. 1993, Perna et al. 1997,
Bellodi et al. 1998). Even higher heritability has been
shown when the age of onset was below 20 years of age
(Goldstein et al. 1997). Figure 13.3 presents the herit-
ability estimates for panic disorder as well as the other
anxiety disorders.

Genome-wide linkage studies have reported prom-
isingregionsincluding 7p15 (Knowles et al. 1998, Crowe
et al. 2001, Logue et al. 2003), 13q32 (Weissman et al.
2000, Hamilton et al. 2003), 12q (Smoller et al. 2001a),
11p15 (Gelernter et al. 2001), a region of 16p (Crowe
et al. 2001, Hamilton et al. 2003), 22q (Hamilton ef al.
2003), 9931 (Thorgeirsson et al. 2003), and a region of
15q (Fyer et al. 2006). Partly based on evidence from
linkage studies, candidate gene research has identified
significant associations between the cAMP responsive
element modulator (CREM) gene and panic disorder

(Hamilton et al. 2004a). Infrequently, studies of panic
disorder have applied both genetic linkage and gene
association techniques, with support found for the
adenosine 2A receptor (ADORA2A) gene (Hamilton
et al. 2004b) and the gene for the tachykinin recep-
tor 1 (TACRI) (Hodges et al. 2009). Across anxiety
disorders, findings from candidate gene studies have
often been mixed, with inconsistencies partly attrib-
utable to the operationalization of the phenotype. For
example, genetic differences may exist as a function of
subtypes of panic disorder (i.e., with or without agora-
phobia), comorbid diagnoses, and symptom severity.
Inconsistencies may also be attributable to unmeasured
interactions between genes, to differing ethnic compo-
sitions across studies, or varying environmental fac-
tors, such as exposure to negative life events. Given the
wealth of published molecular genetic studies in anxiety
disorders (more than 100 studies over the past decade
alone), as well as the early concerns related to incon-
sistencies and poor replication of findings in molecular
genetics, we focus our present report on genes that have
been (1) examined in at least two disorders and (2) rep-
licated in at least one disorder. Table 13.1 summarizes
molecular genetic findings that meet our criteria.
Genes in the serotonergic system have been per-
haps the most widely studied genes in psychiatric gen-
etics, partly due to the efficacy of medications known to
influence serotonergic function (Gordon & Hen 2004).
Initial support has been found for an association with
the putative gene coding for the serotonin receptor
(5HT,,) (Inada et al. 2003, Maron et al. 2005) but not
for the promoter region (5-HTTLPR) of the serotonin
transporter (SLC6A4) (Deckert et al. 1997, Ishiguro
et al. 1997, Matsushita et al. 1997, Strug et al. 2010).
Genes implicated in modulation of the autonomic
nervous system, and particularly those involved in
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Table 13.1. Summary of replicated findings in molecular genetic studies of anxiety disorders

Gene name and
abbreviation
Serotonergic system

5-hydroxytryptamine
receptor 2A (5HT,,)

Serotonin transporter
(SLC6A4)

Location

13g14-g21

17g11.1-q12

Modulation of monoamine metabolism

Catechol-O-methyl-
transferase (COMT)

Monoamine oxidase A
(MAOA)

22q1122

Xp114-p11.23

Disorder

Panic disorder

Social anxiety
disorder

GAD
OCDh

Panic disorder

Social anxiety
disorder
GAD

PTSD

oCD

Panic disorder

Specific phobia
OCD

Panic disorder

Specific phobia
GAD

oCD

Studies supporting an
association

Inada et al. 2003
Maron et al. 2005

Stein etal. 1998

Enoch, 2003 @
Meira-Lima et al. 2004 @
Totetal. 2003

Walitza et al. 2002 @

Deckertetal. 1997
Ishiguroetal. 1997
Matsushita etal. 1997
Strug etal. 2008 @

Furmark et al. 2004 @
Stein etal. 2006 “

Oharaetal. 1999
You etal. 2005

Kilpatrick et al. 2007 @
Leeetal.2005

Baca-Garcia et al. 2007
Bengeletal. 1999

Hu et al. 2006
McDougle etal. 1998
Oharaetal. 1999
Saizetal. 2008

Domschkeetal.2007 °
Freitag etal. 2006
McGrath et al. 2004
Alsobrook etal. 2001 @
Karayiorgou etal. 1997 @
Karayiorgou etal. 1999 @
Niehaus etal. 2001
Schindler et al. 2000

Deckertetal. 1999
Maron et al. 2005
Samochowiec et al. 2004

Samochowiec etal. 2004 ¢

Samochowiec et al. 2004
Tadic etal. 2003

Camarenaetal.2001b @
Karayiorgou etal. 1999

Studies not supporting
an association

Lochneretal. 2007

Fehretal. 2001

Frisch et al. 2000
Hemmings etal. 2003
Nicolinietal. 1996
Saizetal. 2008

Billettetal. 1997
Camarenaetal.2001a
Cavallinietal. 2002
Chabane etal. 2004
DiBellaetal.2002
Frisch et al. 2000

Kim et al. 2005
Kinnear et al. 2000
Meira-Lima et al. 2004
Walitza et al. 2004

Azzam & Mathews 2003
Erdal etal. 2003
Meira-Lima et al. 2004
Oharaetal. 1998

Tadic etal. 2003 ¢

Hemmings et al. 2003
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Table 13.1 (cont).

Gene name and Location Disorder
abbreviation

Dopaminergic system

Dopamine receptor D, 11p15 Panic disorder
(DRD4)

Social anxiety

disorder

OCD
Dopamine receptor D, 11923 Social anxiety
(DRD2) disorder

PTSD

OCD
Dopamine transporter 5p153 Panic disorder
(DATT)

Social anxiety

disorder

GAD

PTSD
Regulator of G-protein signaling
Regulator of G-protein 1931 Panic disorder
signaling 2 (RGS2)

GAD

Studies supporting an

association

Maron et al. 2005

Billett etal. 1998
Camarena etal. 2007

Hemmings et al. 2004 @

Millet et al. 2003

Comings etal. 1991
Comings etal. 1996
Young, etal.2002 “

Denys etal. 2006 ¢
Nicolinietal. 1996

Rowe etal. 1998

Rowe etal. 1998
Segman etal. 2002

Leygrafetal. 2006

Koenen etal. 2009

Studies not supporting
an association

Hamilton et al. 2000
Kennedy etal. 2001

Frisch et al. 2000
Hemmings et al. 2003

Kennedy etal. 2001

Gelernteretal. 1999

Billett etal. 1998
Hamilton et al. 2000

Kennedy etal. 2001

The table presents only findings related to genes that (1) have been examined in at least two disorders, and (2) have been

replicated in at least one disorder.
Meta-analyses are shown in italics.

dindicates that an association was identified in a subset of participants (see text for details).

sympathetic nervous system function, have also been
examined in anxiety research. The monoamine oxi-
dase A (MAOA) gene, which codes for an enzyme that
degrades amines such as serotonin, has been associated
with panic disorder (Deckert et al. 1999, Samochowiec
et al. 2004, Maron et al. 2005), although this associ-
ation was not supported in an examination of patients
with panic disorder, depression, and GAD (Tadic et al.
2003). Stratification for gender and ethnicity in a meta-
analysis of the catechol-O-methyl-transferase (COMT)
gene suggested an association of panic disorder with
COMT in Caucasian and Asian females (Domschke
et al. 2007). A recent study identified a significant
interaction between COMT and serotonin receptor 1A
(5-HT,) (Freitag et al. 2006).

Candidate gene examinations of the dopaminergic

system have looked at genes shown to influence dopa-
mine receptors and transport. Investigations of dopa-
mine receptor D, (DRD4) in panic disorder have been
mixed (Hamilton et al. 2000, Maron et al. 2005). Studies
have found little support for the role of the dopamine
transporter (DAT) gene in panic disorder (Hamilton
etal. 2000).

More recently, regulators of G-protein signaling

have been investigated regarding anxiety-related phe-
notypes including panic disorder. Leygraf and col-
leagues (2006) found that polymorphisms in RGS2
were associated with panic disorder, with the strongest
association being observed for a haplotype containing
SNPs 54606 and rs3767488.
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13.3.2 Social anxiety disorder

Family studies suggest that risk of SAD to first-degree
relatives of SAD probands ranges from 16% to 26%
(Smoller 2008). Heritability estimates for SAD range
from 20% to 50% (Kendler et al. 2001b, Middledorp
et al. 2005, Distel et al. 2008), with greater family aggre-
gation in severe levels of social anxiety disorder (Stein
etal. 1998a).

To date, a single genome-wide linkage study
has been conducted, with evidence for markers on
chromosome 16 (62cM, 71cM) (Gelernter et al.
2004). Most gene association examinations of social
anxiety have targeted functional genes of the seroton-
ergic system. Although a small sample of social anx-
iety patients did not support an association between
5-HT,, and social anxiety (Stein et al. 1998b), arecent
investigation reported a possible role for the 5-HT,,
T102C polymorphism in the development of SAD
(Lochner et al. 2007). SLC6A4 variant 5-HTTLPR (s)
was associated with increased symptom severity as
well as amygdala activity in SAD patients (Furmark
et al. 2004). The 5-HTTLPR genotype evidenced a
trend (p = 0.051) toward the prediction of selective
serotonin reuptake inhibitor (SSRI) efficacy in SAD
patients (Stein et al. 2006).

Examinations of the dopaminergic system have
failed to identify a consistent association with SAD.
Whereas linkage studies of DRD2, DRD3, DRD4,
and DAT identified no significant linkage with SAD
(Kennedy et al. 2001), an early investigation of chil-
dren with internalizing disorders reported an associ-
ation between social anxiety symptoms and dopamine
transporter SLC6A3 (DAT1) 3” polymorphism (Rowe
etal. 1998).

13.3.3 Specific phobia

Family studies have demonstrated that specific pho-
bias are familial, with risk to first-degree relatives of
probands as high as 31% (Fyer et al. 1990, 1993, Stein
et al. 1998a, Smoller 2008). Heritability estimates for
specific phobias range from 25% to 59% (Kendler et al.
1999, 2001b). Longitudinal twin research supports
a “developmentally dynamic” hypothesis of the her-
itability for intensity of specific fears (Kendler et al.
2008). More specifically, the effect of one set of gen-
etic factors found to influence early phobias during
childhood declined with age, with new sets of genetic
risk factors becoming prominent over the course of

development. Examinations of children have reported
slightly stronger effects for heritability and have sup-
ported a role for family environment (Lichtenstein &
Annas 2000, Bolton et al. 2006).

To date, few molecular genetic studies have been
conducted related to specific phobia. Gelernter and
colleagues (2003) examined specific phobia in a fam-
ily study of panic disorder, reporting that 14 of 19
families had two or more family members affected by
specific phobia. Chromosome 14q13.3 was identified
as a promising region. Phobic anxiety was reported
to be associated with COMT (McGrath et al. 2004),
and a trend was reported for MAOA in females with
specific phobia relative to controls (Samochowiec
etal. 2004).

13.3.4 Generalized anxiety disorder
Earlyfamily studies reported significantly greater risk
for GAD in first-degree relatives of GAD probands,
with risk to first-degree relatives ranging from 9% to
20% (Smoller 2008) and relative risk ratios ranging
from 4.7 to 6.7 (Noyes et al. 1987, Mendlewicz et al.
1993). However, a more recent investigation reported
odds ratios of 1.4-1.8 in first-degree relatives of
probands, with differences across studies potentially
attributable to differences in recruitment (Newman
& Bland 2006). Consistent with this possibility,
recent research has found that probands recruited
from clinic settings evidence greater familial aggre-
gation than GAD probands recruited from the com-
munity (Low et al. 2008). Compared with studies of
all first-degree relatives, higher risk ratios have been
reported in studies restricted to proband offspring
(Newman & Bland 2006), particularly when both
parents meet criteria for GAD (Johnson et al. 2008).
A meta-analysis of family and twin studies of anx-
iety disorder estimated GAD heritability to be 32%
(Hettema et al. 2001).

Molecular genetic studies have reported support
for significant associations between GAD and SLC6A4
(Ohara et al. 1999, You et al. 2005). MAOA has been
associated with GAD in females relative to controls
(Samochowiec et al. 2004) and GAD relative to panic
disorder or major depression (Tadic et al. 2003). One
study reported an association between GAD and DATI
in an examination of children with internalizing dis-
orders (Rowe et al. 1998). Finally, RGS2 has recently
been associated with GAD in an epidemiologic sample
(Koenen et al. 2009).
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13.3.5 Posttraumatic stress disorder

Compared with other anxiety disorders, relatively few
family studies of PTSD have been conducted. Family
studies of PTSD are challenging, in that the disorder
cannotbeassessedinrelativeswhohavenotexperienced
a traumatic event. However, researchers have consist-
ently found increased risk of PTSD among offspring
of PTSD probands compared to trauma-exposed con-
trols who did not develop PTSD. For example, logis-
tic regression analyses revealed that parent PTSD was
the strongest predictor of PTSD in adult children of
Holocaust survivors, even after controlling for gender
and parental Holocaust exposure (Yehuda et al. 2001).
Cambodian refugee children whose mother and father
both had PTSD were five times more likely to receive
the diagnosis than refugee children whose parents did
not have PTSD; levels of war trauma exposure did not
differ between groups (Sack et al. 1995). Twin studies
estimate the heritability of PTSD to range from 30% to
35% in both veteran and civilian samples (True et al.
1993, Stein et al. 2002).

To date, no linkage studies of PTSD have been
conducted, and only 12 candidate gene association
studies of PTSD have been published. Studies have
only recently examined serotonergic-system genes in
PTSD, with asignificantassociation reported between
SLC6A4 polymorphisms and PTSD, although control
participants were not necessarily trauma-exposed
(Lee et al. 2005). Ilustrating the importance of envir-
onmental factors in gene expression, Kilpatrick and
colleagues (2007) found a significant association
between an SLC6A4 genotype and PTSD in adults
with high stress exposure (defined as high hurricane
exposure and low social support) but not low stress
exposure.

Molecular studies in PTSD have focused on the
dopaminergic system, as both animal and human
studies have implicated this neurotransmitter in
the etiology of PTSD. Whereas initial investigations
found a positive association with DRD2 (Comings
et al. 1991, 1996), findings were not replicated in an
investigation that did not assess for trauma exposure
in the control group (Gelernter et al. 1999). A sub-
sequent investigation of combat veterans reported a
positive association between DRD2A1and PTSD only
in the subset of PTSD cases who engaged in harm-
ful drinking (Young et al. 2002). An examination of
DAT]1 identified a positive association with chronic
PTSD relative to trauma-exposed healthy controls
(Segman et al. 2002).

13.3.6 Obsessive—compulsive disorder

Numerous family studies have been conducted on
OCD. Prevalence estimates of OCD in first-degree
relatives range from approximately 9% to 25%, with
increased risk found in early-onset cases of OCD
(Lenane et al. 1990, Bellodi et al. 1992, Pauls et al. 1995,
do Rosario-Campos et al. 2005, Chacon et al. 2007,
Nestadt et al. 2000). Research with youth with OCD
reported rates of OCD among relatives of probands
with early-onset OCD tobe 25.2 times higher than rates
for non-relatives matched for age, gender, and area of
residence (do Rosario-Campos et al. 2005), although
an adult investigation of OCD patients reported no
relationship between familial aggregation and best-
estimate ratings for age of onset (Fyer et al. 2005). A
meta-analysis of early studies supported increased
occurrence in first-degree relatives, reporting an odds
ratio of 4.0 in relatives of probands versus relatives of
controls (Hettema et al. 2001). Heritability estimates
from twin studies range from 45% to 65% in children
and from 39% to 50% in adults (van Grootheest et al.
2005, 2007).

To date, two genome-wide linkage studies have
been conducted for OCD. Hanna and colleagues
(2002) examined seven probands with childhood age
of onset ranging from three to fourteen. Analyses sug-
gested possible linkage for a region on the telomere
of chromosome 9p, with weaker support found for
linkage on chromosomes 2q, 6q, 16q, 17q, and 19q.
Evidence for linkage at chromosomal region 9p24 was
replicated by a subsequent linkage study (Willour et al.
2004). Interestingly, 9p24 contains the gene putatively
encoding for the glutamate transporter SLC1A 1, which
has been associated with OCD in subsequent candi-
date gene studies (Arnold et al. 2006, Dickel et al. 2006,
Stewart et al. 2007). However, a linkage investigation
of a larger sample of OCD families failed to replicate
these findings, reporting evidence for linkage on chro-
mosomes 3q, 7p, 1q, 15q, and 6q instead (Shugart et al.
2006).

Based on the serotonergic hypothesis of OCD,
most molecular genetic studies have focused on func-
tional variants believed to influence the serotonin
system. Linkage analysis has reported increased trans-
mission of a variant of the SLC6A4 gene to OCD-
affected offspring (McDougle et al. 1998). Although
five association studies have reported an association
between OCD and SLC6A4 (Bengel et al. 1999, Ohara
et al. 1999, Hu et al. 2006, Baca-Garcia et al. 2007, Saiz
et al. 2008), 10 separate investigations did not support
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this association (Billett et al. 1997, Frisch et al. 2000,
Kinnear et al. 2000, Camarena et al. 2001a, Cavallini
et al. 2002, Di Bella et al. 2002, Chabane et al. 2004,
Meira-Lima et al. 2004, Walitza et al. 2004, Kim et al.
2005). Serotonin receptor studies have been similarly
mixed. Although four investigations reported no asso-
ciation between OCD and 5-HT,, alleles (Nicolini
et al. 1996, Frisch et al. 2000, Hemmings et al. 2003,
Saiz et al. 2008), examinations of subsets of partici-
pants have identified associations between 5-HT,, and
OCD in females (Enoch et al. 2003), in early-onset
OCD (Walitza et al. 2002), in adult probands relative to
controls (Meira-Lima et al. 2004), and in patients with
severe OCD (Tot et al. 2003).

Examinations of COMT and OCD have produced
mixed findings, with one study reporting an asso-
ciation between COMT homozygosity and OCD
(Schindler et al. 2000), another study supporting
increased COMT heterozygosity in OCD (Niehaus
et al. 2001), and three other studies citing no relation-
ship between COMT and OCD (Ohara et al. 1998,
Erdal et al. 2003, Meira-Lima et al. 2004). Whereas
Karayiorgou and colleagues (1997, 1999) found
increased COMT Met158 allele in males with OCD
using both population- and family-based association
designs, Alsobrook and colleagues (2001) reported
increased COMT Met158 in females with OCD but
not in males. A meta-analysis of COMT in OCD
concluded that there was little support for an asso-
ciation between COMT and OCD, even with gender
stratification (Azzam & Mathews 2003). MAOA poly-
morphisms have also been examined in OCD, with
two investigations supporting sexually dimorphic
associations (Karayiorgou et al. 1999, Camarena
et al. 2001b) and a third reporting no relationship
(Hemmings et al. 2003).

An association between OCD and DRD4 was
reported in three investigations (Billett et al. 1998,
Millet et al. 2003, Camarena et al. 2007), but was not
replicated in two other studies (Frisch et al. 2000,
Hemmings et al. 2003). One study reported lower fre-
quency of DRD4 VNTR 7-repeat allele in early-onset
OCD (Hemmings et al. 2004). Two investigations of
DRD?2 in OCD produced null findings (Billett et al.
1998, Nicolini et al. 1996), although the study by
Nicolini and colleagues noted an association with the
subset of patients exhibiting vocal tics, and a recent
investigation reported differences in DRD2 in male
OCD patients relative to male controls (Denys et al.
2006).

13.4 Genetic overlap among
anxiety disorders and intermediary
phenotypes

Anxiety disorders are highly comorbid with each other,
and twin studies suggest this may be partly explained
by overlapping genetic influences. Hettema and col-
leagues (2005) found two genetic factors to be com-
mon across anxiety disorders. The first factor showed
highest loadings on GAD, panic disorder, agorapho-
bia, and SAD, whereas specific phobias were found to
load most highly on a second genetic factor. Neither
PTSD nor OCD were examined in this investigation;
however, another study reported that genetic influ-
ences common to GAD and panic disorder symptoms
overlap with those for PTSD (Chantarujikapong et al.
2001). Anxiety disorder research has also examined
co-occurring overlap of anxiety disorders with medical
concerns. For example, emerging from genetic linkage
research, evidence was found for “chromosome 13 syn-
drome” (later referenced as “PD syndrome”) involving
panic disorder as well as kidney or bladder problems,
headaches, thyroid problems, and/or mitral valve
prolapse (Weissman et al. 2000, 2004, Hamilton et al.
2003). A recent investigation replicated and extended
these findings, reporting that participants with panic
disorder and/or SAD as well as their first-degree rela-
tives were markedly more likely to report chromosome
13 syndrome medical concerns than comparison par-
ticipants (Talati et al. 2008). Evidence of shared genetic
liability among anxiety disorders has led investigators
to study intermediary phenotypes thought to represent
underlying vulnerability to multiple anxiety disorders;
these include neuroticism, behavioral inhibition, and
anxiety sensitivity.

Neuroticism, a stable tendency to experience nega-
tive emotional states, has been consistently associated
with anxiety symptoms and diagnoses (Jardine et al.
1984, Kirk et al. 2000, Hettema et al. 2004, 2006a).
Overlap between genetic factors that influence neur-
oticism and anxiety disorders is substantial but incom-
plete (Hettema et al. 2006a). A large twin study of over
9000 twins examined genetic correlations between
neuroticism and internalizing disorders, with evi-
dence for correlations with neuroticism of 0.82 for
SAD, 0.77 for GAD, 0.74 for situational phobia, 0.69
for panic disorder, 0.67 for agoraphobia, and 0.58 for
animal phobia (Hettema et al. 2006a). Shifman and
colleagues (2008) conducted a whole-genome associ-
ation study of neuroticism, with inconsistent support
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for the phosphodiesterase D, (PDE4D) gene and no
loci found to consistently account for more than 1%
of the variance. Hence, it is likely that numerous genes
confer small amounts of risk for anxiety disorders.
Research modeling genetic covariation of neuroticism
and internalizing disorders (including SAD, agorapho-
bia, and panic disorder) supported a role for glutamate
decarboxylase (GADI) in neuroticism (Hettema et al.
2006b). Meta-analytic examinations of neuroticism
and 5-HTTLPR have produced conflicting findings
(Munafo et al. 2005, Schinka 2005). Neuroticism was
associated with COMT in a sample of college students
(Stein et al. 2005). Although studies of neuroticism
and brain-derived neurotrophin factor (BDNF) alone
have not identified significant associations (Willis-
Owen et al. 2005), BDNF polymorphisms have been
shown to interact with the dopamine transporter gene
(Hunnerkopf et al. 2007). Studies using healthy volun-
teers have identified significant associations between
neuroticism and DRD4 (Tochigi et al. 2006) and, in
males only, DRD2 (Wacker et al. 2006).

Behavioral inhibition, or withdrawal from nov-
elty (Kagan et al. 1989), has been characterized as a
behavioral expression of neuroticism (Turner et al.
1996). Behavioral inhibition shows estimated herit-
ability exceeding that of the anxiety disorders them-
selves, with estimates as high as 90% (Matheny 1989,
Robinson et al. 1992, Plomin et al. 1993, DiLalla et al.
1994, Goldsmith & Lemery 2000, Eley et al. 2003).
Behavioral inhibition is a familial and developmen-
tal risk factor for panic disorder and SAD (Mannasis
et al. 1995, Battaglia ef al. 1997, Schwartz et al. 1999,
Rosenbaum et al. 2000, Biederman et al. 2001). Based
on evidence from mouse models, early research in
behavioral inhibition involved family-based associ-
ation analyses of four genes, finding a modest associ-
ation between behavioral inhibition and the glutamic
acid decarboxylase gene, which encodes an enzyme
involved in GABA synthesis (Smoller et al. 2001b).
Behavioral inhibition has been associated with RGS2
markers, which were also associated with activity in the
amygdala and the insular cortex (Smoller et al. 2008a).
Behaviorally inhibited temperament was also highly
associated with the corticotropin-releasing hormone
gene, CRH (Smoller et al. 2003, 2005). Studies of child-
hood and early adolescent shyness/behavioral inhib-
ition have been associated with SLC6A4 (Jorm et al.
2000, Arbelle et al. 2003).

Anxiety sensitivity (AS), a fear of anxiety-re-
lated sensations, has also served as a quantitative

endophenotype in anxiety disorder research. Family
and twin studies of AS suggest that AS is heritable
(Stein et al. 1999, van Beek & Griez 2003), particularly
in women (Jang et al. 1999, Taylor et al. 2008). More
recently, Stein and colleagues (2008) conducted a
genotype-by-environment investigation of AS, report-
ing an interaction between childhood maltreatment
and the 5-HTTLPR genotype. Individuals with two
short-version alleles of 5-HTTLPR and high levels of
maltreatment reported significantly greater AS than
comparison participants. Of note, neuroticism did not
evidence a gene-environment interaction between
5-HTTLPR and level of childhood maltreatment.

13.5 Conclusions

Although anxiety disorders are substantially heritable
(Figure 13.3), knowledge of the molecular genetics of
these disorders is still very limited. Investigations of
panic disorder, specific phobias, SAD, and OCD have
produced some evidence of linkage to specific regions,
but results of candidate gene association studies have
been inconsistent. Moreover, there have been no link-
age studies of GAD or PTSD, and few candidate gene
association studies have been replicated in independ-
ent samples. Historically, candidate genes were selected
on the basis of neurobiologic alterations observed in
respective disorders; however, this approach has been
criticized for reliance on existing models of disorders
and for the low probability of selecting the relevant
variants out of the millions of potential candidates.
The challenge of selecting strong candidate genes is
one of the motivating factors behind the development of
genome-wide association studies (GWAS). Rather than
hypothesizing genetic association for a specific candi-
date gene, such studies take a more agnostic approach
and compare the entire genomes of cases to controls.
(For more information on GWAS studies in psychiatric
disorders, see the excellent editorial by Craddock et al.
2008.) As of this writing, no GWAS studies of specific
anxiety disorders have been published, although inves-
tigators have examined intermediary phenotypes such
as neuroticism (Craddock et al. 2008). For this reason,
no anxiety disorder, except possibly OCD, is being
included in the Psychiatric GWAS Consortium (https://
pgc.unc.edu/fags.html), which aims to conduct higher-
level statistical analyses of published GWAS studies.
Two exciting yet mostly unexplored areas in anxiety
disorder research are gene-environment interaction
and epigenetic studies. Gene-environment interaction
studies test whether gene-phenotype associations vary
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with level of exposure to an environmental pathogen
or protective factor. Given the well-documented role
of certain environmental factors (e.g., stressful life
events, social support) in the etiology of anxiety disor-
ders, gene-environmental interaction studies may be
a potentially fruitful area of future research (Poulton
et al. 2008). Epigenetic research examines the dynamic
heritable changes in the function, but not the sequence,
of a gene. Both animal and human samples point to
the potential importance of epigenetic phenomena in
the development of anxiety disorders (Seckl & Meaney
2006, Skinner et al. 2008, Yehuda et al. 2008).

Readers interested in learning more about genetic
research on specific anxiety disorders should con-
sult relevant recent reviews spanning panic and pho-
bic anxiety disorders (Smoller et al. 2008b), OCD
(Hemmings & Stein 2006, Pauls 2008), PTSD (Koenen
2007, Koenen et al. 2008, Nugent et al. 2008), and GAD
(Gregory et al. 2008).
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Chapter

14.1 Introduction

Animal models are key to our understanding of
many human diseases, and psychiatric disorders are
no exception. Animal models have provided insight
into the neurotransmitter systems and brain circuitry
underlying psychiatric illness, enabled the screen-
ing of potential psychiatric medications for efficacy,
and guided the search for new pharmacotherapies.
However, modeling complex psychiatric disorders in
animals presents distinct challenges.

Modeling psychiatric disorders in animals is dif-
ficult due to the complexity of human thoughts,
emotions, and behavior; the heterogeneity of many
psychiatric disorders; and the requirement of self-
report of internal state for diagnosis. According to the
DSM-1V, most psychiatric diagnoses are made when a
patient displays a certain number of diagnostic criteria
(e.g.,fiveoutofninecriteriamustbe mettomakeadiagno-
sis of major depressive disorder) (American Psychiatric
Association 2000). However, patients with the same
diagnosis can differ significantly in specific symptoms,
perhaps implying differences in the underlying etiology
of their disorders and explaining the heterogeneity of
response to pharmacotherapy (Fava et al. 2008). Many
symptoms are identified by the patient’s report of internal
state (e.g., obsessive obtrusive thoughts). This leads to
questions of how we best can model in animals disorders
that are, by definition, both heterogeneous and depend-
ent on report of internal state.

Rather than attempting to model a psychiatric dis-
order in its entirety, most neuroscientists focus on indi-
vidual aspects or dimensions of a disorder (Gottesman
& Gould 2003, Frazer & Morilak 2005, Lapiz-Bluhm
et al. 2008) and use physical manifestations and meas-
urable behaviors when modeling a particular aspect.
Detailing the diverse approaches to developing animal
models is beyond the scope of this chapter and has been
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reviewed elsewhere (Arguello & Gogos 2006); instead,
in this chapter we review methods for validating ani-
mal models of psychiatric disorders and discuss specific
models of anxiety in mice. Finally, we outline some of
the genetic technologies used in the mouse to address
gene function, with a focus on our laboratory’s use of
genetically modified mice to probe the role of seroton-
in-1A (5-HT, ) receptors in anxiety-like behaviors.

14.2 Types of validity

Inferences from experiments with animal models
have the potential to impact clinical practice; there-
fore, stringently validating such models is of utmost
importance. The strengths and weaknesses of a model
can be conceptualized as different types of valid-
ity. Three important types of validity are reviewed
below: face, construct, and predictive validity (Bloom
& Kupfer 1995).

The theory of face validity is conceptually simple to
understand. An animal model of a human psychiatric
disorder canbejudged by whether it “resembles” aspects
of the human disorder, such as a particular symptom
or set of symptoms (McKinney 1984). For example,
one rodent model of depression measures the physio-
logical and behavioral effects of chronic stress (Willner
1997). One measured outcome is the deterioration of
an animal’s overall coat state and a lack of grooming
when its coat is soiled. Some depressed patients dis-
play decreased personal hygiene and self-care, so these
measures contribute to the face validity of the chronic
stress model. In general, face validity is strengthened
by the number of similarities between the model and
the disorder (Willner & Mitchell 2002). Thus, other
outcomes of chronic stress that resemble symptoms of
human depression, such as decreased feeding accom-
panied by weight loss or disrupted circadian rhythms,
will increase the model’s face validity for depression.

Anxiety Disorders: Theory, Research, and Clinical Perspectives, ed. Helen Blair Simpson, Yuval Neria, Roberto Lewis-Fernandez,
Franklin Schneier. Published by Cambridge University Press. © Cambridge University Press 2010.
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Another method for evaluating the validity of an
animal model requires defining a process hypothe-
sized to underlie the human psychiatric disorder and
measuring how well the model captures this process.
Thisis called construct validity (Bloom & Kupfer 1995).
For example, researchers modeling dependency and
addiction often use the construct of impulsivity (Perry
& Carroll 2008). The hypothesis is that the process of
becoming dependent on a substance requires a switch
from impulsively taking a drug to compulsively taking
the drug, with initial levels of impulsivity thought to
predict this switch and thus predict the risk of depend-
ence (Belin et al. 2008). Impulsive behavior can be
modeled in rodents by training them to wait a specific
amount of time to perform a certain behavior (such as
poking their nose through a hole) to receive a reward.
In this task, mice or rats can be separated into those
with high or low impulsivity. Those with high impul-
sivity quickly poke their noses through the hole;
those with low impulsivity can wait for a reward.
Interestingly, those with high impulsivity poke their
noses through the hole repeatedly even when trained
that this will result in no reward, also demonstrating
construct validity for compulsivity (Robbins 2002).
Construct validity is strengthened by knowledge
about neural circuitry in humans. For example, if a
clinical study of patients with substance dependence
shows abnormal activity in a circuit involving the
nucleus accumbens, the construct validity of impul-
sive nose poking will be increased if highly impulsive
animals show increased activity in a similar circuit.

A third method for evaluating animal models
focuses on the predictability of a response to a treat-
ment intervention. If a model reliably responds to an
intervention in a way similar to known outcomes in a
patient population, it demonstrates predictive validity
(Bloom & Kupfer 1995). Commonly, predictive valid-
ity in psychiatric animal models is based on pharma-
cotherapy. The forced swim test is a classic example of a
model with strong predictive pharmacological validity.
In this task, a rodent is exposed to inescapable swim-
ming stress; 24 hours later, the animal is injected acutely
with an antidepressant compound, placed back into the
water, and monitored again to determine the amount of
time it spends swimming. All drugs that treat depres-
sion in humans increase swimming in the forced swim
test, while drug treatments for other disorders do not
(Lucki 1997). Predictive validity is strengthened when a
model not only responds positively to a given interven-
tion (“true positive” effects), but also fails to respond to

interventions that are not effective in human patients
(“true negative” effects) (Willner & Mitchell 2002).
Thus, the validity of the forced swim test is strengthened
by the that fact that swimming is not increased by non-
antidepressant drugs.

The relative importance of each separate type of
validity is debated in the field (van der Staay 2006), and
many animal models possess some validity in each of
the dimensions outlined here. For example, although
the forced swim test clearly demonstrates predictive
validity as described, it also demonstrates face validity.
“Depressed” mice (as defined by the pharmacological
response) “give up” their attempts at swimming more
readily, which can be compared to the despair and
helplessness seen in depressed patients. An important
caveat to remember when assessing the separate types
of validity is that each alone has shortcomings. Face
validity can be both overly stringent (in requiring that
most or all of a set of symptoms be modeled) and also
overly subjective and anthropomorphic, focusing only
on what a model “looks like”; construct validity can
allow modeling thatis overly broad, as a particular con-
struct may underlie many related or unrelated disor-
ders; strict predictive validity can constrain a model to
what is already known about a disorder, and may select
against treatments with novel mechanisms of action.
Thus, good models of psychiatric disorders should
be based on one or more forms of validity but should
also be constantly re-evaluated as more information
about the disorder and the model becomes available.
Moreover, it is important to keep in mind that no single
animal model of a psychiatric disorder will ever be suf-
ficient to address all aspects of the human disorder.

14.3 Animal models of anxiety
disorders

Anxiety is a normal and adaptive state of autonomic
arousal and behavioral defense in response to threat,
which can become pathological when it increases in
scope, magnitude, or duration (Nesse 1999). As defined
in the DSM-1V, there are six major anxiety disorders in
adults: specific phobia, characterized by intense fear
elicited by a specific trigger; panic disorder, character-
ized by intense and debilitating (but relatively transi-
ent) bouts of anxiety; generalized anxiety disorder,
characterized by excessive and pervading worry; social
anxiety disorder, characterized by avoidance and fear of
social situations; posttraumatic stress disorder, charac-
terized by anxiety and fear precipitated by reminders of
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a previously experienced traumatic event; and obses-
sive—compulsive disorder, characterized by anxiety-
producing obsessions and related compulsions which
tend to reduce anxiety. Behavioral tests used to model
anxiety-like behavior in animals often do not distin-
guish between the various forms of anxiety disorders;
thisislikely exacerbated by the fact that some of the cri-
teria that differentiate anxiety disorders are not easily
assayed in animals (Andreatini et al. 2001).

As anxiety disorders have many well-documented
drug therapies (Nemeroff 2003), predictive pharma-
cological validity is widely considered to be required
when developing mouse models of anxiety. Therefore,
while most animal models of anxiety do have con-
struct and face validity, strong models are classically
validated with acutely acting anxiolytics such as ben-
zodiazepines. Some researchers argue against the use
of benzodiazepines to validate all models of anxiety,
in part because only some anxiety disorders respond
well to these drugs (Rodgers 1997). Selective serotonin
reuptake inhibitors (SSRIs), which are currently the
first-line treatment for most anxiety disorders (Haller
et al. 2004), are effective in some of the models dis-
cussed below as well.

Demonstrating specific predictive validity for ani-
mal models of anxiety is also complicated by the fact
that SSRIs treat both anxiety disorders and depres-
sive disorders, despite these drugs being commonly
referred to as “antidepressants.” The fact that both types
of illnesses respond to the same class of medications is
not surprising, considering the significant comorbidity
between anxiety and depression, significant overlap in
symptom dimensions, and overlap in the circuitry and
neurochemistry affected (Ressler & Nemeroff 2000,
Nemeroft 2002). Although an argument can be made
that some behavioral models address pure “anxiety;’
and other models are more valid for purely depressive-
like behavior (Ohl et al. 2001), in reality it is perhaps
more accurate to describe these models as addressing
affective disorders in general, with relevance to both
anxiety and depression. This complexity does not pre-
vent us from validating animal models of anxiety disor-
ders, and it may actually permit investigation of some
of the overlap between anxiety and depression.

Finally, it is important to delineate the extent to
which animal models of anxiety can truly model dis-
orders of anxiety in humans. An individual with an
anxiety disorder has both high levels of anxiety relative
to other people and impaired functioning in daily life.
Although higher or lower levels of anxiety-like behav-
ior can be determined in animal models, impairment

of daily functioning is largely meaningless in a labora-
tory animal. While this represents a significant chal-
lenge to modeling pathological anxiety, it does not
preclude modeling anxiety in animals, as will be dis-
cussed below.

14.4 Behavioral models of anxiety

Existing models of anxiety-like behavior in rodents
can be roughly separated by whether the behavior
assayed is learned or innate (Millan 2003). A large
body of literature about learned anxiety-related
behavior revolves mostly around forms of fear condi-
tioning (classical conditioning to an aversive stimu-
lus). Controversy exists in the field regarding whether
innate or learned anxiety-like behaviors more closely
model anxiety in humans (Kalueft & Murphy 2007).
Indeed, while some human anxiety disorders, such
as posttraumatic stress disorder, likely incorporate
learned components, other disorders, such as gener-
alized anxiety disorder, have no clearly learned eti-
ology. In general, animal models that require learning
in addition to expression of defensive or anxiety-like
behavior are difficult to interpret; for example, an
increase in the expression of learned fear may arise
from either a difference in memory or a difference in
fear or anxiety levels (Maren 2001). To simplify the
discussion, we will focus here on models that meas-
ure largely innate behaviors; fear conditioning is dis-
cussed in more depth elsewhere (Chapter 16).

A key feature of human anxiety is defensive behav-
ior in response to a real or perceived threat. This can be
mapped onto the animal construct of defensive behavior
or approach/avoidance conflict (Blanchard et al. 2001a).
Anxiety is often characterized by the internal tensions
between two conflicting desires, for example, the desire
to explore a novel situation (in the example of social anx-
iety disorder, a party) and the inhibiting fear of encoun-
tering unknown stressors in novel environments (i.e.,
meeting new people). Many behavioral models of anxi-
ety in rodents use the construct of approach/avoidance
behavior or defensive behavior in response to novelty or
anaversive stimulus (Blanchard et al. 2001b). Practically,
this involves observing an animal’s behavior in an envi-
ronment consisting of sections that are hypothesized to
be “safer” and other sections that are more “dangerous.”
Examples include environmental exploration-based
paradigms such as the elevated plus maze (Lister 1987),
the open field test, the light/dark choice test (Belzung
et al. 1987); feeding-based tasks such as the novelty-sup-
pressed feeding and novelty-induced hypophagia tasks
(Bodnoff et al. 1989, Dulawa & Hen 2005); and tasks that
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Figure 14.1. Behavioral models of anxiety.

(@) The open field, light/dark choice test, and elevated plus maze are all behavioral models of anxiety based on the conflict between explor-
ation and avoidance of a novel environment. The aversive, or “anxiogenic,” areas in these tests are: (1) the exposed center of the arena in
the open field, (2) the brightly lit half of the arena in the light/dark chioce, and (3) the open, elevated platforms in the elevated plus maze. In
these tests, anxiety-like behavior is scored based on the amount of total exploration and the exploration of the aversive areas in the testing
arena.

(b) The novelty-suppressed feeding and novelty-induced hypophagia tests are behavioral models of anxiety based on the conflict between
the desire to consume food and aversion to a bright, novel cage (in the novelty-induced hypophagia test) or to a large, bright, novel
arena (in the novelty-suppressed feeding test). Anxiety-like behavior in the novelty-suppressed feeding test is assessed by measuring
the latency of the mouse to consume a food pellet in the middle of the brightly lit arena following food restriction. The novelty-induced

hypophagia test is slightly different, measuring the amount of sweetened condensed milk consumed in the novel environment, following
home-cage training sessions that teach the animal to drink this palatable substance.

() The social interaction test measures an animal’s response to a novel or familiar rodent, and scores its anxiety-like behavior based on time
spentin social exploration versus time spent performing defensive behaviors such as freezing.

measure social behaviors, such as the social interaction
test (File 1980) (Figure 14.1).
Approach/avoidance tasks have, by definition, rela-
tively high levels of construct validity; some, like the
social interaction test, even have face validity for cer-
tain anxiety disorders. All of these tasks also have pre-
dictive pharmacological validity, since the anxiety-like
measures in all of them are decreased by acute admin-
istration of the anxiolytic benzodiazepines (Belzung
et al. 1987, Lister 1987). Some anxiety-like tasks, such
as the feeding-based tasks and the open field test (under
certain conditions) also respond to chronic treatment
with SSRIs. Fittingly, few anxiety-related measures in
these tests are decreased by acute treatment with SSRIs,
greatly increasing the predictive pharmacological valid-
ity of such models, since human anxiety is also insensi-
tive to acute treatment with these drugs (Borsini et al.
2002).
Finally, itis instructive to examine the learned help-
lessness paradigm, a behavioral model most associated
with depression. This task is an interesting example of

the complexities involved in modeling affective disor-
ders. Briefly, it involves giving a rodent repeated foot
shocks, then measuring (1) its latency to escape from
the shock environment when an exit is provided, and/
or (2) the amount of time it spends in defensive behav-
iors such as freezing, and/or (3) other measures, such
as anhedonia (Weiss et al. 1981). Learned helplessness
is often described as an animal model of depression,
since facets of this model have both face and construct
validity for depression (Porter et al. 1986). However, it
also has high predictive validity for both anxiety and
depression, since administration of either chronic
antidepressant compounds (of multiple classes) or
acute benzodiazepine prevents the increase in escape
latency caused by inescapable shock (Drugan et al.
1984, Gambarana et al. 2001). From a pharmacological
validity standpoint, restriction of this model’s rele-
vance to only depression (or only anxiety) therefore
seems unfounded. This complexity underscores the
fact that depression and anxiety are linked disorders
and also highlights the necessity of examining multiple
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dimensions of validity when evaluating models of psy-
chiatric disorders.

The examples discussed above are by no means an
exhaustive list of tests used to model anxiety disorders
in animals. Other tests (both related and unrelated
to the ones described) are commonly performed by
researchersas models of anxiety, and the search for bet-
ter (i.e., more valid) models is ongoing. However, the
tests outlined are some of the most robust and widely
used models, and understanding these models of anx-
iety in rodents provides an essential foundation for
investigating the effects of candidate genes on anxiety.

14.5 Genetictechnologies

Having reliable and validated behavioral models of
anxiety disorders enables neuroscientists to test spe-
cific genetic hypotheses about these disorders. The
known targets of current drug therapies, combined
with specific genetic association studies, have pro-
vided clues about the neural substrates of anxiety
disorders. For example, both the efficacy of SSRIs in
treating anxiety and the genetic association of serot-
onin transporter polymorphisms with depression and
anxiety have implicated the serotonergic system in the
etiology and treatment of these disorders (Serretti et al.
2006). However, determining the identity and location
of serotonin receptors involved in anxiety regulation is
often impossible in humans. Directly testing hypoth-
eses regarding the role of particular genes in anxiety is
possible through the use of genetically modified mice.

For neuroscientists, mice offer the advantages of a
relatively complex brain, with much circuitry similar
to humans, combined with a short generation length
(approximately 12 weeks) and an easily modified gen-
ome compared to other rodents (Jacob & Kwitek 2002).
In 1989, Capecchi, Martins, and Smithies began exploit-
ing these characteristics by creating the first mouse that
lacked a specific gene throughout its life in all areas of
the body (called a knockout mouse). Over the last 20
years, a number of genetic technologies in mice have
been developed that advance this technology and allow
for even more specific gene manipulations in vivo.

Currently, two main types of genetically modified
mice are used in our laboratory: (1) knockout mice or
knock-in mice and (2) transgenic mice. Below we review
both technologies and discuss their strengths and
weaknesses for determining the role of specific genes in
an intact animal. Finally, we detail the ways in which a
combination of the two technologies can address tem-
poral- and region-specific gene function.

To understand the technologies described below, it
is necessary to understand that a gene encoding a par-
ticular protein consists of two parts: (1) the promoter
region, which dictates the place and time that the pro-
tein is expressed in an animal, and (2) the coding region,
which contains the DNA representing the protein of
interest. By making changes in either the promoter
or the coding region, or both, our laboratory is able
to directly control the time and place when particular
proteins are expressed in mice.

14.5.1 Knockout and knock-in mice

A classical knockout or knock-in mouse is made by
changing a specific gene in the mouse’s genome. If the
change turns off that gene, the mouse is called a knock-
out mouse. If new pieces of DNA are inserted into
an existing gene in the mouse’s genome, it is called a
knock-in mouse (Figure 14.2a) (Melton 1994). These
terms can be challenging to keep straight because, as
we will discuss, knock-in technology can also be used
to make a knockout mouse as well as other types of
genetically modified mice.

Figure 14.2a depicts simple knockout and knock-in
strategies. The first panel shows a simple knockout
mouse, where the coding region has been removed
from a gene, turning the gene off. Because the gene is
turned off in all tissues for the animal’s whole life, it
is called a constitutive knockout. While constitutive
knockout mice have furthered our understanding of
gene function, this approach has several limitations.
First, the specific tissue where the gene is important
cannot be identified. Since genes often serve different
functions in different regions of an animal, removing
a gene everywhere can cause unexpected effects. For
example, many genes expressed in the brain also play
vital roles in the heart or kidneys; knockouts of these
genes can cause complications ranging from difficulty
in interpreting behavioral phenotypes to lethality.
Additionally, constitutive knockouts do not allow for
discrimination of different roles for a gene at different
points in an animal’slife cycle. In extreme cases, lacking
a gene results in embryonic lethality, and the knockout
mouse yields no information about adult gene func-
tion. The problem of temporal control is particularly
important in the study of anxiety disorders, many of
which likely have a developmental origin (Leonardo
& Hen 2008). To get around these limitations, we can
make changes to a gene that allow for regulation in sub-
sets of areas at specific times using knock-in technol-
ogy or transgenic mouse technology (detailed below).
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Figure 14.2. Genetic technology used to study the role of genes in behaviour.

(a) Knockout and knock-in technologies involve changing an existing gene in a mouse’s genome. The change may excise the coding region
fora gene (making a constitutive knockout mouse) or insert a new piece of DNA (making a knock-in mouse).

(b) Transgenic technology involves placing the coding sequence for a gene of interest under the transcriptional control of a well-characterized
promoter fragment, creating a small, synthetic gene. The promoter fragment then controls the time and place of expression of the gene of
interest. For example, this strategy may be used to “over-express” a gene of interest in a certain region of the mouse.

(c) The tTA/tetO system allows for conditional expression of a gene of interest with tetO sites placed before its coding sequence. The tTA
activator protein binds tetO sites and causes gene expression; addition of the antibiotic doxycycline prevents tTA from binding to tetO sites

and halts transcription.

(d) The tTA/tetO system can be used to conditionally “rescue” expression of a gene of interest. In this example, a transcriptional “STOP”
sequence and tetO DNA binding sites have been knocked-in to the endogenous DNA, yielding a conditional knockout of the gene of
interest. Addition of a tTA activator protein to this modified gene yields a “rescue” of the gene of interest in cells expressing the tTA protein.
Gene expression governed by tTA can be blocked by administration of the drug doxycycline.

These are called conditional genetic strategies, because
the gene can be turned on or off in more specific ways.

14.5.2 Transgenic mice

Transgenic mice differ from knockout or knock-in mice
by the nature of the changes to their genome. Whereas
knockout and knock-in mice have one of their own
genes specifically changed, transgenic mice have DNA
for a small, synthetic gene that is not their own (trans-
genes) inserted randomly into their genome (Gordon
et al. 1980).

As shown in Figure 14.2b, a typical transgene is syn-
thesized to consist of two parts: (1) a piece of DNA con-
taining a well-characterized promoter fragment (which
directs gene expression in a particular area) and (2) the
coding sequence of another gene of interest that one

wants to control. The promoter fragment directs the time
and place of expression of the gene of interest. To make
a transgenic mouse, the DNA of the chosen promoter
fragment and the coding region of the gene of interest -
together, the transgene - is introduced randomly into
mouse embryo DNA. The resulting mouse contains one
or many copies of the transgene in all its cells (Hickman-
Davis & Davis 2006).

A simple application of this systemleads to expression
ofagene of interest at very high levels (“over-expression”)
in a specific area to address the gene’s function (Figure
14.2b). In one example of this approach, researchers
madeatransgenic mouse with veryhigh expression of the
TrkB gene (which expresses the receptor for an import-
ant growth factor) in the brain, driven by the brain-spe-
cific Thy-1 promoter. These mice displayed decreased
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anxiety-like behavior (as assessed in the elevated plus
maze) and improved spatial learning, implicating nor-
mal TrkB expression in these behaviors (Koponen et al.
2004). The power of the transgenic system becomes even
more apparent when combined with a conditional gene
expression system commonly used in our laboratory and
described in detail below: the tetracycline-inducible tTA/
tetO system.

14.5.3 The tTA/tetQ system

One widely used conditional gene expression sys-
tem is the tTA/tetO system, which allows us to turn
genes on or off in specific areas. It consists of two
parts: (1) a binding protein called tTA (tetracycline-
dependent transcriptional activator) that activates
gene expression and (2) a DNA sequence that this
protein binds to, called tetO (Gossen & Bujard 1992).
This tetO sequence is placed directly in front of the
gene of interest, using either a knock-in approach,
to target a gene already in the mouse, or a transgenic
approach, for a gene not normally expressed by the
mouse. A mouse with tetO sites in front of one gene is
then bred to a mouse expressing tTA; this yields mice
with both the tTA activation protein and the gene
containing the tetO DNA sequence (Figure 14.2¢).
Anywhere the tTA activation protein is expressed, it
binds to tetO DNA and activates gene expression.

A particular advantage of this system is that gene
expression is reversible. tTA can form a complex with
the drug tetracycline (or its brain-permeable analog,
doxycycline). When it forms this complex, it cannot bind
to tetO DNA. Gene expression is therefore turned off
(Figure 14.2c). Removal of tetracycline or doxycycline
allows gene expression to occur once more. Thus, genes
can be turned on and off simply by feeding mice doxycy-
cline or taking it away. This tTA/tetO system can be used
to conditionally “rescue” gene expression in a knockout
mouse, as will be discussed below (Figure 14.2d).

14.6 Our laboratory’s approach: using
transgenic mice to address the role

of the 5-HT , receptor in affective
disorders

Several lines of evidence from human studies have impli-
cated the 5-HT |, receptor in affective disorders. Human
imaging data have reliably shown receptor binding levels
to be decreased in depression (Drevets et al. 2007).
Recently, a putatively functional polymorphism in the
promoter region of the 5-HT,, genes has also been

associated with depression and response to antidepres-
sants (Le Francois et al. 2008). Moreover, this receptor is
the direct target of the anxiolytic drug buspirone (Sramek
etal.2002).

Studies of 5-HT,, knockout mice (constitutively
lacking all 5-HT,, receptors) have likewise suggested
a role for this receptor in anxiety and have hinted at
a role in depression and the response to antidepres-
sants. Three separate labs have shown that 5-HT ,
knockout mice display increased anxiety-like behavior
in approach/avoidance paradigms, and one study has
also shown that these mice show increased fear behav-
ior in a fear-conditioning paradigm (Heisler et al. 1998,
Parks et al. 1998, Ramboz et al. 1998, Klemenhagen
et al. 2006). Lastly, one report has shown that 5-HT |,
knockout mice do not respond to the SSRI fluox-
etine either behaviorally or with increased growth of
new neurons, a known effect of SSRIs in some mice
(Santarelli ef al. 2003). Together, these data suggest that
5-HT,, likely participates in circuitry that is important
for the expression of anxiety and depression.

However, interpretation of the existing literature
is complicated by the biology of the 5-HT,, receptor.
This receptor is localized in the cell body and dendrites
of both serotonergic neurons in the raphe nuclei and
in non-serotonergic neurons that receive input from
serotonergic axons in various regions in the rest of the
brain (e.g., the hippocampus, prefrontal cortex, and
amygdala). In the raphe, the 5-HT,, receptor acts as
an inhibitory autoreceptor, regulating levels of its own
neurotransmitter (Blier et al. 1998). In other parts of
the brain, the 5-HT, , receptor acts as an inhibitory het-
eroreceptor, mediating some of the effects of released
serotonin. Because 5-HT |, autoreceptors in the raphe set
overall serotonergic tone in the brain through negative
feedback regulation, these receptors have been hypoth-
esized to contribute to the delayed therapeutic action of
antidepressant drugs by limiting the initial increase in
serotonin in the brain (Gardier et al. 1996). Constitutive
knockout mice are not useful for determining the likely
complex roles of 5-HT,, auto- and heteroreceptors in
anxiety-like behaviors, since they lack the receptor all
over the brain for the entire life of the animal. Our labora-
tory has therefore employed advanced genetic techni
ques to examine different 5-HT |, receptor populations.

14.6.1 Using tTA/tet0 to “rescue” gene
expression

Following the initial findings of increased anxiety
in constitutive 5-HT,, knockout mice in our lab and
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others, two separate questions about the phenotype
remained unanswered: (1) whether the increased anxi-
etyin 5-HT,, knockout mice was a result of lacking the
receptor in development or adulthood, and (2) whether
5-HT, autoreceptors or heteroreceptors were respon-
sible for the phenotype.

To summarize terminology from the above sec-
tions that is essential to understand our experimental
approach to address these questions, a constitutive
knockout mouse can be created by two methods: (1)
deleting the part of the gene that codes for its protein
(simplest case, shown in Figure 14.2a) or (2) “knock-
ing-in” a piece of DNA that prevents transcription (a
STOP sequence). A conditional knockout can be made
byinserting not only the STOP sequence butalso pieces
of a conditional system, such as the tTA/tetO system
(shown in Figure 14.2d).

To address whether 5-HT |, heteroreceptors might
be responsible for anxiety-like behavior, we used a
combination of these methods to create a conditional
knockout. Specifically, by inserting pieces of DNA into
the 5-HT,, gene that prevent normal gene expression
from occurring (the STOP sequence), we created a
5-HT, , knockout mouse (Figure 14.2d). However, this
knockout was conditional, as we also inserted tetO
DNA binding sites into the 5-HT,, gene. Receptor
expression was then “rescued” by the addition of a tTA
transgene, expressed here under the control of a pro-
moter specifying expression in the forebrain. Thisleads
to expression (“rescue”) of 5-HT |, receptors only in the
forebrain, mimicking the normal expression of 5-HT ,
heteroreceptors, which allows us to examine the behav-
ioral phenotype of a mouse that has only 5-HT,, het-
eroreptors and not autoreceptors. Moreover, because
tTA-mediated transcription is stopped when we feed
the mouse doxycycline, this system allows completely
inducible “rescue” or conditional knockout of 5-HT ,
heteroreceptors (Stark et al. 2007).

Using this system, our lab demonstrated that the
increased anxiety observed in the constitutive 5-HT, ,
knockout mouse could be reversed by “rescuing”
5-HT, , heteroreceptor expression in the forebrain early
in postnatal development (Gross et al. 2002). Moreover,
normal anxiety-like behavior was not affected by stop-
ping 5-HT, heteroreceptor expression in adulthood
(by adding doxycycline), implying that 5-HT, , recep-
torsare not necessary inadulthood for the maintenance
of normal anxiety-like behavior. However, waiting to
initiate expression of 5-HT, receptors until the third
to fourth postnatal week resulted in animals that still

behaved like constitutitve 5-HT,, knockouts (i.e.,
displayed increased anxiety-like behavior) (Figure
14.3). Together, these data suggested that the anxiety
phenotype of constitutive 5-HT, , knockout mice was
due to stable changes that occurred in postnatal devel-
opment as a result of lacking the 5-HT |, heterorecep-
tors. Moreover, it suggests that 5-HT , heteroreceptors
act during postnatal development to establish stable
anxiety-related circuitry that persists into adulthood
regardless of adult receptor expression.

Although this transgenic system proved useful
in elucidating the developmental role of the 5-HT,
receptor in anxiety, several caveats to the approach are
clear. First, control of 5-HT,, expression relies on the
promoter of another gene, which is a problem shared
by all tTA/tetO “rescue” designs. While such a strategy
might roughly recapitulate normal expression patterns
andlevels, it cannot faithfully capture all aspects of nor-
mal gene expression. For example, our system yields
5-HT,, receptor expression in the striatum, a brain
region where the receptor is not normally expressed.
Such expression is called ectopic, and it complicates
the interpretation of the phenotype observed in these
mice. Second, the exact timing of receptor requirement
is limited by the time constraints inherent to protein
manufacture and degradation. The half-life of 5-HT,
receptor disappearance in this system was determined
to be approximately two weeks, which prevented deter-
mination of an exact time window during which recep-
tor expression was acting in developing neural circuits
to affect anxiety. These caveats have encouraged the
continued refinement of transgenic technology in our
lab and others.

Despite its drawbacks, our 5-HT, , tTA-based res-
cue system exemplifies the power of using transgenic
approaches to ask basic questions about contributions
of particular genes to the development and mainten-
ance of anxiety disorders. This work suggests a specific
time window — between approximately the second and
fifth postnatal weeks - for serotonin-mediated mat-
uration of anxiety circuitry in mice. With this infor-
mation, subsequent work in the lab has focused on
identifying the circuit-level changes and intracellular
signaling cascades that are important during this time.
Comparing the human and mouse developmental time
courses of maturation in particular brain regions can
also help focus the studies of human anxiety disorders
to the most appropriate developmental time points.
The ultimate goal of such research is to use a better
understanding of the biology of developmental anxiety
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Figure 14.3. Using genetic mouse
technology to address the spatial and
temporal requirement for 5-HT,, recep-
tors in anxiety-like behavior.

(a) The tTA/tetO system was used to
create a mouse with 5-HT,, receptors
expressed only in the forebrain (i.e, a
"rescue” for 5-HT,, heteroreceptors).
In the presence of doxycycline, the
mouse lacks all 5-HT, , receptors (a
knockout). In the absence of doxycy-
cline, tTA causes expression of 5-HT,
receptors. The tTA transgene expres-
sion is governed by CaMKIl promoter
fragments only in the forebrain, so
5-HT,, receptors are “rescued” only in
the forebrain.

(b) The time course of 5-HT,, heterore-
ceptor involvement in anxiety-like
behavior was investigated. In the

Adult absence of doxycycline, tTA turned

5-HT,, receptors “on” by the second

postnatal week, yielding a mouse
with normal anxiety-like behavior
inadulthood. Cessation of 5-HT,,
receptor expression (with the add-

ition of doxycycline) beginning at 12

weeks of age did not disrupt normal

anxiety-like behavior. Finally, delay

of 5-HT,, “rescue” until the fourth

postnatal week was not sufficient to
establish normal anxiety-like behavior
in adulthood; these mice looked
anxious, despite having receptors
fully “on” at the time of testing. These
experiments suggest that thereisa
critical window in the second through
fourth postnatal weeks during which
5-HT,, heteroreceptors are necessary
to help establish normal anxiety-like
behavior.

Normal

Normal

programming to inform the design of more effective
treatments for human anxiety disorders.

14.7 Conclusions

This overview provides a framework for interpreting
experimental results from studies using animal mod-
els of anxiety and provides an overview of current
state-of-the-art transgenic approaches used to dissect
the neural circuitry underlying anxiety disorders. The
caveats regarding interpretation of results from animal
models of anxiety similarly apply to animal models of
other psychiatric disorders. Likewise, the transgenic
methodologies described here can be applied to genes
other than the 5-HT,, receptor in order to determine
their impact on psychiatric disorder pathophysiology.

The first section of this chapter demonstrates the
importance of understanding the validity of a particu-
lar animal model, which assists in determining its clin-
ical relevance in the context of careful interpretation.
While most currently used models of anxiety are based
on the construct of approach/avoidance behavior in
response to a potentially threatening stimulus, it is
likely that other constructs will soon be used to develop
new models either of anxiety as a whole or of compo-
nents of specific anxiety disorders. In addition, new
paradigms will likely be developed to test and moni-
tor anxiety-like behavior. To ensure that these models
and paradigms are relevant to clinical disorders, it is
important to stringently assess their validity by consid-
ering the criteria discussed here.
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We have also reviewed how state-of-the-art trans-
genic technology can be used to make animal models
that allow us to consider the contribution of particu-
lar genes to anxiety-like behaviors. Our laboratory’s
studies of the 5-HT , receptor provide an illustrative
example of the strengths and weaknesses inherent in
using these genetic technologies to investigate the
pathophysiology of anxiety. One major strength of
this approach is that it permits investigation of the
impact of gene expression during different develop-
mental time points. Ourlaboratoryis currently trying
to improve temporal resolution in these experiments
by narrowing the time window during which 5-HT, ,
receptors act in development to establish anxiety-
related brain circuitry. In addition, this technology
can be adapted to look at the impact of gene expres-
sion in different specific areas of the brain; this avoids
the problems with ectopic expression of the receptor
that are often present in the tTA/tetO system. Our
lab is approaching this by developing other genetic
inducible systems to more specifically target differ-
ent 5-HT , receptor populations (e.g., in the hip-
pocampus or the raphe). Though transgenic studies
are only one approach to investigating the impact of
developmental and region-specific gene expression
on the establishment of anxiety circuitry and devel-
opment of anxiety-like behavior (Lo Iacono & Gross
2008), they represent a powerful method for modu-
lating circuitry through manipulations of candidate
genes.

We have focused on the 5-HT, , receptor in our
review, but the methods discussed here can be applied
to the study of other genes, both within the serotonin
receptor family and outside it. For example, sev-
eral lines of evidence implicate the 5-HT , receptor,
which has some functional characteristics similar to
5-HT,, receptors, in obsessive-compulsive disorder
(Moret & Briley 2000, Zohar et al. 2004). We expect
that some of the same methods employed to study
the 5-HT, receptor can be applied to study the role
of the 5-HT , receptor in the development of psychi-
atric pathophysiology. In sum, the behavioral and
genetic approaches outlined here hold great poten-
tial to investigate the roles of different genes in the
pathophysiology underlying many different psychi-
atric disorders. The genetic approaches being cur-
rently developed are constantly evolving to address
ever more complex and interesting questions regard-
ing the etiology and treatment of diverse psychiatric
disorders.
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anxiety states

15.1 Defining fear and anxiety

In evolutionary terms, anxiety is considered to be a
conserved behavioral response to a warning signal or
a threat (Fuchs & Flugge 2004). This behavior predis-
poses the individual to recognize potential dangers and
to prepare to deal with the threat, allowing the individ-
ual to take measures to reduce exposure to danger. In
this sense, an anxious state is similar to fear, differenti-
ating itself only in that the latter manifests as an acute
response to an immediate threat (Fuchs & Flugge 2004).
Both, however, serve the purpose of decreasing an
individual’s exposure to danger. Thus, under most cir-
cumstances, anxiety is an adaptive response to chronic
danger and often engages coping mechanisms that help
the organism continue with behaviors necessary for
survival while minimizing its exposure to danger. This
response is generally mild and is associated with recruit-
ment of several physiological systems: motor, sensory,
endocrine, immune, cardiovascular, and neuronal.

Pathological anxiety, however, is characterized by
a disproportionate response to a mild or non-existent
threat (Lesch et al. 2003). In humans, the various anxi-
ety disorders classified by the Diagnostic and Statistical
Manual (DSM) all have a common underlying core
of pathological processes, including a persistent and
increased response to potential threat or a reduced
threshold for treating a situation as threatening (Stein
& Bienvenu 2004).

From a neurobiological standpoint, normal
anxiety is an emotional state subserved by neuronal
circuits, including the amygdala and the prefrontal
cortex, while pathological anxiety may be viewed as
maladaptive responsiveness of the same circuitry.
The first attempt to identify the circuitry involved
in emotional responses was undertaken by Papez
in 1937. He suggested the existence of a “looped”
circuit projecting from the hippocampus to the
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mammillary bodies, then to the anterior nucleus of
the thalamus, from there to the anterior cingulate
cortex, and finally back to the hippocampus (Papez
1995). These interconnected structures became
known as the circuit of Papez. The modern version
of Papez’s circuit is now also thought to include more
areas of the cortex as well as the amygdala, hippoc-
ampus, medial preoptic area, hypothalamus ventral
striatum, and periaqueductal gray (PAG).

15.2 Neuroanatomy of fear and
anxiety

The most widely studied behavioral model of fear is
“classical fear conditioning,” as it may be assessed across
many different species, including humans. The circuitry
underlying this process is well known and includes the
amygdala as the crucial node, as well as the cortex, thal-
amus, and striatum. Although often referred to and con-
sidered as a single unit, the amygdala comprises several
nuclei, which perform different functions. Of particu-
lar relevance to the current discussion, the basolateral
nucleus of the amygdala (BLA) plays a key role as the
input area for environmental cues, which elicit condi-
tioned fear behaviors. The BLA receives environmental
information from the thalamus, hippocampus, and cor-
tex (Davis 2004); it then projects to additional nuclei of
the amygdala as well as other brain regions, forming a
complex network that subserves different aspects of the
anxiety response. Cue-related information is transmit-
ted via two different pathways, a fast subcortical path
from dorsal thalamus and a slower regulatory cortical
pathway. Context-related information is transmitted to
the lateral amygdala and from there to the BLA via the
hippocampus and the cortex. The BLA projects to the
central nucleus of the amygdala (CeA) and to another
nucleus, the bed nucleus of the stria terminalis (BNST),
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which is part of the extended amygdala formation. The
projection areas of the CeA and BNST overlap to some
extent,buttheydifferin theirfunction. The CeA mediates
many of the autonomic and somatic changes observed
in fear, while the BNST is involved in the behavioral
expression of anxiety (Davis 2006). Under conditions
in which the perceived danger is not highly predictable,
a sustained state of defensive behavior is required (e.g.,
hiding in the corner of a brightly lit arena as opposed to
fleeing from a larger animal, or freezing in response to a
tone associated with an aversive stimulus). Above all, it
is clear that the amygdala plays an important role in the
processing and expression of anxiety states.

15.3 Role of the cortex in humans

Over the last two decades there has been an increased
interest in understanding the role of cortical areas
in controlling anxiety, particularly due to the mod-
ulatory role that the cortex has over subcortical
structures. One of the main functions of the frontal
cortices, and especially the prefrontal cortex (PFC),
is to enable preferential processing of task-relevant
over task-irrelevant stimuli (Miller & Cohen 2001,
Egner 2008). When complex stimuli arrive simul-
taneously, the PFC resolves the conflict between
“important” stimuli and those irrelevant to the task
at hand by establishing the proper mapping of inputs,
internal states, and outputs. This is especially true in
situations where the stimuli are ambiguous or the
relevant stimulus is weaker than the task-irrelevant
stimuli (Miller & Cohen 2001). This type of modu-
lation of lower brain structures by higher regions is
known as “top-down” control.

Conflicting signals can be divided in two basic cat-
egories: emotional and non-emotional. Cortical con-
trol of anxiety appears to be especially important in
the presence of emotional stimuli. Emotional cues, like
those that signal potential danger, are more salient than
neutral cues and can effectively interfere with ongoing
cognitive processing (Tipples & Sharma 2000, Etkin
et al. 2006). Thus, without modulation by the PFC,
emotional stimuli might direct the response of the
organism, even in cases where responding to the emo-
tionally salient stimulus is maladaptive.

Both the ventromedial prefrontal cortex (vmPFC)
(including the anterior cingulate cortex [ACC] and
orbitofrontal cortex [OFC]) and the hippocam-
pus govern amygdalar activity by top-down control.
Moreover, the lateral prefrontal cortex (IPFC) has also

been implicated in top-down control of the amygdala
and emotional stimuli. This is generally considered
an example of “higher functioning” allowing for con-
textual information, previous experience, and self-
regulation to modulate the response during potentially
dangerous situations (Hariri et al. 2003, Bishop et al.
2004, Etkin et al. 2006, Mathew et al. 2008). The func-
tion of these areas of the cortex in such situations
would thus be to modulate more primitive brain struc-
tures, such as the nuclei of the amygdala, by regulating
their sensitivity to the stimuli and enabling appropriate
context-dependent responses.

A growing number of brain imaging studies using
functional magnetic resonance imaging (fMRI) have
shown that healthy volunteers show activation of the
amygdala when presented with fearful faces. Activity
in the medial prefrontal cortex (mPFC) also appears
to modulate amygdalar responses. Activation of the
rostral ACC negatively correlates with activity in the
amygdala, confirming a strong loop between these two
structures in controlling emotional responses (Hariri
et al. 2003, Vuilleumier 2005, Egner 2008). Based on
these results, it is clear that the involvement of the cor-
tex has clinical relevance and should be considered a
key target of research into clinical treatment of anxiety
disorders.

Studies in patients with differing forms of anxi-
ety disorders have shown decreased activation of
vmPFC and hyperactivation of the amygdala. For
example, patients with posttraumatic stress dis-
order (PTSD) showed increased reactivity of the
amygdala and a decreased response in the vimPFC
during tasks designed to provoke an anxiety
response (Rauch et al. 2006, Ressler & Mayberg
2007, Mathew et al. 2008). Likewise, during pres-
entation of masked fearful faces, youths with gen-
eralized anxiety disorder (GAD) showed increased
activation of the amygdala that positively correlated
with the severity of their anxiety (Monk et al. 2008).
Moreover, significant activation of the vmPFC is
observed during extinction of fear responses, sup-
porting a modulatory role for the vmPFC (Phelps
et al. 2004, Milad et al. 2007). Lending further sup-
port to these findings, direct electrical stimulation
of the rostral and ventral mPFC decreases amy-
gdalar activation in rodents (Rosenkranz & Grace
2002, Quirk et al. 2003).

Recently, the insular cortex has gained attention as
an area involved in the control of anxiety. The insular
cortex plays a central role in interoception (Critchley

169




170

Section 3: Understanding the causes of anxiety

et al.2004) and is important for self awareness, serving
as a link between cognitive and affective process and
the current somatic state (Paulus & Stein 2006). The
insular cortex has bidirectional connections with the
amygdala, nucleus accumbens, and OFC. Therefore,
it is well placed to receive information about the sali-
ence of stimuli and the effects that these stimuli might
have upon the individual (Paulus & Stein 2006). Put
simply, the role of the insular cortex is to sense how
an external stimulus might affect the state of the body.
Since the insular cortex mediates the processing of
aversive stimuli, alterations in this capacity link the
insular cortex with anxiety states. Paulus and Stein
(2006) hypothesized that people who are prone to
anxiety have an altered interoceptive prediction sig-
nal, and that this is the initial problem that leads to the
cognitive, affective, and behavioral effects observed in
anxiety disorders.

Human brain imaging studies have found insular
abnormalities in anxiety patients. Patients with panic
disorders display decreased GABA,/benzodiazepine
sites in the insular cortex (Cameron et al. 2007), while
phobic patients show an increase in insular activ-
ity during the presentation of fearful faces (Wright
et al. 2003). In addition, patients with obsessive-
compulsive disorder have shown activation of the
insular cortex during an affective switching task
(Remijnse et al. 2006). In healthy volunteers, activity
in the insular cortex is modulated by the expectation
associated with an aversive stimulus (Nitschke et al.
2006, Sarinopoulos et al. 2006). In a conditioned fear
experiment, increased activation of the insular and
cingulate cortex was observed during cue and presen-
tation (Marschner et al. 2008). In accordance with a
role for the insular cortex in regulating anxiety states,
administration of a selective serotonin reuptake inhib-
itor (SSRI) antidepressant reduced the activation of
the amygdala and the insular cortex during emotional
processing (Arce et al. 2008), which is also consistent
with the role of SSRIs in decreasing anxiety in both
healthy and anxious individuals.

Overall, the data suggest that the insula, together
with other areas of PFC, such as the ACC, are import-
ant during anticipation of aversive stimuli and the
expression of anxiety states. The involvement of cor-
tical regions is further supported by the complexity
of the nature of the anxiety response (Paulus & Stein
2006). Whether the anxiety response concerned is
“normal” or pathological, it involves the coordinated
activation of different systems, including cortical

structures that are able to initiate and maintain com-
plex representations.

15.4 Role of the cortex in animal

models

Although most of the data regarding the role of the
cortex in anxiety disorders have come from human
imaging studies, there is a growing literature relating
cortical areas with anxiety in animals. Particularly,
the infralimbic (IL) region of the vmPFC in rats
has been heavily implicated in extinction and the
retrieval of extinction memories (Quirk et al. 2000,
Quirk & Mueller 2008), a phenomenon that plays a
fundamental role in anxiety disorders such as PTSD.

The mechanism by which the cortex modu-
lates extinction is not fully elucidated, but there is
consensus that its actions are due at least in part
to its ability to modulate amygdalar responses.
More specifically, the IL region projects to a small
group of inhibitory cells called intercalated cells
(ITC) (Quirk & Mueller 2008), which are situated
between the BLA and the central nucleus of the
amygdala. By activating these cells, the IL region
might inhibit amygdalar output. Other areas of the
cortex have also been implicated in the regulation
of fear responses: for example, the entorhinal cor-
tex, which projects to the ITC (Quirk & Mueller
2008), has been implicated in extinction of inhibi-
tory avoidance (Bevilaqua et al. 2006).

Although many cortical regions seem to be involved
in regulation of extinction, others are directly involved
in regulation of fear responses. The prelimbic (PL) area
of the vmPFC is necessary for fear expression: pharma-
cological inhibition of this region reduces condi-
tioned fear (Corcoran & Quirk 2007). Interestingly,
during fear conditioning, neurons of the PL and IL
(which correspond to subsections of the vmPFC in
humans) show opposite response patterns (Gilmartin
& McEchron 2005): bursting in PL neurons correlates
with acquisition of fear conditioning (Laviolette et al.
2005), while bursting in IL neurons correlates with the
extinction of this behavior (Burgos-Robles et al. 2007).
This prefrontal system is also involved in reducing fear
responses in cases in which the stressor is controllable
(Baratta et al. 2007). In other words, in cases where
the stressor is controllable, the PFC is recruited and
modulates the response of the animal, suggesting that
IL and PL regions might be key areas modulating anx-
iety responses in normal conditions, and therefore that
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they might be good targets for manipulating patho-
logical states.

15.5 The serotonergic system and its
role in anxiety

15.5.1 Overview of the serotonin system

Pharmacological and genetic manipulations in animal
models have demonstrated the relevance of numer-
ous neurotransmitter systems in regulating anxiety
responses, including glutamate, gamma-aminobutyric
acid (GABA),adenosine, cannabinoids, noradrenaline,
dopamine, serotonin (5-HT), and various neuropep-
tides (for review see Millan 2003). Long-term dysregu-
lation of these systems contributes to the development
of anxiety disorders; however, the number of pathways
and their interconnections illustrates the complexity of
anxiety-related circuitry, and identification of specific
modulators of various anxiety pathways has been the
focus of intense study.

Serotonin plays an important role in the regulation
of emotions, including anxiety, fear, and depression.
The serotonergic cell bodies are located in the raphe
nuclei of the brainstem, and although they represent a
very small proportion of the total number of cells in the
brain (1/1 000 000), their highly ramified axons inner-
vate all regions of the central nervous system (Tork
1990, Jacobs & Azmitia 1992). However, in the majority
of cases, synaptic connections are not formed, and the
cells release serotonin in a paracrine manner (Jacobs
& Azmitia 1992). Electrophysiologically, serotonergic
cells are characterized by a slow regular tonic activity
(Jacobs & Azmitia 1992). The combination of these
characteristics means that changes in the firing activity
of serotonin cells lead to modulation of a large popula-
tion of target cells in the forebrain (Celada et al. 2004).
Following exposure to stressors, research has shown
that neuronal activity is increased in animal models
(Grahn et al. 1999, Holmes 2008) and that there is an
increase in extracellular fluid concentration of serot-
onin in the vicinity of the raphe as well as in projection
areas, including the mPFC, amygdala, and hippocam-
pus (Holmes 2008). What is more, modulation of raphe
firing can affect the release of serotonin and the behav-
ioral expression of fear (Forster et al. 2006).

Serotonin exerts its effects through a complex sys-
tem that includes multiple transporters and a wealth of
receptors. There are 14 different serotonergic receptors
divided into seven families according to their ligand

recognition profiles, signal transduction mechanisms,
and structural characteristics (Humphrey et al. 1993,
Hoyer et al. 1994, Hoyer & Martin 1996). Several of
these receptors have been implicated in the regula-
tion of anxiety states, including the 5-HT, ,, 5-HT
5-HT,,, 5-HT,, 5-HT,, and the serotonin transporter.
Based on their localization, different serotonin recep-
tors have been proposed to modulate distinct aspects
of anxiety responses. Detailed analyses of the function
of the different receptors have been described previ-
ously (Holmes 2008), and here we concentrate on their
involvement in the cortical modulation of anxiety
responses.

15.5.2 The serotonin transporter (SERT)

One of the most widely studied targets of serotonin
is the highly selective serotonin transporter (5SHTT/
SERT). The SERT is important in determining the
magnitude and duration of the serotonin response
during a stressful situation as it is the main pathway for
removal of serotonin from the synaptic space. It also
has an important role in regulating volume transmis-
sion of serotonin (a diffuse, long-acting signal, con-
trasting with the spatial and temporal restriction of
“fast” synaptic transmission) (Torres & Amara 2007,
Holmes 2008). Imaging studies have shown a correla-
tion between SERT genotype and amygdalar activa-
tion in response to presentation of fearful faces, where
the level of response correlated with the effect of the
polymorphism. Carriers of the short (s) allele express
lower levels of transporter and have greater activa-
tion of the amygdala than long (1) carriers (Hariri et al.
2002). There is also a role for SERT at the circuit level.
Investigators have found that carriers of the s allele
show uncoupling of a cingulate-amygdala feedback
circuit that is present in 1 carriers and an inverse corre-
lation between coupling and anxiety traits, suggesting
that level of activity of SERT has a role in the develop-
ment of essential circuits underlying anxiety responses
(Pezawas et al. 2005).

Research has also shown that SERT function is
subject to modulation by environmental factors in a
genotype dependent manner. To elaborate, variation in
the SERT gene (5HTT) has been linked to altered sero-
tonergic function following stressful early life events
in humans and in animal models (Murphy et al. 2001,
Bennett et al. 2002). Caspi and colleagues (2003) dem-
onstrated that people who carry one or two copies of
the short functional allele in the promoter region of the
SERT displayed more depressive behaviors subsequent
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to stressful life events. In the absence of stressful life
events, however, genotype and affective symptom-
atology were not correlated. These effects have also
been modeled in rhesus monkeys, who carry an allelic
variation within the SERT gene comparable to that
in humans: behavioral performance on many tasks
(including peer interaction, emotional behavior, and
stress reactivity) following maternal separation is sub-
ject to a genotype-by-environment interaction (Higley
et al. 1991, Bennett et al. 2002, Champoux ef al. 2002).
Thus, the SERT may modulate how our brains respond
to environmental exposures.

It must be noted, however, that a more recent meta-
analysis has found no evidence of an influence of SERT
genotype upon depression, nor any evidence of a gen-
otype-by-environment interaction (Risch et al. 2009).
The experimental and statistical approach varied sub-
stantially between studies and highlights the need to
clarify this issue more definitively.

Genetic deletion of the gene coding for the SERT
resulted in increased anxiety-like behaviors in rodents
(Holmes et al. 2002, 2003a, Lira et al. 2003, Ansorge
et al. 2004, Zhao et al. 2006, Carroll et al. 2007, Fox
et al. 2007, Kalueft et al. 2007) accompanied by changes
in stress responsiveness and depression-like behavior
(Holmes et al. 2003b, Lira et al. 2003, Ansorge et al.
2004, Holmes 2008). It is worth noting that the genetic
deletion of the SERT produces a phenotype opposed to
the one observed under chronic pharmacologic treat-
ment in adult animals and humans. The key difference
is that genetic deletion of the SERT leads to the absence
of functional SERT during critical stages of brain devel-
opment (Ansorge et al. 2004, 2007).

Although the SERT is the most studied, other sero-
tonin receptors have also been proposed to modulate
distinct aspects of anxiety responses based on their
neural expression pattern. Some appear to be more rel-
evant to the cortical modulation of anxiety responses.
Of these, data supporting a role for the 5-HT,, and
5-HT,, receptors in anxiety are reviewed below.

15.5.3 The 5-HT,, receptor

5-HT,, receptors (5-HT ,Rs) have been the focus of
intense study in relation to anxiety and depressive
states. They are involved in the regulation of serotonin
release and in mediating 5-HT effects in corticolimbic
circuits. 5-HT, ,Rs are expressed in the hippocampus,
amygdala, and PFC both pre- and postsynaptically.
Mice lacking the 5-HT ,R show increased anxiety
in various (hippocampal-dependent) tests (Parks

et al. 1998, Ramboz et al. 1998, Gross et al. 2000,
Klemenhagen et al. 2006, Tsetsenis et al. 2007), point-
ing to a likely role of hippocampal 5-HT R in the
mediation ofanxiety-like behaviors. However, itis clear
that other populations of 5-HT | ,R are also important.
In the BLA, 5-HT, ,R activation modulates amygdalar
projection neurons and GABAergic interneurons
(Cheng et al. 1998, Koyama et al. 1999, Stein et al. 2000,
Koyama et al. 2002), indicating that the net role of sero-
tonin in this key area of the anxiety circuit depends
upon the balance between activation of 5-HT R in
excitatory and inhibitory neurons. Other studies have
shown that modulation of 5-HT ,R in the amygdala
affects the anxiety-related endocrine response of the
animal (Krysiak et al. 2000, Li et al. 2006).

5-HT ,Rs are also densely expressed in the mPFC
(Pompeiano et al. 1992). More specifically, they are
expressed in cell bodies, basal dendrites, and the axon
hillock of pyramidal cells, as well as in GABAergic
interneurons (Azmitia ef al. 1996, Amargos-Bosch et
al. 2004, Santana et al. 2004). In these regions, acti-
vation of 5-HT,,Rs produces an inhibitory response,
probably due to activation of a K* current (Araneda
& Andrade 1991). Consistent with this, application of
5-HT,, agonists directly into the mPFC inhibits the
spontaneous and glutamate-mediated firing of major
projectionneurons (Araneda & Andrade 1991, Caietal.
2002), and 5-HT|,R knockout mice display increased
neuronal excitability in the mPFC due to changes in the
glutamate-GABA balance (Bruening et al. 2006).

Serotonergic modulation of cortical function relies
heavily upon activation of the dorsal and medial raphe
nucleus and subsequent stimulation of the different
receptor subtypes. Interestingly, this cortico-raphe
connection is bidirectional, allowing for indirect cor-
tical control of its own activity. Activation of 5>-HT, ,Rin
the mPFC produces a decrease in dorsal raphe nucleus
(DRN) firing and subsequent reduction of cortical
5-HT release (Celada et al. 2001, Amargos-Bosch et al.
2004). This regulation can have important behavioral
consequences. Maier and Watkins (2005) reported that
the mPFC-DRN pathway determines whether stress is
perceived as mild or uncontrollable and, consequently,
the level to which the serotonergic system is activated.
In a series of studies they have shown that the mPFC
controls the activation of the DRN during the presenta-
tion of stressful stimuli. In the absence of cortical con-
trol, otherwise mildly stressful stimuli can produce a
response that is indistinguishable from a non-control-
lable one (Amat et al. 2005, Amat et al. 2006, Baratta
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et al. 2007). This distinction, determined by cortical
regulation of “controllable” versus “uncontrollable”
anxiety, is further supported by work demonstrating
that activation of the mPFC during the presentation
of an uncontrollable stressor prevents the behav-
ioral, endocrine, and autonomic effects of the stressor
(Amat et al. 2008). The decreased binding to 5-HT, R
observed in the mPFC following stress (Crayton et al.
1996, Nash et al. 2008) could therefore be a compensa-
tory mechanism acting to increase cortical activity and
reverse an exaggerated and detrimental stress response.
In sum, the role of the 5HT, R in anxiety appears to
include direct modulation of serotonin levels by a pre-
synaptic mechanism as well as a complex postsynaptic
action in the modulation of anxiety responses.

15.5.4 The 5-HT , receptor

Another important serotonergic receptor in the cor-
tex is the 5-HT,, receptor (5HT,,R). The expres-
sion pattern of 5HT,,Rs overlaps many of the brain
regions involved in modulating emotionality, sug-
gesting a principal role for this receptor in mediat-
ing the effects of 5-HT on anxiety-related behaviors.
In the adult nervous system, 5HT,,Rs are found on
somatodendritic regions of cells in the cortex, hippo-
campus, striatum, amygdala, olfactory system, basal
ganglia, hypothalamus, brainstem, pons, and spinal
cord. Inthecortex, 5SHT,,R expression islaminar, with
the highest density in the pyramidal neurons of layer
V. In these neurons, 5HT,,Rs are expressed primar-
ily in the proximal part of the apical dendrite, includ-
ing dendritic shafts and spines, but can be detected
throughout the entire dendritic tree. 5HT,, Rs are also
expressed in medium-sized GABAergic interneurons
throughout the cortex (Jakab & Goldman-Rakic 1998,
Cornea-Hebert et al. 1999, Miner et al. 2003).

The apical dendrite is thought to be a “hot spot”
for receptor effects, suggesting an influential role
for 5HT,,Rs, particularly in cortical layer V. Studies
conducted in vitro and in vivo provide evidence that
activation of cortical 5-HT,,R modulates multiple
neurotransmitter systems including glutamatergic,
GABAergic, dopaminergic, and serotonergic systems
(Vollenweider et al. 1999, Martin-Ruiz et al. 2001,
Amargos-Bosch et al. 2005, Bortolozzi et al. 2005).
In-vitro electrophysiological studies, primarily in
rodent brain slices (Marek & Aghajanian 1998), have
shown that activation of 5HT,,Rs in the PFC exerts a
facilitatory action on cortical pyramidal neurons by
increasing glutamate release, suggesting that the main

roleofcortical 5-HT,, Risasamodulator of theexcitabil -
ity of PFC networks (Beique et al. 2007). These experi-
ments were confirmed by in-vivo studies in rodents,
which showed that activation of 5-HT,,R produces a
net excitatory effect over glutamatergic activity in the
mPFC (Celada et al. 2004, 2008). Historically, research-
ers believed thalamocortical projections mediated the
changes induced by activation of 5-HT,,R (Marek &
Aghajanian 1999, Marek et al. 2001). However, new
evidence suggests that activation of cortical 5-HT,,R
and subsequent changes in glutamate release are due
to cortico-cortical circuits (Puig et al. 2003, Lambe &
Aghajanian 2006, Celada et al. 2008).

In addition, cortical 5-HT,,Rs modulate other
neurotransmitter systems. Due to the strong connec-
tion between the mPFC and the dorsal raphe, activa-
tion of 5-HT,, receptors on cell bodies in the cortex
modulates activity in the raphe and the release of
5-HT onto the mPFC, indicating that it is an impor-
tant modulator of the distal feedback of serotonergic
activity (Martin-Ruiz et al. 2001, Bortolozzi et al. 2003,
Celada et al. 2004). Cortical 5-HT,,Rs are also known
to affect dopaminergic transmission by modulating the
firing pattern of dopaminergic cells in the ventral teg-
mental area (Pehek ef al. 2001, Bortolozzi 2005). Both
the serotonergic and the dopaminergic modulation are
thought to be mediated by 5-HT,,Rs acting postsyn-
aptically on glutamatergic neurons, influencing gluta-
mate transmission. Research has shown, however, that
5-HT,,Rs are expressed in a specific subpopulation of
GABAergic cells (Santana et al. 2004). For these cells,
activation of 5-HT,, Rs will increase GABAergic trans-
mission and play an inhibitory role in the modulation
of cortical microcircuits.

Pharmacologically, there is also evidence for a role
of 5-HT,,Rs in the modulation of anxiety. Some highly
specific 5-HT,, antagonists available have been shown
in mice, rats, and monkeys to have an anxiolytic profile
(Griebel et al. 1997). These pharmacological data have
been confirmed in a genetic model. Mice lacking the
5-HT,,R (2AKO) were assessed using anxiety-related
tests (open field, light/dark box, elevated plus maze,
and novelty-suppressed feeding). Each presents a con-
flict situation, in which the animal’s innate tendency
to explore novelty is put in opposition to its instinct
to find safety in dark, unexposed locations. In each
test, 2AKO mice showed a decreased level of behavio-
ral inhibition. The design used to generate the 2AKO
mice allowed the restoration of 5-HT,, expression in a
region-specific manner, and animals whose expression
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of 5-HT,, wasrestored in the cortex showed normaliza-
tion of conflict anxiety. Thus, the anxiolytic phenotype
appears to be a direct consequence of the absence of
cortical 5-HT,, R signaling. Perhaps most interestingly,
these mice showed no differences in depression-related
behaviors or fear-conditioned learning, allowing dis-
sociation of the anxiety-related behavior from some
of its common comorbid phenotypes (Weisstaub et al.
2006).

In humans, genetic studies have been inconclusive
regarding the effect of different htr2a gene polymor-
phisms on affective disorders (Golimbet et al. 2004,
Norton & Owen 2005, Tochigi et al. 2005, Serretti et al.
2007, Unschuld et al. 2007). However, imaging studies
have shown changes in 5-HT,,R levels in depression
patients and in suicide victims, supporting changes
in expression levels of 5-HT,,R in affective disorders
(Arango et al. 1997, Meyer et al. 2003, Bhagwagar et al.
2006). Furthermore, in healthy volunteers research has
shown that the level of 5-HT, R binding in frontotem-
poral regions correlates with risk for affective disorders
(Frokjaer et al. 2008). Thus, though the genetic evi-
dence is not clear, human imaging studies suggest that
5HT,,R function, particularly in the cortex, is impor-
tant for modulating affect. Whether changes in cortical
5-HT,,R expression play a causal role in pathological
emotional responses remains to be seen.

There are several possibilities as to how 5-HT,,
receptors in the cortex might modulate anxiety expres-
sion. Since the fear response and endocrine responses
in these mice are normal, alterations in the PAG or
the amygdala are unlikely (though these regions may
exist outside of the circuit that involves the BNST). We
may therefore conjecture that the decreases in corti-
cal 2A receptor expression that result in an apparent
decrease in anxiety may not be related directly to fear
expression, but rather to the evaluation of its context.
Extensive connections exist between the cortex and
the hippocampus, a brain region strongly implicated
in context-dependent behavior. Normal contextual
fear conditioning in the 5HT,,R knockout mice sug-
gests that the hippocampus, or at least the amygdalar-
hippocampal fear circuitry, is unaffected in these mice.
However, this does not rule out the possibility that the
connections between the cortex and the hippocampus
are dysregulated.

The lack of 5HT, R in pyramidal cells would likely
result in decreased excitability of the cells and thus
reduce the cortical control over other areas. Most of the
literature, especially in humans, suggests that the role

of the cortex is to inhibit the activation of lower areas
involved in anxiety and fear response. Thus, decreased
activity in cortical 5HT,, R-expressing pyramidal neu-
rons, whose role would be to inhibit activation of lower
areas, would result in increased activity in subcortical
regions implicated in anxiety and fear responses. That
said, we should keep in mind that the effects observed in
humans focused upon interactions between the cortex
and amygdala. We know, based on our results, that the
fear response of these mice is normal, indicating that
cortico-amygdalar connection is also normal. The fact
that the anxiolytic phenotype observed in these mice
was limited to unconditioned anxiety-related behav-
iors might indicate that the circuit affected involved
areas other than the amygdala, or that they are a result
of dysregulated cortico-cortical circuitry.
Alternatively the “anxiolytic” phenotype may be
the result of cognitive deficits, in the sense of incorrect
evaluation of the environment. In this case, decreased
activation of cortical cells projecting to other areas
would result in the interpretation that the environ-
ment is neither novel nor dangerous, possibly reflect-
inga deficit in risk assessment, a function that has been
associated with the OFC. Another possibility is that
the observed behaviors may be indicative of deficits in
decision making. Based on the existing data it is not
currently possible to dissociate these two hypotheses,
and important follow-up studies will address more
specifically the contribution of cortical 5-HT,,R to
decision-making processes and risk assessment.

15.6 Conclusions

Regulation of affect is a complex phenomenon invol-
ving many components, from autonomic response to
cognitive control. It is natural, then, that serotonin
appears to play multiple roles at different levels in
the brain in order to achieve the complex behavioral
outcome. In particular, serotonin seems to have an
important role in modulating cortical function by its
combined action through multiple receptors in differ-
ent but interconnected cortical areas.

The complex and important role that the sero-
tonergic system plays in emotional regulation is also
unambiguous. Serotonergic modulation occurs via
interaction with a wealth of receptors with complemen-
tary and sometimes opposite effects acting at different
levels in the circuitry underlying anxiety. Historically,
the main areas studied as targets for serotonergic
modulation have been the hippocampus and the amyg-
dala, as they are major nodes implicated in emotional
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regulation (Frokjaer et al. 2008). Recently, however, the
role of the cortex in regulation of emotion, and in par-
ticular anxiety states, has become increasingly evident
inlight of convincing human data. Asaresult, there has
been a growing awareness of the importance of under-
standing the role of serotonin in the cortex.

The role of the serotonergic system in the control
of emotional responses is intricate, with the net result
of complex actions over different receptor types driv-
ing the modulation of subcortical regions. Despite this
complexity, animal models are starting to give us the
tools to specifically dissect the role of different com-
ponents of the serotonergic system, and to begin to
understand the role of the cortex in regulating anxiety
states.
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16.1 Introduction

Any effort to understand the causes of anxiety dis-
orders must begin with an important conceptual
assumption: anxiety disorders arise from a disturbance
of brain function. This notion raises the tantalizing pos-
sibility that we might understand what goes wrong in
the brain during maladaptive anxiety states and, by
extension, develop treatments aimed at reversing (or
overcoming) this dysfunction.

Arguably one of the best ways of going about under-
standing a disease state and testing potential treatments
is to develop an accurate animal model. Especially in
regard to diseases that affect the brain, animal mod-
els offer the best chance of careful, in-depth analysis of
pathophysiology (what goes wrong) and reproducible,
safe tests of potential treatments. The principal issue to
resolve is how to develop animal models of relevance
to human disorders. This is especially problematic with
psychiatric disorders such as anxiety disorders. How can
one tell if a mouse is anxious?

It turns out, however, that observing and quanti-
fying anxiety-like behavior in a mouse is not as diffi-
cult as one might think. The mechanisms of normative
anxiety - the behavioral and physiological characteris-
tics of normal defensive behaviors - are actually quite
well conserved across species (see Chapter 6). This is
evident from even a cursory consideration of anxiety-
related behaviors in humans and mice. In humans,
anxiety is typically manifested as worries about poten-
tially threatening events and avoidance of places or
situations that make these events more likely to occur.
Thus, a dark alley evokes concerns that one might be
accosted by a criminal and is avoided when possible. In
mice, while it is not possible to measure worry, meas-
uring avoidance is very simple. Given a choice between
two rooms in a given apparatus, for example, a mouse
will avoid a room in which it has previously received a

Learned fear and innate anxiety in rodents
¥ andtheirrelevance to human anxiety

shock: the mouse has learned to be afraid of that room.
Similarly, given a choice between a bright room and a
dark room, a mouse will avoid the bright room: mice
are innately afraid of bright lights, perhaps because
light makes them more visible to potential predators.

Of course, the repertoire of defensive behaviors in
humans and animals extends beyond simple avoidance.
Consider for a moment how a person responds to a
potentially threatening environment, such as the afore-
mentioned dark alley. One can walk away from it, or
approach it cautiously, alert to additional signs of danger.
If there is some reason to go down that alley, say, to visit
a chic night club at the other end, one ventures in slowly
and quietly, alert for sudden movement or unusual
objects. Students of animal behavior might describe this
as “approach/avoidance behavior.” See something move,
or hear a loud shout, and one might turn and run - an
“escape” response. Confronted with an unmistakably
threatening stimulus - such as a gun, aimed and ready
to shoot — and one freezes on the spot. Animals engage
in exactly the same progression of defensive behaviors.
When faced with an environment suggestive of a poten-
tial threat, rodents engage in approach/avoidance behav-
ior. An actual threat (such as the presence of a predator)
evokesan escaperesponse,and animmediate threat (such
as a predator about to strike) evokes freezing behavior.
The animal literature tends to classify approach/avoid-
ance and other responses to potential threats as “anxiety”
and freezing and other responses to immediate threats as
“fear” How these concepts of “anxiety” and “fear” map
onto human anxiety disorders is unclear.

Defensive fear and anxiety behaviors have been
extensively studied in rodents, using behavioral para-
digms that test such behaviorsin response tobothlearned
and innately threatening stimuli. For reasons that are
not necessarily clear, “fear”-like responses to immedi-
ate threats have typically been studied in the context of
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learning - that is, animals are taught that particular stim-
uli signal threats. These learned fear stimuli then evoke a
pattern of behavior consistent with the immediate pres-
ence of danger. In contrast, “anxiety”-like responses to
potential threats have typically been studied in the con-
text of innate responses to non-learned stimuli.

This chapter reviews these studies of learned fear
and innate anxiety, detailing the latest advances in the
understanding of neurobiological mechanisms and
their implications for treatment. The advantages of
studying fear and anxiety in rodent models is made
plain in terms of the rich mechanistic detail they pro-
vide. Consideration also is given to data from human
studies, in order to examine the relevance of these ani-
mal models of normative defensive behaviors to the
pathological anxious behaviors seen in patients with
anxiety disorders.

16.2 Once burned, twice shy: the
amygdala at the center of a fear
circuit
Once burned, twice shy, goes the adage that accurately
describes learned fear behaviors. Animals and people
alike tend to avoid places and situations in which they
have had painful or aversive experiences. This can be
adaptive - it is the rare child who will touch a hot stove
twice - or maladaptive, for example, when a panicattack
at work forces the agoraphobic to quit his job. A princi-
pal advantage of learned fear is that it can be easily mod-
eled in rodents, an approach which has been exploited
by numerous groups to identify the neural circuits
responsible for the learning, expression, and regulation
of fear responses (Davis 1997, LeDoux 2003, Quirk &
Beer 2006). Alllearned fear paradigms involve the same
basic elements: a standardized, neutral stimulus (for
example, a particular tone); a directly threatening stim-
ulus (such as a mild shock); and a behavioral or physi-
ological measure of the fear response (such as freezing
behavior or increase in heart rate). For example, in the
oft-studied paradigm of conditioned freezing to tone,
arat or mouse is presented simultaneously with both a
neutral tone and a mild electrical shock (Figure 16.1A).
The animal rapidly learns that the tone predicts a shock,
a process known as classical conditioning. Subsequent
playback of the same tone evokes a freezing response, in
which the animal stops exploring its cage and remains
motionless while the sound is being played.

Indeed, playback of the fear-conditioned tone
induces a host of behavioral and physiological fear
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Figure 16.1. Conditioning and extinction of learned fear.

(A) Conditioning of learned fear. Pairing a neutral tone and a shock
(left) results in the animal learning that the tone predicts the
shock. Subsequent exposure to the tone evokes defensive
behaviors such as freezing (right).

(B) Extinction. Repeated exposure to the fear-conditioned tone
teaches the animal that the tone no longer predicts shock (left).

Subsequent re-exposure to the tone fails to elicit defensive
behaviors (right).

Testing

Testing

behaviors that can be measured in rodents, revealing
a network of activated brain regions responsible for
each (Davis 1992). Increased heart and respiratory
rate, dilated pupils, decreased responses to pain, facial
expressions of fear, increased startle responses, defeca-
tion and urination, and stimulation of corticosteroid
release have all been documented in rodents exposed to
fear-conditioned stimuli. Specific brain regions, such
as the hypothalamus and various brainstem nuclei,
serve as the foot soldiers responsible for specific fear
responses. The activation of the lateral hypothalamus
leads to increased activity in the sympathetic nervous
system, as well as tachycardia and pupilary dilation.
Activation of the midbrain central gray leads to freez-
ing behavior. The roles of each of these regions were
established through a combination of lesion and elec-
trical stimulation studies: lesioning a specific region
abolishes, and stimulating the region mimics the fear
response for which that region is responsible.

If these varied brain regions are the foot soldiers
of the fear response, then the central nucleus of the
amygdala is the general (Figure 16.2). Neurons in this
nucleus send their axons to each and every one of the
brain regions responsible for the various fear reactions.
Lesions of the central nucleus prevent all of the various
fear reactions to conditioned stimuli, and stimulating
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Figure 16.2. Fear-conditioning circuit. Shock and tone
information is integrated in the basolateral amygdala, which,
through NMDA receptor (NMDAR) activation, learns the
association. The basolateral amygdala then activates the central
nucleus, which in turn activates downstream regions in the
hypothalamus and brainstem that are responsible for different
elements of the fear response.

the central nucleus mimics a variety of these responses
(Davis 1992). Thus, the central nucleus serves to trigger
the myriad fear-related behavioral and physiological
responses to conditioned stimuli by activating specific
brain areas in the hypothalamus and brainstem.

Yet how is the central nucleus itself activated by fear
stimuli? This circuit, too, has been worked out through
careful study in the rodent brain. Sensory stimuli (such
as the neutral tone and the mild shock) are relayed
through thalamic and cortical sensory areas to the
basolateral nucleus of the amygdala, which in turn
projects to and activates the central nucleus (LeDoux
2000). It is in the basolateral nucleus that the requi-
site learning takes place; neurons here learn that the
tone predicts the shock and signal the central nucleus
to activate a set of defensive behaviors (e.g., freezing).
Basolateral neurons learn this association by virtue
of the properties of a particular receptor for the neu-
rotransmitter glutamate: the NMDA-type glutamate
receptor, so named because it can also be activated
by the glutamate analog N-methyl-p-aspartic acid.
In response to simultaneous activation of the postsy-
naptic neuron and its presynaptic inputs, the NMDA

receptor allows calcium to enter the postsynaptic neu-
ron; calcium then initiates a cascade of intracellular
events that results in a change in the strength of the
incoming synapses. Blocking NMDA receptors in the
basolateral nucleus of the amygdala prevents the acqui-
sition of conditioned fear (Miserendino et al. 1990,
Fanselow & Kim 1994, Walker & Davis 2002). This
finding leads to a model of fear conditioning in which
the simultaneous activation of sensory inputs carrying
tone and shock information activate NMDA receptors
in the basolateral nucleus, resulting in a strengthening
of the synapses that signal the previously neutral tone.
Following this plasticity-dependent strengthening,
the now fear-conditioned tone is better able to activate
basolateral neurons, which in turn activate the central
nucleus, triggering a fear response.

16.2.1 Extinction: the neural substrates of
overcoming fear learning involve cortical
requlation of the amygdala

Once learned, the fear association can be long last-
ing - up to the lifetime of the animal. Yet it can also
be squelched through an additional learning process,
called extinction. Through re-exposure to the con-
ditioned stimulus, this time without the reinforcing
shock, the animal learns that the stimulus no longer
predicts an incoming shock. The stimulus subsequently
fails to elicit the fear-conditioned response (Figure
16.1B). The extinction process has two distinct com-
ponents: the initial learning or pure “extinction” phase,
and a subsequent “consolidation” phase in which the
extinction memory is preserved for the long term. Take
an animal trained to associate a tone with a shock and
expose it to the same tone without any shock multiple
times the following day: the animal will gradually stop
responding to the tone (the fear response has been
“extinguished”). Put the same animal back in the same
environment 24 hours later and again expose it to the
tone: it will still fail to respond (because the extinction
memory has been “consolidated”) (Quirk & Mueller
2008). Extinction and its consolidation resemble psy-
chological treatments of anxiety disorders, many of
which rely on repeated exposures to anxiety-provoking
stimuli (see below).

Both extinction and consolidation are also
dependent on NMDA receptors, suggesting that they
utilize the same neural plasticity mechanisms as the
initial fear conditioning. Nonetheless, the two proc-
esses are distinguished by separable neurobiological
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substrates. Infuse NMDA receptor antagonists into
the basolateral amygdala during extinction train-
ing, and the animal will fail to learn that the stimulus
no longer predicts danger (Falls et al. 1992). Infuse
NMDA receptor antagonists into the medial prefron-
tal cortex (mPFC) during the extinction training, and
the animal will initially extinguish its fear response
but will fail to retain the extinction memory: 24 hours
later the animal will again respond to the tone with a
full-blown fear response (Burgos-Robles et al. 2007).
The mPFC, located on the medial wall of the frontal
cortex, is a brain region implicated in cognitive con-
trol of behavior and directly connected with the amy-
gdala, hypothalamus, and other limbic structures. It
is therefore perfectly situated to perform a regula-
tory role in the fear circuit, dampening fear expres-
sion by inhibiting amygdala output, a role supported
by numerous additional studies of its role in defen-
sive behaviors (Quirk & Beer 2006, Quirk & Mueller
2008).

16.2.2 Fear conditioning and extinction
as models of anxiety disorders and their
treatment

Fear conditioning has some superficial similarities to
several forms of human anxiety disorders. Most obvi-
ous are the specific phobias, in which a specific stimu-
lus (blood, spiders, snakes, airplanes, heights, etc.) is
assigned an inappropriately threatening value, evoking
extreme defensive behaviors. One can easily posit that
in patients with specific phobias, the phobic stimulus
activates the central nucleus of the amygdala, which in
turn activates brain regions responsible for autonomic
and behavioral signs of anxiety. While it is not clear
that fear conditioning plays an important role in the
development of most cases of specific phobias, height-
ened amygdala responses to phobic stimuli have been
demonstrated in several studies (Schienle et al. 2005,
Etkin & Wager 2007, Straube et al. 2007).

Fear conditioning plays a more obvious role in
anxiety disorders that involve generalization of a fear
response, such as panic disorder with agoraphobia and
posttraumatic stress disorder (PTSD). In panic disor-
der, patients often describe their illness as beginning
with an attack of extreme anxiety that comes out of the
blue. Over time, however, many patients begin to asso-
ciate their attacks with the places or situations in which
they occur. A patient who has a panic attack at work,
for example, may then experience heightened anxiety

whenever she goes to work; indeed, the anxiety may be
so severe that she avoids going to work altogether. It is
as if this patient were a victim of a fear-conditioning
experiment, with the worksite as the tone, and the panic
attack as the shock. Unfortunately, unlike the limited
shocks delivered to the rodents discussed above, panic
attacks may continue to occur in patients with the dis-
order, resulting in an ever-widening circle of places and
situations that the patient avoids. The end result is ago-
raphobia, in which the severely affected patient cannot
even leave his or her home for fear of experiencing a
panic attack.

Similarly, PTSD patients start out avoiding situ-
ations and places that remind them of their traumatic
experience. Fear evoked in closely related situations or
places results in further generalization so that severely
affected patients are subject to anxiety in a variety of
situations, greatly limiting their ability to function. An
analogous process can be observed in fear-conditioned
rodents. Pairing a fear-conditioned stimulus with an
additional neutral stimulus - such as a second novel
tone - can result in so-called “second order condition-
ing,” such that the animal develops fear responses to the
second tone despite the fact that it was never directly
paired with shock (Gewirtz & Davis 1998). Studies of
neural activity in patients with either panic disorder or
PTSD have also shown hyperactivity in the amygdala,
underscoring the similarities between these disorders
and models of fear conditioning, although in humans
amygdala activation also occurs with emotional stim-
uli that are not fear-inducing.

Where does extinction fit in? One intriguing possi-
bility is that the same mechanisms that govern mPFC-
mediated long-term extinction of fear-conditioning
processes might underlie successful treatments of
these related forms of anxiety. Indeed, the premise
that the mPFC and the amygdala oppose each other in
the generation of defensive behaviors is an attractive
one, as the mainstay of psychotherapeutic approaches
to anxiety involves enhancing cognitive control over
anxiety symptoms in the context of repeated exposure
to feared stimuli (Garakani et al. 2006, Quirk & Beer
2006, Berkowitz et al. 2007). Accordingly, several stud-
ies have shown that successfully treating some anxi-
ety disorders results in increased mPFC activity and/
or decreased amygdala activity, strongly suggesting
that at least part of the therapeutic response involves
harnessing the same sorts of mechanisms involved in
extinction of learned fear (Roffman et al. 2005, Rauch
et al. 2006, Etkin & Wager 2007).
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16.2.3 Using neurobiological
understanding of learned fear to develop
novel therapeutic approaches

The recognition that at least some forms of anxiety
disorders and their treatment rely on mechanisms
similar to those identified in fear-conditioning mod-
els raised the seductive possibility that the neurobio-
logical understanding might inform the development
of new treatment strategies. One approach of increas-
ing prominence (and promise) is to exploit the neural
plasticity mechanism involved in extinction learn-
ing. As noted above, NMDA receptors in the amy-
gdala and mPFC are required for extinction learning
to result in long-term suppression of learned fear
responses. This requirement was discovered by block-
ing NMDA receptors with an antagonist. The converse
experiment also works: augmenting NMDA recep-
tors, using the allosteric modulator D-cycloserine,
enhances extinction (Walker et al. 2002). Normally,
a few unreinforced exposures to the fear-conditioned
tone do not result in full-blown extinction of the fear
response in rodents. Administration of p-cycloserine
augments the otherwise minimally effective regimen,
resulting in complete and long-lasting extinction of
the fear response.

Would such an approach also work in patients with
anxiety disorders? Ressler and colleagues (2004) tested
this idea by utilizing a standardized, virtual-reality-
based exposure therapy that had been shown to be suc-
cessful in acrophobia (fear of heights). This treatment
paradigm is thought to work through an extinction-like
mechanism: expose patients to ever-increasing virtual
heights using standard anxiety-reduction techniques,
and they slowly learn that heights do not pose any real
danger. Patients typically require seven sessions of such
therapy to experience significant reductions in discom-
fort and avoidance of heights. To test the effects of aug-
menting NMDA receptor activity with p-cycloserine,
the authors combined a minimally effective regimen of
two exposure therapy sessions with two single doses of
the drug, given at the time of the therapy. The shorter
therapy plus drug regimen was as effective as the more
time-consuming therapy-alone regimen, perhaps the
best example to date of a successfully translational
neuroscience finding applied to psychiatry. Studies
of the effectiveness of D-cycloserine augmentation of
extinction therapies in other anxiety disorders relevant
to fear conditioning have also yielded promising find-
ings (Hofmann et al. 2006, Guastella et al. 2007, 2008,

Kushner ef al. 2007, Storch et al. 2007, Norberg et al.
2008, Wilhelm et al. 2008).

16.3 What you already know can hurt
you: innate anxiety paradigms reveal
additional components of a defensive

behavior circuit

While learned fear paradigms have indeed taught us
a lot about anxiety, not all fear responses are learned.
Think of the dark alley mentioned in the introduc-
tion to this chapter. Darkness increases one’s anxiety
level even without prior learning. Human fear of the
dark is innate. Innate fears tend to be species-specific.
Laboratory-bred monkeys with no experience of
snakes nonetheless exhibit avoidance, escape, and
even freezing responses when presented with a rubber
snake, much less a real one. Rodents are innately fearful
of bright lights, as anyone who has had a mouse infes-
tation and a penchant for midnight snacks has indu-
bitably discovered when turning on the kitchen light.
Turn on a light suddenly, and a rodent will escape to
the dark; if escape is impossible, it will freeze. Given
a choice of a bright or dark room, a rodent will spend
most of its time exploring the dark room.

Several behavioral paradigms have been developed
over the years to measure anxiety-related behaviors in
rodents (Figure 16.3). These anxiety tests explore the
conflict underlying approach/avoidance behaviors dis-
played by rodents placed inanovel environment. When
exposed to a new place, rodents have a drive to explore
the environment, an adaptive trait considering that, in
their natural habitat, rodents depend on foraging to
find food. However, a novel environment is also poten-
tially threatening, for it may be a site where it is more
exposed to predators. Rodents therefore take a cau-
tious approach to exploring novel settings, exhibiting
approach/avoidance behaviors and physiological signs
of arousal. Moreover, rodents tend to spend more time
inthesafer (e.g.,less exposed) areas of the new environ-
ment, an easily measured trait that has been exploited
in several laboratory tests of innate anxiety (Whishaw
et al. 2006). In the open field test, for example, a large,
well-illuminated circular arena is surrounded by high
walls; mice and rats tend to avoid the brightly lit center
and spend most of their time near the walls (Crawley
1985, Belzung & Griebel 2001, Prut & Belzung 2003).
The fraction of time spent in the periphery versus the
center of the fieldisused asabehavioral measure of anx-
iety. A similar preference for closed dark spaces is seen
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Figure 16.3. Two tests of innate anxiety: (A) the elevated plus
maze; (B) the open field.

in the elevated plus maze test, in which rodents pre-
fer either of two enclosed arms to two open ones, and
the light/dark test, in which they spend most of their
time in the dark half of a two-chambered environment
(Montgomery 1955, Pellow et al. 1985, Rodgers 1997,
Belzung & Griebel 2001). Findings such as elevated
plasma levels of the stress-related hormone cortico-
sterone support the notion that these tests are indeed
anxiogenic (Pellow et al. 1985, Cruz et al. 1994).

Not all tests of anxiety rely on physical aspects of
the environment to induce defensive behaviors. In the
social interaction test, a paradigm used as a model of
social anxiety, a similar approach/avoidance conflict
occurs (File & Seth 2003). In this test the dependent
variable is the time two rats spend in social interac-
tion (sniffing, grooming, etc.). The conflict in this test
is between the drive to interact socially and the risk
of being harmed by the other animal. More anxious
rodents will spend less time interacting with others.
Although the nature of the stimuliin this testis different
from that in the elevated plus maze and the open field,
all these tests fundamentally exploit approach/avoid-
ance conflicts to measure anxiety-related behavior.

Interestingly, there are suggestions of both simi-
larities and differences in the neurobiology under-
lying these different tests of innate anxiety. In general,
animals that perform on the anxious end of the scale
on one test often tend to perform on the anxious end
of the scale on other tests. However, rigorous math-
ematical analysis of these tendencies - called factor

analysis — suggests that there are several independent
factors contributing to anxiety in the tests (Griebel et
al. 1996, Ramos et al. 1997, Aguilar et al. 2002). Thus,
any given animal might avoid the open arms of the plus
maze, for example, and subsequently fail to avoid a
novel animal in the social interaction test. Such find-
ings raise the possibility that there are different kinds of
innate anxiety, just as there are different kinds of anx-
iety disorders in humans.

The principal advantage of these tests is that they
explore innate behaviors. Thus, they are thought to
explore ethologically relevant sources of anxiety and
may reflect a different neural circuitry than learned
behaviors. Given that many human anxiety disorders
are not fully explained by learned responses to fearful
stimuli, understanding the neural circuitry of innate
anxiety in animals (and how it differs from the neural
circuitry of learned fear paradigms) may be of some
use in understanding anxiety disorders. Moreover,
these tests of anxiety have been exploited both to screen
for novel pharmacological compounds, as described
below, and to screen genetically altered mice for anxie-
ty-related phenotypes (see Chapter 14).

16.3.1 The effects of anxiolytic and
anxiogenic drugs on innate anxiety tests in
rodents

Although innate tests appear to accurately model
aspects of normal and pathological anxiety in humans,
such tests would not be very useful if they lacked
pharmacological validity. That is, drugs that reduce
or increase anxiety in humans ought to have similar
effects in laboratory tests of rodent behavior. As the
most commonly used anxiolytic drugs in humans are
benzodiazepines (such as diazepam) and selective sero-
tonin reuptake inhibitors (SSRIs) (such as fluoxetine),
these two classes of drugs have been used extensively to
validate rodent conflict anxiety tasks. Benzodiazepines
reduce anxiety in virtually all tests of innate anxiety.
In the open field these drugs increase time spent in
the aversive center (Britton & Britton 1981, Crawley
1985, Pellow & File 1986, Schmitt & Hiemke 1998,
Siemiatkowski et al. 2000), in the social interaction
test they increase interaction time (de Angelis & File
1979, File & Hyde 1979), in the elevated plus maze they
increase time spent on the exposed arms (Cruz et al.
1994, Pellow & File 1986), and in the light/dark test
they increase time spent exploring the bright compart-
ment (Bourin & Hascoet 2003).
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The effects of SSRIs are much more complex
(Gordon & Hen 2004). It is noteworthy that SSRIs are
anxiogenic in humans when given acutely (Grillon
et al. 2007) and anxiolytic during chronic treat-
ments (Gorman et al. 2002). The effects of both acute
and chronic SSRI treatment have been tested in ani-
mal models of anxiety. In the open field, chronic but
not acute fluoxetine has been found to be anxiolytic
(Dulawa et al. 2004), although others have failed to
see such effects (Durand et al. 1999). In the social
interaction test, acute treatment with SSRIs appears
to be anxiogenic (To & Bagdy 1999, Dekeyne et al.
2000, Bagdy et al. 2001). The effects of chronic treat-
ment with the SSRI fluoxetine in the social interaction
test are unclear, as it has been reported both to be
anxiogenic (Kantor et al. 2001) and to have no effect
(To & Bagdy 1999). The effects of SSRI treatments
in the elevated plus maze are similarly inconclusive.
Generally, acute treatment with SSRIs is anxiogenic
(Drapier et al. 2007, Griebel et al. 1994), in agreement
with human studies. The effect of chronic SSRIs in the
elevated plus maze, however, is unclear, as some stud-
ies show increased anxiety (Griebel et al. 1999, Silva
& Brandao 2000) while other reports show decreased
anxiety (Griebel et al. 1994, Durand et al. 1999, Kurt et
al. 2000). The one consistent finding from these stud-
ies is that acute SSRI administration is anxiogenic, as
it seems to be in anxiety-disorder patients.

The inconsistent effects of chronic SSRIs in tests
of innate anxiety are troubling, given that these drugs
are typically effective in many patients with anxiety
disorders. However, not all patients (and not all disor-
ders) benefit from even chronic SSRI administration.
Furthermore, the inconsistency in the animal literature
may be the result of methodological differences between
laboratories in whatisarelatively young field of research.
While the SSRI data at present do not firmly support the
validity of these tests as models of human anxiety disor-
ders, it is perhaps too early to draw a final conclusion.

16.3.2 Towards a neural circuitry of innate
anxiety

The validity of learned fear models has been confirmed
in part by neuroanatomical approaches in both ani-
mals and humans, suggesting a fear circuit centered on
the amygdala that is hyperactive in normal and patho-
logical fear states (see above). Does the neuroanatomy
of innate anxiety shed light on the issue of relevance to
the human condition?

Studies of the neuroanatomical basis of innate anx-
iety tests suggest a network of sites, closely aligned with
but somewhat separate from the learned fear network.
In contrast to the clear effects of amygdala lesions
and manipulations on fear conditioning, most lesion
studies suggest that the amygdala is not required for
innate anxiety (Moller et al. 1997, Kjelstrup et al. 2002,
Kondo & Sakuma 2005). Instead, lesions of a related
network of sites, including the ventral hippocampus,
the mPFC, and the bed nucleus of the stria terminalis,
disrupt anxiety-like behavior in these tests. Lesions of
these regions result in effects that are similar to those
of benzodiazepines in several of these tests, reducing
open-arm and bright-chamber avoidance and increas-
ing social interaction, among other effects (Treit et al.
1998, Gonzalez et al. 2000, Lacroix et al. 2000, Kjelstrup
et al. 2002, Shah & Treit 2003, Bannerman et al. 2004).
The ventral hippocampus, mPFC, and bed nucleus are
components of the limbic system, a circuit long known
to be involved in the generation of emotional behav-
iors; each also is tightly connected with the amygdala.
Moreover, these areas also send efferent output to many
of the same downstream regions as the central nucleus
of the amygdala, such as the hypothalamus and brain-
stem. They are therefore well situated to generate and/
or modulate anxiety-related behaviors, either inde-
pendent from or in concert with the amygdala.

The distinction between amygdala-dependent and
amygdala-independent anxiety responses has been
perhaps most clearly demonstrated in an interesting
paradigm that can be used to test defensive responses to
both learned and innate stimuli - the potentiated star-
tle paradigm. In the learned version, usually called fear-
potentiated startle, the effect of a learned fear stimulus
on the strength of animal’s startle response is measured.
Normally, a rat will startle to a loud noise by jumping
up in the air; the force the rat uses to make the jump
is a reliable measure of this “startle response.” The rat’s
baseline startle response is measured, and then the rat
is trained to associate a stimulus (such as a tone) with a
shock, in much the same manner as discussed above.
The tone is then presented immediately before the star-
tle stimulus, and the strength of the rat’s startle response
is again measured. The startle response is much larger
when the startle stimulus is given along with the learned
tone, as opposed to when the startle stimulus is given
alone. The strength of this increase is fear-potentiated
startle (Campeau & Davis 1995).

In the innate version of this paradigm, no training
is given, but the startle response of rodents is measured
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in the presence or absence of bright light. Rats will
naturally startle more in the light, and the strength
of the increase in startle response with light is called
light-enhanced startle. Intriguingly, fear-potentiated
startle, a learned behavior, requires the amygdala,
but light-enhanced startle, which is innate, does not
(Walker & Davis 1997a). Rather, it requires the bed
nucleus, a region implicated in other innate forms of
anxiety as noted above (Walker & Davis 1997b). The
dependence of light-enhanced startle on other brain
regions involved in innate anxiety (such as the ven-
tral hippocampus and mPFC) has not yet been tested.
Notably, lesions of the bed nucleus have no effect on
fear-potentiated startle (Hitchcock & Davis 1991),
completing the double dissociation and supporting the
separability of the two anxiety-related circuits.

16.4 Separable but not separate: a
unified limbic circuit of anxiety

While the aforementioned lesion studies have shown
that the amygdala is not required for normal anxiety-
like behavior in innate anxiety tests, there is consider-
able evidence that it nonetheless plays an accessory
role. Infusing drugs (typically inhibitory agents such
as GABA receptor agonists and benzodiazepines) into
an otherwise intact amygdala has profound effects in
several of these tasks, including the elevated plus maze,
open field, and social anxiety tests (Green & Vale 1992,
McNamara & Skeleton 1993, Zangrossi Junior & Graeft
1994, Pesold & Treit 1995, Sanders & Shekhar 1995).
Neuroanatomical data support the notion that the
various structures implicated in innate forms of anxi-
ety are part of the same circuit as the amygdala. For
example, both the ventral hippocampus and the mPFC
project to many of the same brainstem structures
involved in producing defensive behaviors, such as the
periaqueductal gray (Burwell et al. 1995, Vertes 2004),
as does the central nucleus of the amygdala (Veening
etal. 1984). Moreover, thebed nucleus, mPFC, and ven-
tral hippocampus each project directly to the amygdala
itself (Alheid et al. 1995, Burwell & Witter 2002, Vertes
2004), suggesting that the separable innate anxiety
and learned fear pathways are capable of interacting.
Importantly, both the mPFC and the ventral hippo-
campus receive highly processed contextual infor-
mation from association cortices and rhinal cortices
(Hoover & Vertes 2007). This suggests that the mPFC
and the ventral hippocampus are in an ideal position
to evaluate threats in the environment and activate

mPFC

BNST “Amygdala
“v‘

Innate Anmety Leamed Fear

Figure 16.4. A putative unitary anxiety circuit. Information
processing by the medial prefrontal cortex (mPFC) and ventral hip-
pocampus (vHPC) guide the amygdala and bed nucleus of the stria
terminalis (BNST). The former is primarily responsible for learned
fear behaviors, the latter for innate anxiety.

downstream structures (such as the brainstem) to
induce defensive responses.

Studies of neural activity also confirm the notion
that the hippocampus, mPFC, and amygdala work
together in both innate anxiety and learned fear. For
example, although the hippocampus is not required for
normal freezing responses to fear-conditioned tones,
neural activity in the hippocampus nonetheless syn-
chronizes with activity in the amygdala during presen-
tation of the tone (Seidenbecher et al. 2003). We have
recently found similar synchronization between the
hippocampus and the mPFC in mice exposed to the
elevated plus maze and a novel open field (Adhikari
etal. 2010).

These findings suggest that the mPFC, hippocam-
pus, amygdala, and bed nucleus are indeed part of a
functional circuit involved in the generation and mod-
ulation of defensive behaviors (Figure 16.4). While
certain elements of the circuit play particularly impor-
tant roles in certain forms of anxiety (bed nucleus for
light-enhanced startle, an innate response; amygdala
for fear conditioning to tone, a learned response), it
is likely that under normal circumstances the circuit
operates together to compare and evaluate threats in
the environment and to generate the appropriate spe-
cific defensive responses.

16.5 Future directions: relevance of
the extended anxiety circuit to anxiety
disorders in humans

Considerable questions remain with regard to the rele-
vance of this combined circuit to human anxiety disor-
ders. As noted above, the key elements of the learned
fear pathway - chiefly the amygdala and mPFC - have
been clearly implicated in anxiety disorders through
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neuroimaging studies. Moreover, knowledge about
the mechanisms underlying learned fear - particu-
larly the requirement for NMDA-receptor-mediated
plasticity in extinction of learned fear - has led directly
to novel treatment approaches. Are the brain regions
required for innate anxiety involved in human anxiety
disorders? Will further investigation of the patterns of
neural activity responsible for innate anxiety lead to
novel therapeutic targets and strategies?

Anxiety disorders clearly have learned and non-
learned components, suggesting that both types of
animal models are of potential relevance. The gener-
alization seen in panic disorder and PTSD - where
patients “learn” to avoid situations and places that
trigger anxiety symptoms - seems to be a phenom-
enon akin to learned fear. Simple phobias may arise
from learning, such as the child who becomes afraid
of dogs after getting bitten. However, there are also
examples of phobias without any evidence of prior
threatening exposure, suggesting direct relevance of
models of innate anxiety. Finally, generalized anxiety
disorder (GAD) offers perhaps the most compelling
case for the relevance of innate anxiety, in that patients
worry about numerous aspects of their lives without
any logical rationale or previous experience. To the
extent that such patients are overly anxious in response
to typical threats, they are akin to the genetically
altered mouse which responds to elevated plus maze
with increased open-arm avoidance: they are biased
towards a stronger defensive reaction.

Moving beyond such phenomenological compari-
sons to hard data demonstrating the relevance of innate
anxiety to human disorders will require further study.
Neuroimagers might focus on neglected components of
the extended anxiety circuit. For example, the anterior
hippocampus (the human analog of the rodent ventral
hippocampus) is located quite close to the amygdala,
suggesting the possibility that abnormal amygdala
activity occurs in concert with abnormal hippocampal
activity. Functional connectivity between the mPFC
and the amygdala has been a focus of neuroimaging
studies; might the increased functional activity we
have reported between the mPFC and the hippocam-
pus also be seen in anxiety-disorder patients? Focusing
on patients with disorders less readily explained
through learning, such as those with specific phobias
without prior exposure or those with GAD, might be
particularly helpful in further exploring the relevance
of animal models of innate anxiety. Studies that take
into account multiple animal models of anxiety have

the potential to identify additional critical elements of
abnormal brain function that lead to pathological anx-
iety. If such efforts succeed, they promise to enhance
our understanding and treatment of anxiety disorders
in all their various forms.
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17.1 Introduction

In this chapter, a central idea we explore is that clini-
cal anxiety involves changes in brain systems that are
involved in the generation and regulation of normal
emotion. In particular, a common element of anxi-
ety disorders may be an abnormally elevated threat
response, which appears to involve brain systems impli-
cated in “fear” responses and “fear learning” in animals
and healthy humans. However, some anxiety disorders,
such as posttraumatic stress disorder (PTSD), general-
ized anxiety disorder (GAD), and panicdisorder, appear
to involve a more generalized dysregulation of nega-
tive affect. Interestingly, “fear-like” and “anxiety-like”
behaviors in animal models may be different, and their
brain substrates dissociable. Thus, a brain-based model
of anxiety must also consider brain systems involved in
negative affective states that extend beyond what has
traditionally been labeled as “fear” In this chapter, we
will review the neural basis of anxiety in healthy and
clinical populations, with a primary focus on functional
neuroimaging studies in humans.

17.2 The “neural reference space” for
emotion

“Emotion” - comprising a collection of specific
thoughts, feelings, and action tendencies - is
thought to emerge from one of two broad, interact-
ing routes: (1) reactivity to a simple stimulus (such
as seeing a spider) or (2) appraisal of one or more
stimuli in a particular situational context. The neural
reference space for emotion is thus, unsurprisingly,
complex. A number of consistently activated regions
from a recent meta-analysis of 163 studies are shown
in Figure 17.1A. These include the amygdala; insula;
ventral striatum and pallidum; periaqueductal gray
(PAG); hypothalamus; medial prefrontal (mPFC),

Brain systems underlying anxiety
disorders: a view from neuroimaging

inferior frontal (IFC), and temporal cortices; and cer-
ebellum - in short, many of the regions implicated in
animal and human studies of emotional experience
and emotional learning.

It is difficult to describe a particular region or set
of regions with a simple label, such as “appraisal,” or
even “fear” Thus, instead we adopted a “bottom-up”
approach to understanding how these regions assemble
into functional networks by grouping them based on
their patterns of co-activation. That is, if the studies that
activated the right IFC were the same studies that acti-
vated the left IFC and the dorso-medial PFC (dmPFC),
these regions were grouped into a functional network.
The hope is that these networks may then be related to
psychological concepts such as “appraisal” and “anxi-
ety” or map onto physiological processes or action ten-
dencies. Moreover, because our semantic labels may not
correspond cleanly with specific brain systems, under-
standing the organization of brain systems in emotion
is also a key step towards reformulation of psychologi-
cal categories to better reflect brain processes.

Our analyses identified a number of networks,
showninFigure17.1. Figure17.1A showsan “unfolded”
map of the key brain regions in two dimensions. Each
dotisabrain region, and the different colors of the dots
indicate the functional groups to which they belong.
The closer two dots are, the more highly co-activated
they are across studies. Lines connecting the dots indi-
cate statistically significant co-activation of the pair of
connected regions. These functional groups of regions
provide a rudimentary organizational framework for
understanding specific components of emotional pro-
cessing. Shown in yellow and magenta in Figure 17.1A
is a network involving occipital sensory and associ-
ation and posterior cingulate cortices, which monitor
and analyze the sensory environment. These networks
provide input into amygdala and other “core” limbic
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Figure 17.1. Regions commonly activated in neuroimaging studies of emotion.

(A) Grouping of regions identified by a meta-analysis of 163 studies based on patterns of co-activation reveals multiple, interacting networks
of brain regions involved in a diverse set of emotion-related functions (adapted from Kober et al. 2008). Each point on the two-dimensional
network graph identifies a brain region. The closer together the points are on the graph, the more strongly co-activated the regions tend
to be. However, because the graph is a compressed two-dimensional representation of a more complex matrix of co-activations, the
point location provides only a rough guideline. The lines show pairs of regions that were significantly co-activated, correcting for multiple
comparisons and excluding links that were mediated by any other single region. The colors identify groups of regions that co-activated
together based on cluster analyses (see Kober et al. 2008 for more details).

(B) Comparison of regions preferentially involved in the experience of positive versus negative emotion from the meta-analysisin (A), as
reconstructed from analyses in Wager et al. (2008a). Hot colors indicate a relative positive emotion preference, and cool colors indicate a

negative emotion preference.

(C) An outline of “core limbic” regions identified in the emotion meta-analysis, including the insula in green, the amygdala in red, and the

periaqueductal gray (PAG) in burgundy.

regions (red in Figure 17.1A) and paralimbic regions
(green). An interconnected network of frontal regions
(aqua) whose member regions are commonly activated
in tasks involving cognitive control is connected to the
paralimbic network. This frontal network provides a
way for items to be held in the conscious “workspace” of
working memory and to influence core limbic regions.
Finally, the mPFC group (blue) is closely functionally
related to the core limbic regions, suggesting that the
mPFC is therefore in a position to govern, and be gov-
erned by, the core limbic regions.

17.3 Brain substrates of negative
reactivity and regulation

17.3.1 Fear conditioning as a core model of
negative emotional reactivity

Animal studies of fear learning have provided a solid
and detailed body of evidence for understanding a par-
ticular type of negative emotional reactivity — learned
“fear-like” responses to cues that have been paired
with aversive events in a conditioning procedure.
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The behavioral expression of fear involves a pathway
from the basolateral amygdala (BLA) to the central
nucleus in the superior portion of the amygdala, which
projects to the PAG and hypothalamus (Paxinos 2003).
Stimulation of the PAG produces coordinated pat-
terns of physiological and behavioral changes consist-
ent with a whole-organism response mode (Bandler &
Shipley 1994, Behbehani 1995). Its projections to the
orbitofrontal cortex (OFC) and mPFC, the mediodor-
sal thalamic “association” nucleus, and neuromodula-
tory systems, such as the noradrenergic system, govern
arousal and regulate behavior.

Substantial evidence corroborates the role of the
human amygdalar complex in negative emotion-
related reactivity, including numerous studies that have
demonstrated conditioned responses in the amgydala
to threat cues (Buchel & Dolan 2000, Etkin & Wager
2007, LaBar et al. 1998). While the amygdala appears
to be a critical region for Pavlovian fear learning and
an important component of fear responses, amygdala
activity is by no means isomorphic with feelings of fear
or anxiety. Amygdala activation is more commonly
observed in response to perceiving stimuli that signal
uncertainty or threat than in studies that elicit nega-
tive emotion (Phan et al. 2002, Wager et al. 2008a). It
is reliably elicited by stimuli presented outside of con-
scious awareness (Etkin et al. 2004, Whalen et al. 2004)
and that typically have no measurable impact on self-
reported fear or anxiety. One way to think of amygdala
activation is as a marker for vigilance for threat cues or
for stimuli with behavioral relevance in the environ-
ment, which can be affected by anxiety. In our study,
BLA activation to unconsciously presented fearful
faces was greatest for those with the highest baseline
anxiety (Etkin et al. 2004), suggesting that threat per-
ception and learning mechanisms in the amygdala are
particularly dominant in anxious individuals.

The insula is another region that is consistently
responsive to negative affective states in humans,
including conditioned fear cues (Etkin & Wager 2007).
It is not directly involved in Pavlovian fear condition-
ing in animal models, but it is critical for learning and
consolidating other types of anxiety-related behaviors,
such as conditioned taste aversion (Eisenberg et al.
2003), highlighting the differential importance of vari-
ous brain circuitry depending on the particular type of
learning and emotional behavior. The insula is heavily
interconnected with the amygdala, hypothalamus, and
PAG (Paxinos 2003). Whereas the amygdala is par-
ticularly important for learning the affective value of

isolated sensory cues, the insula is important for rep-
resenting somatic and visceral information from the
body. Its activation during a task in which subjects have
to attend to their heartbeats, for example, was greater
in individuals with greater interoceptive sensitivity
and in those with higher levels of anxiety (Critchley
etal.2004). Inhumans, theamygdalaand insulaarealso
very commonly co-activated (Kober et al. 2008) (Figure
17.1), suggesting a prominent role for the insula in the
representation of negative affective states. Thus, while
the Pavlovian conditioning model has been tremen-
dously useful in understanding fear elicited by simple
cues, a broader set of systems is likely relevant for the
range of negative affect involved in human anxiety.

17.3.2 Networks that support negative
reactivity and regulation

The “core” limbic circuitry involved in negative emo-
tional reactivity discussed above is probably an import-
ant component of anxiety in humans. However, other
cortical and subcortical networks interact with this
circuitry and can amplify, elaborate, or inhibit activity
associated with behavioral and experiential aspects of
negative emotion. Two large-scale networks that also
can modulate fear and anxiety are shown at the right
of Figure 17.2. One of these is a network of regions
involved in executive working memory (aqua, top) that
is broadly engaged when maintaining and manipulat-
ing information in the mind’s conscious workspace
(Courtney et al. 1997, D’Esposito et al. 2000, Wager
& Smith 2003). Another network, shown in yellow in
Figure 17.2, involves the vmPFC, hippocampus, and
posterior cingulate cortex (PCC). Both of these net-
works are thought to work in concert to provide con-
text-based control over the generation and regulation
of negative emotion.

17.4 The executive working memory
system

Executive control is critical for goal-directed cogni-
tion, including controlling the focus of attention. In
Gross’s influential theory of emotion regulation (Gross
1998), the earliest mechanism for regulating emotion
when confronted with an adverse situation is to avoid
attending to emotional, or “hot,” elements of a scene.
Another key “leverage point” is cognitive reappraisal,
or the generation of positive meaning in response to
adverse events. The “cognitive control” network in
Figure 17.1 (aqua) shows the subset of the executive
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Attentional
modulation of fear

Fear conditioning circuit

Appraisal and context-based
modulation of fear

working memory system engaged most consistently
during emotional processing. Numerous studies
have now linked activity in multiple regions within
the executive system to the cognitive reappraisal and
suppression of emotion (Ochsner & Gross 2005).
In a recent study of reappraisal of negative emotions
elicited by aversive pictures, we found that multiple
regions of the dorsomedial, superior and inferior lat-
eral prefrontal, parietal, and temporal cortices were
activated during reappraisal, and that their activity
predicted greater success at reducing negative emotion
(Wager et al. 2008b). Many of these regions correspond
closely to regions reported in meta-analyses of execu-
tive working memory (Wager & Smith 2003) and con-
trolled selection of semantic information and motor
responses (Nee et al. 2007).

The amgydala is the emotion-related region
most consistently downregulated during reappraisal
(Ochsner & Gross 2005, 2008). In our recent study
(Wager et al. 2008b), reappraisal success was posi-
tivelyandindependently correlated with both reduced
amygdala responses to aversive pictures and greater
responses in the nucleus accumbens and ventral stri-
atum. In analyzing frontal “cognitive control” regions
that predicted these subcortical responses, we focused
on theventrolateral prefrontal cortex (VLPFC), which
is particularly important for controlled information-
selection processes. The VLPFC was positively corre-
lated with both amgydala and accumbens activation,

Figure 17.2. Schematic representation
of two cortical networks that interact
with and modulate activity in “core lim-
bic” regions involved in fear and anxiety.
Pathways related to fear conditioning are
shown at the left, including a route from
the primary visual cortex (V1) through
the lateral geniculate nucleus (LGN) to
the basolateral amygdala (BLA), and fear
expression from the central nucleus

of the amygdala (CE) to the brainstem
through the periaqueductal gray (PAG).

Executive working
memory system

Episodic
mF:emory One modulatory network, the “execu-
retrieval tive/working memory system,” includes

dorsomedial and lateral prefrontal
regions implicated in a range of cogni-
tive functions. The “affective appraisal
system,” by contrast, involves cortical
midline structures, as well as the medial
temporal lobe. This network is involved
in diverse functions involving memory
retrieval, learning and representation
of context information, and representa-
tions of the “self” and related internal
contexts.

suggestinga prefrontal role in both the generation and
regulation of emotion. Our interpretation was that
viewing the pictures requires two kinds of appraisals.
Most of the aversive pictures in the standardized set
we used do not elicit automatic negative reactions.
Rather, they require cognitive interpretation to gen-
erate a negative response. For example, a picture of a
crying elderly woman requires filling in some critical
background details before it is aversive: the woman
may appear to be sick, or she may be sad because a
loved one has died. When participants were asked to
reappraise the pictures, they were asked to generate a
second, more positive appraisal: the woman is crying
because her grandson has just been accepted to col-
lege and has a bright future. The idea is that of con-
trolled information selection and memory retrieval,
a process of cognitive contextualization. This cogni-
tive control network can both increase and decrease
negative emotion. Bilateral VLPFC is activated by
both positive and negative emotion-induction tasks,
often in tandem with subcortical activation (Kober et
al. 2008).

A role for the executive attention system in fear
conditioning has not been intensively explored, in part
because fear conditioning is a very simple process at a
cognitive level of analysis. However, Delgado and col-
leagues (2008) reported lateral PFC activity during the
cognitive regulation of conditioned fear responses. The
implication is that conditioned fear, like other types of
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negative emotional responses, can be regulated by the
executive control system.

17.5 The affective appraisal network

The group of regions that we have termed the “affective
appraisal network” includes the rostral mPFC, including
both dorsal (dmPFC) and ventral (vmPFC) subdivisions,
the hippocampus, and the posterior cingulate cortex
(PCC). These regions are shown in yellow in Figure 17.2.
This triad of regions, along with the inferior parietal cor-
tex, has received much attention recently because of its
role in a number of self-evaluation-related processes. The
vmPFC isactivated robustly even with relatively minimal
manipulations of attention to the self or internal state
(Northoft et al. 2006), and the PCC has a similar pro-
file of activation and is often co-activated with vimmPFC
(Buckner & Carroll 2007, Kober et al. 2008). These
regions have some of the highest levels of resting metab-
olism in the brain (Raichle et al. 2001). What is striking
about these areas, however, is that they are robustly deac-
tivated in a wide variety of cognitive tasks (Gusnard &
Raichle 2001). These features have led to the labeling of
the vmPFC and PCC, along with other temporal areas, as
the “default mode network” (Raichle et al. 2001).

Interestingly, there is one kind of difficult cognitive
task that reliably increases activity in the default mode
network, the hippocampus, and medial temporal
lobes: long-term memory retrieval. Recently, Buckner
and Carroll (2007) have highlighted the striking simi-
larity in activation patterns across the default mode
network when no explicit task is performed: these
similarities include long-term memory-related activa-
tions, prospection or prediction of future states, and
processes of self-evaluation and representing others’
knowledge. Thus, an integrative view of the human
vmPFC and interconnected areas is that they comprise
a system for retrieving information from memory
about the current situation, combining it with informa-
tion about the internal state of the body, and prospec-
tion about the implications of the context for the future
self. This process is precisely what is captured by the
term “emotional appraisal,” which refers to the integra-
tion of the environmental context with an assessment
of one’s internal needs, goals, and capabilities.

17.5.1 Dissociable roles for the dmPFC and
vmPFCin reactivity and regulation

If the mPFC is important for context-based appraisal,
it should be important for both the generation and

regulation of negative emotions, and ample evidence
suggests that this is the case. Recent neuroimaging
and animal evidence converges to suggest that the
dorsal regions are most involved in generating nega-
tive appraisals, whereas the most ventral regions may
playa preferential role in generating positive appraisals
that reduce anxiety and negative emotion. In our meta-
analysis (Wager et al. 2008a) and others (Kringelbach
& Rolls 2004), vmPFC and medial OFC show a prefer-
ence for positive emotional experiences, whereas the
dmPFC shows a preference for negative experiences.
This vmPFC region does not appear in the overall net-
work analysis shown in Figure 17.1 because its acti-
vation was not consistent enough across all types of
emotion.

The distinction between dorsal and ventral regions
of the mPFC also is seen in animal studies of fear
learning and human studies of more complex behav-
iors (Quirk et al. 2000, Milad & Quirk 2002, Milad et
al. 2004, Vertes 2004, Gabbott et al. 2005). In humans,
vmPFC activity is correlated with extinction memory
during delayed extinction tests (Phelps et al. 2004,
Kalisch et al. 2006). The dmPFC shows increased
responses to conditioned cues, whereas the vmPFC
shows deactivation (Phelps et al. 2004, Delgado et al.
2008). These studies suggest that dorsal portions of
mPFC are important for generating fear responses,
or more generally for generating negative appraisals,
and ventral regions are important for representing
contextual information that reduces fear expression.
Combined with findings from human studies impli-
cating mPFC in the controlled retrieval of information
from memory, the overall impression is that the mPFC
region is involved in the integration of sensory, inte-
roceptive, and mnemonic information into an overall
representation of the self in context.

The link between mPFC, episodic memory, and
context processing may help explain the role of mPFC
in fear learning and extinction. If mPFC and the
hippocampus together form part of a memory-guided
appraisal system, then simple forms of fear learn-
ing should not require mPFC or hippocampus. This
appears to be the case. The hippocampus’s role in fear
learning is limited to consolidation of contextual fear
(Kim et al. 1993, Maren et al. 1997), and the mPFC is
not critical for fear learning or immediate fear extinc-
tion. However, in more complex learning situations the
mPFC may be necessary.

Some aspects of extinction memory also
appear to require the “context-based appraisal”’
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mPFC-hippocampalcircuitaswell. Extinctionlearning,
for example, is impaired by hippocampal inactivation
(Corcoran et al. 2005). Expressing extinction behavior
in the correct context also requires an intact hippocam-
pus (Corcoran et al. 2005). In humans, extinction recall
co-activates both vmPFC and hippocampus (Kalisch et
al. 2006, Milad et al. 2007). Studies have implicated the
mPFC in the generation and regulation of emotion in
contexts beyond fear learning and extinction as well.
In our recent emotion regulation study (Wager et al.
2008b), vmPFC activity was associated with increases
in nucleus accumbens, which in turn predicted success-
ful reduction of negative emotion.

Another example that extends the role of mPFC
beyond the study of fear conditioning is a recent series
of papers on emotional conflict. Etkin and colleagues
(2006) showed subjects images of fearful or happy
facial expressions and asked them to identify the emo-
tion. Written across the faces were the words “fear” or
“happy,” which were either of the same emotion type
as the facial expression (congruent) or a different type
(incongruent). This paradigm can shed light on the
brain mechanisms involved in processing affective
valence and those used to ignore competing affect-re-
lated information. Emotion identification was poorer
in the incongruent condition, and dmPFC activation
was higher. In addition, incongruent trials produced a
regulatory effect on processing in the next trial, reduc-
ing dmPFC activity to subsequent incongruent trials.
This type of trial-to-trial regulation has been taken as
an indication that conflict increases control mecha-
nisms, which then reduce conflict in subsequent tri-
als (Gratton et al. 1992, Botvinick et al. 1999, Kerns et
al. 2004, Egner & Hirsch 2005a, 2005b). Importantly,
this type of emotion regulation, unlike the reappraisal
process described earlier, occurs spontaneously and
without the explicit awareness of subjects, hence an
“implicit” form of emotion regulation. Together, the
results implicate dmPFC in processing affective con-
flict. A follow-up study found that activation in the
nearby dorsal cingulate was common to the monitor-
ing or evaluation of both emotional and non-emotional
conflict (Egner et al. 2008), suggesting a broader role
for dmPFC in processing competing types of informa-
tion. Along these lines, activation of the dorsomedial
PFC or dorsal ACC is seen during interpretation of
affective ambiguity (Simmons et al. 2006).

More ventral areas of the mPFC, by contrast, were
more active on incongruent trials that followed incon-
gruent trials, suggesting a role in implementing the

control processes that reduce affective ambiguity and
conflict. Activation in the vmPFC during the regula-
tion of conflict was associated with simultaneous and
coordinated reduction in amygdalar activity - a rela-
tionship that predicted the behavioral success of emo-
tion regulation.

17.6 Clinical neuroimaging studies
of anxiety disorders: a meta-analytic
framework

The number of functional neuroimaging studies of
negative emotion in clinical anxiety disorders has
grown at a rapid pace, now reaching a point at which
a quantitative meta-analytic review is feasible. Much
of the clinical neuroimaging literature, particularly
in its earlier periods, reports studies of small groups
of subjects, with significant sample heterogeneity
between studies and methodologies. This has led to
inconsistencies of findings across studies, even for the
brain regions most heavily hypothesized to be impor-
tant for anxiety. One advantage of a meta-analysis is
that it allows for a quantitative summary of the find-
ings by accounting for cross-study variability. In addi-
tion, robust meta-analytic findings can help define
the regions of greatest interest and support specific
hypotheses for future studies so that these studies
can approach their questions in the most direct and
nuanced manner possible.

In a recent meta-analysis (Etkin & Wager 2007),
we compared negative emotional processing in post-
traumatic stress disorder (PTSD), social anxiety
disorder (SAD), and specific phobia, as well as experi-
mentally induced anxiety to discrete cues in healthy
individuals through fear conditioning. These disorders
were chosen as they were the only anxiety disorders for
which a sufficient number of relatively homogeneous
publications were available to allow for a reliable meta-
analysis. The studies included for each disorder were
a combination of (1) symptom-provocation studies,
in which scripts, images, or sounds were used to evoke
disorder-specific anxiety symptoms, and (2) studies
using generally negative, but not disorder-specific,
emotional stimuli. The latter were most often pictures
of aversive scenes or emotional facial expressions.

Common to all three anxiety disorders was con-
sistent hyperactivation of the amygdala and insula in
patients, compared to matched controls, as shown in
Figure 17.3. A similar pattern of activation was noted
during fear conditioning, suggesting thatamygdalaand
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insula hyperactivation in patients shares common fea-
tures with fear conditioning. This finding is important
because it identifies a core phenotype for at least these
three anxiety disorders and supports an understand-
ing of anxiety derived from animal fear-conditioning
studies. Moreover, it helps to settle debate in the litera-
ture about whether, as hypothesized, amygdalar hyper-
activity is a hallmark of at least some common forms
of clinical anxiety. In our meta-analysis there was also
a small cluster of hypoactivation in the dorsal part of
the amygdala in PTSD specifically, which was spatially
distinct from the more ventral cluster showing hyper-
activity. Finally, it brings the insula, which had not
been a central part of previous neural circuitry concep-
tualizations of anxiety, into prominence alongside the
amygdala.

In addition to the shared findings across disorders,
there are also important differences between disorders.
Most strikingly, PTSD was characterized by extensive
hypoactivation in the mPFC, including the pre-SMA
region, which forms part of the executive working
memory system, and the rostral cingulate and vmPFC
regions associated with context-based control of
emotion (Figure 17.4). Hypoactivation of the vmPFC
proper is significant, given the increasingly well-doc-
umented relationship between this region and fear
extinction that we reviewed above. These hypoactiva-
tions were significantly more common in PTSD thanin
the other two anxiety disorders.

Converging evidence comes from structural imag-
ing studies, which have reported decreased gray-matter
volumes in patients with PTSD in both dorsal and ven-
tral mPFC (Yamasue et al. 2003, Karl et al. 2006, Kasai
et al. 2008). One particularly well-controlled study

Figure 17.3. Clusters in which signifi-
cant hyperactivation or hypoactivation
was found in patients with posttrau-
matic stress disorder (PTSD), social anxi-
ety disorder, and specific phobia relative
to comparison subjects, and in healthy
subjects undergoing fear conditioning.
Notable is the common hyperactivation
in the amygdala and insula. Adapted
from Etkin and Wager (2007). Only PTSD
was characterized by hypoactivation of
the medial prefrontal cortex (part of the
“affective appraisal system”).

Learned Fear

- = hyperactivation (patients>controls)

assessed anterior cingulate volumes in identical twin
pairs with similar combat trauma exposure but with
only one twin diagnosed with PTSD (Kasai et al. 2008).
Decreased ACC volumes were associated specifically
with the presence of PTSD symptoms.

Of the three disorders, PTSD is considered to be
most severe, and it has the most diverse symptom-
atology. In addition to symptoms of hyperarousal and
hypervigilance to trauma-related cues, and avoidance
of trauma reminders, all of which may be consist-
ent with a model of anxiety based on inappropriately
exuberant fear conditioning, PTSD also presents with
a range of symptoms reflecting generalized emotional
dysregulation. The latter include emotional numb-
ing, generalization of anxiety reactions to stimuli not
closely related with the trauma, intrusive thoughts and
memories, rumination, affective instability (e.g., anger
outbursts), anhedonia, and a sense of negative fore-
boding (American Psychiatric Association 2000).

In light of the previous discussion of emotional
processing and implicit regulation by the limbic-me-
dial prefrontal circuit, we proposed that the robust
hypoactivation in the mPFC in PTSD reflects a deficit
in implicit context-based emotion regulation occur-
ring in the absence of deliberate attempts at emotional
control (Etkin & Wager 2007). This neural abnormal-
ity would therefore be reflected clinically in symptoms
of emotion dysregulation and anxiety generalization,
rather than being specifically a deficit of fear extinction
(Etkin & Wager 2007). Moreover, in the context of the
previous discussion of the affective appraisal system,
patients with PTSD appear to have dysfunction in both
the dorsal affect monitoring/generation and ventral
regulation components.
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17.7 Generalization of anxiety beyond
disorder-related material: PTSD and
specific phobia
As discussed above, functional neuroimaging stud-
ies of anxiety have employed both disorder-specific
and generally negative stimuli. These experiments
help determine the extent to which specific types of
anxiety manifest through abnormal responses to any
negatively valenced stimulus, or whether a response
is only elicited to disorder-specific stimuli. For exam-
ple, different facial expressions can trigger limbic
system activation in healthy subjects and can thus be
used as a probe of emotional processing in disorders
where abnormal social signaling is not a central fea-
ture. Patients with PTSD displayed the characteristic
pattern of medial prefrontal hypoactivity when view-
ing fearful compared to neutral or happy faces (Shin
et al. 2005, Williams et al. 2006), counting emotionally
negative compared to neutral words (Shin et al. 2001),
recalling anxious or sad autobiographical events using
script-guided imagery (Lanius et al. 2003), or view-
ing pictures of aversive compared to neutral visual
scenes (Phan et al. 2006). Viewing fearful-expression
faces also resulted in amygdalar hyperactivity in PTSD
(Shin et al. 2005). Patients with specific phobia, mean-
while, showed amygdalar responses to emotional faces
similar to those of controls (Wright et al. 2003). These
data suggest that dysregulation within the limbic-me-
dial prefrontal circuit during the processing of non-
disorder-specific negative stimuli may be characteristic
of states of generalized emotional dysregulation, such
as seen in PTSD, and does not merely reflect the pres-
ence of anxiety per se.

It is now also clear, based on a number of imag-
ing studies in healthy subjects, that understanding
disorder-related alterations in amygdalar functioning

Figure 17.4. Medial brain surface
renderings showing clusters in which
significant hyperactivation or hypoacti-
vation was found in patients with PTSD,
social anxiety disorder, and specific
phobia relative to comparison subjects,
and in healthy subjects undergoing fear
conditioning. Notable are PTSD-specific
hypoactivations in the dorsal and ventral
portions of the medial prefrontal cortex.
Adapted from Etkin and Wager (2007).

Learned Fear
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requires separate analyses of emotional processing
within and outside of awareness. Several recent stud-
ies have shown that elevated generalized anxiety (e.g.,
trait anxiety) in non-psychiatric populations is associ-
ated with exaggerated amygdalar activation, most sen-
sitively detected when emotional stimuli are processed
outside of awareness or under the presence of limited
attentional resources (Bishop et al. 2004, Etkin et al.
2004). In PTSD, fearful faces can activate the amygdala
even when processed outside of awareness (Rauch et
al. 2000, Bryant et al. 2008a). While similar manipula-
tions of attention or awareness have not been reported
in other anxiety disorders, this type of approach will be
useful to probe the level at which vigilance or hyper-
sensitivity to threat is already evident in each anxiety
disorder.

17.8 Treatment studies

Compared to depression, relatively few neuroimaging-
coupled intervention studies have been reported for
each anxiety disorder. Of these, most are difficult to
interpret because of an absence of important experi-
mental controls. Nonetheless, there are several sug-
gestive studies that open the way to increasingly better
designed and more sophisticated approaches. In one
such study, Furmark and colleagues (2002) examined
patients with SAD treated with either citalopram or
cognitive-behavioral therapy (CBT), measuring brain
activity in response to having to give a prepared speech
in the scanner while in the presence of others, a potent
symptom provocation paradigm (Tillfors et al. 2001).
Improvement in symptoms with treatment was accom-
panied by decreased activity in the amygdala and the
medial temporal lobe. No such changes were seen in
wait-list control subjects. Comparing treatment groups
with a control group of wait-list patients who received
no treatment allowed the authors to rule out changes
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related only to subject rescanning or simply to the pas-
sage of time. Decreases in the activity of the amygdala
were seen in both the CBT and the citalopram groups,
supporting an important role for this region in the
symptoms of SAD. The two treatment groups, how-
ever, differed with respect to neural changes outside
the amygdala, though interpretation of these findings
is hampered by the very small sample sizes (six subjects
per group). Interestingly, the degree to which amyg-
dala activity decreased as a result of therapy predicted
patients’ reduction in symptoms one year later. Along
similar lines, though using resting brain metabolic
imaging, Baxter and colleagues (1992) noted normal-
ization of caudate hyperactivity in OCD after treat-
ment with either fluoxetine or CBT (nine subjects per
group).

Finally, Straube and colleagues (2006) examined
subjects with spider phobia and compared the effects
of symptom provocation in a group randomized to
receive brief, intensive CBT (two four- to five-hour
sessions) to a wait-list control group. At baseline, spi-
der phobics hyperactivated the insula and dorsal ACC
in response to video clips of spiders. After treatment,
the CBT group no longer showed these abnormali-
ties, but they persisted in the wait-list control group.
Together, these studies demonstrate that the neural
abnormalities associated with symptomatology in
anxiety disorders (e.g., amygdala and insula hyperac-
tivation) are corrected after successful clinical inter-
ventions. However, much remains unclear, including a
more thorough understanding of which neural abnor-
malities persist after treatment, whether they reflect
trait or vulnerability markers, and by what neurobio-
logical mechanisms treatment-related change comes
about. It is likely that an understanding of the circuits
mediating emotional reactivity and regulation, as out-
lined above, will be useful in this respect as well. It is
interesting in this regard that another study of CBT for
spider phobia noted an increase in ventromedial pre-
frontal activation during symptom provocation after
therapy but not in a wait-list control group (Schienle
etal. 2007).

Another important aspect of understanding the
mechanisms of treatments for anxiety is an appreci-
ation of which subjects are most likely to respond to
treatment, whether they respond differentially to vari-
ous treatments, and why. To this end, two studies have
reported results of correlations of pretreatment brain
activation during emotional processing with treat-
ment outcome in two anxiety disorders. Whalen and

colleagues (2008) reported that increased rostral ACC
and decreased amygdala activation to fearful faces at
baseline predicted a better response to venlafaxine, a
serotonin-norepinephrine reuptake inhibitor com-
monly used as an antidepressant, in patients with GAD.
Meanwhile, Bryant and colleagues (2008b) reported
that increased activation in both the rostral ACC and
amygdala in response to unconsciously presented
fearful faces at baseline was predictive of a favorable
response to CBT in patients with PTSD. While these
results are preliminary and have not yet been repli-
cated, they raise several interesting possibilities. First,
the same brain region (e.g., amygdala) may differen-
tially predict treatment outcome, depending on either
the diagnosis or the treatment strategy. Second, a com-
mon brain region (e.g., rostral ACC) may be broadly
predictive of the likelihood of a patient responding to
any treatment. Indeed, treatment-outcome prediction
studies in depression have consistently and similarly
implicated the rostral ACC across different treatments
and imaging modalities (reviewed in Etkin et al. 2005).
Even more intriguing, these data suggest that individ-
ual differences in the aspects of implicit emotion regu-
lation mediated by the medial PFC may be the ultimate
predictor of treatment response across varied treat-
ments and disorders.

17.9 Conclusion

In this chapter, we have outlined limbic-prefrontal
neural circuits involved in the reactivity to and regu-
lation of negative emotional stimuli. We focus on a
core circuit for negative affective reactivity identified
in animal and human studies of fear conditioning.
Activity in these regions appears to be modulated
by two large-scale, distributed systems. One, the
executive working memory system, is a set of cortical
networks that comprise a system for goal-directed,
flexible control over attention and memory. The
other, the affective appraisal system, is a set of par-
alimbic cortical and subcortical regions involved in
emotion generation and regulation, self-related cog-
nition, long-term memory retrieval, and context-
based modulation of conditioned fear.

While it is clear that certain domains have been
well studied and that the literature now provides a
basis for specific neuroanatomical hypotheses for
future experiments, it is also readily apparent that a
great deal more work on anxiety disorders and treat-
ment interventions is needed to map basic findings
onto clinical conditions. The systems reviewed in this



Chapter 17: Brain systems underlying anxiety disorders

chapter provide a basis for testable outcome measures
for therapeutic interventions and provide some guid-
ing principles for establishing the neural circuitry that
underlies both vulnerability and resilience to several
types of anxiety disorders. This research is in its early
stages, and it ultimately may lead to the identification
of endophenotypes for genetic vulnerability and other
intermediate phenotypes that can be used to both clas-
sify disorders and understand individual variability in
treatment responses.
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18.1 Origins of cognitive—behavioral

therapy for anxiety disorders

In 1920, John B. Watson and Rosalie Raynor published
the Little Albert experiments, showing that fear can be
acquired in humans through associative learning - that
is, the pairing of neutral objects with aversive stimuli.
In 1924, Mary Cover Jones, then at Teachers” College at
Columbia University, demonstrated that fears can also
be removed through the very same principles of associ-
ation, establishing the central groundwork for the field
of behavior therapy and the evidence-based psycho-
logical treatment of anxiety disorders.

Throughout the 1950s, the popularity of behav-
ioral treatment methods grew rapidly, due in large
part to Joseph Wolpes pioneering work in South
Africa on “systematic desensitization” This process
helped patients overcome phobias by teaching them
relaxation skills and then training them to call upon
these skills while they are simultaneously confront-
ing increasingly feared material. In the United States,
Ogden Lindsley successfully demonstrated the efficacy
of Skinnerian concepts of contingent reward and con-
sequence in changing maladaptive behavior patterns
in patients with serious mental illness. Among inpa-
tients with schizophrenia, appropriate self-care and
related behaviors were promoted by making desired
situations or objects (e.g., free time, access to the can-
teen) directly contingent upon the performance of
desired actions (e.g., bathing, brushing teeth). At the
same time, Hans Eysenck’s writings in England alleged
the futility of psychoanalytic and “eclectic” treatment
methods (O’Donohue & Krasner 1995). Eysenck
(1952) captured a growing dissatisfaction in the mid-
dle of the twentieth century regarding psychoanalytic
methods, noting that the research to date appeared to
suggest an inverse correlation between recovery and

o Cognitive—behavioral treatment of anxiety
® disorders: model and currentissues

James P Hambrick, Jonathan S. Comer, Anne Marie Albano

psychotherapy — the more psychotherapy, the smaller
the recovery rate. Behavioral methods offered a time-
limited and goal-directed alternative to the lengthy -
and potentially expensive — psychoanalytic methods
that were starting to fall out of academic favor.

In the 1960s and 1970s, the seminal works of Beck
(e.g., 1967) and Ellis (1962) ushered in a “cognitive
revolution,” offering another problem-focused alterna-
tive to psychoanalytic methods. They placed primary
focus on the here and now and on patient attitudes,
attributions, interpretations, and beliefs (i.e., patients’
inner dialogues) as the most productive targets of clin-
ical intervention. Although early behavioral traditions
were unconcerned with patients’ mental processes,
and early cognitive traditions de-emphasized the role
of the environment in shaping behavior, by the early
1980s, clinicians and researchers alike had recog-
nized the tremendous benefits of integrating these
two action-oriented therapeutic traditions (Mahoney
1974, Meichenbaum 1977, Kendall & Hollon 1979).
Thus, cognitive-behavioral therapy (CBT) was born,
merging learning theory’s focus on the environmen-
tal contingencies of behavior with a critical focus on
inner cognitive processes, i.e., the dysfunctional think-
ing patterns that serve to trigger and maintain patients’
emotional and behavioral problems.

Since the early work of Mary Cover Jones, behav-
ioral therapy for anxiety disorders has steadily evolved
across generations of clinicians, theoreticians, and
researchers. Its extensive research base, drawn from
animal models, laboratory studies, and rigorously
conducted randomized controlled trials, documents
the efficacy of behavioral and cognitive-behavioral
approaches for the treatment of anxiety disorders
(Barlow 2002). This evolution of behavioral and cog-
nitive treatment methods - from a single case study
in the 1920s (Jones 1924) to its position now at the

Anxiety Disorders: Theory, Research, and Clinical Perspectives, ed. Helen Blair Simpson, Yuval Neria, Roberto Lewis-Fernandez,
Franklin Schneier. Published by Cambridge University Press. © Cambridge University Press 2010.
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beginning of the twenty-first century as the psycho-
logical treatment of choice for anxiety and related dis-
orders (Roth & Fonagy 2004) - has unfolded across a
series of bold scientific movements and spirited para-
digm shifts. The present chapter will briefly review the
overarching model and standard components of cog-
nitive and behavioral practice and highlight a number
of critical issues and academic debates that now face
the discipline.

18.2 How anxiety becomes a
disorder: the cognitive—behavioral
model of anxiety disorders

From the CBT perspective, an individual’s vulnerabil-
ity to experiencing anxiety at a clinical level is consid-
ered multidetermined, a combination of biological,
psychological, and environmental factors coupled with
life experiences (Albano et al. 2003). Genetic predis-
position, activation of the neural circuits involved in
anxiety and fear, and temperament may predispose an
individual to react more readily with anxiety or fear
under certain circumstances. Early environmental
experiences, particularly parental rearing style (i.e.,
over-protective and over-controlling), may influence
a child’s emerging psychology in ways that reinforce
self-perceptions of helplessness and incompetence
(Chorpita & Barlow 1998).

This emerging cognitive set, coupled with expe-
riences in the wider world (e.g., perceived negative
experiences with separation, with peers, or at school),
reinforce the negative affectivityand autonomicarousal
accompanying anxiety. Escape and avoidance behav-
ior following a period of increased anxiety results in
two-factor avoidance conditioning (Mowrer 1947).
Initially, classically conditioned, distressing anxiety
states accompany a triggering event (e.g., being called
on in class induces shaking, stomach distress, blush-
ing). Once the child learns that partial avoidance (e.g.,
escape by giving a quick answer) or total avoidance
(e.g., stay home from school) results in dissipation of
the anxiety, then operant conditioning occurs whereby
the escape/avoidance is reinforced. Over time, this
pattern of arousal and escape/avoidance becomes a
fixed pattern in response to anxiety-provoking stimuli.
Reinforcement of the various anxious responses by the
environment (e.g., coddling by over-protective par-
ents, escape from teasing of peers, engagement of fam-
ily members in obsessive—compulsive ritual) serves to
perpetuate the anxious cycle.

Hence, from the cognitive-behavioral perspec-
tive, anxiety is a state of negative affect and dysregu-
lated emotion characterized by a negative feedback
cycle of thoughts, feelings, and behaviors. Individuals
with anxiety disorders hold certain negative beliefs
about themselves and the world, characterized by cata-
strophic thinking (e.g., “this is the worst thing that can
happen”) while overestimating the probability of nega-
tive events (e.g., “I know I will fail to manage this”).
These types of automatic, negative thoughts may stem
from more cohesive cognitive schemas, which tend to
be thematic (e.g., “I am incapable” or “the world is a
dangerous place”) and stored in memories that may
be readily available (e.g., verbally accessible memo-
ries) or non-conscious (e.g., situationally accessible
memories) (Brewin et al. 1996). The somatic compo-
nent incorporates the physiologic aspects of anxiety
and fear, experienced by the individual in symptoms
such as blushing, concentration disturbance, muscle
aches, sweating, shaking, tachycardia, and parasthe-
sias. Behaviorally, anxious individuals tend to avoid
the situation or endure it with distress. In either case,
the individual does not experience the actual situation
in its totality, leaving the perceived situation open to
wide misinterpretation of what happened or would
have happened (if the person did not escape/avoid).
These three components of anxiety (cognitive, affec-
tive/somatic, behavioral) together intensify the anxi-
ety experience. Avoidance and escape behavior result
in immediate relief from anxiety (and the feared situa-
tion), a negative reinforcement paradigm that furthers
avoidance behavior and maintenance of anxiety.

18.3 The role of anxious apprehension

A core cognitive and affective experience inherent in
the aforementioned CBT model of anxiety is “anxious
apprehension” (Barlow 1988, 2002), which is a “future-
oriented mood state in which one becomes ready or
prepared to attempt to cope with upcoming negative
events” (Brown et al. 2001, p. 158). Anxiety disorders
are varied in their focus; hence, the feared negative
consequences for each disorder are unique. Individuals
with social anxiety disorder fear humiliation and rejec-
tion; those with panic disorder may fear heart attacks,
stroke, or death, and so on.

Basic to anxious apprehension is a sense of being
unable to predict the occurrence of negative outcomes
(unpredictability) and not having the skills/strategies/
abilities needed to prevent a negative outcome (uncon-
trollability). In response to a perceived threat (whether
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Avoidance of Core Negative Affect

Figure 18.1. The process of anxious apprehension. Reproduced with permission from Barlow (2002).

real or misinterpreted), increases in the experience
of unpredictability and uncontrollability are accom-
panied by heightened physiological arousal. This in
turn results in activation of certain brain structures
and functions that serve to prepare the individual to
deal with danger. If the threat is perceived as possible
at some time in the future, hypervigilance results in
a somatic state of readiness to take action, stemming
from activation of brain circuits associated with Gray’s
behavioral inhibition system (Gray & McNaughton
1996). This state of future-oriented focus, whereby an
individual is ever-ready to deal with upcoming nega-
tive events, is commonly referred to as “anxiety” rather
than the more specific term “anxious apprehension”
(Barlow 2002). As noted by Barlow (2002, p. 64), an
individual in this state is thinking, “That terrible event
could happen again, and I might not be able to deal
with it, but I've got to be ready to try” If, however, the
threat is perceived as imminent, such as in the expe-
rience of chest pain in panic disorder, engagement of
the amygdala results in an immediate activation of spe-
cific neural circuits, associated physiological responses
characteristic of the “fight or flight” response, and
associated experience of fear or panic (Pine et al. 2008).
Over time, anxiety and fear can render an individual

more vulnerable to misinterpreting cues in the inter-
nal (body, mind) or external environment, setting the
stage for pathological anxiety states (e.g., generalized
anxiety disorder, social anxiety disorder) or the devel-
opment of fear of fear (panic disorder). The process of
anxious apprehension is illustrated in Figure 18.1.
Contact with, or anticipation of exposure to, a fear-
provoking stimulus (e.g., an upcoming meeting with
superiors, lightheadedness, heights) is the trigger-
ing event for an anxiety reaction. Closely associated
with the hypervigilance and physiological correlates
of anxiety (“negative affect”) are additional cognitive,
affective, and behavioral components. Anxiety results
in a shift of attention toward the self, which increases
arousal and negative affect in a self-sustaining feed-
back loop (Figure 18.1). This attentional shift furthers
the individual’s hypervigilance for negative outcomes,
perceived inadequacies, or inability to manage the
situation. Concurrently, behavior may be disrupted
as the individual experiences either real or perceived
performance deficits in managing the situation and
attempts to cope with the situation by escape, avoid-
ance, or non-productive, pathological worry. As
noted by Borkovec, pathological worry is associated
with increased cognitive activity characterized by low
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levels of imagery and non-productive problem-solving
(Borkovec & Inz 1990, Borkovec 1994). In addition,
unproductive worry results in restriction of autonomic
activity (suppression of more intense, distressing
somatic sensations) and avoidance of more threaten-
ing imagery, setting up a cycle of negative reinforce-
ment for the worry (Borkovec 1994).

18.4 Extending the (BT model to
emotion (dys)regulation

Recent cognitive-behavioral conceptualizations build
upon anxious apprehension and focus on the experi-
ence of emotion dysregulation. In the case of gener-
alized anxiety disorder (GAD), for example, Mennin
and colleagues offer a theory of worry and emotion
regulation whereby the experience and expression of
emotion becomes serially dysregulated at multiple
levels (Mennin 2004, Mennin et al. 2002, 2005). This
dysregulation includes heightened emotional arousal;
difficulty understanding what emotion is being expe-
rienced and/or what triggered that emotion; fear of
physiological arousal associated with emotional expe-
rience; and maladaptive responses to that experience,
suchas misinterpretation of one’semotional experience
or attempts to over-control that experience through
suppression, blunting, or avoidance of emotions. An
important component of this theory is the temporally
serial nature of the dysregulation: the deficits in emo-
tion regulation begin at the inception of the emotion
and cascade down through each subsequent level of
the emotional experience as the individual attempts to
cope with or modulate the disabling emotional arousal.
Worry about, or avoidance of, emotionally evocative
circumstances emerges as a primary strategy for regu-
lating emotional experience. In worrying, the person
decreases the intensity of the experience (through ver-
bal abstraction) but also fails to extract information
from their affective experience that is needed for effec-
tive problem solving.

Consider the following vignette, based on an actual
therapy session with an individual with GAD:

My boyfriend and I were at home on the couch,
watching a romantic movie. I found myself
getting really caught up in it, thinking about
how amazing the relationship was between
the main characters. I was so caught up in it,

I didn’t notice at first that my boyfriend had
fallen asleep. When I noticed that he was asleep,
I got so upset. I started worrying that maybe we
weren’t meant to be together - that we didn’t feel

the kind of passion they did in the movies. And
then I started thinking how wrong that was - I
really love him, and I know movies aren’t real. So
that started getting me wondering if I was ever
going to be happy with someone. And then I got
upset with myself for not being happy with what
I already had. I decided not to say anything to
him. He woke up and then we decided to go to
bed. On the way to bed, I stepped on a dirty sock,
and I just started tearing into him about what a
mess his apartment is. I'm so bad - I can’t believe
I'lost it over a little thing like that.

This kind of worry pattern is fairly typical in
cases of GAD. According to the emotion dysregula-
tion theory of GAD, the woman’s emotional experi-
ence (either the positive experience of the romantic
memory or the negative experience of upset trig-
gered by the sleeping boyfriend) triggers worry as a
way of coping with emotions that she may not even
fully understand or be able to identify, except that
she feels threatened by the lack of rapport or shared
emotion with her boyfriend. Instead of waking him
up or attempting to identify and modulate the emo-
tion, she worries in an attempt to problem-solve
around what to do with the feelings - is she over-
reacting, or is the relationship beyond repair? Her
worries, intended only to figure out how to manage
the feelings, instead increase her appraisals of risk
and the problems associated with the relationship.
As she becomes less certain of what to do, her anx-
iety increases, and she becomes more avoidant (e.g.,
unwilling to discuss her feelings with her boyfriend).
However, lacking a sense of closure on the problem
(because her worry chain is also suppressing positive
emotion cues), she continues to obsess on the prob-
lem and worry. Finally, in stepping on the sock, she
finds an issue that will permit her to express some
aspect of that upset, venting about what she per-
ceives to be a controllable issue, his messiness, and
removing the urgency around confrontation of the
more substantial problem of lack of intimacy. Any
conversation she has at this point, however, will fail
to confront the original trigger for the experience,
which has already been pushed from awareness.

The emotion dysregulation model predicts that
avoidance of emotion through worry may lead to the
unattended emotions becoming more intense over
time, resulting in higher levels of worry and a constant
state of preparedness (anxious apprehension) to hold
emotions at bay. At one level, worry acts to suppress
emotional arousal and reduce anxiety. Under ideal
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conditions, this suppression is adaptive, because it per-
mits us to pause and reflect on subsequent action, with-
out each particular solution generating new emotional
challenges. It also permits us to avoid being so over-
whelmed with emotional arousal that we act impul-
sively and perhaps disastrously. Simultaneously, the
negative affect associated with worry keeps us focused
on the task and generating possible solutions. However,
if worry becomes a primary source of emotion regu-
lation, problems may result. The suppressive effect of
worry is a blunt instrument: it prevents us from detect-
ing not only the negative affect and anxiety associated
with a solution, but also the positive affect that lets us
know that a solution has been achieved.

In direct tests of this model, individuals with clin-
ical and self-reported GAD reported greater intensity
of emotional experience than controls or persons with
social anxiety (Mennin et al. 2005, Turk et al. 2005). In
keeping with the expected effect of emotional avoid-
ance, they also reported greater difficulty identifying,
describing, and accepting their emotional experience
(whether positive or negative), as well as deficits in
their ability to soothe themselves when they became
distressed. Participants with GAD also reported
greater fear of emotional experiences, whether positive
or negative. A composite of these variables success-
fully predicted a diagnosis of GAD after controlling for
worry, anxiety, and depression.

These findings regarding the link between GAD
and emotion dysregulation also parallel other predic-
tions about relationships between higher intensity of
emotional experience, lowered clarity, anxiety about
emotional experience, and adaptive problem solving.
Individuals with GAD have been found to have lower
baseline physiological arousal, which parallels findings
about individuals found to be high in affect intensity
(Larsen & Diener 1987, Davis et al. 2002). Gohm and
Clore (2002) found that clarity about one’s emotions
is associated with beneficial coping styles; conversely,
lowered clarity about emotions is associated with being
more uncertain and having greater difficulty developing
a plan of action. Individuals who are both high in affect
intensity and low in emotional clarity appear to be more
motivated to attenuate their mood state and are more
influenced by mood than individuals who have a clearer
understanding of their emotions or experience their
emotions less intensely (Gohm 2003). The preconscious
bias toward emotional material, regardless of positive
or negative valence, supports the notion of felt anxiety
around emotional experiences (Mogg et al. 1993).

18.5 General principles of CBT for
anxiety disorders

Treatment from the CBT perspective is multifaceted
and geared towards addressing each of the three com-
ponents of anxiety (cognitive, affective/somatic, behav-
ioral) through specific, empirically derived techniques.
These techniques include psychoeducation, self-mon-
itoring, relaxation, cognitive restructuring, and expo-
sures; they are described in more detail in Table 18.1.

The cornerstone of cognitive-behavioral therapy is
assessment (Barrios & Hartmann 1984). That is, case
conceptualization and treatment planning is developed
and guided by the systematic and ongoing assessment
of treatment targets (symptoms, areas of functioning)
and progress towards goals. Collaborative empiri-
cism is the process by which the patient and therapist
work together, first to uncover maladaptive patterns of
functioning that sustain difficulties and then to change
thesebehavioral patternsinto coping-focused, adaptive
functioning (Beck 1967). This collaboration underlies
and fosters the therapeutic alliance in CBT: the thera-
pist uses didactic teaching methods, models and guides
participation in facing one’s fears, and coaches and
encourages the patient to realistically evaluate his or
her responses to anxiety-provoking situations through
Socratic methods as the treatment progresses. CBT is
effective in the treatment of anxiety disorders across
a wide age range and in various formats (individual,
group, family, couples) (Barlow 2001, Kendall 2005).

Other chapters in this volume describe in detail
CBT treatments for distinct anxiety disorders in adult
and pediatric populations. Here, we discuss theoreti-
cal issues common to all CBT treatments, focusing on
matters of measurement, the active components of
CBT, the goals of exposure-based tasks, the pacing of
treatment, and contributors to outcome that are not
specific to the CBT model.

18.5.1 Matters of measurement

A key element that has historically distinguished CBT
from other therapeutic approaches is the explicit and
regular emphasis on monitoring. CBT is goal-directed,
explicitly focusing on measurable change. Treatment
begins with a structured baseline evaluation, typi-
cally including a diagnostic interview and a func-
tional assessment of symptoms and their contexts, and
progress is monitored throughout to inform a continu-
ally evolving, evidence-based case conceptualization
and treatment plan.
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Table 18.1. Basic components of cognitive—behavioral therapy for anxiety disorders

Components of treatment

Self-monitoring

Daily diary of thoughts, feelings, and behavior
SUDS (subjective units of distress) ratings
Exposure hierarchy

Self-exposure ratings

Psychoeducation

Somatic management techniques
Breathing retraining

Progressive muscle relaxation training
Applied relaxation

Meditation

Cognitive restructuring

Exposure

Imaginal

In vivo

Interoceptive (internal sensations)
Virtual

Specific skills training modules (varies according to
diagnosis, age, and patient individual needs)

Time management

Social skills

Problem-solving skills

Affect regulation skills

Relapse prevention strategies

Therapeutic target and goals

Targets: [dentify triggers and contexts eliciting anxious self-talk and
misinformation; somatic reactions; avoidance and escape behavior; coping
and proactive behavior

Goals: Education of the patient in uncovering his or her patterns of
arousal, avoidance, and factors maintaining the anxiety response; record
treatment progress and allow for functional analysis and evaluation of
barriers to treatment gains

Targets: Provide corrective information concerning the nature of anxiety,
fear, and threat; origins of anxiety; and role of avoidance behavior in
maintaining anxiety; present the CBT model and orient patient to therapy;
establish rationale for self-monitoring and ongoing assessment of goals
Goals: Establish therapeutic alliance and collaborative empiricism;
present corrective misinformation and misinterpretation for later
cognitive restructuring; develop realistic expectations for therapy

Targets: Use of soothing techniques to reduce physiological arousal from
increased autonomic nervous system activity

Goals: Increase ability to detect sources of arousal early (e.g., increased
muscle tension) and apply relaxation or slowed breathing to engender a
sense of control or mastery

Targets: Automatic thoughts and core schema; change negative, self-
defeating internal dialogue to more realistic, coping-focused self-talk
Goals: Identify automatic thoughts and treat these as hypotheses;
develop means to dispute automatic thoughts with realistic evidence and
information based on exposures; develop a rational, internal dialogue

Targets: Avoidance and escape behavior

Goals: Provide experience confronting and interacting with feared
situations/stimuli/sensations; allow for the experience of habituation to
anxiety in feared situations; gather evidence to refute automatic thoughts;
gather experience coping in and with feared stimuli

Targets: Individually identified skill deficits such as social interaction

skill, managing problems or multitasking, and management of extreme
affective states

Goals: Develop cognitive and social-emotional skills that may be deficient
orabsent. Such skill deficits may impede the progress of therapy or render
an individual at risk for relapse or attenuated response

Target: Consolidate and maintain treatment gains

Goals: Transfer of responsibility to patient for ongoing self-management
of anxiety; develop plans for using treatment strategies to manage life
changes and challenges that may naturally increase anxiety; reinforce
perceptions of control and predictability of anxiety and mastery of
anxious responding

No single measure should serve as the sole indica-
tor of a patient’s treatment-related gains. Rather, a vari-
ety of methods, measures, data sources, and sampling
domains should be used to monitor progress and to
assess therapy outcomes. Outcomes are more compel-
lingwhen documented by independent evaluators than
when based solely on therapist opinion or on patient
self-reports. A multi-informant strategy is preferred, in
which perspectives are collected from across multiple
reporters (e.g., patient, family members, peers, other
adults) in different contexts. This is particularly criti-
cal for the assessment of youth. Features of cognitive

development may compromise youth self-reports,
and children may offer what they believe to be desired
responses rather than valid self-reports. At the same
time, because anxiety symptoms are partially internal
phenomena, some symptoms may be less apparent to
parents and teachers, and some observable symptoms
may occur in situations outside the home or school.
An inherent liability of multi-informant assess-
ment is that discrepancies among informants are
to be expected (Comer & Kendall 2004). Research
shows only low to moderate concordance rates among
informants in the assessment of anxiety disorders and
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related symptoms (Choudhury et al. 2003, Achenbach
et al. 2005, De Los Reyes & Kazdin 2005). How best
to integrate discrepant reports? Common practice is to
employ the “or rule” at the diagnostic level, in which a
disorder is considered present if any one of the inform-
ants’ reports meets criteria for the disorder in ques-
tion (Albano & Silverman 1996). Employing the “or
rule” increases the likelihood that all clinical cases are
documented. Given the poor agreement shown across
informants (Achenbach et al. 2005), the “or rule” seems
more practical than the more conservative “and rule;
in which a disorder is considered present only if the
reports of all informants meet criteria for a given dis-
order. Reporter discrepancies also highlight the critical
importance of incorporating direct behavioral obser-
vations and performance-based measures into the
assessment of patients.

Practitioners, particularly those working with chil-
dren, may do well to consider employing the “or rule”
at symptom level (rather than simply at the diagnostic
level), whereby a symptom would be considered pre-
sent if any of the informants endorse the symptom.
Employing the “or rule” at the symptom level may
allow for the identification of clinical cases for which
no informant’s report independently meets criteria
for a diagnosis. Such cases may be equal in severity to
cases in which at least one informant’s report yields a
full diagnosis (Comer & Kendall 2004).

Assessing multiple domains of functioning pro-
vides a comprehensive evaluation of treatment, but
treatment rarely produces uniform effects across the
domains assessed. Suppose treatment A, relative to a
control condition, improves depressed clients’ level of
depression but not their overall psychological well-be-
ing. In a randomized controlled trial (RCT) designed
to evaluate improved level of depression and psycho-
logical well-being, should treatment A be deemed effi-
cacious when only one of two measures demonstrated
gains? De Los Reyes and Kazdin (2006) propose the
Range of Possible Changes model, which calls for a
multidimensional conceptualization of intervention
change. In this spirit, we recommend that research-
ers conducting RCTs be explicit about the domains
of functioning expected to change and the relative
magnitude of expected changes. We also caution con-
sumers of the treatment-outcome literature against
simplistic dichotomous appraisals of treatments as
efficacious or not.

The central focus of CBT on measurement, symp-
tom monitoring, and observable outcomes has fostered

a great deal of research evaluation. However, as an
increasingly large body of empirical work documents
considerable treatment-related changes associated
with cognitive-behavioral treatments, we must ques-
tion the scope of our traditional measurements and
the extent to which they sufficiently tap the relevant
domains of functioning in the lives of our patients.
Rigorously derived symptom scales may demonstrate
solid psychometric properties - including excellent
reliability and validity - but may nonetheless shed lit-
tle light on real-world referents (Kazdin 2006), such as
quality of life, marital satisfaction, or job performance.
Rarely do patients present for treatment with sole com-
plaints of isolated symptoms devoid of tangible conse-
quences and correlates. As a field, in our remarkable
search for statistically significant changes in symptoms
of diagnostic constructs, we may be overlooking other,
equally important domains of everyday life that carry
functional meanings for our patients and are intricately
intertwined with treatment satisfaction.

18.5.2 What works? Active components
of CBT

Asshown in Table 18.1, there are five basic components

of any cognitive-behavioral treatment for anxiety:

Psychoeducation teaches the person about his or her
disorder, the rationale of cognitive-behavioral
therapy, and the course of treatment.

Self-monitoring involves helping the person rate and
chart his or her anxiety and mood symptoms over
the course of time for the purposes of gathering
data about fluctuations across time, charting
progress through treatment, and also helping the
person identify triggers for the anxiety.

Relaxation training teaches the patient to regulate
levels of autonomic arousal through techniques
like diaphragmatic breathing or progressive
muscle relaxation. In addition to helping regulate
autonomic arousal, relaxation training facilitates
recognition of somatic triggers of anxious
responding.

Cognitive restructuring is a technique through which
the patient learns to identify maladaptive thoughts
(thoughts that produce or maintain anxiety)
and to identify logical errors in those thoughts.
Through identification of logical errors, the
patient is helped to challenge those thoughts and
to come to a more realistic understanding of him-
or herself in relation to the world.
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Behavioral exposure is the systematic confrontation
of feared situations, either through thought
(imaginal exposures) or through actually engaging
in the feared situation (in-vivo exposures).

There is an unquestionably strong body of evidence
supporting CBT’s efficacy in treating anxiety disor-
ders. What is less clear is how each component of
treatment contributes to (or detracts from) the over-
all treatment outcome. Unfortunately, because of the
complexity and resource demand of studies examining
treatment components (dismantling strategies, com-
ponent analyses), we have relatively little information
about how the key components contribute to treatment
outcome. Research into the individual contribution of
the various components is important because it can
suggest ways to make the treatment more efficient (e.g.,
through streamlining of components that prove to be
less critical) or more effective (e.g., by allowing a treat-
ment to play to its strengths, or by offering patients a
clearer guide to how treatment works).

A partial picture can be offered by examining meta-
analyses of treatment outcomes that compare the rela-
tive outcomes of CBT, behavioral exposure, cognitive
therapy, and relaxation. In their review of the numer-
ous meta-analyses examining the relative impact of
these approaches on treatment outcome, Deacon and
Abramowitz (2004) found a mixed picture. In general,
the results of the meta-analyses appeared to suggest
that combined CBT approaches and specific expo-
sure-based approaches are comparably efficacious in
the treatment of anxiety disorders, particularly social
anxiety disorder (SAD) and obsessive-compulsive dis-
order (OCD). In fact, the review authors conclude that
the preponderance of evidence clearly makes the case
for exposure as the active ingredient in treatment pro-
tocols for these anxiety disorders. Meanwhile, cogni-
tive therapy alone, focused primarily on changing the
beliefs and attributions of the patient, demonstrated
relatively less efficacy.

At the same time, Deacon and Abramowitz sug-
gested a number of factors that make it difficult to
fully rule out the impact of cognitive restructuring on
successful treatment outcomes. For instance, all meta-
analyses run the risk of distorting results by combining
a wide range of studies with an often disparate set of
methodological approaches. In this review, meta-anal-
yses were further compromised by the fact that there
were relatively few studies of the impact of cognitive
therapy alone, and even in the studies that purported
to focus primarily on cognitive therapy, treatment

descriptions suggested that there was often a behav-
ioral component (and often a cognitive component for
the studies described as strictly behavioral therapy).
This highlights the fact that CBT, cognitive therapy,
and behavior therapy as terms often imply a defin-
itional homogeneity that does not always exist in the
literature or in practice.

This kind of variation can also help explain why
other investigators have reached somewhat differ-
ent conclusions. In their randomized controlled trial
of cognitive therapy versus exposure versus applied
relaxation in the treatment of SAD, Clark and col-
leagues (2006) found that although they had trouble
isolating the active components of CBT, the inclusion
of a cognitive component was necessary. Although this
was only one controlled trial, it is noteworthy because
the components are somewhat better controlled than
they were in many of the studies in the meta-analyses.
The anomalous and difficult-to-interpret patterns of
results, even when synthesized, underscore the need
for further research into how the various components
contribute to the overall efficacy of CBT.

18.5.3 Goal of exposure: how does
it work?

Traditionally, the goal of exposure has been the reduc-
tion of fear through habituation or extinction of the
fear response (Eelen & Vervliet 2006). This model
assumes that fear reduction during an exposure trial
is consistent with learning, and that repeated exposure
trials consolidate the learning process and form new,
coping-focused memories of confronting anxiety-pro-
voking stimuli in the absence of heightened levels of
anxiety or fear.

However, theorists have called this traditional
perspective into question. Consistent with contem-
porary emotion regulation theories, Craske and col-
leagues (2008) recently suggested that fear tolerance
may be more critical than reduction of fear. That is,
instead of targeting a decrease in subjective units
of distress (SUDS) during exposure, the key to fear
extinction may be the ability to stay in a feared situ-
ation and manage one’s behavioral reactions through
the process of facilitating inhibitory learning - devel-
oping competing, non-threat associations while
engaging with the feared stimulus (e.g., Bouton 1993,
2007, Myers & Davis 2007). Thus, the original associ-
ation of the feared stimulus and anxiety response may
remain, but through the process of exposure an indi-
vidual may also learn that he or she can hold a second
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association to the feared stimulus, one that represents
control and mastery in the situation. While the role
of exposure in the treatment of anxiety disorders is
not questioned, Craske and colleagues suggest that
efforts to foster distress tolerance may prove more
durable over time and across contexts for the patient
with anxiety.

18.5.4 All at once, or a little bit at a
time: how should exposures be timed?

Looking at more specific elements of treatment can
help us improve its efficiency and thereby contribute to
the improved efficacy of CBT. In the case of behavioral
exposures, for example, one question that has been
raisedis therelative impact of intensive exposure-based
treatment (e.g., flooding the patient over the course of
several hours, or meeting several times a week) versus
distributed practice (e.g., the more traditional, once-a-
week model).

More intensive approaches may streamline the
course of treatment and help patients get better faster.
Intensive treatments may also facilitate access for
patients who have to travel to seek treatment and who
cannot spend 10, 12, 14, or 20 weeks working on their
anxiety disorder (Storch et al. 2008). On the other
hand, distributed practice may offer improved oppor-
tunities to generalize gains, by engaging with anxiety
across multiple contexts over time. Furthermore,
distributed practice may be more appropriate if the
patient is younger or more disabled by his or her anx-
iety; it can enhance the chance that the patient gains
sufficient mastery at each level of the process and pre-
vent confrontation with a situation that may be too
challenging for the patient to maintain. Premature
exposure to feared objects or situations that are high
on a patient’s fear hierarchy can lead to feelings of
demoralization or, in worst-case scenarios, a treat-
ment breach.

Work with spider-fearful and speech-phobic
patients has suggested that conducting a number of
exposures in the same day increases short-term gains
but fails to have a long-term impact on fears (Rowe &
Craske 1998, Tsao & Craske 2000). Intensive treatment
has yielded comparable results in OCD, with evidence
for comparable or somewhat improved immediate
outcomes (Abramowitz et al. 2003, Storch et al. 2008).
However, the study by Abramowitz and colleagues
(2003) also found evidence for increased relapse
among patients in the intensive treatment group.
A pilot study of an eight-day intensive treatment for

panic patients found positive outcomes at both conclu-
sion of treatment and at follow-up (assessed at variable
times); however, due to the open nature of the trial and
the open nature of the follow-up, these conclusions are
somewhat tentative (Bitran et al. 2008). Results like
these lend some support to traditional treatment mod-
els emphasizing distributed practice sessions, but also
highlight the potential promise and risks of intensive
treatment in working with patients.

18.5.5 Beyond the model: other
contributors to outcome

Another advantage of examining the specific con-
tributions of the various elements of CBT is that
such studies can raise awareness of components that
receive less attention but that are also important in
contributing to treatment outcome. For example, one
variable that typically receives less attention in CBT
is the working alliance between the therapist and the
patient. Treatment manuals and books place a great
deal of emphasis on the role of the therapist in CBT
as “coach” or “teacher,” but research studies have put
relatively little emphasis on examining whether the
relationship between therapist and patient exerts any
effect on treatment outcome.

The few studies that have looked at this issue have
consistently found a small-to-moderate but signifi-
cant effect (Horvath & Symonds 1991, Martin et al.
2000). These studies are notable because they point out
the significance of the therapeutic alliance. However,
they also point out significant gaps in the literature.
Although working alliance is frequently found to be
a signiﬁcant contributor to treatment outcome, it is
infrequently assessed in treatment-outcome studies.
Further, the clinical trials that have reported working
alliance may not be representative.

Another area of potential bias comes from the
measures themselves. Many of the measures used to
examine working alliance are generic, meant to refer
to a variety of treatment approaches. The role of the
therapist in CBT, however, is thought to be quite dif-
ferent from the role of the therapist in other treatment
approaches. CBT therapists are taught to engage the
patientdirectly, use didactic strategies, question beliefs,
model targeted behavior, guide the patient in vivo and
in imagination to approach and interact with feared
situations, and be flexible and creative in moving the
therapeutic process forward. It is unknown whether
measures or rating systems that place more specific
emphasis on the role definitions valued by CBT might
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find different results, making working alliance more or
less important. Finally, considering that the role of the
therapeutic alliance has not been sufficiently studied in
the treatment of anxiety, at present we cannot look at
key relationship issues between the various treatment
components and therapeutic alliance (for a rare excep-
tion, see Kendall et al. 2009). For example, are patients
more willing to engage in exposures or relinquish mal-
adaptive beliefs if they trust the therapist?

18.6 Conclusions

Cognitive-behavioral treatments for the anxiety dis-
orders are steeped in a tradition of learning theory
and empiricism, stemming back to the beginning of
the twentieth century and standing the test of time
in rigorous clinical trials and experimental research.
The purpose of the chapter has been to provide an
overview of the CBT model of anxiety, to shed light
on new conceptualizations of emotion regulation, and
to describe how this CBT model of anxiety has led to
the evidence-based treatments that we use and study
today. While manuals of CBT are necessary for clini-
cal trials, and also have been disseminated into clinical
practice, manuals may both help and hinder the com-
munity clinician, in that they provide the techniques
but not the underlying principles and theory that are
considered essential to the practice of CBT. Providing
CBT to individuals suffering from anxiety is a com-
plex and continually evolving process. We encourage
interested non-CBT trained clinicians to seek educa-
tional and supervisory opportunities to become more
than merely familiar with this modality - to become
experts so that thoughtful, creative, empirically based
CBT can be delivered faithfully and with fidelity to
patients in need.
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implications
Bruce P Dohrenwend

19.1 Introduction

There has been a tendency in the more recent revisions
of the Diagnostic and Statistical Manual (DSM) of the
American Psychiatric Association (APA) and in stud-
ies of posttraumatic stress disorder (PTSD) to expand
somewhat haphazardly the DSM-III formulation of
Criterion A traumatic events. This formulation has
evolved from events that are “outside the range of usual
human experience” and that “would evoke symptoms
in almost everyone” (APA 1980, p. 236), to a much
wider range and variety of stressful events that many of
us experience at one time or another, such as learning
about the unexpected death of aloved one (APA 1994).
The purpose of this chapter is to set forth how the field
might develop a more rigorous Criterion A definition.

19.2 Background

During World War II, a view developed that psycho-
logical symptoms related to combat experiences were
normal responses to abnormal situations and were
transient unless treated in ways that increased sec-
ondary gain (e.g., Wessely 2005). A separate diagnos-
tic category was created for these situationally specific
phenomena, and combat-related psychopathology
was included in gross stress reaction under transient
situational personality disturbance in DSM-1 (APA
1952). Phenomena to be included in this category were
described as follows:
The symptoms are the immediate means used by the indi-
vidual in his struggle to adjust to an overwhelming situa-
tion. In the presence of good adaptive capacity, recession
of symptoms generally occurs when the situational stress
diminishes. Persistent failure to resolve will indicate a
more severe underlying disturbance (APA 1952, p. 40).

In DSM-II (APA 1968) this formulation was carried
over under the somewhat different heading of transi-
ent situational disorders in the section on adjustment

¢ . Thestressor criterion A in posttraumatic
stress disorder: issues, evidence, and

reaction of adult life. The diagnosis of posttraumatic
stress disorder (PTSD) was introduced with DSM-III
(APA 1980) in the context of social and political con-
troversy following the Vietnam War (e.g., Friedman
et al. 2007a). Unlike the gross stress reactions and tran-
sient situational disorders of DSM-I and DSM-II, and
also unlike most other diagnoses in DSM-III, DSM-
III-R (APA 1987), and DSM-IV (APA 1994), which
tend to leave open the question of etiology, DSM-III
explicitly required an antecedent traumatic event for a
diagnosis of PTSD. In its Criterion A for the diagnosis
of PTSD, the adjective “traumatic” is applied to stres-
sors “outside the range of usual human experience”
that would “evoke significant symptoms of distress in
almost everyone” (APA 1980, p. 236). As will be dis-
cussed later, Criterion A is broadened in DSM-1V, but
the emphasis on its primacy in the diagnosis is main-
tained. The primacy of Criterion A stressors is spelled
outin DSM-IV as follows:
The severity, duration, and proximity of an individual’s
exposure to the traumatic event are the most important
factors affecting the likelihood of developing this disorder.
There is some evidence that social supports, family his-
tory, childhood experiences, personality variables, and
preexisting mental disorders may influence the develop-
ment of Posttraumatic Stress Disorder. This disorder can
develop in individuals without any predisposing conditions,
particularly if the stressor is especially extreme (APA 1994,
pp- 426-427, italics added).

19.3 Criterion A issues

This formulation implies that traumatic stressors
are primary, and not only in the sense of being more
important than vulnerability factors. They also are
primary because they are both necessary and suffi-
cient (at least when extreme) for the development of
the syndrome of PTSD that lasts well beyond the
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Franklin Schneier. Published by Cambridge University Press. © Cambridge University Press 2010.
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precipitating stressful situation. As described by
Friedman (2005), PTSD symptom responses to trau-
matic stressors involve “profound and sometimes irre-
versible changes produced by overwhelming stress.
These [changes] include fundamental alterations in
perception, cognition, behavior, emotional reactivity,
brain function, personal identity, world view, and spir-
itual beliefs” This assumption about the primacy of the
stressor is a main focus of questions about the validity
of the PTSD diagnosis as currently formulated. There
are strong voices among skeptics who argue that vul-
nerability factors are more important (e.g., Breslau &
Davis 1987, Yehuda & McFarlane 1995). As in DSM-
I11, the subsequent DSM-III-R and DSM-IV require
the presence of traumatic stressors. DSM-III-R pro-
vides more examples than DSM-III but defines trau-
matic stressor similarly as events that are markedly
distressing and “outside the range of usual human
experience” — especially events that threaten the life or
physical integrity of the individual or someone close
to him or her; the definition also includes witnessing
death or serious injury to others (APA 1987, p. 250).

The definition of traumatic stressors was broad-
ened in DSM-IV. Unlike the previous DSM-III and
DSM-III-R, DSM-IV did not require that the stres-
sor be outside the range of usual human experience.
Instead, it included events such as learning about the
sudden or unexpected death for any reason of a close
relative or friend and learning about traumatic events
experienced by a close relative or friend. Thus, the
broadened definition includes events that indirectly
warn the individual of his or her own mortality in add-
ition to events that threaten the individual’s life directly.
This may dilute, but does not completely obscure, the
central focus on fear-inducing life threat in the defin-
ition of “traumatic” and the challenging possibility of
conceiving and investigating PTSD as a fear circuitry
disorder (e.g., Friedman et al. 2007b).

DSM-IV also added, as Criterion A2, a subjective
component in the form of self-report that the stres-
sor induced an immediate response of fear, helpless-
ness, or horror. This addition, like the broadening of
the previous criterion, now called Criterion A1, has
been a source of controversy that I will not go into in
great detail here because I think it has a reasonable
resolution. Some investigators have pointed out, for
example, that such reports may indicate vulnerable
predispositions or recall bias and should be considered
as separate from the assessment of Criterion A (e.g.,
Breslau & Kessler 2001). For the same reason, I think

that the subjective A2 criterion should be eliminated
as an exposure criterion. Rather, these subjective reac-
tions might be included - perhaps with the addition
of other emotions such as sadness, guilt, and anger -
under a category of acute subjective reactions, with
appropriate cautions about recall issues if contempor-
ary observation is not possible.

None of these diagnostic manuals fully operation-
alizes Criterion A, nor could the manuals have done
so on the basis of existing evidence. As a result, there
is considerable argument as to how broad or narrow
the definition for Criterion A should be. Advocates
for narrow definitions are focused on objectively life-
threatening events (e.g., McNally 2003, Weathers
& Keane 2007), and advocates for very broad defini-
tions are focused on expanding the range of qualifying
events beyond the central focus on objective life threat
or other threats to the physical integrity of the individ-
ual (e.g., Maier 2007, Rubin et al. 2008).

19.4 State of the evidence

What is reasonably meant by “primacy” of the stressor?
The strongest claim to primacy would be for stressors
that are necessary and sufficient to elicit the syndrome
of PTSD symptoms and signs. Less strong would be
stressors that are necessary but not in themselves suf-
ficient to elicit the syndrome or stressors that although
not necessary are paramount in a set of risk factors
that are sufficient (e.g., stressors that are more strongly
related to the syndrome than relevant personal vul-
nerability factors). Further, there should be evidence
that the stressors play the above parts for both onset
and course of the syndrome. Additionally, it would be
compelling if the above stressors were part of a dose/
response continuum in which their importance in
comparison with other risk factors (e.g., vulnerability
factors) increases with their severity.

19.4.1 Are criterion A exposures necessary
for the development of the PTSD symptom

syndrome?

Mardi Horowitz (1978) formulated the first two elem-
ents of what is now the triad of intrusive/re-experi-
encing, avoidance/numbing, and arousal symptoms
that form the PTSD syndrome. He believed that these
types of symptoms were “general response tendencies
to stressful events” that “appear after a variety of stress
events differing in quantity and quality” (Horowitz
1986, p. 85 ft). Consistent with his view that these
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symptoms indicate “fairly universal stress response
tendencies” and “are not unique to post-traumatic
stress disorders” (Horowitz 1986, p. 32), he titled his
monograph Stress Response Syndromes rather than
Posttraumatic Stress Disorder.

There have been at least a dozen much more recent
studies that, like Horowitz (1978, 1986), have found
associations between non-Criterion A stressors, such
as divorce and loss of a job, and PTSD symptoms or
syndrome. These studies are diverse in the types of
samples studied, the procedures for assessing stres-
sors, and the measurement of PTSD symptoms and the
PTSD symptom syndrome.

19.4.1.1 Two studies that focus on college students
Two studies draw on college students and are explic-
itly designed to compare Criterion A events with non-
Criterion A events in relation to the PTSD symptom
syndrome (Gold et al. 2005, Long et al. 2008). These
studies used checklists of events and checklists of PTSD
symptoms (Foa et al. 1997). Both studies reported
higher rates of “probable PTSD” (Gold et al. 2005, Long
et al. 2008) or greater PTSD symptom severity (Long
et al. 2008) for the group reporting events that were
not consistent with Criterion A (e.g., breakup with a
girlfriend or boyfriend) compared to the group who
reported Criterion A events.

19.4.1.2 Five studies of samples from general
populations

One study of the general population found that loss
of farm animals to foot-and-mouth disease was asso-
ciated with elevated scores on the Impact of Events
Scale (IES) (OIff et al. 2005). Another study, using a
large general population sample, investigated the rela-
tively few non-Criterion A stressful events that were
reported in response to the PTSD gatekeeper question
in the Diagnostic Interview Schedule (DIS) (Robins
et al. 1981). This question asked whether the respond-
ents “had experienced an event that frightened them so
much that they had one or more of the [PTSD] symp-
tomslisted” (Helzer et al. 1987). The investigators found
that “discovering a spouse’s affair, being poisoned, and
having a miscarriage,” which were not included by the
investigators as Criterion A events, were cited as causes
of the PTSD symptom syndrome as measured by the
DIS (Helzer et al. 1987).

The procedures in the three other studies of gen-
eral population samples involved administration of
checklists of supposedly “traumatic” events that also
included an “other” category (Mol et al. 2005) or an

additional list of events not usually considered “trau-
matic” (Solomon & Canino 1990, Van Hooff et al.
2009). Respondents in two of the studies nominated
a “worst” event that was probed in relation to PTSD
symptoms measured by either a checklist (Mol et
al. 2005, Van Hooff et al. 2009) or by the Composite
International Diagnostic Interview (Van Hooff et al.
2009). All three studies found that higher rates of
PTSD were associated with non-Criterion A events.

Solomon and Canino (1990) used a PTSD mod-
ule in the DIS and focused on samples of persons who
were exposed to natural disasters. The investigators
examined the extent to which the disaster exposure
per se predicted PTSD symptoms as compared with
other post-disaster stressors (including non-Criterion
A events). It seems possible that the non-Criterion A
stressors such as “job loss,” “money difficulties,” and
“forced to take someone into household” were the
sequelae of more severe disaster exposure and, hence,
more strongly correlated with PTSD symptoms than
they would have been without the connection to the
disaster. It is also possible that this outcome was a
“last straw” phenomenon following prior “kindling”
(Seidler & Wagner 2006) from the disaster exposure.
These results suggest that it is very important to look
at linkages between life-threatening and subsequent
stressful events of other types over the life course in
relation to PTSD symptom outcomes.

19.4.1.3 Five studies focusing solely (n = 4) or mainly
(n = 1) on psychiatric patients
Three studies looked at PTSD in samples of patients
with primary diagnoses other than PTSD: 103 respond-
ents in pharmacologic treatment for major depression
(Bodkin et al. 2007), 45 respondents with social anxiety
disorder (Erwin et al. 2006), and 53 psychiatric inpa-
tients with a variety of psychiatric diagnoses other than
PTSD (Hovens & van der Ploeg 1993). A fourth study
investigated patients mainly with disorders other than
PTSD, especially depression (Spitzer et al. 2000).
Bodkin and colleagues (2007) used the Structured
Clinical Interview for DSM-IV (SCID) (First et al.
1996) and included subjects who reported only non-
Criterion Al events as well as subjects who provided
Criterion A events in response to the event history sec-
tion of SCID. These investigators found that 78% in the
Criterion A1 group and 78% in the other stressful event
group met the PTSD symptom syndrome criteria.
Erwin and colleagues (2006) used open-ended
questions and checklists to elicit each patient’s most
distressing socially stressful event (e.g., being ridiculed
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by a parent) as well as each patient’s most distressing
Criterion Al event. The self-report Posttraumatic
Diagnostic Scale-revised, based on Foa et al. (1997)
but administered in an interview with the above sec-
tion on events, was used for DSM-IV diagnoses.
Slightly over a third of patients met PTSD symptom
syndrome criteria in relation to their most distressing
socially stressful event. Moreover, elevations on the
avoidance and arousal symptoms among those who
reported no Criterion Al events (n = 16) were similar
to the remainder (n = 29), who reported Criterion Al
events as well as socially stressful events.

The third study of patients (Hovens & van der Ploeg
1993) asked an open-ended question to assess expos-
ure to stressful events: “Did you ever experience an
extremely stressful situation like a holdup, hostage
taking, a near fatal accident, war experiences, rape,
incestuous or physical abuse? If yes, please describe
the situation concisely” The investigators found that
28 of the 53 inpatients described events that met the
DSM-III-R criteria for Criterion A; another 12 patients
described major negative life events that the investi-
gators judged were not Criterion A stressors. On two
PTSD symptom checklists (Keane et al. 1984, 1988),
the Criterion A stressor patients reported more symp-
toms than the other stressor patients, who in turn did
not differ significantly from patients who reported no
“trauma” of either kind. However, the mean scores on
the two PTSD symptom scales were high in all three
groups. For example, the cut-off for probable PTSD
on the Mississippi scale is listed as equal to or greater
than 107; the mean for patients meeting Criterion A
was 126.47, for those with other stressful events it was
105.8, and for those with neither it was 96.91.

The fourth study, by Spitzer and colleagues (2000),
used an adaptation of the Composite International
Diagnostic Interview (CIDI) (World Health
Organization 1990) to assess PTSD symptoms in the
last 12 months in a series of inpatients mainly with
depressive, obsessive, and phobic disorders. The open-
ing question on stressors listed a wide variety of experi-
ences that were classified into “high-magnitude” and
“low-magnitude” events in much the same way as in
the study by Hovens and van der Ploeg (1993). At least
one distressing event of either type was reported by 48
of the patients. Among those who nominated “high-
magnitude” stressors, 55% met the full symptom
syndrome criteria; in the patients who nominated a
“low-magnitude” stressor, 57.1% met the full symptom
syndrome criteria.

Finally, a fifth study conducted by Kilpatrick and
colleagues (1998) as part of the field trials for DSM-IV
included mainly patients (n = 400) but also a sample
from the general population (n = 128). The participants
were patients seeking mental health treatment at vari-
ous service settings after exposure to potentially trau-
matic events. All respondents answered questions from
two checklists: one focusing on Criterion A events over
the lifetime of the respondent and the other on stressful
events in the past year other than those thought to meet
Criterion A. The respondents selected a “worst” event
from either or both lists. A combination of an early
PTSD module from the DIS (Robins et al. 1981) and
the PTSD section of the Structured Clinical Interview
for DSM-III-R (SCID) (Spitzer et al. 1987) were used
to arrive at PTSD diagnoses. Only a minority of the
respondents (n = 66) reported experiencing non-Cri-
terion A events but not Criterion A events. Of these
respondents, 12.1% received diagnoses of PTSD, that
is, they met symptom criteria for the disorder follow-
ing a non-Criterion A event in the past year.

19.4.1.4 Insummary

These studies used a variety of measures of exposure
(e.g., Sarason et al. 1978, Foa et al. 1997, Goodman
et al. 1998), diverse measures of PTSD and the PTSD
symptom syndrome (e.g., Horowitz et al. 1979, Robins
et al. 1981, Spitzer et al. 1987, Foa et al. 1997, World
Health Organization 1997), and samples drawn from
such different populations as college students, com-
munities, and patients seeking or receiving treatment.
Despite these contrasts in methods and populations,
all of the studies suggest that various types of stressors
defined by investigators as non-Criterion A are associ-
ated with PTSD symptoms or the PTSD symptom syn-
drome: sudden death of a loved one (Mol et al. 2005,
Spitzer et al. 2000, Long et al. 2008); death of a fam-
ily member or close friend due to illness (Kilpatrick
et al. 1998, Gold et al. 2005); serious physical illness
in self (Mol et al. 2005) or in self or family member
(Kilpatrick et al. 1998, Spitzer et al. 2000); own divorce
(Kilpatrick et al. 1998, Spitzer et al. 2000, Van Hoof et
al. 2009); unfaithfulness of spouse (Helzer et al. 1987);
parental divorce/separation (Gold et al. 2005, Mol et al.
2005, Van Hoof et al. 2009); loss of a job (Kilpatrick et
al. 1998, Spitzer et al. 2000); job stressors (Van Hoof et
al. 2009); breakup with a girlfriend or boyfriend (Long
et al. 2008); romantic relationship problems (Gold et al.
2005); burglary without confrontation with the burglar
(Mol et al. 2005); socially stressful events such as being
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ridiculed by a parent (Erwin et al. 2006); and various
worries about looks, children, and siblings (Bodkin
etal. 2007).

These results suggest that Criterion A exposures
are not necessary conditions for the development of
the PTSD syndrome, as DSM-III, DSM-III-R, and
DSM-1V assume. Thus, the findings raise fundamental
questions about the diagnosis of PTSD.

19.4.2 Is the diagnosis of “adjustment

disorder”a way out of the dilemma?
Weathers and Keane (2007) point out that PTSD
symptom syndromes following non-Criterion A
events should, according to DSM-IV, be classified as
adjustment reactions. This seems arbitrary unless, as
Weathers and Keane believe, what is involved is “PTSD-
like symptoms” rather than “true” PTSD. They explain,
“The fact that some individuals with low-magnitude
stressors endorse symptoms of PTSD does not mean
they have the disorder ... we would conjecture that a
syndrome of PTSD-like symptoms precipitated by a
low-magnitude stressor is a different clinical entity than
PTSD” (Weathers & Keane 2007). There is some sup-
port in the literature for this conjecture. Erwin and col-
leagues (2006) found that the PTSD symptoms reported
on the Posttraumatic Diagnostic Scale (PDS) (Foa et al.
1997) in response to non-Criterion A socially stressful
events were modest in severity compared to symptoms
reported in Foa and colleagues’ research in response to
DSM-III-R Criterion A stressors. Breslau and Kessler
(2001) cite research showing that PTSD symptom syn-
dromes in response to the indirectly experienced events
that were explicitly added to Criterion A in DSM-IV,
such as “learning about an injury to a close relative or
friend, or a sudden death of a close relative or friend,”
had much shorter durations (a median 12.1 months)
than syndromes in response to Criterion A events that
directly targeted the respondent (a median of 48.1
months). However, Suvak and colleagues (2008) found
that both the PTSD Checklist (PCL) (Weathers et al.
1993) and the revised IES (Weiss & Marmar 1997) pro-
duced similar factor structures in samples of respond-
ents who were indirectly exposed and in respondents
who were directly exposed to the September 11th ter-
rorist attacks on the World Trade Center in 2001. These
matters need further investigation. Meanwhile, it seems
evident that a clear distinction cannot be made as to
which present Criterion A and non-Criterion A stres-
sors are necessary to distinguish between the diagnoses
of PTSD and adjustment disorder.

19.4.3 The question of sufficiency

Several large-scale epidemiological studies (e.g.,
Breslau et al. 1991, Kessler et al. 1995) have included
“traumatic events,” such as the 12-item checklist
from the National Comorbidity Survey (Kessler
et al. 1995). The studies have found that majorities of
respondents reported experiencing one or more of
the checklist events during their lifetimes, but only
small minorities of these respondents met the study
criteria for PTSD (Breslau 2002). On the basis of such
results, it has become almost axiomatic for many
investigators to conclude that most people exposed
to traumatic events do not develop PTSD (e.g.,
Yehuda & McFarlane 1995, Breslau 2002, Friedman
et al. 2007a). This interpretation is consistent with the
proposition that vulnerability factors may be more
important than exposure to traumatic events in the
development of PTSD.

There are, however, two interrelated problems with
this conclusion on the basis of this kind of evidence.
The first is that there is likely to be tremendous variabil-
ity in the severity of actual events reported in response
to the broad checklist categories (Dohrenwend 2006).
Consider as an example of this problem of intracate-
gory variability how different the actual experiences
could be for individuals replying positively to the first
three items on the checklist of Kessler and colleagues
(1995). On the one hand, positive responses to “You
had direct combat experiences during a war” could
be given by veterans who received occasional mortar
fire in a relatively safe base camp, as well as by veterans
who participated in fire fights, saw comrades killed and
wounded, and were wounded themselves, on the other.
Positive responses to “You were involved in a life-
threatening accident” could be based on being either
in a fender bender in which no one was hurt or in a col-
lision involving death and injuries. Positive responses
to “You were involved in a fire, flood, or natural disas-
ter” could be given by respondents who were evacuated
safely prior to a minor impact on their homes as well as
by respondents who were injured, lost loved ones, and
had their homes destroyed. Equivalent scores based on
responses to such checklist items tend to mask very dis-
parate actual experiences.

The second problem with the conclusion that vul-
nerability factors are more important is that there are
consistent findings of dose/response relationships
between severity of exposure and rates of PTSD (e.g.,
Dohrenwend et al. 2006) that are obscured by check-
list measures. These dose/response relationships, if
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of sufficient magnitude, may be consistent with the
proposition that the stressor is primary in the devel-
opment of PTSD. One would expect to find the clearest
evidence for the primacy of the stressor in the results
of PTSD research on very severe exposure to life-
threatening events in hazardous situations, such as in
natural disasters and war. It is likely that both the fre-
quency and duration of exposure to stressors in such
situations (e.g., Rahe 1988, Rona et al. 2007), as well
as the kinds of stressors involved, are important in the
development of PTSD.

Consider one of the best examples of this research,
a study of 56 American men who had been prisoners
of the Japanese during World War II compared with
262 prisoners of the Germans who received less harsh
treatment (Engdahl et al. 1997). The men were system-
atically sampled from lists of former prisoners of war
(POWSs)knowntoberesidingin Minnesota, Wisconsin,
or North Dakota. They were given diagnostic examina-
tions by experienced clinicians using the Structured
Clinical Interview for DSM-III-R (SCID) (Spitzer
et al. 1987). About 45-50 years after their release,
former POWs of the Japanese were found to have a life-
time PTSD prevalence rate of 84% and a current rate
of 59%, compared with rates of 44% and 19% for the
POWs of the Germans.

These results suggest that long-lasting stressors that
are life-threatening are primary in the onset of PTSD,
and probably in the persistence or episodic recurrence
of PTSD over long periods of time after exposure.
However, exposures in such situations are complex.
We lack detailed knowledge of what particular combi-
nations of exposures in hazardous situations approach
being sufficient for the development of PTSD in previ-
ously normal persons. Nor is it clear what types and
durations of exposures in hazardous situations lead to
a more or less adverse course of the disorder once it
develops. Further, we lack information as to whether
the events in hazardous situations have counterparts
in more usual situations that would help explain why
symptoms of PTSD and the PTSD symptom syndrome
have been found to be associated with non-Criterion A
events in more usual situations of everyday life.

19.5 Toward resolution of criterion A
issues

To gain such knowledge, we will need systematic
research on the situations in which Criterion A and
other stressful events occur, and on the general and

specific characteristics of the diverse-seeming events
in such situations.

19.5.1 The situations in which stressful
events occur

Stressful events occur along a continuum of situ-
ations in which people live their lives. These situations
can range from hazardous situations with persistent
threat to regular life activities, such as those involved
in domestic relationships, education, work, and play.
At the hazardous end of the continuum are not only
communities in the midst of prolonged natural disaster
and racial/ethnic violence, but also family situations
characterized by long-standing domestic violence.
Next along the continuum might be situations of pro-
longed poverty, which increase the likelihood that the
individual will experience acute events such as eviction
from housing and becoming homeless. While situ-
ations at the safe and prosperous end of the continuum
pose less threat to life, physical integrity, and basic
needs for food and shelter, these situations are hardly
free of life-threatening events, such as serious phys-
ical illnesses and injuries; severe losses, such as deaths
of loved ones; and events, such as divorce and loss of
job, that threaten important personal goals. There are
similarities as well as differences between major nega-
tive events in hazardous situations and major negative
events in the relatively safe situations.

19.5.2 Major negative events in hazardous
situations

Major negative events in hazardous situations have the

following general characteristics:

(1) Their valence is negative (e.g., they represent loss
rather than gain).

(2) The source of most of the major negative events is
external. The circumstances leading up to them
are beyond the control of the individual and
uninfluenced by her/his actions, as, for example,
being caught in an ambush in a war zone. In the
past, I have called these events with external
sources “fateful” (e.g., Dohrenwend 1979). For
source, the crucial distinction is between externally
generated events and self-generated events, a
distinction that is often a matter of degree. Genetic
factors are more likely to influence the onset of the
self-generated events (Kendler & Baker 2007).

(3) Onset is often unpredictable to the person
experiencing the event, as in the ambush above.
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(4) Some of the events are life-threatening and,
hence, most central to the needs and goals of the
individual.

(5) Some of the events are likely to exhaust the
individual physically (e.g., being under prolonged
enemy attack or, for POWs, being in a long forced
march).

(6) The events are large in objective magnitude; that is,
they are highly likely to bring about great negative
changes in the usual activities of the individual
(e.g., major casualties in his unit resulting from
the ambush). I have postulated that when these
negative changes are beyond the individual’s
ability to control, they are the proximal causes of
the onset of disorder (Dohrenwend 1998, 2000).

19.5.3 Major negative events in more
usual situations

Examples of major negative events in more usual and
less hazardous situations are experiencing the death
of a loved one, losing a job, and being a victim of
child abuse or rape. Some of the characteristics that
define major negative events in hazardous situations
occur to some degree in most of these major negative
events in more usual situations, though rarely are all of
them present. Still, some of the major negative events
in more usual circumstances do have most of these
characteristics. For example, child abuse and neglect
have many of the characteristics of events in hazard-
ous situations and strike at the most vulnerable stages
of human development; in the context of prolonged
domestic violence, abuse and neglect could be consid-
ered an ongoing hazardous situation. Some rape events
are not only negative, but also externally generated,
unpredictable, and life-threatening. Life-threatening
physical illnesses and injuries can have much in com-
mon with events in hazardous situations (which can,
of course, include life-threatening injuries).

The similarities and contrasts between the above
examples and events in hazardous situations are rela-
tively clear-cut. Assessing the points of similarity and
contrast between major negative events in hazard-
ous situations and major events in more usual situa-
tions of individuals in the general population becomes
more complicated when we consider events such as
marital separation or divorce, the full variety of events
involving job loss (e.g., being fired for cause, as well as
becoming unemployed because of a plant shutdown),
or some types of physical illness or injury that may not

occur independently of the actions of the individual.
The origins of these types of event may as often be
in the “stress-generative” behavior of the individual
(Hammen 1991) as in the environmental conditions to
which the individual is exposed. Still more frequently,
a complex mixture of the person’s behavior and fac-
tors in her/his external environment brings about such
events. Moreover, the duration of negative changes in
usual activities that follow the event may depend more
on the coping ability of the person (e.g., choosing a
good divorce lawyer, using a successful strategy of job
search following job loss) than on external factors in
the wider environment (e.g., soldiers getting reinforce-
ments when outnumbered in a firefight, allied forces
liberating concentration-camp survivors).

19.6 Implications

What to include in and exclude from the definition
of Criterion A stressors in the next formulation of
PTSD should depend on a great deal of systematic
research with all types of situations and related nega-
tive events. Such research should utilize rigorous
diagnoses by experienced clinicians rather than the
symptom screening scales currently so widely used,
and it should use record-based measures together with
labor-intensive narrative/rating measures of exposure
rather than self-report checklists of Criterion A and
other stressful events that suffer from the problem of
intracategory variability (Dohrenwend 2006). This tall
order is unlikely to be filled in time for the publication
of DSM-5.

In the absence of much of what we would like to
have as evidence, I believe that the decision about
what to include in Criterion A1 should depend on how
strongly we want to adhere to the assumption that the
stressors are more important in the development of
PTSD than personal vulnerability factors. Full adher-
ence would require Criterion A inclusion on the basis
of how nearly we think the externally generated stres-
sors approach being sufficient for the development of
the PTSD symptom syndrome. On the basis of exist-
ing evidence, priority would be given to stressors with
the following general characteristics: negative valence,
unpredictability, external source, high centrality
involving life threat or threat to physical integrity,
large magnitude of uncontrollable negative changes,
and strong tendency to exhaust the exposed individual
physically. Such events occur with greatest frequency
and duration in hazardous situations — such as com-
bat during wartime and prolonged human-made and
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natural disasters. Such hazardous situations/events
are rare in most general populations. Moreover, we
know that PTSD symptoms and the PTSD symptom
syndrome are associated with quite different events in
more usual situations. However, these more common
events in more usual situations are unlikely to be suffi-
cient causes of the PTSD symptom syndrome and may
not even be more important than some of the vulner-
ability factors.

Alternatively, if we set aside the primacy assump-
tion about the paramount importance of the exposure,
we could do one or more of the following as a basis for
creating additional subtypes of PTSD to consider along
with, and in comparison to, the prototypical externally
generated, life-threatening Criterion A events in haz-
ardous situations above:

(1) Establish subtypes based on the source of
the events (externally generated versus self-
generated). This would allow inclusion in one of
these subtypes of events such as being involved
in alife-threatening automobile accident that
resulted from the individual’s attempting to drive
while intoxicated.

(2) Relax the life threat or threat to physical integrity
requirement of the prototype. This would let us
move down the centrality hierarchy from life
threat and threat to physical integrity to events
that start with threat to basic needs or threat to
social goals. As a result, we could create a subtype
that includes mortgage foreclosure, loss of a job,
and other types of currently non-Criterion A
major negative events that some recent studies
have found to be related to the symptom syndrome
of PTSD.

(3) Create a subtype consisting of exposure to major
negative events that happened to others close to
the respondents.

(4) Add a subtype for direct witnessing of serious
negative events to others.

(5) Add another subtype consisting of indirect
witnessing of life-threatening events, such as
repeated television viewing of the World Trade
Center attacks, which was found to be strongly
associated with symptoms of PTSD (Schlenger
etal. 2002).

Creation of such subtypes would, of course, compli-
cate the relatively clear-cut starting point of Criterion A
in PTSD as described in DSM-III, where stressors were
“outside the range of usual human experience” and

capable of evoking “significant symptoms of distress
in almost everyone” Even in the broadened defini-
tions of DSM-III-R and DSM-1V, there is a continuing
central focus on life threat and a central assumption
that Criterion A exposure is primary in this disorder.
However, the addition of subtypes of exposure to the
prototype of Criterion A - externally generated, life-
threatening, usually in hazardous situations — would
stimulate the kinds of research and clinical observation
needed to test basic assumptions about the primacy of
the stressor and to systematically specify what ulti-
mately should and should not be included in a defini-
tion of Criterion A as part of a diagnosis of something
that could reasonably be called “posttraumatic.”

Their heuristic value would make the creation of
subtypes of exposure and related PTSD symptoms
much preferable to consigning arbitrarily to adjust-
ment disorder whatever exposure is associated with the
requisite PTSD symptoms but is not included in a hap-
hazardly constructed and rapidly growing list of inclu-
sion criteria for Criterion A. It is possible, for example,
that the different subtypes of exposure would be more
or less likely to be followed by the PTSD symptom
syndrome and be characterized by differences in any
or all of the following: biological correlates: profiles of
intrusive, avoidance, and arousal symptoms; types and
severity of impairment of functioning; types of comor-
bid disorders; differences in family history of psychi-
atric disorders, and types of treatment and treatment
outcomes. Construction of PTSD syndrome/exposure
subtypes and investigation of their correlates could
help answer basic questions such as the following:

(1) Should PTSD be classified as a stress-induced

fear circuitry disorder? This question could be

investigated, because some of the subtypes do not

feature stressors that are mainly fear-inducing.
(2) What are the similarities and differences

between the PTSD syndrome associated with

prototype Criterion A stressors and the PTSD-

like syndromes associated with the various other

subtypes of situation/event exposures?

(3) What does the present PTSD syndrome have

in common with and how does it differ from

the syndromes of other disorders in which

environmental stressors that do not involve fear-

inducing life threat or threat to physical integrity
play a strong role?

(4) Which stressors and situations are necessary and
which are sufficient for the development of the

PTSD symptom syndrome?
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(5) Is the PTSD symptom syndrome as currently
defined better described as a general stress-
response syndrome than as a specific response to
“traumatic” stressors?

(6) What are the implications of answers to the above
questions for the diagnosis of posttraumatic stress
disorder?
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disorders

20.1 Introduction

Anxiety is a normal, inborn, adaptive emotion found
throughout the animal kingdom. For an organism to
function effectively, anxiety should be generated when
in a threatening situation. Most animals do not live in
isolation, and forming attachment relationships is also
a normal, inborn adaptive process that serves, in part,
to protect an organism from danger. Across species, the
presence of an attachment figure reduces the intensity
of anxiety in the face of threat. At the same time, separ-
ation from an attachment figure may itself be perceived
as a danger and elicit anxiety.

The purpose of this chapter is to describe research
pertaining to the association between attachment
relationships and vulnerability to anxiety disorders.
Anxiety disorders are characterized by the presence of
anxiety, often intense, in situations that are not object-
ively dangerous. In the last decade, investigators have
begun to address the role of adult attachment inse-
curity as a vulnerability factor for DSM-IV anxiety
disorders, especially posttraumatic stress disorder
(PTSD). Additionally, adult separation anxiety dis-
order has emerged as a clinically significant condition
that requires targeted attention (Fagiolini et al. 1998).
In this chapter, we discuss recent research that suggests
possible pathways from attachment to anxiety disor-
ders in the areas of emotional regulation, anxiety sensi-
tivity, and cognitive style.

20.2 Defining attachment

The attachment relationship is a specific type of relation-
ship with three defining characteristics. Attachment fig-
ures are targets of proximity seeking, serve as a safe haven
in times of stress, and serve as a secure base from which
the attached person can pursue other life goals. Behaviors
of the attachment figure result in different patterns of
responses in the attached person, which are then built

. Attachment, separation, and anxiety

Elizabeth Sagurton Mulhare, Angela Ghesquiere, M. Katherine Shear

into his or her attachment systems and tend to persist
over time. These individual differences can be broadly
characterized as secure or insecure, depending on the
degree to which the attachment figure is experienced as
predictable, responsive, attuned, and satisfying.

Attachment theory developed from an ethological-
evolutionary perspective that identified attachment
behaviors as instinctive and necessary for survival
and adaptation, with similarities observed between
and among animal species and human beings. The
bio-behavioral attachment system serves develop-
mental objectives, as well as adult psychophysiologi-
cal regulatory functions (Hofer 1984, Schore 2000,
Schore & Schore 2008). Much of the attachment litera-
ture focuses on infants and their caregivers and views
attachment as a way of maintaining safety and security
during development and into maturity. Attachment
theory posits that early interactions between an infant
and his or her primary caregivers contribute to the for-
matjon of a template for relationship functioning and
affect regulation over the life course (Ainsworth 1969,
1991, Bowlby 1969, 1973, 1977, 1980, 1988, Ainsworth
etal. 1978, Reiss 1991).

The development and functioning of working mod-
els is an integral part of the attachment system (Bowlby
1969, 1973, 1977, 1980, 1988). In early childhood,
physical proximity to the caregiver is required to calm
anxiety. As a child develops, mental representations, or
working models, of the attachment figure are created,
and these reduce anxiety in the physical absence of the
caregiver. Perception of threat activates the attachment
system, leading to proximity-seeking behavior. Secure
early attachment experiences are believed to lead to
working models that operate efficiently and effec-
tively to resolve anxiety in stress-provoking situations.
Conversely, for children with insecure attachment,
mental representations of attachment figures are less
effective in regulating anxiety derived from perceived

Anxiety Disorders: Theory, Research, and Clinical Perspectives, ed. Helen Blair Simpson, Yuval Neria, Roberto Lewis-Fernandez,
Franklin Schneier. Published by Cambridge University Press. © Cambridge University Press 2010.
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threats, resulting in reduced ability to self-soothe and
increased vulnerability to prolonged anxiety states
(Bowlby 1973).

Recently, attachment researchers have begun to
conceptualize the working model in a way more con-
sistent with what is known about brain functions and
with the fact that the quality of relationships often var-
ies over time. Working models are hypothesized to be
hierarchical associative memory networks contain-
ing exemplars of specific relationships in the form of
episodic memories. Models of specific relationships
become exemplars of generic relationship schemas.
Mikulincer (2007, p. 24) explains:

everyone possesses models of security attainment, hyper-
activation, and deactivation and so can sometimes think
about relationships in secure terms and at other times
think about them in less secure, more hyperactivating
or deactivating terms. Due to differences in relation-
ship histories, dominant working models differ across
individuals.

According to Bowlby’s theory, working models
based on predictable, responsive, attuned, and satis-
fying interactions between child and caregiver form
the basis of a secure generalized attachment style
that influences subsequent attachment functioning.
However, as Mikulincer’s quote illustrates, current
attachment research suggests a somewhat more com-
plex and variable model. Studies do support Bowlby’s
belief that attachment security could change over the
life span (Hamilton 2000, Waters et al. 2000); it is pos-
sible to characterize individual differences in attach-
ment representation, but attachment style is not always
stable over time.

20.3 Assessing attachment

Mary Ainsworth (1969, 1991) was the first to systemat-
ically measure attachment style. Her Strange Situation
evaluation tool classifies early childhood attachment as
either secure, insecure-avoidant, insecure-ambivalent,
or insecure-disorganized. The Strange Situation con-
sists of a brief evaluation session with a one-year-old
child, his or her mother, and a clinician, during which
the mother leaves the child alone with the evaluator
for a short period and then returns. Bartholomew and
Horowitz (1991) measured attachment style using four
categories created by intersecting axes of model of selfand
model of other, which represent attachment anxiety and
attachment avoidance. The model of self axis ranges from
no fear of rejection or abandonment by others (low anx-
iety), to intense fear of rejection due to poor self-esteem

and sense of personal unworthiness (high anxiety). The
model of other axis ranges from trust of other persons
(low avoidance), to mistrust and avoidance of others
and close interpersonal relationships (high avoidance).
According to this framework, securely attached indi-
viduals have low anxiety and low avoidance and a posi-
tive view of self and others. The other three attachment
styles, all considered to be insecure, are dismissive (posi-
tive view of self and negative view of others; low anxiety
and high avoidance), preoccupied (negative view of self
and positive view of others; high anxiety and low avoid-
ance), and fearful (negative view of both self and others;
high anxiety and high avoidance).

Several self-report attachment scales have been
derivedfromBartholemewandHorwitz’s(1991)attach-
ment principles. The Relationship Questionnaire (RQ),
in which respondents rate the degree to which written
descriptions of the four attachment styles describe their
own relationship experiences, is commonly used and
has high predictive validity. The Experiences in Close
Relationships (ECR) scale consists of two 18-item sub-
scales that measure Bartholomew and Horowitz’s two
underlying components of adult attachment: view of
self and view of others (Watt et al. 2005). Other com-
monly used self-report measures include the Adult
Attachment Interview (AAI) (George et al. 1985), the
Romantic Attachment Scale (Hazan & Shaver 1987), the
Adult Attachment Scale (AAS) (Collins & Read 1990),
the Revised Adult Attachment Scale (RAAS) (Collins
1996), the Attachment Style Interview (Bifulco et al.
2006), and, for adolescents, the Inventory of Parent
and Peer Attachment (IPPA) (Armsden & Greenberg
1987).

20.4 Correlates of attachment style

Researchers have studied the relationship between
adult attachment style and psychological function-
ing. Using data from the 1994 National Comorbidity
Survey (NCS), Mickelson and colleagues (1997) found
that the presence of an adult psychiatric disorder
correlated with insecure attachment, both anxious
and avoidant, as measured using Hazan and Shaver’s
(1987) instrument that categorized attachment styles
(secure, avoidant, and anxious) on a four-point scale,
ranging from not at all like me (score of one) to a lot
like me (score of four). The NCS included data from a
large representative sample of Americans aged 15-54,
with 8098 respondents selected using a stratified ran-
dom sampling method. About 59% of study subjects
were found to have a secure attachment style, 25% an
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avoidant attachment style, and 11% an anxious attach-
ment style. Respondents classified as secure were more
likely to be female, older, married, white, better edu-
cated, and better off financially than those classified as
insecure. Respondents classified as avoidant were more
likely to be male, in the age range 25-44, married or
previously married (as opposed to never married), and
to be either black or “other” race. Respondents classi-
fied as anxious were more likely to be young, previously
married, black or Hispanic, less well educated, and less
well off financially. In general, anxious attachment style
decreased with age.

Mickelson and colleagues (1997) also examined
the relationship between adult attachment style and
childhood experiences, and found that adverse events
in childhood were positively related to insecure attach-
ment in adulthood. Parental divorce/separation, but
nototherinterpersonalloss, wasassociated with attach-
ment insecurity. Perceptions of maternal and paternal
warmth were positively correlated with a secure attach-
ment style and negatively correlated with insecure
attachment styles, both avoidant and anxious. Paternal
over-protectiveness was related to secure attachment,
but maternal over-protectiveness was related to inse-
cure attachment. Secure attachment was associated
with high self-esteem, internal locus of control, extro-
version, and openness to experience. External locus of
control and neuroticism were higher in the avoidant
and anxious groups. Overall religiosity was related to
secure attachment, while Christian fundamentalism
was more related to the anxious attachment style.

Mickelson and colleagues (1997) suggested that
attachment insecurity may be most related to adverse
events in which adults fail to meeta child’s expectations
for trust, safety, and reliability (e.g., parental divorce/
separation, physical abuse, serious neglect, parents
being violent to each other). Childhood exposure to
parental psychopathology, such as depression, sub-
stance abuse, and personality disorders, may be asso-
ciated with early internal working models of others
as being unsafe and undependable. The connection
between attachment and psychopathology suggests
that insecure attachment is a predisposing factor for
adult psychopathology, including anxiety disorders.

20.5 The role of attachment in
emotion regulation

If there is a relationship between attachment security
and affect regulation, then attachment insecurity may

be a risk factor for anxiety disorders. Beginning with
Bowlby, theoretical models included a role for attach-
ment in understanding the effectiveness of emotional
regulation (Schore 1996, 2000, 2001, 2002, Schore &
Schore 2008). Schore and his colleagues believed that
the earliest infant-caregiver relationship is critical
to lifelong psychological functioning. These authors
argued that communication between infant and care-
giver occurs via non-verbal cues and intuitive trans-
mission of affective states described as “intersubjective
affective transactions,” thought to link pre-verbal, pre-
rational brain structures of both infant and caregiver.
Accordingto Schore and Schore (2008), intersubjective
affective transactions facilitate postnatal maturation of
the infant brain and development of right-brain affect-
ive and self-regulatory functions. Fonagy and Target
(2005) maintained that a caregiver who perceives,
reflects, and modulates an infant’s affective states is a
key mechanism for the development of self-regulatory
capacity, and that this is the primary function of the
attachment system.

If Schore and Fonagy are correct, affect regula-
tion that develops in the context of infant attachment
relationships may protect against later development of
adult mood and anxiety disorders. Conversely, early
disturbance in attachment relationships may interfere
with optimal development of neurobiological systems
that underlie regulation of emotional states, in particu-
lar the ability to restore equilibrium following a period
of anxious arousal. Right-brain functions hypoth-
esized to be influenced by early attachment are those
that play a role in the reception and processing of kin-
esthetic information received from bodily sensations.
Schore and Schore (2008) postulated that attachment
experiences during the first and second year of life
cause biological changes that affect the development
of the corticolimbic system in the prefrontal cortex
involved in maintaining emotional regulation. During
this period of early life, adverse affective experiences
leading to prolonged, unregulated stress can inhibit the
optimal development of these corticolimbic circuits,
possibly predisposing the individual to psychiatric dis-
orders related to emotional dysregulation. Right-brain
functions that are not fully developed could likewise
contribute to the heightened sensitivity and maladap-
tive response to interoceptive cues characteristic of
anxiety sensitivity seen in panic and other disorders.
While insecure attachment may not be more frequent
in panic than in other disorders (Marcaurelle et al.
2005, Stewart & Watt 2008), it is possible that anxiety
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sensitivity may be one pathway to the development of
problematic states of adult anxiety.

Since attachment theory postulates that attachment
style can be changed, some authors have suggested
that the role of attachment in emotional regulation has
implications for therapist behavior in the treatment
of anxiety and other affective disorders (Sable 2008,
Schore & Schore 2008). This point of view emphasizes
the soothing and regulatory effect of non-verbal, right-
brain to right-brain communication between therapist
and patient. These authors suggest that therapists serve
functions similar to a secure attachment in providing
non-verbal, emotional regulatory functions. Through
empathic attunement and response to a patient’s non-
verbal cues and communications, a secure attachment
relationship is created that promotes the development
of self-regulatory systems. As the patient internalizes
repeated attuned interactions between him- or herself
and the therapist, affective self-regulation is fostered. If
this idea is valid, it has implications for examining other
close relationships in the patient’s life. Intervention to
improve attachment functioning would be expected to
have beneficial effects on anxiety and depression. This
is a central principle of interpersonal psychotherapy
(Klerman et al. 1984).

Secure attachment may be associated with resilience,
and at least one study has shown this to be the case.
Neria and colleagues (2001) studied elite Israeli soldiers
in real-world stressful situations and found that secure
attachment style correlated with high mental health
scores and with components of “hardiness,” a construct
that includes commitment to self-actualization, a sense
of control, and positive response to challenges. Avoidant
and ambivalent attachment styles were negatively corre-
lated with these “hardiness” components and positively
correlated with general psychiatric symptomatology.

20.6 Attachment, cognitive style,
and anxiety sensitivity

20.6.1 Anxiety sensitivity and attachment

Much research has identified a correlation between
insecure attachment and anxiety sensitivity (Stein et al.
1999, Watt et al. 1998, 2005) and between anxiety sen-
sitivity and anxiety disorders (Taylor et al. 1992, Rector
et al. 2007). Anxiety sensitivity refers to the fear that
physical and psychological symptoms of anxiety, such
as shortness of breath, increased heart rate, trembling,
and cognitive confusion will have frightening social,

physical, or psychological consequences. The concept
of anxiety sensitivity is derived from Reiss’s (1991)
expectancy model of fear, panic, and anxiety, which
includes components of fear of injury, fear of anxiety,
and fear of negative evaluation. Anxiety sensitivity, or
“fear of fear;” also includes irrational beliefs about the
danger posed by anxiety sensations. Anxiety sensitiv-
ity can be measured by either the Anxiety Sensitivity
Index (ASI) or the Anxiety Sensitivity Index-Revised
(ASI-R). The ASI is a 16-item measure composed of
lower-order categories of physical concerns, social
concerns, and psychological concerns (Watt et al.
2005). The ASI-R is a 36-item self-report measure that
assesses the respondent’s degree of fear about normal
anxiety reactions in the four categories of cardiovascu-
lar symptoms, respiratory symptoms, publicly observ-
able anxiety reactions, and cognitive dyscontrol.

Several recent studies have found a positive cor-
relation between insecure attachment and anxiety
sensitivity (Watt et al. 1998, 2005, Stein et al. 1999).
Weems and colleagues (2002) administered the ASI
and the Experiences in Close Relationships (ECR)
scale (Bartholomew & Horowitz 1991) to 203 high-
school students and 324 university students in south-
east Florida (61% Hispanic American, 19% African
American, 9% Caucasian, and 3% Asian). Participants
with fearful and preoccupied attachment styles were
found to have the highest levels of anxiety sensitiv-
ity, and more than 75% of participants with elevated
ASI scores were classified as fearful or preoccupied.
Both fearful and preoccupied attachment styles were
associated with a negative view of self. A similar study
by Watt and colleagues (2005) examined anxiety sen-
sitivity and attachment styles in all close relation-
ships, not just in romantic relationships. A total of
226 college students completed the ASI, the ECR, the
Relationship Questionnaire (RQ), and the State-Trait
Anxiety Inventory-Trait Scale (STAI-T). Thirty-nine
percent had secure attachment style, with the remain-
der divided equally across the other three attachment
styles. Fearful or preoccupied respondents had higher
levels of both anxiety sensitivity and trait anxiety than
those with secure or dismissive attachment styles, sug-
gesting that negative self-views, but not negative views
of others, are associated with anxiety sensitivity.

20.6.2 Anxiety sensitivity and anxiety

disorders

Aggregate scores of 25 or higher on the ASI-R are asso-
ciated with a high probability of clinically significant
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anxiety symptoms, while scores of 30 or higher are
associated with a likely diagnosis of DSM-IV anxiety
disorder, particularly panic disorder, agoraphobia, or
PTSD (Weems et al. 2002). In the study by Weems and
colleagues (2002), a subgroup of 14.3% of the college
sample and 15.2% of the high-school sample had ASI
scores above 30. This finding is consistent with other
research that has found heightened levels of anxiety
sensitivity in persons diagnosed with PTSD, general-
ized anxiety disorder (GAD), obsessive-compulsive
disorder, social anxiety disorder (SAD), and panic dis-
order (Reiss 1991, Taylor et al. 1992, Watt et al. 2005,
Rector et al. 2007, Viana & Rabian 2008). Longitudinal
studies have found that persons with high anxiety sen-
sitivity are at particularly increased risk for the develop-
ment of panic disorder (Maller & Reiss 1992, Schmidt
etal. 1997,1999).

20.6.3 Cogpnitive response style as a
mediator between attachment and anxiety

disorders

According to Reiss’s (1991) expectancy model, cog-
nition plays a major role in the development of anxi-
ety. Theorists such as Beck (1985) and Ellis (1962)
have long postulated a link between psychopathology
and negative, inaccurate thoughts and perceptions,
or cognitive errors. A person with a negative cogni-
tive response style tends to interpret interpersonal
situations in a negatively distorted manner, creating a
propensity to encode selective environmental and inte-
roceptive information as threatening. Negative cogni-
tive response styles are associated with a negative view
of self, which is, in turn, associated with high levels of
anxiety sensitivity (Bartholomew & Horowitz 1991).
Weems and colleagues (2001) also found correlations
between cognitive style and anxiety disorders.

Research by Rector and colleagues (2007) examined
the relationship between dimensions of anxiety sensi-
tivity and DSM-IV diagnostic categories. The cognitive
dimension of the ASI was non-specific and found to be
highly correlated with GAD, panic disorder, and major
depression. The relationship between panic disorder
and cognitive dimensions of anxiety was most prom-
inent in the subgroup of panic disorder patients that
presented with worry thoughts of “going crazy” or “los-
ing control” The researchers suggested that distorted
perceptions of the uncontrollability and dangerous-
ness of repetitive thought contributed to worry and
rumination seen in depression and GAD.

Mikulincer and colleagues (2000) parsed the rela-
tionship between cognitive style and anxiety and
attachment. In their study of the cognitive accessibil-
ity of word groups related to attachment themes, they
found higher activation of separation and rejection
worry thoughts among persons with insecure versus
secure attachment styles. Other investigators have
hypothesized that attachment insecurity helps set the
stage for cognitive errors associated with a negative
cognitive response style, especially in the context of
interpersonal experiences. Mikulincer and colleagues
outlined a model of how attachment style influ-
ences response strategies when a threat is perceived
(Mikulincer & Shaver 2003, Mikulincer et al. 2003).
They suggested that securely attached persons employ
strategies that utilize reliable helpful support of others,
while anxiously attached persons employ hyperactivat-
ing strategies designed to demand more attention from
others, and avoidant persons deny the need for others
and rely excessively on themselves. These strategies
contain cognitive, behavioral, and affective compo-
nents, and when used regularly in stressful situations
they can shape self-image. Dysfunctional cognitive
patterns may mediate the development of heightened
anxiety sensitivity in persons with insecure attachment
styles. In addition to being determined by genetic fac-
tors, anxiety sensitivity is likely maintained by negative
cognitive patterns that are established and reinforced
through repeated unattuned attachment experiences.

Research by Scher and Stein (2003) further sup-
ports the role of cognition as mediator between
attachment and anxiety pathology. Scher and Stein
examined recollected parental attachment experi-
ences and hypothesized that threatening parental
behaviors would be associated with anxiety disor-
ders, rejecting behaviors with depressive disorders,
and overall negative parental behaviors with anxiety
sensitivity. Here, 249 college students completed
the ASI, measures to assess current anxiety (the
Beck Anxiety Inventory) and depression (the Beck
Depression Inventory and the Depression Symptoms
Index), and measures that assessed perception of hos-
tile or rejecting parental behaviors (Adult Parental
Acceptance-Rejection Questionnaire and Parent
Threat Inventory). Results showed that parental
behaviorsthat wererecalled tobe threatening, hostile,
or rejecting showed a small but statistically signifi-
cant association with anxiety sensitivity. Threatening
parental behaviors were associated with fear of pub-
licly observable anxiety symptoms, while hostile and
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rejecting parental behaviors were related to fears of
losing control over one’s thoughts. Results of this
cross-sectional study raised the possibility that anx-
iety sensitivity may mediate the relationship between
threatening parental behavior in childhood and later
development of anxiety-disorder symptomatology,
while fear of losing control of one’s thoughts may
mediate the relationship between hostile and reject-
ing parental behavior and future depressive symp-
toms. Parental threatening behaviors were found to
have a stronger correlation with anxiety sensitivity
than hostile and rejecting behaviors, consistent with
the proposition that having unavailable parenting
may bias cognitive schemas toward a view of attach-
ment figures as unpredictable and unreliable.

20.7 Attachment relationships and
anxiety disorders

20.7.1 Separation anxiety disorder

Separation anxiety disorder (SepAD) is the anxiety
disorder most directly linked to attachment relation-
ships. This condition has received most attention as a
childhood diagnosis. However, adult separation anx-
iety disorder has also been identified (Manicavasagar
& Silove 1997, Manicavasagar et al. 2000, Cyranowski
et al. 2002), and the DSM-5 workgroup is considering
whether to include this in the new diagnostic manual.
While distress upon separation from an attachment
figure is developmentally normal, children with separ-
ation anxiety disorder experience anxiety beyond the
normal developmental period.

Childhood separation anxiety disorder (C-SepAD)
is the most common childhood anxiety disorder. The
estimated prevalence of C-SepAD in the general popu-
lation is 4%, and it is about twice as frequent in females
(Shear et al. 2006). C-SepAD has a high spontaneous
recovery rate, although children are at some increased
risk for the development of other anxiety disorders
(Cantwell & Baker 1989, Last et al. 1996, Silove et al.
1996, Aschenbrand et al. 2003). In addition, children
with persistent C-SepAD may have an increased risk
of developing a depressive disorder (Foley et al. 2004).
However, the most common adult anxiety disorder
resulting from C-SepAD is adult separation anxiety
disorder (A-SepAD) (Shear et al. 2006).

The causes of C-SepAD remain unknown, but, as
is the case with anxiety sensitivity, the disorder may
develop out of both biological and environmental

factors. Animal research indicates that separation
distress is a biologically hardwired response, primar-
ily activating the anterior cingulate, when animals are
separated from a primary attachment figure (Panksepp
2005). Likewise, Bowlby (1969, 1973) considered sep-
aration anxiety as an adaptive, biologically based
response that helps keep a vulnerable child close to
its caregiver; however, separation anxiety disorder
occurs when this response is excessive in frequency,
intensity, and duration. Cronk and colleagues utilized
twin research to show a significant heritable aspect of
C-SepAD (Cronk et al. 2004). In another study, 63%
of children diagnosed with juvenile separation anx-
iety disorder had at least one parent with C-SepAD
(Manicavasagar et al. 2001).

Some authors have argued that C-SepAD be con-
ceived as an insecure attachment relationship, with
the specific C-SepAD symptoms only an outward
manifestation of a deeper orientation (Ollendick et al.
1993). While the argument makes conceptual sense,
it is difficult to test, and the existing literature does
not clearly discern the cause-and-effect relationship
of caregiving and C-SepAD. Though insecure attach-
ment may lead to C-SepAD, it is also possible that a
child with C-SepAD may, through his or her behav-
ior, elicit frustration and other negative affects in the
parent, thus affecting the relationship. If so, it may be
incorrect to attribute the separation anxiety to disturb-
ance in caregiving. While there are few longitudinal
data pertaining to the association between attachment
style and separation anxiety, a few existing studies
do show insecure attachment preceding C-SepAD.
Warren and colleagues (1997) found a correlation
between the insecure attachment styles of one-year-
oldsidentified using Ainsworth’s Strange Situation and
later separation anxiety disorder. Similarly, Dallaire
and Weinraub (2005) found that children identified
at 18 months via the Strange Situation as insecurely
attached reported significantly more separation anx-
iety at age six than did securely attached children.

Although the DSM-IV-TRaffirms thatadultsaged
18 and older can have separation anxiety disorder,
few clinicians screen for this condition, and there is
a paucity of research on A-SepAD. Manicavasagar
and colleagues (1997) discovered a distinct cluster of
symptoms, similar to those of child separation anx-
iety, in a community sample. Symptoms of A-SepAD
are similar to those of C-SepAD, though the object
of attachment differs. A parent is the most common
object for children, whereas partners or children
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are more often the attachment figure in A-SepAD.
Maternal separation anxiety involves excessive anx-
iety in mothers when separated from their infant
children, and it can occur in early childhood or in
response to adolescent distancing behavior (Hock
et al. 1989, 2001). Moreover, while the criteria for
C-SepADhighlightsomaticsymptomsofanxietysuch
as stomach aches, physical complaints are reported
less frequently in adults (Manicavasagar & Silove
1997). Cyranowskiand colleagues (2002) developed a
Structured Clinical Interview for Separation Anxiety
Symptoms (SCI-SAS) and tested it on a mixed sample
of adult psychiatric outpatients and non-psychiatric
control subjects. They confirmed a unique group of
separation anxiety symptoms prevalent in adults.
Wijeratne and Manicavasagar (2003) also identified
A-SepAD among a small elderly sample.

Community prevalence of A-SepAD was evalu-
ated in the National Comorbidity Study replication
using the SCI-SAS (Shear et al. 2006). Results showed
a lifetime prevalence of 6.1%, a rate higher than that
found for C-SepAD. Similar to other studies, in about
a third of those with childhood-onset SepAD the dis-
order persisted into adulthood. Among those with
A-SepAD, the majority (78%) had onset in adulthood,
most commonly in young adulthood. There was a high
rate of comorbidity with other anxiety disorders, mood
disorders, and substance use disorders. Neither child-
hood nor adult SepAD was specifically associated with
adult panic disorder. Further, there was evidence that
A-SepAD was associated with functional impairment
even among those who did not have comorbid Axis I
conditions.

Not surprisingly, there is also evidence for a rela-
tionship between A-SepAD and attachment style.
Kobak and Sceery (1988) found that college students
who reported secure attachment relationships with
their parents adjusted better to college life than those
with insecure attachment relationships. Securely
attached students reported less separation anxiety,
less distress, greater social competence, and a better
ability to cope with negative feelings. Armstrong and
Roth (1989) discovered high rates of both separation
distress and anxious attachment in a population of
depressed college students with eating disorders.
Hock and colleagues (2001) found that separation
anxiety in parents of adolescents was associated with
attachment with their children. Mothers with greater
separation anxiety reported less comfort with close-
ness (B = -0.11) and less comfort depending on

others (B = -0.23), while fathers with greater separ-
ation anxiety were also less comfortable depending
on others (B = -0.14) and had more anxiety about
relationship rejection and abandonment (B = 0.18).

The subjective distress, impact on relationships,
and possible disruption of family functioning all
point to the importance of understanding and treat-
ing all forms of separation anxiety disorder. We found
no published treatment studies of A-SepAD, but cog-
nitive-behavioral treatments that focus on graded
exposure to the separation experience have been
studied in C-SepAD (Weems & Carrion 2003). Here,
ahierarchy of feared events is created in collaboration
with the child, and graded exposure is conducted.
During the exposure process, anxiety responses are
gradually extinguished and coping skills increased.
Usually, a be