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John M. Oldham, M.D., M.S.
Michelle B. Riba, M.D., M.S., Series Editors

2003 REVIEW OF PSYCHIATRY SERIES TITLES

• Molecular Neurobiology for the Clinician
EDITED BY DENNIS S. CHARNEY, M.D.

• Standardized Evaluation in Clinical Practice
EDITED BY MICHAEL B. FIRST, M.D.

• Trauma and Disaster Responses and Management
EDITED BY ROBERT J. URSANO, M.D., AND

ANN E. NORWOOD, M.D.

• Geriatric Psychiatry
EDITED BY ALAN M. MELLOW, M.D., PH.D.

As our world becomes increasingly complex, we are learning
more and living longer, yet we are presented with ever more com-
plicated biological and psychosocial challenges. Packing into our
heads all of the new things to know is a daunting task indeed.
Keeping up with our children, all of whom learn to use computers
and how to surf the Internet almost before they learn English, is
even more challenging, but there is an excitement that accompa-
nies these new languages that is sometimes almost breathtaking.

The explosion of knowledge in the field of molecular neuro-
biology charges ahead at breakneck speed, so that we have truly
arrived at the technological doorway that is beginning to reveal
the basic molecular and genetic fault lines of complex psychiatric
diseases. In Molecular Neurobiology for the Clinician, edited by
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Dr. Charney, Dr. McMahon (Chapter 2) outlines a number of
genetic discoveries that have the potential to affect our clinical
practice in important ways, such as validating diagnostic sys-
tems and disease entities, improving treatment planning, and
developing novel therapies and preventive interventions. Exam-
ples of these principles are illustrated in this book as they apply
to addictive disorders (Chapter 4, by Dr. Nestler), schizophrenia
(Chapter 3, by Dr. Gilbert and colleagues), psychiatric disorders
of childhood and adolescence (Chapter 1, by Drs. Veenstra-
VanderWeele and Cook), and mood and anxiety disorders
(Chapter 5, by Dr. Gould and colleagues).

Increased precision and standardization characterizes not
only the microworld of research but also the macroworld of clin-
ical practice. Current recommendations regarding standardized
assessment in clinical practice are reviewed in Standardized Eval-
uation in Clinical Practice, edited by Dr. First, recognizing that we
must be prepared to reshape our diagnostic ideas based on new
evidence from molecular genetics and neurobiology, as well as
from the findings of clinical research itself. In Chapter 1, Dr.
Basco outlines a number of problems inherent in routine clinical
diagnostic practice, including inaccurate or incomplete diag-
noses, omission of comorbidities, and various sources of bias,
and an argument is made to train clinicians in the use of a stan-
dardized diagnostic method, such as the Structured Clinical Inter-
view for DSM (SCID). Similar problems are reviewed by Dr. Lucas
(Chapter 3) in work with child and adolescent patients, and a
self-report diagnostic assessment technique, the Computerized
Diagnostic Interview Schedule for Children (CDISC), is de-
scribed. The CDISC is reported to have the advantages of enhanc-
ing patients’ abilities to discuss their concerns and enhanced
caretaker satisfaction with the intake interview.

Similarly, Dr. Zimmerman (Chapter 2) underscores the im-
portance of developing a standardized clinical measure with
good psychometric properties that could be incorporated into
routine clinical practice, presenting data suggesting the value of
one such system, the Rhode Island Method to Improve Diagnos-
tic Assessment and Services (MIDAS) project. Dr. Oquendo and
colleagues (Chapter 4), in turn, review the critical issue of the use
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of standardized scales to enhance detection of suicidal behavior
and risk of suicide in individual patients. The challenge to estab-
lish the cost-effectiveness of standardized assessment methodol-
ogy in clinical practice is illustrated by the efforts in the U.S.
Department of Veterans Affairs system, described by Dr. Van
Stone and colleagues (Chapter 5), to train clinicians in the use of
the Global Assessment of Functioning (GAF) scale, and to incor-
porate it into the electronic medical record.

In Trauma and Disaster Responses and Management, edited by
Drs. Ursano and Norwood, a compelling case is made by Dr.
Bonne and colleagues (Chapter 1) of the fundamental intercon-
nectedness between lifelong biological processes in humans and
animals, and the environment. The relevance of studies using an-
imal models to our understanding of posttraumatic stress disor-
der and other stress syndromes has become increasingly
important, elucidating the functional neuroanatomy and neu-
roendocrinology of stress responses. This growing research data-
base proves compelling when contemplating the human impact
of major disasters such as the Oklahoma City bombing, described
by Dr. North (Chapter 2), the effect of the World Trade Center
tragedy and other disasters on developing children, described by
Drs. Lubit and Eth (Chapter 3), and the potential and actual im-
pact of bioterrorism on individuals and large populations, re-
viewed by Dr. Ursano and colleagues (Chapter 5). The need for
early intervention, articulated by Dr. Watson and colleagues
(Chapter 4), becomes increasingly clear as we learn more, which
we must, about trauma and its effects.

As we learn more about many things, we make progress, but
always with a cost. We are getting better at fighting illness and
preserving health, hence we live longer. With longer life, how-
ever, comes new challenges, such as preserving the quality of life
during these extended years. Geriatric Psychiatry, edited by Dr.
Mellow, focuses on the growing field of geriatric psychiatry, from
the points of view of depression (Chapter 1, by Dr. Mellow), de-
mentia (Chapter 2, by Dr. Weiner), psychoses (Chapter 3, by Drs.
Grossberg and Desai), late-life addictions (Chapter 4, by Drs.
Blow and Oslin), and public policy (Chapter 5, by Dr. Colenda
and colleagues). It is clear that we are making progress in diag-
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nosis and treatment of all of these conditions that accompany our
increased longevity; it is also clear that in the future we will in-
creasingly emphasize prevention of illness and health-promoting
habits and behaviors. Because understanding motivated behav-
ior is a mainstay of what psychiatry is all about and we still have
not unraveled all of the reasons why humans do things that are
bad for them, business will be brisk.

Continuing our tradition of presenting a selection of topics in
each year’s Review of Psychiatry Series that includes new re-
search findings and new developments in clinical care, we look
forward to Volume 23 in the Review of Psychiatry Series, which
will feature brain stimulation in psychiatric treatment (edited by
Sarah H. Lisanby, M.D.), developmental psychobiology (edited
by B.J. Casey, Ph.D.), medical laboratory and neuropsychiatric
testing (edited by Stuart C. Yudofsky, M.D., and H. Florence Kim,
M.D.), and cognitive-behavioral therapy (edited by Jesse H.
Wright III, M.D., Ph.D.).
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Preface

Robert J. Ursano, M.D.
Ann E. Norwood, M.D.

In this book in the Review of Psychiatry series, the impact of trauma
is examined from the cellular to the community level. Distress after
traumatic events such as September 11 is universal. For most people,
transient sleep disturbance, increased anxiety, preoccupation with
the event, traumatic reminders, emotional numbness, and social
withdrawal will dissipate over time. For others, however, symp-
toms do not resolve, and a range of psychiatric disorders ensue.

In their chapter, Drs. Bonne, Neumeister, and Charney dis-
cuss the neurobiological and neuroanatomical responses to se-
vere traumatic events and the process by which an initially
adaptive response becomes maladaptive, producing long-term
adverse consequences. The authors approach the neural mecha-
nisms of posttraumatic stress disorder (PTSD) by presenting data
touching on the major symptom clusters of reexperiencing,
avoidance, and increased arousal.

Dr. Carol North provides a review of the psychiatric epidemi-
ology of disaster. In this comprehensive chapter, Dr. North exam-
ines individual and community responses to disasters as an
empirical basis for the development of interventions. She notes
the high frequency of comorbid disorders that can affect the
course of recovery from PTSD and that may influence the choice
of treatments for PTSD. Her examination of vulnerabilities for
psychiatric disorders can help guide the psychiatrist in identify-
ing and following up high-risk groups.

Drs. Roy Lubit and Spencer Eth review the impact of trau-
matic stressors on children. They debunk the myth that children
are more resilient than adults in the wake of catastrophe. For chil-
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dren, trauma can disrupt normal development and can create a
series of secondary adversities such as poor school performance.
Children’s dependency on adults makes them vulnerable to the
ways in which parents and teachers cope with the tragedy. The
authors present a thorough review of pertinent literature on chil-
dren’s responses to trauma gleaned across national and interna-
tional events. They illustrate many of their points with
observations and findings from the September 11, 2001, attack on
the World Trade Center. Finally, they present a compelling case
for the need to improve the delivery of mental health services to
traumatized children.

Drs. Watson, Friedman, Gibson, Ruzek, Norris, and Ritchie
present material from an international consensus conference on
psychological interventions following mass violence. The au-
thors begin by reviewing data on the psychological impact of
disasters, focusing on risk and protective factors. They then pro-
vide a detailed review of scientific data on acute interventions for
trauma, examining psychological debriefing, the treatment of
traumatic grief, pharmacotherapy, cognitive-behavioral therapy,
and interventions for children.

Finally, the special dilemmas posed by traumatic stress caused
by chemical, biological, nuclear, radiological, and high-yield ex-
plosive (CBNRE) agents are reviewed by Drs. Ursano, Norwood,
Fullerton, Holloway, and Hall. The events of September 11 and
the subsequent anthrax attacks brought the psychological and
behavioral responses to terrorism into sharp relief. This chapter
discusses attributes of CBNRE agents that make them especially
effective as instruments of terror against individuals and commu-
nities. The Tokyo sarin attack, the SCUD missile attacks against
Israel during the Persian Gulf War, and a radiation accident in
Goiania, Brazil, are used as case examples. Recommendations are
made on ways in which nations can enhance preparedness for the
psychological and behavioral toll of these novel weapons.

These authors summarize current understanding of the com-
plex psychological, behavioral, and social responses to disaster.
Although we have learned much from past experience, these au-
thors remind us of the need for a continued focus on service de-
livery and on basic science and intervention outcomes research.
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Chapter 1

Neurobiological
Mechanisms of 
Psychological Trauma

Omer Bonne, M.D.
Alexander Neumeister, M.D.
Dennis S. Charney, M.D.

Phenomenology and Classification

In DSM-IV-TR (American Psychiatric Association 2000), a trau-
matic event is defined as one that involves a threat of death or
physical integrity to self or others and results in a subjective re-
sponse of fear, helplessness, or horror. Epidemiological research
has revealed that up to 90% of citizens in the United States are ex-
posed to at least one traumatic event (as defined in DSM-IV-TR) in
the course of their lives (Breslau and Kessler 2001), and many of
these individuals are exposed to more than one traumatic event.

This chapter focuses on the biology of the response to trauma.
Data gathered from clinical and preclinical research demonstrate
a uniquely homogeneous response to acute exposure to trauma
in both biology and phenomenology. Thus, the initial physiolog-
ical response to threat should be considered a normal adaptive
survival mechanism. However, short- and long-term sequelae of
exposure to trauma vary greatly, ranging from complete recovery
to severe and debilitating posttraumatic stress disorder (PTSD).
In this chapter we first describe the phenomenology of the acute
response to severe trauma and the clinical picture of PTSD. We
then examine the way acute and chronic stress reactions are ad-
dressed by the current categorical diagnostic system. The focus of
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this chapter, however, is on the neurobiology and neuroanatomy
of the response to severe traumatic events, their long-term conse-
quences, and the process whereby an initially adaptive response
becomes maladaptive and harmful.

Acute Stress Response, Acute Stress Disorder, 
Acute and Chronic PTSD

A typical pattern of mental, emotional, and physical response is
observed in the majority of people after exposure to severe
trauma. This response consists of increased anxiety and arousal;
sleep difficulties; emotional numbness and withdrawal; and pre-
occupation with and reexperiencing of the outstanding event. In
most people exposed to trauma, the severity of response will di-
minish, beginning within days or weeks of exposure. This may
explain why, by definition, the diagnosis of PTSD can be con-
ferred no earlier than a month after exposure to the traumatic
event. Still, signs of psychopathology can already be observed
well before the end of the first month after trauma. Severely trau-
matized survivors describe a sense of profound transformation:
their mood is dysphoric and irritable, they have lost their sense of
safety, and they scan the outside world for potential threats. Sleep
is of poor quality and is disturbed by nightmares. Harmony with
others and within oneself seems to have been lost. Relationships
are troubled by outbursts of anger, a tendency to isolate oneself,
and inability to share inner experiences. Such symptoms often
herald the onset of psychopathology. Early responses effectively
communicate a need for help. However, premature psychological
intervention may be harmful, possibly because it can interfere
with drawing on personal support systems and normal recovery.
Disentangling adaptive components from harmful components
of the early stress response is therefore a major challenge.

The somewhat controversial diagnosis of acute stress disor-
der (ASD), introduced in DSM-IV (American Psychiatric Associ-
ation 1994), addresses psychopathology within 2 days and
1 month of exposure to trauma. This diagnosis is phenomenolog-
ically similar to that of PTSD, consisting of its three symptom
clusters, with the addition of a disparate symptom cluster con-
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sisting of five dissociative phenomena. The presence of three
such symptoms is mandatory for the diagnosis of ASD, making
dissociation a major and core symptom requirement in this new
entity, in contrast to PTSD. The requirement for dissociative
symptoms seemed too restrictive to some authors, who showed
that categorizing early pathological stress response according to
symptoms other than dissociation is no less effective in predict-
ing PTSD (Brewin et al. 1999). Several additional factors increase
the likelihood of developing ASD and PTSD, such as increased
severity and duration of trauma exposure, female gender, a sub-
jective feeling that life is threatened, overidentifying with vic-
tims, and peritraumatic depressive symptoms. Physiological
predictors of PTSD have also been proposed (and confirmed),
such as having an elevated heart rate at the emergency room.

The severity of the stress response reflects the intensity and
configuration of the stressor. Events associated with torture or
prolonged victimization are associated with the highest esti-
mates for chronic PTSD. Still, even among those who are exposed
to severe and prolonged trauma, a substantial number will not
develop PTSD. Thus, PTSD can be considered a possible, but not
an inevitable, outcome of trauma exposure. ASD is diagnosed in
15%–20% of survivors of civilian trauma (Brewin et al. 1999). A
majority (up to 80%) of persons with a diagnosis of ASD still ex-
perience PTSD at 6 months, and most of these will also harbor the
disorder 2 years after exposure. Yet many survivors who do not
meet diagnostic criteria for ASD will develop PTSD.

After the 1-month time limit for ASD, symptomatic patients
are given a diagnosis of acute PTSD until 3 months after the
trauma. Any trauma-related psychopathology after this period
meeting criteria for PTSD is diagnosed as chronic PTSD. In a mi-
nority of subjects, symptoms of PTSD will only appear long after
exposure to trauma. When this time lag is at least 6 months, a di-
agnosis of PTSD with a delayed onset is applied.

Resilience

The risk of incurring PTSD increases with the severity of trauma.
With regard to PTSD, resilience is defined as the capacity to with-
stand extreme stress or trauma without developing pathological
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symptoms. Current research has involved extensive study of
PTSD and attempts to identify vulnerability and risk factors, but
no investigations of resilience have been undertaken. Methodolog-
ically sound research of resilience is complex and would ideally
entail a prospective investigation of individuals before exposure to
trauma. Given the obvious difficulties in carrying out such studies,
recent research has included investigations of persons in high-risk,
trauma-exposed professions, such as army personnel (particularly
members of elite units), firefighters, police officers, and emergency
medicine personnel. Researchers sought associations between
mental status or performance during and after exposure to severe
stress and psychosocial or biological measures. Research is semi-
nal, and results have varied widely. Notably, in a series of studies
Morgan et al. (2001) suggested that levels of neuropeptide Y are
positively associated with performance and emotional state dur-
ing and soon after exposure to uncontrollable stress.

Neural Mechanism and Functional 
Neuroanatomy of PTSD

PTSD is a devastating and chronic disorder and is often resistant
to treatment. In DSM-IV-TR, PTSD symptoms are grouped into
three broad categories (American Psychiatric Association 2000):
1) reexperiencing (i.e., persistent involuntary thoughts and
dreams of the traumatic event, accompanied by psychological
distress); 2) avoidance of stimuli associated with the trauma,
numbing, and interpersonal constriction; and 3) increased
arousal (sleep difficulties, irritability, hypervigilance and exag-
gerated startle reactivity, and difficulty concentrating). For clar-
ity, in this discussion neural mechanisms of PTSD are linked to
symptom clusters. This should not be understood to imply that
symptom clusters are separate or independent.

Reexperiencing

Conditioning

In patients with PTSD, the traumatic event persistently intrudes
into awareness. Vivid memories of the trauma and correspond-
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ing stressful emotional responses are triggered by external or in-
ternal, often unremarkable, stimuli. Reexperiencing may involve
thoughts, perceptions, images, and dreams. In severe cases, pa-
tients may act or feel as if they are actually reliving the traumatic
experience, at times losing orientation to time and place.

Conditioned fear responses, studied mostly (but not exclu-
sively) in rodents, have been suggested as a model for the reex-
periencing phenomena in PTSD (LeDoux 2000; Maren 2001).
Studies have shown that fear conditioning is very rapidly ac-
quired (Maren 2001), with often a single exposure to a pairing of
an unconditioned stimulus (US) and a conditioned stimulus (CS)
sufficing to induce a conditioned response (CR) to a CS (LeDoux
2000). Animal studies have additionally shown that fear condi-
tioning may be very persistent, with the CS-CR coupling remain-
ing potentially active indefinitely (LeDoux 2000; Maren 2001).
During fear conditioning, the animal learns that the CS (to be
termed CS+) predicts the US. When a different neutral CS is con-
sistently not followed by a US (termed CS�), it would be under-
stood as a safety signal. Alternation between CS+ and CS� is
termed differential fear conditioning. Extinction refers to the pro-
cess whereby conditioned fear responses (CRs) are reduced when
the CS is no longer reinforced by the aversive US. In contrast with
earlier theories, the reduction of fear that follows extinction does
not result from forgetting or memory erasure. Rather, it involves
the formation of new associations that compete with the prior
fear-conditioned associations (Bouton 1988). The conditioned as-
sociation is not erased, and it may be reactivated under particular
circumstances after extinction. Examples of such reactivated con-
ditioning are the renewal of fear conditioning if a CS is presented
in a context different from the one in which extinction was per-
formed or the reinstatement of fear conditioning on pairing of the
CS with even a mild US (Bouton 1988).

As described, most people who are exposed to a traumatic
event exhibit temporary PTSD-like distress but do not develop
PTSD (Breslau and Kessler 2001). Bearing in mind the condition-
ing model, we hypothesize that 1) fear conditioning occurs in the
majority of subjects exposed to an intense traumatic event; 2) the
normal healthy response after surviving a traumatic experience
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is an extinction (-like) process, beginning soon after the trauma,
resulting in a gradual uncoupling of the CS-CR; and 3) PTSD is
mainly a result of impaired extinction.

In animals, extinction of fear conditioning is a much more
time-consuming process than acquisition of fear conditioning
(LeDoux 2000). Although this is not necessarily true for humans,
this time frame is compatible with normal acute stress reaction
phenomenology, with gradual decline in distress beginning
within the first days and continuing for weeks and sometimes
months after trauma. The concept of extinction as a competitive
learning process rather than memory erasure is also compatible
with PTSD phenomenology: it may explain why the foremost
vulnerability factor for acquisition of PTSD is history of trauma
and abuse. It may also help to explain the occurrence of delayed
PTSD. In addition, even apparently asymptomatic patients with
(past) PTSD respond with an intense emotional reaction when
faced with circumstances even remotely similar to their index
trauma.

Patients with PTSD reexperience in response to a variety of
trauma-related, non-trauma-related, and poorly defined internal
stimuli. This may be understood as a failure in differential condi-
tioning and is termed generalization. As PTSD progresses to chro-
nicity, patients experience an elevated baseline (anticipatory)
level of anxiety. This occurs when patients with PTSD have
learned that aversive emotional experiences are both inevitable
and unpredictable.

Memory

A large body of evidence suggests that arousing, fearful, or emo-
tionally exciting events are remembered better and for longer pe-
riods of time than emotionally neutral events (McGaugh 2000). It
has been hypothesized that the release of cortisol, epinephrine,
and norepinephrine after trauma exposure causes an overconsol-
idation of memory for the stressful event (Roozendaal 2000).
Animal data have shown that administration of cortisol, epi-
nephrine, and norepinephrine enhances both consolidation of
memory and memory retrieval (for reviews, see McGaugh and
Roozendaal 2002; Southwick et al. 1999a).
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Because traumatic events indeed stimulate release of cortisol
and catecholamine, the result could be a deeply engraved trau-
matic memory that is clinically expressed in the form of intrusive
recollections, flashbacks, and repetitive nightmares, perhaps fa-
cilitating conditioned emotional responses. A positive feedback
loop would be formed, because every time the traumatic mem-
ory is vividly reexperienced, cortisol, epinephrine, and norepi-
nephrine are released, further strengthening the memory trace
and increasing the likelihood of subsequent intrusive recollec-
tions (McGaugh 2000).

Neurocircuitry of Reexperiencing

Integration of CSs and USs and the resultant fear conditioning
and response are mediated by the amygdala and its projections
(LeDoux 2000). Cue CSs are transmitted by external and visceral
sensory pathways to the thalamus. Afferents then reach the baso-
lateral amygdala via two parallel neural circuits: a rapid subcor-
tical path (the short loop) directly from the dorsal (sensory)
thalamus, and a slower regulatory cortical pathway (the long
loop) encompassing the primary somatosensory cortices, the in-
sula, and the anterior cingulate and prefrontal cortices (LeDoux
2000). Context CSs are projected to the lateral amygdala from the
hippocampus (Phillips and LeDoux 1992) and perhaps also from
the bed nucleus of the stria terminalis (BNST) (M. Davis et al.
1997). Human subjects with lesions of the amygdala and adjacent
regions show impaired fear conditioning. Pathways conveying
the US have not been studied as much but are believed to reach
the basolateral and central nucleus of the amygdala from the
thalamus, parabrachial area, spinal cord, and somatosensory cor-
tical regions (LeDoux 2000).

Less is currently known about neuroanatomy and mecha-
nisms of extinction. Opinions differ regarding the roles of the me-
dial prefrontal cortex (LeDoux 2000) and the amygdala (M. Davis
et al. 1997) in this process. Activity of the right prefrontal cortex
was shown to be inversely correlated with activity of the amyg-
dala, suggesting an inhibitory modulatory influence.

Human functional magnetic resonance imaging (fMRI) stud-
ies in healthy subjects show fear conditioning–related activation
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in the amygdala, anterior cingulate cortex, and precentral regions
(Buchel et al. 1998; LaBar et al. 1998). Positron emission tomo-
graphic studies of aversive conditioning do not depict involve-
ment of the amygdala in fear conditioning but rather describe
activation of diverse cortical regions, such as anterior cingulate
cortex precentral and premotor regions, and orbitofrontal, pre-
frontal, and temporal cortices.

The amygdala is also implicated in memory processing of par-
ticularly emotionally arousing events (McGaugh 2000). Lesions of
the amygdala block the enhancing effects of emotional arousal on
memory consolidation as well as the memory-modulatory effects
of systemic administration of catecholamines and cortisol
(Roozendaal 2000). These effects are mediated by the basolateral
nucleus of the amygdala and the BNST.

Functional imaging studies in PTSD show right amygdala ac-
tivation when patients and control subjects were exposed to trau-
matic imagery and pictures, whereas the left amygdala was
activated in response to sounds. Such studies also show de-
creased perfusion in the anterior cingulate cortex in patients with
PTSD after traumatic memory provocation. Recent fMRI studies
similarly show reduced perfusion in the anterior cingulate cortex
in patients with PTSD compared with control subjects after emo-
tional provocation (for review, see Pitman et al. 2001).

Avoidance, Numbing, and Interpersonal 
Constriction

The second major cluster of symptoms in PTSD is composed of
avoidance of stimuli associated with the trauma and emotional
numbing, leading to social withdrawal.

Fear response is at once conditioned to both an explicit cue
(cue conditioning) and the environment where the cue was deliv-
ered (contextual conditioning) (Phillips and LeDoux 1992).
Whereas cue conditioning results in the episodic localized fear
response, contextual fear conditioning is said to capture charac-
teristics of sustained anxiety as well. Avoidance can be under-
stood as a consequence of contextual conditioning: patients with
PTSD learn that they have a high risk of a fear response at certain
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circumstances and avoid these conditions as much as possible
(similar to the agoraphobic behavior of many patients with panic
disorder), leading to a restricted behavioral pattern. Avoidance
then deteriorates due to the generalization of fear response (as
described under Conditioning) until social withdrawal is almost
complete.

The interpersonal deficits within this cluster are phenomeno-
logically similar to depressive symptoms and may partly repre-
sent the high comorbidity between PTSD and depression
(Breslau and Kessler 2001). Learned helplessness is a description of
animal behavior after exposure to inescapable stress (Maier
2001). Inescapable stress is used to generate animal models for
anxiety-depression spectrum disorders, including PTSD. The
behavioral syndrome after inescapable stress includes social
withdrawal, reduced food and liquid intake, and reduced ag-
gressiveness. Inescapable stress enhances fear conditioning
(Maier 2001) and results in poor escape learning on exposure to
subsequent stress. Although this behavioral pattern typically
lasts for a few days, exposing rats to the environment in which
the inescapable stress had occurred prolongs the behavioral syn-
drome indefinitely.

Neurocircuitry of Avoidance, Numbing, and 
Interpersonal Constriction

Whereas cued fear is predominantly modulated by the amyg-
dala, the amygdala, hippocampus, and BNST are all involved in
contextual fear conditioning (Phillips and LeDoux 1992; Walker
and Davis 1997). The BNST, a small nucleus situated between
several other nuclei that make up the ventral striatum, has been
specifically implicated in more sustained states of anxiety
(Walker and Davis 1997). It is an important relay station that
links the amygdala and hippocampus with regions of the
paraventricular nucleus (PVN) of the hypothalamus and the
brain stem (M. Davis et al. 1997), suggesting a central role for this
structure in anxiety regulation.

The neural circuitry of learned helplessness is still unclear.
Levels of 5-hydroxytryptamine (5-HT) (serotonin) after inescap-
able stress are increased in the basolateral nucleus of the amyg-
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dala (Amat et al. 1998). A preliminary neuronal network of
learned helplessness, been proposed (Petty et al. 1997) that in-
cludes brain stem nuclei (locus coeruleus [LC], dorsal raphe, ven-
tral tegmental nucleus), limbic system (entorhinal cortex,
hippocampus, septum, hypothalamus), and medial prefrontal
cortex (mPFC).

Increased Arousal

The hyperarousal symptom cluster comprises symptoms sugges-
tive of persistent baseline anxiety as well as autonomic and mo-
tor hyperresponsivity to sudden neutral stimuli. PTSD patients
experience sleep difficulties, difficulty concentrating, irritability,
and hypervigilance. They also exhibit elevated baseline heart
rate, increased skin conductance and slower skin conductance re-
sponse habituation, exaggerated startle reactivity, and reduction
of the P200 response to loud sounds (Orr and Roth 2000). Rauch
et al. (2000) reported exaggerated amygdala responses to mask-
fearful versus mask-happy faces in patients with PTSD com-
pared with those of combat-exposed veterans without PTSD.
This is suggestive of a discrete amygdala abnormality in PTSD.

The concept of sensitization has been suggested as a model
for the hyperarousal symptoms in PTSD. Sensitization is defined
as an elementary form of nonassociative learning in which an an-
imal learns to strengthen its defensive reflexes and to respond
vigorously to a variety of previously neutral or indifferent stim-
uli after it has been exposed to a potentially threatening or nox-
ious stimulus (Kandel and Schwartz 1982). Sensitization may be
relevant to the irritability, hypervigilance, and exaggerated star-
tle reactivity of PTSD. Sensitization may also contribute to the
vulnerability for PTSD in individuals with childhood trauma ex-
posure (Heim and Nemeroff 2001).

Another phenomenon related to the hyperarousal cluster is
the delay in (or absence of) habituation often reported in PTSD.
In healthy individuals, repeated presentation of stimuli leads to
a progressive reduction of initially increased regional cerebral
blood flow in brain areas involved in the processing of these
stimuli (e.g., amygdala and hippocampus) (Breiter and Rauch
1996; Buchel et al. 1998). Habituation of the amygdala was not
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reported for patients with PTSD who were exposed to repeated
exposure (Rauch et al. 2000). Patients with PTSD also show a de-
lay in habituation of skin conductance responses to acoustic star-
tle (Orr and Roth 2000).

Neurocircuitry of Increased Arousal

The state of increased arousal can be regarded as an extended
nonconditioned fear response. This response originates in the
amygdala and the BNST. Efferent projections from the amygdala
reach the LC, hypothalamus, dorsal motor nerve root of the va-
gus nerve and nucleus ambiguus, parabrachial nucleus, peri-
aqueductal gray matter, hippocampus, striatum, and brain stem
nuclei (M. Davis et al. 1997; LeDoux 2000). Projections from the
BNST to autonomic regulatory brain stem areas include the LC,
nucleus tractus solitarius, caudal ventrolateral medulla, and dor-
sal nucleus of the vagus, supporting a role for the BNST in the
control of arousal and autonomic responses. Lesioning the BNST
with N-methyl-D-aspartate (NMDA) and administering corti-
cotropin-releasing hormone (CRH) antagonist to the BNST
blocked CRH-enhanced (but not fear-potentiated) startle. In ani-
mals with amygdala lesions, the opposite pattern was observed
(Lee and Davis 1997). In light of the high cerebrospinal fluid lev-
els of CRH observed in PTSD, this finding suggests a major role
for the BNST in PTSD.

The anterior cingulate cortex has extensive connections with
brain regions involved in arousal and regulation of the auto-
nomic nervous system. The exact nature of this association has
not been fully elucidated. Malfunction of the anterior cingulate
cortex, as postulated before, may be involved in the attenuated
habituation and psychophysiological arousal (Orr and Roth.
2000) seen in PTSD. The neural circuitry mediating sensitization
is believed to include the dopaminergic neuronal system in the
nucleus accumbens, striatum, mPFC, hypothalamus, and amyg-
dala; noradrenergic neurotransmission in the LC, hypothalamus,
amygdala, and hippocampus; and NMDA receptor modulation
in the amygdala and prefrontal cortex (Charney et al. 1993).

Animal studies have been conducted in which preshocked
rats were exposed to moderate novel stress. Compared with
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never-shocked control rats, the preshocked rats had significantly
higher numbers of neurons containing early gene activation
markers in many brain areas: nucleus accumbens, BNST, basolat-
eral amygdala, hippocampus, PVN of the hypothalamus, LC,
and others (Bruijnzeel et al. 1999). In similarly designed studies,
postsensitization exposure to moderate stress induced a signifi-
cant increase in CRH immunoreactivity in the PVN of the hypo-
thalamus, the median eminence, and the central amygdala
(Bruijnzeel et al. 2001). Exposure to inescapable stress (described
under Avoidance, Numbing, and Interpersonal Constriction)
also results in a long-lasting sensitization, as observed by an in-
creased startle response to auditory tones (Servatius et al. 1994).

Stress and the Hippocampus

The hippocampal formation is highly vulnerable to insults such
as stroke, seizures, head trauma, and psychological stress. In ad-
dition, the volume of the hippocampus is largely determined by
heredity (Lyons et al. 2001). Neurotoxic damage to the hippocam-
pus and suppression of ongoing neurogenesis are direct conse-
quences of glucocorticoid administration (reviewed in McEwen
2000) and are augmented by the presence of glutamate and
glutamate analogs such as NMDA. Psychosocial stress also in-
duces hippocampal neurotoxicity and volume loss. Glucocorti-
coid increase in response to environmental stressors is well
documented. Animal studies have likewise shown immediate
glutamate efflux in prefrontal cortex and hippocampus after in-
duction of acute stress (Bagley and Moghaddam 1997). Hippo-
campal atrophy is blocked by inhibiting the formation of adrenal
steroids and by blocking the actions of excitatory amino acids us-
ing phenytoin or NMDA receptor inhibitors (McEwen 2000). Re-
cent research has also demonstrated that stress-induced changes
in cerebral metabolites, hippocampal volume, and cell prolifera-
tion are prevented by treatment with the antidepressant tianept-
ine (Czeh et al. 2001).

Stress-induced hippocampal volume reduction in animals is
apparently the measurable outcome of several pathological pro-
cesses (e.g., reduction of dendrite length in pyramidal and gran-
ule neurons, suppression of dentate granular cell neurogenesis,
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and neuronal and glial neurotoxic cell loss) (McEwen 2000). An-
imal studies indicate that most such hippocampal damage is re-
versible. Evidently, the issue of reversibility has not been
adequately examined in human subjects. However, Starkman et
al. (1999) reported an increase in hippocampal volume after cor-
rection of the hypercortisolism of Cushing’s syndrome. In addi-
tion to Cushing’s syndrome (and PTSD), reduced hippocampal
volume has been reported in humans with major depression,
normal aging, and dementia, suggesting that this phenomenon
may not be related to any specific mental disorder but rather to
prolonged insult.

Recent work has assigned an explicit role for the dorsal hip-
pocampus in mediating PTSD-associated behaviors such as spa-
tial learning, fear conditioning, and appetitive instrumental
conditioning. Downregulation of brain-derived neurotrophic
factor (BDNF) mRNA in the dentate gyrus of the hippocampus
was reported in animals exposed to an unconditioned stressor
and lately also in animals that were reexposed to traumatic cues
(Rasmusson et al. 2002). BDNF is a member of the neurotrophin
family of peptides and has been shown to support neuronal
growth, differentiation, and survival in the developing and the
adult hippocampus. Decreased expression of BDNF is hypothe-
sized to play a role in the atrophy of hippocampal neurons in
experimental animals in response to stress. Reexposure to
trauma-related cues may thus disrupt the formation of associa-
tions such as those required by extinction and may thereby un-
dermine the efficacy of exposure therapy in some individuals
with PTSD.

Neuroimaging Studies in PTSD

Amygdala activation was observed in patients with PTSD after
traumatic provocation. However, this activation was often simi-
lar in subjects with PTSD and in control subjects without PTSD
who had experienced trauma. The absence of group difference
may reflect limitations in statistical sensitivity or in the temporal
resolution of nuclear imaging. Thus, a preliminary fMRI study
found higher hemodynamic changes in the amygdala in subjects
with PTSD relative to matched trauma-exposed control subjects
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without PTSD during exposure to mask-fearful faces (for review,
see Pitman et al. 2001). Other limbic and paralimbic cortical struc-
tures have also been implicated in functional imaging of PTSD. In
both subjects with PTSD and matched trauma-exposed control
subjects without PTSD, increases in cerebral blood flow (CBF)
were found in the posterior orbital cortex, anterior insula, and
temporopolar cortex during exposure to trauma-related stimuli.
In contrast, the pattern of changes elicited in the mPFC by trau-
matic stimuli may differ between subjects with PTSD and control
subjects. Thus, regional CBF decreased in the left but increased in
the right pregenual anterior cingulate cortex in PTSD, suggesting
that the role of the mPFC in emotional behavior is lateralized.
However, CBF in the right pregenual anterior cingulate cortex in-
creased significantly more in non-PTSD, trauma-matched control
subjects than in PTSD subjects. Moreover, in the infralimbic cor-
tex, CBF decreased in combat-related PTSD subjects but in-
creased in combat-matched, non-PTSD control subjects during
exposure to combat-related visual and auditory stimuli (Pitman
et al. 2001). Two recent fMRI studies show reduced perfusion in
the anterior cingulate cortex in PTSD subjects compared with
that in trauma-exposed control subjects after activation by emo-
tional Stroop task (Shin et al. 2001) and traumatic recall (Lanius
et al. 2001). The observation that PTSD subjects do not activate
the anterior cingulate cortex supports the hypothesis that neural
processes mediating extinction may be impaired in PTSD.

Structural imaging investigation of hippocampal volume in
PTSD was largely stimulated by preclinical studies reporting hip-
pocampal neuronal loss and dendritic atrophy following expo-
sure to hydrocortisone or psychosocial stress in rats, as described
under Increased Arousal. MRI studies of PTSD have identified
subtle reductions in the volume of the hippocampus in PTSD
samples relative to healthy or traumatized non-PTSD control
samples (for review, see Villarreal and King 2001; Villarreal et al.
2002). Although limitations existed in these studies in the match-
ing of alcohol use between PTSD and control samples, the reduc-
tions in hippocampal volume did not correlate with the extent of
alcohol exposure. Volume reductions were associated with short-
term memory deficits (Villarreal and King 2001). In contrast, a
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recent MRI study (Schuff et al. 2001) found no difference in hip-
pocampal volume between patients and control subjects. More-
over, prospective longitudinal studies of acutely traumatized
adult survivors (Bonne et al. 2001) and children (De Bellis et al.
2001) found no difference in hippocampal volume between
healthy trauma survivors and PTSD patients. The reason for this
difference between studies is unclear.

Neuroendocrinology and Neurochemistry of 
Stress and PTSD

Activation of the neuroanatomical circuits described is depen-
dent on a variety of neuroendocrine systems for both neuro-
transmission and modulation. Neurochemicals include the
peptidergic neurotransmitters CRH and neuropeptide Y; opiates;
the monoaminergic transmitters norepinephrine, serotonin, and
dopamine; and the amino acid transmitters �-aminobutyric acid
(GABA) and arginine vasopressin (AVP). The neurotransmitter
systems that have been best studied in association with re-
sponses to stress or threat involve the hypothalamic-pituitary-
adrenal (HPA) axis and the central noradrenergic system. These
systems prepare the organism to respond to threat or stress by in-
creasing vigilance, modulating memory, mobilizing energy
stores, increasing cardiovascular function, and planning and pre-
paring motor responses. However, these normally adaptive re-
sponses can become maladaptive if their regulation is impaired.
The preclinical and clinical literature regarding these neurochem-
ical concomitants of stress and fear and their potential relevance
to the pathophysiology PTSD are reviewed in the following sec-
tion.

HPA Axis and CRH: Activity and Regulation

Corticosteroid hormones (mainly cortisol in humans and corti-
costerone in rodents) are lipophilic molecules that are secreted in
response to stress by the adrenal gland and follow a circadian
pattern. HPA axis function is regulated via feedback of glucocor-
ticoids at the level of the pituitary, hypothalamus, and suprahy-
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pothalamic limbic compartments such as the hippocampus,
mPFC, and amygdala. The feedback inhibition of CRH function
by glucocorticoids occurs at the level of the PVN of the hypothal-
amus (where systemically administered glucocorticoids reduce
CRH expression) and the anterior pituitary (where glucocorti-
coids decrease CRH receptor expression). In contrast, glucocorti-
coids and stress apparently provide positive feedback on
extrahypothalamic CRH function in the amygdala or the BNST
that may contribute to the production of anxiety symptoms
(Schulkin et al. 1998). Glucocorticoid signals are transduced via
heterogeneous corticosteroid nuclear receptors known as type
1 or mineralocorticoid receptors and type 2 or glucocorticoid re-
ceptors.

Mineralocorticoid receptors have a higher affinity but a lower
capacity for cortisol, are thought to be mostly occupied by corti-
sol at all times, and provide a basal glucocorticoid tone. Gluco-
corticoid receptors have a lower affinity and greater capacity for
cortisol and are assumed to play a leading part in stress response
once cortisol levels increase. Glucocorticoid receptors have par-
ticularly high densities in areas related to stress responses such as
the hypothalamus, the serotoninergic and noradrenergic cell
bodies, and the hippocampus. Mineralocorticoid expression is
mainly in limbic brain regions such as the hippocampus, septum,
and amygdala in rodents.

Exposure to stress of various types results in a release of
CRH, adrenocorticotropic hormone (ACTH), and cortisol. This
HPA-axis activation during episodes of acute stress can result in
transient elevation of the plasma concentration of cortisol and
partial resistance to feedback inhibition of cortisol release that
persists during and shortly after the duration of the stressful
stimulus. This phenomenon may produce a rapid downregula-
tion of glucocorticoid receptors, resulting in increased corticos-
terone secretion and feedback resistance. After termination of the
stress, glucocorticoid receptor density increases and feedback
sensitivity normalizes (Korte 2001). Functional differences be-
tween CRH receptor subtypes may also contribute to the modu-
lation of stress response. CRH type 1 and CRH type 2 receptors
appear to play reciprocal roles in mediating stress responsiveness
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and behavior. Regional differences in the anatomical distribution
of CRH type 1 and CRH type 2 receptors are likely to play a role
in balancing facilitatory versus modulatory effects of CRH recep-
tor stimulation on stress responses (for review, see Reul and
Holsboer 2002). Stressors experienced within critical periods of
neurodevelopment may exert long-term effects on HPA axis
function. Early postnatal adverse experiences such as maternal
separation are associated with long-lasting alterations in the
basal concentrations of hypothalamic CRH mRNA, hippocampal
glucocorticoid receptor mRNA, and median eminence CRH, and
with the magnitude of stress-induced CRH, corticosterone, and
ACTH release. Adverse early experiences result in alterations in
juvenile and adult social behavior, such that animals are more
timid, less socially interactive, and more subordinate. Con-
versely, positive early life experiences during critical develop-
mental periods may have beneficial long-term consequences on
the ability to mount adaptive responses to stress or threat. These
data indicate that a high degree of plasticity exists in stress-
responsive neural systems during the prenatal and early postna-
tal periods, which may confer either susceptibility or resilience to
future stress (see Heim and Nemeroff 2001).

Central Noradrenergic System Function in 
Stress and PTSD

Exposure to stressful stimuli increases central noradrenergic
function, particularly in the LC, hypothalamus, hippocampus,
amygdala, and cerebral cortex. The LC is a critical component of
the brain’s alerting or vigilance system. Rapid activation of the
LC-norepinephrine system facilitates the organism’s ability to re-
spond effectively in dangerous situations (Charney and Deutch
1996). However, inescapable stress results in a behavioral pattern
termed learned helplessness (described under Avoidance, Numbing,
and Interpersonal Constriction), which includes social with-
drawal, reduced food and liquid intake, and reduced aggressive-
ness. This syndrome has been associated with depletion of
norepinephrine, possibly reaching a point where norepinephrine
synthesis cannot keep pace with norepinephrine release. Learned
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helplessness has been suggested as an animal model for PTSD. In
humans the helplessness results from involuntary intrusive trau-
matic memories and perceptions. In contrast with the time-
limited syndrome in animals, in PTSD the disorder is persistent
and self-perpetuating.

Electrical stimulation of the LC produces a series of behav-
ioral responses similar to those observed in naturally occurring
or experimentally induced fear. These behaviors are also elicited
by administration of drugs, such as yohimbine and piperoxan,
which activate the LC by blocking �2-adrenergic autoreceptors.
Drugs that decrease the function of the LC by interacting with
inhibitory opiate (morphine), benzodiazepine (diazepam), and
�2-adrenergic (clonidine) receptors on the LC decrease fearful
behavior. The responsiveness of LC neurons to novel stressors is
enhanced by previous exposure to stress and may constitute a
form of behavioral sensitization (see Increased Arousal), a pro-
cess by which single or repeated exposures to aversive stimuli or
pharmacological agents can increase the neurochemical and be-
havioral sensitivity to subsequent stressors (reviewed in Charney
et al. 1993).

HPA-Axis Function and CRH Release in PTSD

Abnormalities of HPA-axis function have often been reported in
PTSD. However, the nature of such abnormalities has been incon-
sistent. An intriguing finding in the neuroendocrinology of PTSD
is the increased cerebrospinal fluid CRH level and normal or re-
duced cortisol and ACTH concentrations. Two hypotheses pro-
pose to explain HPA-axis function in PTSD. The first, the
glucocorticoid receptor model, maintains that upregulation of
glucocorticoid receptors and increased glucocorticoid receptor
sensitivity are the initial impairments in PTSD. These lead to an
increased negative feedback of cortisol at the pituitary and adre-
nal levels (Yehuda 2001) with enhanced CRH production in the
extrahypothalamic sites, leading to increased cerebrospinal fluid
CRH concentration. Even though CRH is hypersecreted, the glu-
cocorticoid receptor hypersensitivity inhibits cortisol output.
Four indirect measures provide support for the assertion that
PTSD is related to increased glucocorticoid receptor function.
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First, the antiglucocorticoid RU-486 increases cortisol and ACTH
levels, indicating that glucocorticoid receptors are involved in
the inhibition of the HPA axis. Second, patients with PTSD have
greater numbers of lymphocyte glucocorticoid receptors than do
healthy control subjects. Third, in response to a dexamethasone
suppression test, those with PTSD hypersuppress cortisol. Be-
cause dexamethasone selectively binds to glucocorticoid recep-
tors, these data indicate that patients with PTSD evidence a
dysfunction in glucocorticoid receptors. Fourth, rodents evi-
dence increased glucocorticoid receptor numbers as well as bind-
ing after acute and prolonged stressors. However, other rodent
studies have not found these effects on glucocorticoid receptors
(Gesing et al. 2001). The major problem with the glucocorticoid
receptor model is that 24-hour samplings of cortisol demon-
strated that hormone levels in the evening were lower in patients
with PTSD than in those of healthy control subjects (Yehuda
2001). Because evening cortisol levels are at trough, high-affinity
mineralocorticoid receptors and not glucocorticoid receptors reg-
ulate its levels at this time. These data suggest that mineralocor-
ticoid receptors, rather than glucocorticoid receptors, may be
involved in the hyperregulation of cortisol.

The second hypothesis, the CRH-mineralocorticoid receptor
model, is based on the clinical findings that patients with PTSD
secrete high levels of CRH but have normal or low cortisol levels.
It is assumed that the CRH levels increase mineralocorticoid re-
ceptor numbers, and the mineralocorticoid receptors are respon-
sible for the increased negative feedback of cortisol. The elevated
CRH levels may also be related to reduced hippocampal volume,
as has been recently shown in animals (Brunson et al. 2001). Sup-
port for this proposal comes from preclinical data and animal
models of stress. The hippocampus exerts an inhibitory influence
on HPA-axis activity (reviewed in Jacobson and Sapolsky 1991).
In rodents’ brains, glucocorticoid receptors are widely distrib-
uted but are particularly dense in the hippocampus and hypo-
thalamic PVN. In higher-order animals such as primates,
glucocorticoid receptor distribution may differ. Thus, work by
Sanchez et al. (2000) demonstrated low levels of glucocorticoid
receptors in hippocampus, although not all studies replicate this
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finding (Patel et al. 2000). Work by Gesing et al. (2001) demon-
strated that a psychological stressor in rats increased mineralo-
corticoid receptor levels in the hippocampus, neocortex, frontal
cortex, and amygdala but not in the hypothalamus. In the same
study, pretreatment with a CRH antagonist blocked the stress-
related mineralocorticoid receptor increase, whereas infusion of
CRH induced a marked increase in hippocampal mineralocorti-
coid receptors. No effects of stress or CRH were found on gluco-
corticoid receptors. In another study with rodents, a 15-minute
exposure to foot shock evoked increased mineralocorticoid re-
ceptor binding capacity in rats (van Dijken et al. 1993). In an in-
vestigation with tree shrews, chronic psychosocial stress evoked
an increase in mineralocorticoid receptor mRNA content in CA1,
CA3, and the dentate of the hippocampus (Meyer et al. 2001).
Rats that underwent a stressor showed increased cortisol and
ACTH levels following the administration of an mineralocorti-
coid receptor antagonist relative to nonstressed rats, suggesting
that the upregulation of mineralocorticoid receptors in the
stressed group is associated with increased inhibitory tone of the
HPA axis (Gesing et al. 2001). In humans, the mineralocorticoid
receptor antagonist spironolactone leads to increased ACTH and
cortisol levels, demonstrating that these receptors exert inhibi-
tory control over the HPA axis. However, increases in ACTH lev-
els are not always statistically significant, suggesting that
mineralocorticoid receptor antagonism may increase adrenal
sensitivity to ACTH (Young et al. 1998).

Peripheral Noradrenergic Function in PTSD

Considerable evidence also indicates that peripheral noradrener-
gic function is abnormal in PTSD. Women with PTSD secondary
to childhood sexual abuse show increased 24-hour urinary excre-
tion of catecholamines and cortisol. Men (but not women) with
PTSD resulting from a motor vehicle accident exhibited elevated
urinary levels of epinephrine, norepinephrine, and cortisol
1 month after the accident and still had higher epinephrine levels
5 months later (Hawk et al. 2000). Similarly, maltreated children
with PTSD excreted greater amounts of urinary dopamine, nor-
epinephrine, and cortisol over 24 hours than did control subjects,
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with the urinary catecholamine and cortisol output being posi-
tively correlated with the duration of PTSD trauma and the se-
verity of PTSD symptoms (De Bellis et al. 1999). Exposure to
traumatic reminders (e.g., combat films or sounds) produces
greater increases in plasma, epinephrine, norepinephrine, and
cortisol in PTSD patients than in control subjects (Hawk et al.
2000). Geracioti et al. (2001) found that cerebrospinal fluid nor-
epinephrine concentrations are abnormally elevated in PTSD.
Platelet �2-adrenergic receptor density, platelet basal, isoprotere-
nol and forskolin-stimulated cyclic adenosine monophosphate,
and basal platelet monoamine oxidase activity were decreased in
PTSD. These findings have been hypothesized to reflect compen-
satory responses to chronically elevated norepinephrine release
(for review, see Southwick et al. 1999a).

Subjects with PTSD report that their hyperarousal symptoms
and intrusive memories are attenuated by alcohol, benzodiaz-
epines, and opiates—agents known to decrease LC neuronal fir-
ing activity—but are exacerbated by cocaine, which increases LC
neuronal firing. The risk for abuse of these substances is in-
creased in subjects with PTSD, raising the possibility that such
patients are “self-medicating” symptoms with these agents. It re-
mains unclear whether alterations in noradrenergic function play
a primary etiological role in the pathogenesis of anxiety disor-
ders or whether they instead reflect secondary, compensatory
changes in response to pathology in other systems.

The sensitivity of �2-adrenergic receptors also appears to be
increased in PTSD. Subjects with combat-related PTSD show in-
creased behavioral, chemical, and cardiovascular responses to
yohimbine relative to healthy control subjects, and yohimbine
administration resulted in altered metabolic activity in the or-
bital, temporal, parietal, and prefrontal cortices in healthy control
subjects relative to PTSD subjects (Southwick et al. 1999a).

Functional Interactions Between Noradrenergic 
and HPA-CRH Systems

Coordinated interactions between the HPA axis and the norad-
renergic systems play a major role in producing an adaptive
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response to stress. The secretion of CRH increases LC neuronal
firing activity, resulting in enhanced norepinephrine release in a
variety of cortical and subcortical regions. Conversely, norepi-
nephrine release stimulates CRH secretion in the PVN (the nu-
cleus containing the majority of CRH-synthesizing neurons in
the hypothalamus). CRH release in the PVN stimulates ACTH
secretion from the pituitary gland and cortisol secretion from the
adrenal gland. The rise in plasma cortisol concentration acts
through a negative-feedback pathway to decrease both CRH and
norepinephrine synthesis at the level of the PVN. Glucocorticoid-
mediated inhibition of norepinephrine-induced CRH stimula-
tion may be evident primarily during stress, rather than under
resting conditions, as an adaptive response that restrains stress-
induced neuroendocrine and cardiovascular effects. Norepineph-
rine, cortisol, and CRH thus appear tightly linked as a functional
system that offers a homeostatic mechanism for responding to
stress.

Neurobiology of Emotional Memory

Acquisition of fear-conditioned responses requires an intact cen-
tral noradrenergic system, which suggests that norepinephrine
release plays a critical role in fear learning (Charney and Deutch
1996). For at least some types of emotional learning, memory
consolidation depends on noradrenergic stimulation of �- and
�1-adrenergic receptors in the basolateral nucleus of the amyg-
dala (Roozendaal 2000). The activation of norepinephrine release
in such models may in turn depend on the effects of stress hor-
mones on noradrenergic neurons. Consolidation of memory may
be regulated by interactions between norepinephrine and gluco-
corticoid secretion. A characteristic feature of PTSD is that mem-
ories of the traumatic experience vividly persist for decades and
are recalled in response to multiple and diverse stimuli. In exper-
imental animals, alterations of both brain catecholamine and glu-
cocorticoid levels affect the consolidation and retrieval of
emotional memories (McGaugh and Roozendaal 2002). Gluco-
corticoids influence memory storage via activation of glucocorti-
coid receptors in the hippocampus, whereas the effects of
norepinephrine are mediated in part through �-adrenergic recep-
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tor stimulation in the amygdala (Roozendaal 2000). In humans,
adrenocortical suppression blocks the memory-enhancing effects
of amphetamine and epinephrine, and propranolol impairs
memory for an emotionally provocative story, but not for an
emotionally neutral story (McGaugh 2000). These data suggest
that the acute release of glucocorticoids and norepinephrine in
response to trauma may modulate the encoding of traumatic
memories. It is conceivable that long-term alterations in these
systems may account for memory distortions seen in PTSD, such
as the memory fragmentation, hypermnesia, and deficits in de-
clarative memory.

Central Benzodiazepine-GABA Receptor System

The benzodiazepine and GABA A receptors form parts of the
same macromolecular complex and are functionally coupled and
regulate each other in an allosteric manner. Benzodiazepine re-
ceptor agonists have anxiolytic effects, whereas inverse agonists
have anxiogenic properties. Benzodiazepine binding allosteri-
cally changes receptor complex configuration, decreasing or in-
creasing the concentration of GABA required for opening of the
chloride channel (Nutt and Malizia 2001). Administration of ben-
zodiazepine receptor inverse agonists induces increases in heart
rate, blood pressure, plasma cortisol, and catecholamines similar
to those seen in anxiety and stress. These are effectively blocked
by administration of benzodiazepine receptor agonists (Nutt and
Malizia 2001).

Animals exposed to stress procedures exhibit changes in
binding of GABA-benzodiazepine receptor ligands within min-
utes. These changes in receptor function likely involve neuroster-
oid allosteric modulation of the receptor complex. Animals
exposed to inescapable stress develop a 20%–30% decrease in
benzodiazepine receptor binding in the frontal cortex and cere-
bral cortex, and some studies show reductions in the hippocam-
pus. Increase in ligand binding is more commonly observed after
acute stress, and decrease in binding is more frequent after
longer-term exposure to stress (reviewed in Deutsch et al. 1994).
Stress-induced increase in benzodiazepine receptors is blocked
by adrenalectomy and is restored by corticosterone replacement.
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Similarly, mRNA levels for hippocampal GABA A receptor sub-
units were differentially altered by 10 days of corticosterone ad-
ministration (Orchinik et al. 1995).

Stressors arising early in life may also influence the develop-
ment of the GABAergic system. In rats, early-life adverse experi-
ences such as maternal separation result in decreased GABA A
receptor concentrations in the LC and the nucleus tractus solitar-
ius; reduced benzodiazepine receptor sites in the LC, the nucleus
tractus solitarius, the frontal cortex, and the central nucleus and
the LA of the amygdala; and reduced mRNA levels for the �2 sub-
unit of the GABA A receptor complex in the LC, the nucleus trac-
tus solitarius, and the amygdala (Caldji et al. 2000). The extent to
which these developmental responses to early life stress may al-
ter the expression of fear and anxiety in adulthood remains un-
clear.

Dopaminergic System

Acute stress increases dopamine release and metabolism in spe-
cific brain regions. The dopamine innervation of the mPFC ap-
pears to be particularly vulnerable to different types of stress.
Even brief exposure to stress increases dopamine release and
turnover in the prefrontal cortex in the absence of overt changes
in other mesotelencephalic dopaminergic innervated regions (In-
oue et al. 1994). Low-intensity electric foot shock in rats increases
in vivo tyrosine hydroxylase and dopamine turnover in the
mPFC but not in the nucleus accumbens or striatum. In contrast,
stress of greater intensity enhances dopamine release and turn-
over in other areas as well (Inoue et al. 1994). Benzodiazepine
anxiolytics prevent selective increases in dopamine utilization in
the mPFC following mild stress. Anxiogenic benzodiazepine in-
verse agonists exert an opposite effect. Selective activation of
mPFC dopamine neurons can also be induced by intracere-
broventricular injection of corticotropin-releasing factor.

Serotoninergic System

Different types of acute stress result in increased serotonin (5-HT)
turnover in the mPFC, nucleus accumbens, amygdala, and lateral
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hypothalamus in experimental animals (see e.g., Inoue et al.
1994). However, exposure to repeated stress within a learned
helplessness model resulted in a decrease of 5-HT release in the
frontal cortex (possibly reflecting 5-HT depletion by continued
release). Pretreatment with benzodiazepine receptor agonists or
tricyclic antidepressant drugs prevents the behavioral syndrome
of learned helplessness and reduces 5-HT release. Treatment con-
sisting of administration of selective serotonin reuptake inhibi-
tors and infusion of 5-HT into the frontal cortex reverses the
behavioral pattern (Petty et al. 1997). Correspondingly, adminis-
tration of 5-HT receptor antagonists produces behavioral deficits
resembling those of learned helplessness (Petty et al. 1997).

Serotonin release may have both anxiogenic and anxiolytic
effects. This apparently depends on the region of the forebrain in-
volved and the receptor subtype that is predominantly stimu-
lated. Anxiogenic effects are mediated via 5-HT2A receptor
stimulation, whereas stimulation of 5-HT1A receptors is anxi-
olytic and may even provide resilience to aversive events.
Postsynaptic 5-HT1A receptor gene expression is under tonic in-
hibition by adrenal steroids in the hippocampus, apparently
mostly by mineralocorticoid receptors (reviewed in Lopez et al.
1998). 5-HT1A receptor density and mRNA levels decrease in re-
sponse to stress or cortisol administration and increase after
adrenalectomy (Lopez et al. 1998). Stress-induced downregula-
tion of 5-HT1A receptor expression is prevented by adrenalec-
tomy, showing the importance of circulating adrenal steroids in
mediating this effect. This regulatory steroid effect is rapid, and
5-HT1A mRNA levels markedly decrease within hours of miner-
alocorticoid receptor stimulation (Lopez et al. 1998). Conversely,
5-HT2A receptor expression is upregulated during chronic stress
and cortisol administration and is downregulated in response to
adrenalectomy.

There is increasing evidence for abnormalities in serotoniner-
gic function in subjects with PTSD. Patients with combat-related
PTSD had decreased platelet paroxetine binding, suggesting alter-
ations in the 5-HT transporter. Challenge studies probing the se-
rotoninergic system using meta-chlorophenylpiperazine (m-CPP)
demonstrated that a subgroup of patients with PTSD develop anx-
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iety and flashbacks on provocation with this agent (for review, see
Southwick et al. 1999b). L.L. Davis et al. (1999) used the serotonin-
releasing agent and reuptake inhibitor D-fenfluramine in PTSD
patients and demonstrated a significantly lower prolactin re-
sponse compared with that of control subjects, suggesting central
serotoninergic dysfunction (Southwick et al. 1999b).

Neuropeptide Y

Neuropeptide Y is a 36–amino acid peptide neurotransmitter that
is co-localized with norepinephrine in the LC, amygdala, hippo-
campus, periaqueductal gray matter, and prefrontal cortex. One
of the central and peripheral actions of neuropeptide Y is to in-
hibit release of the neurotransmitter with which it is co-localized.
In numerous preclinical studies, neuropeptide Y has been shown
to inhibit the firing rate of LC neurons and to inhibit release of
norepinephrine through actions at the presynaptic receptor. Re-
lease of neuropeptide Y is related to the intensity and duration of
stress. In a recent human study (Morgan et al. 2001), plasma neu-
ropeptide Y levels significantly increased (compared to baseline)
in Special Forces soldiers undergoing survival training. This in-
crease in neuropeptide Y was significantly greater than that of
non–Special Forces soldiers exposed to the same stressor. A pos-
itive correlation was observed between levels of neuropeptide Y
and cortisol, whereas a negative correlation was found between
dissociation score and neuropeptide Y. In another human study
(Rasmusson et al. 2000), subjects with PTSD had lower baseline
plasma neuropeptide Y concentrations and blunted yohimbine-
stimulated increases in plasma neuropeptide Y compared with
healthy control subjects. This suggests that stress-induced de-
creases in plasma neuropeptide Y may mediate noradrenergic
system hyperreactivity and that high levels of neuropeptide Y
may offer protection against PTSD.

Cholecystokinin

Cholecystokinin (CCK), a neuropeptide originally discovered in
the gastrointestinal tract, is found in high density in the cerebral
cortex, amygdala, hippocampus, midbrain periaqueductal gray
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matter, substantia nigra, and raphe. Its major effect is anxiogenic,
and it has important functional interactions with other systems
implicated in anxiety and fear (noradrenergic, dopaminergic,
benzodiazepine). CCK high-affinity receptors are currently di-
vided into two groups: alimentary (CCK A), and brain (CCK B).

A recent study showed that administration of CCK B recep-
tor antisense significantly suppressed contextual conditioning
fear response (i.e., reduced freezing behavior) in rats (Tsutsumi
et al. 2001). Administration of CCK B antagonists before expo-
sure to predator smell attenuated subsequent anxious response.
The anxiogenic effect of CCK-4, a CCK receptor agonist, is atten-
uated by administration of the �-adrenergic receptor antagonist
propranolol and by long-term treatment with imipramine, which
downregulates �-adrenergic receptors. The excitatory anxiogenic
effects of CCK and CCK-4 are also anatagonized by benzodiaz-
epines. Studies in healthy human subjects have demonstrated
that CCK-4 induces severe anxiety or short-lived panic attacks.
This effect is reduced by lorazepam (de Montigny 1989).

In patients with PTSD, induction of anxiety by CCK-4 was ac-
companied by lower ACTH response than in healthy controls,
whereas cortisol concentrations increased equally in both the
PTSD and control groups (Kellner et al. 2000). The elevation in
cortisol concentrations attenuated more rapidly in the PTSD
group than in the control group.

Opioid Peptides

Acute, uncontrollable stress increases secretion of opiate pep-
tides and decreases �-opiate receptor density. The increase in opi-
oid peptide secretion may contribute to the analgesia observed
during emotionally charged conditions and after uncontrollable
stress and exposure to fear-conditioned stimuli. This analgesic
effect shows evidence of sensitization, because subsequent expo-
sure to less intense shock in rats previously exposed to uncontrol-
lable shock also results in analgesia. Potentially consistent with
these data is another finding. Pitman et al. (1990) found that sub-
jects with PTSD showed reduced pain sensitivity compared with
veterans without PTSD after exposure to a combat film, an effect
that was reversed by the opiate antagonist naloxone. Bremner et
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al. (1996) reported that during opiate administration, some sub-
jects with combat-related PTSD experienced an attenuation of
their hyperarousal symptoms. Because preclinical studies in ex-
perimental animals have shown that opiates potently suppress
central and peripheral noradrenergic activity, these data appear
compatible with the hypothesis that some PTSD symptoms are
mediated by noradrenergic hyperactivity (discussed earlier in
Peripheral Noradrenergic Function in PTSD). Conversely, during
opiate withdrawal, noradrenergic activity increases, and it has
been noted that some symptoms of PTSD resemble those of opi-
ate withdrawal (Charney et al. 1993).

Thyrotropin-Releasing Hormone and the 
Thyroid Axis

Thyroid hormone hypersecretion is associated with anxiety, pal-
pitations, breathing difficulties, and rapid heart rate in individu-
als recently exposed to traumatic stress. Despite the similarity of
these symptoms to a stress response, studies of the relationship
between stress and thyroid disease have not been conducted. Al-
though few studies have looked at thyroid function in anxiety
disorders, Mason et al. (1994) found elevated levels of triiodothy-
ronine (T3) in patients with combat-related PTSD, consistent with
evidence that stress results in long-lasting increases in thyroid
hormone secretion. A recent study showed that T3 augmentation
of selective serotonin reuptake inhibitor treatment may be of
therapeutic benefit in patients with PTSD, particularly those with
depressive symptoms (Agid et al. 2001).

Arginine Vasopressin

CRH and AVP are the major secretagogues of the HPA-stress sys-
tem. However, AVP has been studied much less than CRH, and
knowledge of the functional activity and pharmacology of AVP
and its receptors in the regulation of HPA activity rests largely on
studies conducted in rodents. Vasopressin has ACTH-releasing
properties when administered alone in humans, a response that
may be dependent on the ambient endogenous CRH level. After
administration of the combination of AVP and CRH, a much
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greater ACTH response is seen, and both peptides are required
for maximal pituitary adrenal stimulation. The sensitivities of
CRH and AVP transcription to glucocorticoid feedback appar-
ently differ, and AVP-stimulated ACTH secretion may be refrac-
tory to glucocorticoid feedback. Vasopressinergic regulation of
the HPA axis may therefore be critical for sustaining corticotrope
responsiveness in the presence of high circulating glucocorticoid
levels during chronic stress. It has been proposed that CRH plays
a predominantly permissive role in HPA regulation, whereas
AVP represents the dynamic mediator of ACTH release.

AVP is primarily released after a variety of stimuli, including
increasing plasma osmolality, hypovolemia, hypotension, and
hypoglycemia. It has powerful antidiuretic and vasoconstrictor
effects. Extrahypothalamic AVP-containing neurons have also
been characterized in the rat, notably in the medial amygdala,
that innervate limbic structures such as the lateral septum and
the ventral hippocampus. In these latter structures, AVP was sug-
gested to act as a neurotransmitter, exerting its action by binding
to specific G protein–coupled receptors (i.e., V1a and V1b), which
are widely distributed in the central nervous system, including
the septum, cortex, and hippocampus. In addition to its role in
fluid metabolism regulation, AVP has been implicated in learn-
ing and memory processes, pain sensitivity, synchronization of
biological rhythms, and the timing and quality of rapid eye
movement sleep. In recent years AVP V1 antagonists have exhib-
ited significant anxiolytic and antidepressant effects in various
classic animal models (see Griebel et al. 2002 for concise review
and series of experiments).

In the only study of AVP in PTSD available in the literature
(Maes et al. 1999), increased serum activity of prolyl endopepti-
dase (an AVP-degrading enzyme) was found in PTSD, suggest-
ing lower AVP levels that would lead to decreased HPA-axis
activity. This finding is in accordance with the anxiolytic effect of
AVP antagonists described earlier. This finding is of particular in-
terest given the discrepant findings of increased cerebrospinal
fluid CRH levels and normal to low cortisol levels reported in
PTSD. AVP may therefore play a pivotal role in PTSD and should
be studied further in human stress research.
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Conclusions

The DSM-IV classification system annulled the traditional dis-
tinction between “functional” and “organic” mental disorders.
PTSD may be the ultimate example of the futility of this obsolete
distinction: an environmentally derived condition displaying a
broad range of neurobiological alterations in the brain and pe-
riphery alike. In this chapter, we have presented the most salient
neurobiological features of PTSD.

Psychiatric research sometimes resembles the Indian parable of
the blind men and the elephant—each individual, sensing a differ-
ent part of the great animal, forms a different concept of the nature
of the elephant. However, stress research provides signs of increas-
ing mutual recognition and collaboration. Systematic conceptual-
ization and prospective empirical research linking biological
variables, behavior, and cognition are increasingly applied. Ge-
netic, neuroimaging, and neurochemical approaches are combined
to provide an integrated biotype of PTSD. Studies investigating the
association between heredity, rearing, HPA-CRH function, and
stress response are an exceptional example of highly perceptive re-
search and nature-nurture interaction. The magnitude of data col-
lected on PTSD since it was incorporated into psychiatric nosology
in 1980 is a tribute to the importance and appeal of this disorder in
the eyes of the mental health and neuroscience communities.
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Chapter 2

Psychiatric Epidemiology 
of Disaster Responses

Carol S. North, M.D., M.P.E.

Although much has been learned about posttraumatic re-
sponses among community victims of catastrophic events and
combat veterans, less is known about psychiatric effects on sur-
vivors of major disasters. Disaster-affected populations are dif-
ferent from other traumatized populations even before
experiencing a traumatic event, and their issues after the event
may also be expected to have many unique features.

The classic psychiatric disorder associated with traumatic
events is posttraumatic stress disorder (PTSD), but human psy-
chological responses to such experiences are far more complex
than just one set of symptoms. In addition, there are many as-
pects of the community, the individuals involved, and the disas-
ter agent itself that contribute to outcomes of the people affected.
In this chapter I review the literature on disaster-related PTSD
and other psychopathology, psychosocial responses to disasters,
and associated factors as an empirical basis to point toward di-
rections for intervention.

Disaster Trauma Theory

The Disaster Agent

Disasters vary in type, being subdivided according to the respon-
sible source. Disaster typology generally includes three major
types of disasters: 1) natural disasters described as acts of God,
2) technological accidents resulting from human error, and
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3) intentional human acts such as terrorism. Disasters do not nec-
essarily cleanly fit into one category or another, because many
events may be considered to consist of contributions from more
than one origin (World Health Organization 1991).

Most disaster typology experts agree that in terms of evoking
mental health consequences, natural disasters are generally the
mildest, technological accidents are intermediate, and willful hu-
man acts are the most severe (Baum et al. 1983). However, agree-
ment is not universal, and an important dissenting review and
critique of the literature concluded that natural disasters evoke
the most severe mental health effects (Rubonis and Bickman
1991). Before more definitive conclusions can be made, studies
need to be performed using consistent methodology across sev-
eral disaster types so that variations in research methods do not
create apparent differences in populations affected by different
kinds of disasters. Even data collected with methods systemati-
cally applied across disaster settings may not be easily disen-
cumbered from the disaster agent type and other characteristics
that distinguish it, such as scope and magnitude of the disaster,
suddenness of occurrence, unexpectedness, and duration of ef-
fects. These aspects may be so inextricably attached to the spe-
cific event that they cannot be separated sufficiently for one to
draw meaningful conclusions about effects of the disaster type it-
self.

Other aspects of disasters besides their place in the typology
contribute to the development of associated psychopathology. It
is intuitive that numbers of fatalities and injuries, amount of
property damage, size of the geographic area involved, unex-
pectedness of the occurrence, duration, and recurrence of the
event would be indicators of disaster severity associated with se-
verity of mental health consequences.

The disaster agent is just one aspect of a large set of variables
that collectively determine the mental health outcomes of af-
fected populations. Additional factors to consider in predicting
disaster mental health effects include preexisting characteristics
of the affected population, features unique to the communities
involved, individual vulnerabilities and resiliency factors, other
life events, and coping strategies.
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Preexisting Characteristics of the 
Affected Population

Disasters are different from other kinds of traumatic events be-
cause disasters strike cross-sections of the population randomly
without regard to characteristics of the individuals involved
(with the exception of floods, which affect lower-income popula-
tions living on floodplains and who have relatively high baseline
rates of psychopathology). Victims of other kinds of traumatic
events in communities and combat veteran populations may
have significant preexisting characteristics determining their risk
for exposure to traumatic events that are confounded with their
postexposure course (Breslau et al. 1998; Helzer et al. 1987). Be-
cause the populations may be quite different before as well as af-
ter the event, care should be taken before generalizing findings
from studies of other kinds of traumatic events to populations af-
fected by disasters.

Characteristics of Affected Communities

Previous studies have noted that conflict, criticism, and other
negative responses by communities toward victims can ad-
versely affect postdisaster mental health (Johnes 2000) and that
highly supportive communities may experience low rates of
postdisaster psychopathology after disaster strikes (North et al.
1989). Small, close-knit communities might be able to provide
more comprehensive support for their members, although large
urban communities may have more resources to lend to orga-
nized support for disaster victims. Community response may be
especially influential in the postdisaster adjustment of rescue
workers whose mission is to serve the community (Green and
Lindy 1994; Hassling 2000).

Other Life Events

Other negative life events following, but not preceding, disasters
have been shown to be associated with PTSD (Epstein et al. 1998;
Maes et al. 2001; North et al. 1999). However, other life events
may be confounded with the effects of disasters that, for exam-
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ple, destroy businesses, resulting in loss of jobs that are included
in the negative life event count. Risk for experiencing negative
life events may also be confounded with long-standing psycho-
social adjustment and personality issues that predate the disaster.

Coping Strategies

Perceptions of the event and personal coping styles may serve as
moderators of postdisaster mental health responses. Research
studies have demonstrated that avoidant coping strategies are
associated with posttraumatic psychopathology, including de-
pression, anxiety, and PTSD (Arata et al. 2000; Gibbs 1989; North
et al. 2001). Comparisons of avoidant coping with PTSD symp-
toms are problematic, however, due to confounding of the
avoidant coping with the avoidance symptoms of PTSD. The
subgroup of avoidance symptoms that contributes to the diagno-
sis of PTSD differs from the other PTSD symptom categories of
intrusion and hyperarousal. Avoidance symptoms such as going
out of one’s way to avoid reminders of the event may be consid-
ered to represent behavioral choices or coping responses to the
event rather than direct effects of the event on emotions and
physiological functions such as intrusive memories, insomnia,
and difficulty concentrating. Therefore, one must use caution
when interpreting associations reported between avoidant cop-
ing and PTSD symptoms, because they are inherently con-
founded by their overlapping content.

Individual Vulnerabilities

Several studies have examined predictors of mental health out-
comes following disasters. Predictive variables previously con-
sidered have included individual degree of exposure to the
disaster, demographic factors, psychiatric history, personality,
personal experience and resources, and social support. Gender
and predisaster psychiatric history have consistently emerged in
separate studies as the most robust predictors of psychiatric dif-
ficulties following disasters.

Women are at greater risk for PTSD and major depression,
and men are at greater risk for substance abuse after disasters
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(Kasl et al. 1981; Lopez-Ibor et al. 1985; Maes et al. 1998; Moore
and Friedsam 1959; North et al. 1999, 2002; Robins et al. 1984;
Steinglass and Gerrity 1990; Weisaeth 1985). This gender-related
pattern is the same as that seen in general and other nondisaster
populations (Brady and Randall 1999; Breslau 2002; Bucholz
1999; Fullerton et al. 2001; Pincinelli and Wilkinson 2000). Of the
other demographic factors tested in the literature—including
age, race, and socioeconomic status—either the findings have
been mixed or the evidence has been insufficient to conclude
that they have consistent associations with postdisaster out-
come.

People with preexisting psychiatric illness are especially
likely to experience psychiatric illness after a disaster (Bromet et
al. 1982; McFarlane 1989; North et al. 1989, 1994, 1999; Ramsay
1990; Smith et al. 1990; Weisaeth 1985), particularly those who
had less exposure to the disaster or who were exposed to milder
disasters (Breslau and Davis 1992; Feinstein and Dolan 1991;
Hocking 1970; Shore et al. 1986; Smith et al. 1993). Similarly, pre-
existing personality features have been shown to predict the oc-
currence of other forms of postdisaster psychopathology such as
PTSD (Chen et al. 2001; Liao et al. 2002; Maes et al. 2001; McFar-
lane 1989; Roy 1982; Southwick et al. 1993).

Social support has been linked to mental health outcomes
(Bland et al. 1997; Regehr et al. 2001). Although social support ap-
pears to fortify the psychosocial adjustment of men, there is evi-
dence that social networks may be more of a burden than a
support for women (Solomon et al. 1987). The problem with try-
ing to understand the role of social support is that it may be as
much a function of the individual’s psychosocial strength as a de-
terminer of it. Those with good social support networks tend to
be those with good adjustment (postdisaster or otherwise), and it
is difficult to determine what drives what in the relationship.

Resilience

In the rush to identify psychopathology and deliver treatment for
those with postdisaster mental health problems, personal resil-
ience in the face of catastrophic emotional trauma is easily over-
looked. Once it is recognized that most people do not develop a
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psychiatric illness, even those highly exposed to the most cata-
strophic events (North et al. 1999), the perspective of psycholog-
ical resilience comes into focus as being relevant for most people
involved.

Resiliency factors that protect people from psychiatric disor-
ders and promote recovery from psychiatric illness are the in-
verse of those associated with psychiatric illness and with
chronicity. Therefore, men are recognized as more resilient
against PTSD and women as more resilient against the develop-
ment of substance abuse. In addition, well-developed social sup-
port networks, active problem-solving coping patterns, adaptive
personalities, and lack of prior psychiatric illness may be consid-
ered personal indicators of resilience (Bartone et al. 1989; Gibbs
1989).

In the aftermath of the massive harm and chaos in the wake
of disasters, the positive effects that always seem to emerge from
great adversity can be lost. Studies have reported that 35%–95%
of disaster survivors identify having gained something positive
that they would never have experienced otherwise (McMillen
1999; McMillen et al. 1997). If clinicians do not make a point of in-
quiring about positive aspects of people’s experience, they may
not learn about this information.

Types of Postdisaster Mental 
Health Response

Psychiatric Disorder or Subdiagnostic Distress?

One of the most important distinctions to be made in the postdi-
saster setting is whether diagnosable psychiatric illness is
present, or whether the distress is of subdiagnostic proportions.
Inflexible conceptual models of postdisaster mental health effects
that take a one-size-fits-all approach regard all postdisaster men-
tal health experiences as either normal responses to abnormal
events or psychopathology that requires treatment. Alternative
views of postdisaster emotional distress as normative suggest the
introduction of intervention programs consisting of education,
reassurance, and sharing of experiences. Such interventions may
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be sufficient to help the majority of people who will not develop
a psychiatric disorder.

The normative interpretation of postdisaster emotional and
psychological experience, however, may overlook individuals with
serious psychiatric illness, some of whom may be unhelped or even
possibly harmed by interventions designed for the majority with
subdiagnostic distress but not psychiatric illness. The position that
traumatic experiences cause widespread symptoms consistent with
PTSD overestimates the psychiatric impact of the event and unnec-
essarily pathologizes the distress and emotional upset that repre-
sent normative responses to catastrophic events. Therefore, the
most effective approach to helping populations affected by disas-
ters is a flexible one that recognizes and provides appropriate psy-
chiatric treatment for psychiatric illness yet also appreciates and
responds appropriately to the experience of subdiagnostic distress.

The presence or absence of psychiatric illness determines the
type of intervention that is most appropriate for a person’s men-
tal health needs. Several different kinds of psychiatric disorders
may follow disasters. Of course, the signature diagnosis in disas-
ter settings is PTSD, but other anxiety disorders, major depres-
sion, somatization, and substance abuse are other important
considerations in the differential diagnosis.

Posttraumatic Stress Disorder

Complexities within the DSM-IV-TR (American Psychiatric As-
sociation 2000) diagnostic criteria for PTSD may be easily over-
looked in the application of this diagnosis after disasters and in
other acutely traumatic settings. PTSD provides one of the rare
occasions in psychiatry to render a diagnosis based on a direct
causal etiology. The disorder must be causally linked to “direct
personal experience of an event that involves actual or threat-
ened death or serious injury” (American Psychiatric Association
2000, p. 463). However, other potentially qualifying experiences
for the diagnosis may include vicarious exposure through di-
rectly witnessing others in such an event and learning that a
loved one was involved in such an event. In addition, the event
must evoke a response of fear, helplessness, or horror in the indi-
vidual.



44 TRAUMA AND DISASTER RESPONSES AND MANAGEMENT

Once sufficient exposure to a qualifying traumatic event has
been determined, requisite numbers of symptoms must be
present in three categories: intrusive reexperience (e.g., night-
mares of the event, unwanted recollections, flashbacks), avoid-
ance and numbing (avoidance of reminders of the event, inability
to feel love, psychogenic amnesia for the event), and hyper-
arousal (being jumpy and easily startled, sleep disturbance, im-
paired concentration). The symptoms must arise anew after the
event to be counted toward the diagnosis. Merely endorsing the
requisite number of symptoms after a qualifying event is still not
sufficient for a diagnosis, however. The symptoms must cause
significant distress or impairment in functioning, and they must
persist for at least a month. Many popular symptom scales used
to assess PTSD fail to establish that the symptoms are new after
the event, do not determine that the symptoms persist for a
month, and fail to document that the symptoms cause significant
distress or functional impairment. These shortcomings in mea-
surement result in overestimation of the prevalence of the disorder.

The postdisaster prevalence of PTSD varies widely. PTSD has
been described in as few as 2%–4% of survivors of natural disas-
ters such as tornadoes (North et al. 1989), volcanoes (Shore et al.
1986) and mudslides (Canino et al. 1990). In a study of people ex-
posed to dioxin contamination, the prevalence of PTSD was
found to be 4%–8% (Smith et al. 1986). Far higher rates of PTSD
have also been reported in other studies, including 44% in a
study of a dam break and flood (Green et al. 1990), 53% following
bushfires, 54% after an airplane crash landing (Sloan 1988), and
50%–100% associated with the crash of an airplane into a shop-
ping mall (Newman and Foreman 1987). The problem with try-
ing to compare the prevalence of PTSD after different kinds of
disasters is the lack of uniformity of study methods, especially
differences in measurement tools, varied timing of assessment,
and inconsistent sampling procedures.

This situation has not improved since the occurrence of the
terrorist attacks of September 11, 2001, which were followed by
invigorated pursuit of studies of terrorism. Articles published to
date about the effects of the attacks have varied in the timing of
data collection (from 3–5 days after the event to weeks and
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months later), have sampled different populations using differ-
ent methods (such as random-digit telephone sampling or Web-
based panel samples selected before the September 11 attacks),
have used different instruments of measure, and have deviated
from DSM-IV-TR diagnostic criteria in assessing PTSD (such as
counting symptoms unrelated to the context of the September 11
events and assessing PTSD symptoms among individuals not ex-
posed to a qualifying stressful event) (Galea et al. 2002; Schlenger
et al. 2002; Schuster et al. 2001). Given such differences in multi-
ple aspects of the research methods, meaningful comment on
comparison of the stated estimates of PTSD prevalence after Sep-
tember 11—from around 8%–20% in the Manhattan population
and 3%–4% in other metropolitan areas (Schuster et al. 2001)—is
not possible (Breslau 2001). The data most applicable to estimat-
ing the maximum prevalence of PTSD in relation to a terrorist
event are the 34% rate of PTSD assessed with a structured diag-
nostic interview in 182 Oklahoma City bombing survivors who
were in the direct path of the bomb blast (North et al. 1999).

Epidemiological research has revealed features of PTSD in
postdisaster settings that are worth noting for their relevance to
designing mental health policy and interventions. First, PTSD is
usually comorbid with another postdisaster psychiatric disorder
(McFarlane and Papay 1992; McMillen et al. 2000; North et al.
1994, 1999), a feature consistent with the high comorbidity iden-
tified in association with PTSD in more general community set-
tings (Breslau 2001; Breslau et al. 2000). In addition, it seems to be
the comorbidity more than just the PTSD that accounts for prob-
lems with functioning (North et al. 1999; Sims and Sims 1998).
Second, although most people tend to report PTSD symptoms af-
ter disasters, the majority of people do not develop PTSD. Third,
intrusion and hyperarousal symptoms are highly endorsed but
avoidance and numbing symptoms are much less often reported.
The avoidance and numbing (PTSD group C) symptoms are
strongly predictive of PTSD, and the high sensitivity and speci-
ficity of these group C symptom criteria for PTSD suggest that
these symptoms may serve as a marker or a gatekeeper for PTSD.
By definition according to DSM-IV-TR criteria, 100% of people
with PTSD must meet the group C symptom criteria. In the study
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of direct victims of the Oklahoma City bombing, the group C cri-
teria demonstrated 94% specificity for the full diagnosis of PTSD
(North et al. 1999). The group C symptoms were also seen to pre-
dict difficulties with functioning, treatment seeking, preexisting
psychopathology, postdisaster psychiatric comorbidity, and cop-
ing through use of alcohol and drugs (McMillen et al. 2000; North
et al. 1999).

Major Depression

The most prevalent comorbid diagnosis with PTSD in postdisas-
ter settings is major depression (David et al. 1996; Green et al.
1992; McFarlane and Papay 1992; North et al. 1994, 1999). Disas-
ter survivors with a history of major depression may be at espe-
cially high risk for recurrence or persistence of this disorder after
the disaster (North et al. 1989, 1994, 1999).

Substance Abuse

Reported drug or alcohol abuse in postdisaster settings is easily
dismissed as “self-medication” of emotional distress and post-
disaster psychiatric illness, including major depression and anx-
iety disorders such as PTSD (Joseph et al. 1993; Pfefferbaum and
Doughty 2001). This interpretation of drug or alcohol misuse
may be a very attractive explanation because it seems less stig-
matizing to be medicating another condition caused by some-
thing outside the individual than to have a primary substance
use disorder. For postdisaster substance abuse problems to repre-
sent self-medication with drugs, however, the onset of the sub-
stance abuse must occur after the event rather than predating it.
When substance misuse is interpreted as medicating disaster-
induced problems, however, it is typically assumed without the
benefit of data identifying the temporal sequence of events.

Numerous studies have described increased use of alcohol,
tobacco, and other drugs after disasters. Such retrospective re-
ports of increases in substance use have been recorded especially
from individuals with preexisting alcohol abuse or other psychi-
atric difficulties (Joseph et al. 1993; McFarlane 1998; Pfefferbaum
and Doughty 2001; Sims and Sims 1998; Smith et al. 1999; Vlahov
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et al. 2002). After a major earthquake in Japan (Shimizu et al.
2000), alcohol consumption was found to decrease rather than in-
crease, however. No studies have observed postdisaster increases
in drug or alcohol consumption to translate into diagnosable sub-
stance use disorders.

Reports of increased use of substance abuse treatment after
disasters (Marcus 2001) have been inappropriately interpreted as
evidence of increased substance abuse after disasters. Increases
in substance abuse treatment after disasters could merely repre-
sent increased seeking of treatment among those with preexist-
ing problems because of increased availability of treatment,
greater awareness of substance abuse, or reduced stigma associ-
ated with drug abuse that is attributed to medication of another
psychiatric disorder caused by the disaster.

Few studies have actually examined whether new drug or al-
cohol abuse disorders occur after disasters. These studies have
uniformly found the onset of virtually all substance abuse cases
to date well before the time of the disaster (David et al. 1996;
North et al. 1994, 1999, 2002). Therefore, if use of substances in-
creases after disasters, it does not appear to increase to the point
of generating diagnosable cases of substance abuse.

Other Anxiety Disorders

Besides PTSD, which is classified as an anxiety disorder, evi-
dence of other anxiety disorders is sometimes seen after disasters
(David et al. 1996; Green et al. 1992), especially panic disorder
and phobic disorders (McFarlane and Papay 1992). Compared
with major depression, other anxiety disorders studied consis-
tently form a smaller part of the diagnostic comorbidity with
PTSD (David et al. 1996; North et al. 1994, 1999, 2002).

Somatization

Although somatization disorder is not described as emerging af-
ter disasters (Breslau 1998), a large body of disaster literature has
developed pertaining to the phenomenon of medically unex-
plained complaints, generally known as somatization. Because
somatization consists of clinically significant, medically unex-
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plained symptoms, instruments that do not discern medically
unexplained from medically based symptoms (Merskey 1995;
Ramsay et al.1993; Tennant et al. 1986; Viel et al. 1997) or that fail
to distinguish clinically significant somatic complaints from triv-
ial or fleeting physical annoyances do not really measure somat-
ization. Lack of attention to these distinctions will provide data
with a mix of medically explained, unexplained, and nonqualify-
ing complaints. Another major shortcoming of such instruments
for the measurement of somatization after disasters is their fail-
ure to distinguish new somatization symptoms after the disaster
from somatization symptoms that existed before the disaster.

It has been well demonstrated that highly somatizing indi-
viduals report an array of psychological symptoms without basis
in established psychiatric disorders, just as they report multiple
medically unexplained somatic symptoms (Lenze et al. 1999).
Failure to distinguish this style of symptom overreporting char-
acteristic of highly somatizing individuals in psychiatric and so-
matic symptom reports may result in inflated estimates of
psychopathology in proportion to the representation of highly
somatizing individuals in research samples.

In the disaster literature, somatization has been largely as-
sessed with tools that are not designed to discriminate qualifying
symptoms, and little effort has been made to control for global
endorsing tendencies that artifactitiously associate somatic
symptoms with psychological symptoms. Therefore, the degree
to which the reported associations between PTSD and somatiza-
tion (Andreski et al. 1998; Davidson et al. 1991; van der Kolk et al.
1996) are independent of artifacts is unclear. The PTSD/Keane
(PK) scale of the Minnesota Multiphasic Personality Inventory
has been demonstrated to be incapable of distinguishing be-
tween somatization and posttraumatic symptomatology (Wetzel
et al. 2000).

Two well-designed studies with prospectively collected pre-
disaster data have examined the occurrence of somatization in
disaster-exposed populations compared with that in unexposed
populations. A study of mudslides following torrential rains in
Puerto Rico (Bravo et al. 1990) found statistically significant yet
clinically small increases after the disaster in somatic symptoms
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among disaster-exposed individuals relative to the nonexposed
population. However, the increase in somatization symptoms
was considered to be nonspecific and potentially explainable by
medical and psychiatric disorders or even by unsanitary condi-
tions following the disaster.

The other study (Robins et al. 1986) examined increases in so-
matization following dioxin contamination and a series of disas-
ters, including tornadoes, floods, and discovery of radioactive
well water. Only one case of somatization disorder was de-
tected—in the unexposed comparison group, with onset before
the disaster. Somatization symptoms were not prevalent, and no
new somatization symptoms were identified. The study con-
cluded that the disasters had not generated somatization and
also that the population was remarkably resilient.

Postdisaster Populations

Different populations may show distinct mental health responses
to disasters, depending on their degree of exposure and their pre-
existing characteristics. People directly in the path of a disaster
predominantly develop PTSD. Like the direct victims, families
and loved ones of those who died in a disaster also may be can-
didates for PTSD based on their indirect traumatic exposure to
the event through their loved one. They may also be at increased
risk for major depression and somatization that may complicate
their bereavement (Cowan and Murphy 1985). Also, family
members and loved ones of those who have survived direct con-
tact with a disaster may be candidates for PTSD acquired vicari-
ously (American Psychiatric Association 2000). A simplified
model for conceptualization of disaster mental health effects is
one of concentric rings surrounding the direct disaster experi-
ence at the center. The rings represent the degree of exposure to
the disaster agent, and as the distance from the center increases,
the risk for mental health consequences among the population
represented by each ring generally decreases (Shore et al. 1989).

Rescue workers constitute an important segment of the pop-
ulation who are somewhat different from direct victims of disas-
ters. They are selected and self-selected for the type of work
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involved in disaster recovery efforts, are trained for this work,
and have had experience on the job; in addition, they participate
in the effort by voluntary choice (Cardeña 1994). Although an ex-
tensive body of literature describes mental health effects of disas-
ters on this population, few diagnostic data are available. A
study of firefighters involved in rescue and recovery work after
the Oklahoma City bombing found a lower incidence of PTSD
(13%) compared with that of men who were directly exposed to
the bomb blast (23%) (North et al. 2002). The most prevalent di-
agnosis among the firefighters was alcohol use disorder, identi-
fied as actively symptomatic in 24% after the bombing and 47%
at some time in their lives. Only 12% had any postdisaster diag-
nosis that did not involve comorbid alcohol abuse or depen-
dence. Virtually none of the alcohol abuse cases began after the
bombing, despite a lag in data collection for new cases to accrue
beyond 3 years after the disaster. The finding of such high prev-
alence of alcohol abuse in this population is not so remarkable
given that current alcohol abuse rates of 29% have previously
been reported in another study of firefighters not selected for in-
volvement in any disaster (Boxer and Wild 1993).

Outside the direct disaster exposure ring, those with neither
personal contact with the disaster agent nor indirect contact via
loved ones constitute a very different group diagnostically be-
cause they cannot be considered to have PTSD (Abdo et al. 1997).
General distress, depression, anxiety, and somatization may be
present, however. In the wake of the Oklahoma City bombing, the
surrounding communities were considered to have been signifi-
cantly affected (Pfefferbaum et al. 1999). Following the September
11 terrorist attacks, the entire nation was considered psychologi-
cally vulnerable to disaster-related mental health problems
(Baker 2002). Studies of these two terrorism events have reported
on the prevalence of PTSD symptoms, “symptoms consistent
with PTSD,” “posttraumatic stress disorder components,” “prob-
able PTSD,” and “PTSD and subthreshold PTSD” measured by
community and household surveys within the surrounding met-
ropolitan areas (Pfefferbaum et al. 1999; Schlenger et al. 2002).

According to the DSM-IV-TR (American Psychiatric Associa-
tion 2000) definition, people without sufficient exposure to a quali-
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fying traumatic event cannot be considered to have PTSD. Even
though hearing the news of the September 11 terrorist attacks was
very upsetting, and the public viewed repeated and graphic televi-
sion images of the planes crashing into the World Trade Center tow-
ers, these experiences do not constitute sufficient exposure to a
traumatic event required for consideration of the diagnosis. Popula-
tions not meeting the requisite exposure criterion cannot logically be
considered to have symptoms of a disorder that cannot occur in that
population. Therefore, measurement of PTSD symptoms in the sur-
rounding community and particularly in distant metropolitan areas
is illogical. This is not to say that these events were not distressing to
the general public, as undoubtedly they were. This distress, how-
ever, is not the same phenomenon as the psychopathology that is
recognized as PTSD among individuals directly exposed to cata-
strophic events. To group this distress with PTSD not only patholo-
gizes that which constitutes normative response to catastrophic
events, but it trivializes the serious nature of psychiatric disease
among those who meet the full criteria for PTSD.

Even though the majority of people affected by national-
caliber disasters report changes in how they feel and function to
survey researchers (Associated Press 2001; North et al. 1999), re-
ferring to such experiences among people who are not psychiatri-
cally ill as symptoms unnecessarily pathologizes those experiences.
Referring to these experiences as responses or reactions to the disas-
ter would be more appropriate to their categorization as norma-
tive experiences (e.g., normal reactions to abnormal events).

The Course of Postdisaster Mental 
Health Response

Workers in the disaster mental health field have developed a
model of stages of experience and recovery from disasters. This
model includes a “honeymoon phase,” of uplifted spirits and op-
timism in the setting of community outpouring of sympathy and
support, lasting days to weeks that gives way to a later “disillu-
sionment phase,” as support runs out and the victims are left to
manage on their own, before eventual return to equilibrium over
ensuing weeks or months (Raphael and Wilson 1993). These the-
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oretical phases are not fixed and may vary and shift with the set-
ting and within individuals over time. Empirical data have
provided useful information about the time course of the devel-
opment and resolution of postdisaster psychopathology. Studies
show that PTSD tends to start early after disasters. Among 182
survivors of the direct bomb blast in the Oklahoma City bomb-
ing, 76% of those with PTSD identified its onset as being the same
day as the bombing; 94% identified the onset as occurring within
the first week; and 98% reported that it began in the first month.
No delayed-onset cases occurred after 6 months (North et al.
1999). Similarly, no delayed PTSD was observed in a study of 136
survivors of a mass shooting episode (North et al. 1997).

Even though delayed PTSD is not generally observed after di-
sasters, the appearance of delayed PTSD may arise from the well-
documented delay in seeking treatment by individuals with PTSD.
These cases may be misidentified as delayed-onset cases (Weisa-
eth 2001). Impressions of delayed PTSD may also occur with as-
sessment of subthreshold cases that typically lack only one or two
avoidance or numbing symptoms but later acquire enough symp-
toms to cross the diagnostic threshold; these can be mistakenly
classified as delayed cases in follow-up studies (North et al. 1997).

PTSD in the general population follows a course of considerable
chronicity, lasting for a year or longer on average, and for a decade
or longer in as many as one-third (Breslau and Davis 1992; Kessler
et al. 1995). Less information is available to chart the longitudinal
course of psychopathology in disasters, but all PTSD cases identi-
fied in Oklahoma City bombing survivors were chronic (lasting at
least 3 months) according to the DSM-IV definition (North et al.
1999). In a study of a mass-murder episode in Killeen, Texas, about
one-half of the PTSD cases identified within 2 months of the event
were still unremitted a year later (North et al. 1997). Few predictors
of PTSD recovery have been identified in studies of disaster victims.

Bioterrorism: A Unique Form of 
Intentional Disaster

Bioterrorism, a subtype of intentional disaster, presents a partic-
ularly heinous threat to public security. The features of bioterror-
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ism differ from other forms of terrorism in many ways. First,
exposed populations may have no immediate objective indica-
tions of contact with the agent, because physical confrontation
with biochemical agents may leave no immediate stigmata.
Therefore, effects of biological and radiological agents may not
reveal themselves until days, weeks, or even years have passed.
Because people may not know if they have been exposed, they
may be easily influenced by their imaginations or by processes of
suggestion that spread through contagion, leading to mass panic.
The psychiatric response therefore becomes disarticulated from
actual exposure or injury. In bioterrorism, the psychological ef-
fects of the attack become part of the mechanism of the disaster
agent by interfering with the reparative efforts of medical treat-
ment centers when panicked masses flock to them for treatment,
overwhelming the system with their numbers (Norwood et al.
2001).

Because few data are available to help those in the field to
fully understand the psychological effects of bioterrorism to
guide needed mental health interventions, other types of events
such as mass contamination accidents and hysterical epidemics
may be most instructive to this underdeveloped area of disaster
mental health (Freed et al. 1998; Jones 2000; Kharabsheh et al.
2001). Thus, psychiatric effects of bioterrorism may include not
only PTSD, but also elements of somatization (Kawana et al.
2001), mass hysteria, and cancer phobia. Management of the psy-
chosocial and medical effects of this kind of disaster agent ex-
tends beyond medical and mental health treatment to include
social interventions pertaining to the establishment of careful
and accurate communication of risk to minimize panic and re-
store social roles (Norwood et al. 2001).

Directions for Postdisaster Interventions 
Based on Epidemiological Research

Much has been learned from disaster epidemiology research that
is directly applicable to policy and postdisaster mental health in-
terventions. For example, research on the Oklahoma City bomb-
ing was heavily relied on for assessment of mental health
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intervention needs following the September 11 terrorist attacks in
New York City (Norris 2002).

Although each disaster setting is unique, findings from pre-
vious studies can be instructive for designing general disaster
intervention strategies for future events. First, it should be re-
membered that after a disaster the majority of people do not be-
come psychiatrically ill, and therefore traditional models of psy-
chiatric treatment fail to constitute appropriate interventions for
them. A general principle in contemplating disaster mental
health recovery work is that disaster populations can be func-
tionally subdivided into two groups: those who are psychiatri-
cally ill and those with subdiagnostic distress.

Because most PTSD starts very soon after a disaster, screen-
ing the population for it may begin early, as soon as people are in
a position to be able to start talking about their feelings. (Even
though PTSD cannot be diagnosed until symptoms have per-
sisted for a month, in disaster studies individuals with PTSD
most often report that their symptoms started very soon after the
disaster, providing a window of time for identification of those at
risk and the application of preventive measures.) People at high-
est risk for PTSD include those with the most intense exposure to
the disaster agent, people most severely injured in the disaster,
the bereaved, and those who sustained other losses such as ex-
tensive financial loss and property destruction. Women are at
greater risk for PTSD and depression, and men are at greater risk
for substance use disorders after disasters.

Previous research suggests that prominent avoidance and
numbing responses separate those most likely to have PTSD from
those likely to recover on their own. People who have been diag-
nosed with PTSD or other psychiatric disorders or who are at high
risk for them should undergo triage for psychiatric evaluation and
management. Although most people report that talking about
their experiences is a natural coping mechanism that helps speed
healing (North et al. 1999; Smith et al. 1990), people with the prom-
inent avoidance and numbing that is characteristic of PTSD may be
unable to tolerate this level of exposure to reminders of the disas-
ter. Therapies that force them to come to terms with it, such as the
popular debriefing treatments, may be retraumatizing for them.
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An important principle in psychiatric assessment of postdisas-
ter populations is that more often than not PTSD presents with co-
morbid disorders, especially in mental health treatment settings
(North et al. 1999). Therefore, a clinical rule of thumb is not to stop
the differential diagnosis there and always to remember to keep
looking for other disorders once PTSD is diagnosed. Diagnostic co-
morbidity in PTSD is a marker for severity of illness and disability
and can identify cases needing special attention (North et al. 1999).
In addition, the comorbid disorders may be at least as important to
the course of recovery and the choice of treatment as the PTSD.

In the process of identifying and assisting people with psy-
chiatric illness after disasters, it is important not to discount the
distress of the rest of the people who were involved. Those who
are distressed but not psychiatrically ill commonly experience in-
trusive recollection (nightmares, upsetting memories) and hy-
perarousal (insomnia, vigilance, jumpiness) but not prominent
avoidance and numbing responses. This distressed but not psy-
chiatrically ill group can be reassured that their disturbing symp-
toms most likely represent normal responses to abnormal events
and that they will probably resolve naturally with the passage of
time. Recovery in this group may be facilitated through sharing
their experiences with trusted others to help with cognitive pro-
cessing, making meaning, and finding perspective in their lives.

Finally, it is important for workers to remember that a large
proportion of PTSD after disasters historically becomes chronic.
Just as mental health professionals want to be available to pro-
vide assistance early after disasters when psychopathology and
anguish are acute, it is equally if not more important for profes-
sionals to remain available for this population that is likely to
have long-term needs.
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Chapter 3

Children, Disasters, 
and the September 11th 
World Trade Center Attack
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It is widely believed that children are more resilient than adults.
In reality, however, they are more vulnerable than adults to the
traumatic events, chaos, and disruptions experienced in disas-
ters. Even in preschoolers, the effects can be serious and persis-
tent (Laor et al. 1997; Pfefferbaum 1997; Vogel and Vernberg
1993; Yule et al. 1999). A better understanding of the myriad
ways in which children are vulnerable to and are injured by di-
sasters is needed, as is understanding of the obstacles to deliver-
ing mental health services to these children. This knowledge
could be used to help limit the development of psychological
problems that can adversely affect children and communities for
years to come. In this chapter, we review children’s responses to
disaster and examine the effects on children and the New York
City public school system of the September 11th World Trade
Center (WTC) attack.

Children’s coping skills are inherently less effective than
those of adults, resulting in an increased risk of becoming over-
whelmed and traumatized in a disaster. Children are particularly
susceptible to having their perception of the world and of them-
selves change as a result of being confronted with the destruction
and suffering caused by disasters. As a result, tragedy can inter-
rupt normal developmental lines and cause problems with trust,
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sense of safety, self-esteem, self-efficacy, interpersonal relations,
and moral development. Moreover, the magical thinking of chil-
dren may produce feelings of responsibility for disasters that can
damage self-image. After the WTC disaster, an 11-year-old boy
wondered if the twin towers had collapsed and his father had
died because he lied about brushing his teeth. Another child,
who had been teased about being overweight, feared that her
jumping up and down had brought the towers down.

Children’s dependency on others increases their vulnerabil-
ity in a disaster. Research has shown that people with an external
locus of control are more vulnerable to trauma than those with an
internal locus. Children are also severely affected by the postdi-
saster crisis state and by the tendency for adults to be preoccu-
pied with rebuilding and therefore less able than usual to provide
support. Irritability and stress are common in parents after a di-
saster and will compound the child’s difficult task of rebuilding
self-esteem and meaning in the world after the catastrophic col-
lapse of safety. Furthermore, children tend to rely on routine and
the structure of their world, and they find changes more difficult
than do adults. In a disaster, children often lose their schools,
places of worship, and social gathering places.

Another difference between children and adults is that after
a few months of mild to moderately impaired functioning, adults
can generally return to the status quo ante. Children, however,
cannot. Children need to continue to learn social and academic
skills to remain in step with their classmates. Depression, anxiety,
withdrawal, difficulty concentrating, intrusive recollections, and
hyperarousal are likely to interfere with a child’s ability to partic-
ipate in and maximally benefit from social and educational op-
portunities. A few months of traumatic or grief symptoms that
interfere with a child’s ability to benefit from these experiences
can propel a child off the normal developmental curve. Once a
child is out of step with his or her peers and schoolwork, it may
not be possible to catch up. As a result, the child may never attain
the social, academic, and work competence that would otherwise
have been attained. These secondary problems may be more
troublesome than the symptoms directly resulting from the
trauma.
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Huge resources are expended to rebuild the community’s in-
frastructure after a disaster. Schools, roads, hospitals, homes, and
businesses are all reconstructed at great expense. The reason all
of this is rebuilt is to create a nurturing environment for the peo-
ple who will continue to live there in the decades to come. Plac-
ing children in new homes and schools is of limited benefit if they
are filled with despair, their moral development is impaired, they
have a foreshortened sense of the future, and their social and ac-
ademic skills are impaired. Children need help in rebuilding
their inner world, as well as their outer world, after a disaster.

What Is a Disaster?

Disasters threaten personal safety, overwhelm defense mecha-
nisms, and disrupt community and family structures. They may
also cause mass casualties, destruction of property, and collapse
of social networks and daily routines (Gist and Lubin 1999;
Ursano et al. 1994; Vogel and Vernberg 1993). The psychological
trauma arising from the event and its sequelae can wield a severe
blow to a child’s sense of security and self, including central or-
ganizing fantasies and meaning structures.

A crucial factor in healing after trauma is finding a safe place,
which may be impossible in a world surrounded by traumatic re-
minders. Tens of thousands of people in southern Manhattan fled
their homes after September 11, 2001, residing with friends or in
hotels without their belongings. Those who stayed in southern
Manhattan were subject to foul air and the continuous sight of re-
covery workers, excavation of ground zero, and massive news
coverage. Approximately 5,000 students were transferred to
other schools for weeks or months. Places frequented with
friends and family were gone forever. Thousands of children lost
parents and many more lost someone they knew. Meanwhile,
parents suffered from anxiety, irritability, depression, and post-
traumatic stress disorder (PTSD). Distressed parents have limited
ability to soothe their children and help them cope with their
fears of the world and their disillusionment with themselves and
adults. These secondary stresses further undermine the support
structures needed to heal the emotional wounds resulting from a
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disaster (Pynoos 1993) and are key factors in the failure of many
to recover from the effects trauma (Solomon and Smith 1994).

Disasters affect huge numbers of people. Norris estimates
that 6%–7% of Americans are exposed to armed conflict and
more numbers to trauma each year (Norris 1988; Ursano et al.
1994). From 1996 through 2001, there were an average of 54 disas-
ters declared by the Federal Emergency Management Agency
each year. There were 43 major weather-related disasters in the
United States from 1988 to 2001, with losses exceeding $185 bil-
lion. Including the damage from earthquakes, the cost of disas-
ters exceeds $300 billion for this period. Around the world,
during the last decade, 2 million children died in armed conflict,
1 million were orphaned, 6 million were seriously injured or crip-
pled, 20 million were displaced, and over 10 million have been
left with grave psychological injuries (General Assembly 1999).
Furthermore, the disruption of war massively increases the num-
ber of children who fall prey to sexual exploitation and outright
rape.

Human suffering lasts long past the time of rebuilding and
extends far beyond those directly affected. PTSD symptoms can
last for years, and some children will first develop symptoms
years after the event (Sack et al. 1999; Yule et al. 2000). Two years
after the bombing in Oklahoma City, 16% of children who lived
approximately 100 miles from Oklahoma City reported signifi-
cant PTSD symptoms related to the event (Pfefferbaum et al.
2000). This is a remarkable finding, because these youths were
not directly exposed to the trauma or related to the deceased or
injured victims. Two years after the 1972 Buffalo Creek Dam col-
lapse in West Virginia, 37% of children evaluated met “probable”
DSM-III-R criteria for PTSD (American Psychiatric Association
1987), and 17 years after the collapse 7% still met criteria (Green
et al. 1994). After Hurricane Andrew hit southern Florida and
Louisiana in 1992, 86% of children met PTSD criteria at 3 months,
76% met criteria at 7 months, and 69% met criteria at 10 months
(LaGreca et al. 1996). Eighteen months after the 1988 Armenian
earthquake, 90% of the children living adjacent to the epicenter
and 30% of the children from the periphery met the diagnostic
criteria for PTSD (Pynoos et al. 1993).
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Six weeks after the 1999 Taiwan earthquake, 22% of adoles-
cents ages 12–14 met criteria for PTSD (Hsu et al. 2002). Rates of
PTSD and other psychological problems resulting from the disas-
ters were probably affected by the differing developmental levels
of the countries and their differing abilities to render support to
those affected. The relatively low number in the case of the Taiwan
earthquake may be a result of using psychiatric interviews rather
than self-reporting forms to establish the diagnosis, the relatively
high levels of support the country provided to those affected by
the disaster, and cultural factors. After the sinking in 1988 of the
cruise ship Jupiter, which was carrying a large number of British
children on vacation, 50% of child survivors had PTSD shortly af-
ter the disaster and 15% had PTSD 5–7 years later (Yule et al.
2000). Pol Pot, head of the Khmer Rouge Communist guerillas,
came to power in Cambodia in 1975. During his 4 years in power,
approximately 2 million of the country’s population of 10 million
were killed or died of starvation. Fifteen years after being in Pol
Pot’s forced labor camps, 24% of youths ages 17–24 met criteria for
PTSD (Hubbard et al. 1995). These data actually underestimate
the number of children experiencing significant emotional effects,
because many children who do not have PTSD develop other anx-
iety disorders, depression, or substance abuse or show alterations
in self-image and beliefs about the world that are detrimental to
their emotional development and personality. Functioning can be
significantly impaired after a disaster in individuals who do not
fulfill DSM-IV-TR criteria for PTSD (Giaconia et al. 1995).

Children with direct exposure to a disaster are not the only
ones who are adversely affected (Breton et al. 1993; Pfefferbaum
et al. 1999). Nader et al. (1993) found that PTSD symptoms corre-
lated with television exposure as well as with direct exposure
(witnessing). Children living outside of New York City with no
direct exposure have come to counseling centers with the pri-
mary complaint of having symptoms related to September 11.
The many thousands of children in New York City who wit-
nessed the destruction of the WTC, thousands more who lost a
parent, and millions who lived within a few miles have all found
it almost impossible to avoid the multiple replaying of the disas-
ter on television.
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Psychiatric Sequelae of Disasters

Disasters have multiple effects on children. They can cause
trauma-related psychopathology and neurophysiological
changes and can affect emotional development. So that people
can provide complete care for traumatized children, each of these
sequelae must be understood and addressed. The crucial issue in
assessing the impact of trauma and deciding if a child needs
treatment is not whether a child fulfills criteria for PTSD or any
DSM-IV-TR diagnosis. Rather, the focus is the degree of compro-
mise in social and academic functioning and self-care.

The full impact of a disaster on a child depends on many fac-
tors. A child’s temperament—threshold of reactivity and
strength of reaction—affects susceptibility to trauma (Pynoos
1993; Pynoos et al. 1995). A history of prior trauma increases a
child’s vulnerability to a disaster. Both parents’ level of stress and
knowledge of the needs of their children will affect their actions
to shield the child from the trauma and soothe the child after-
ward. The child’s psychological strengths and images of the
world are also critical. Youngsters with an internal locus of con-
trol are significantly less vulnerable than those who feel they are
helpless victims of all that befalls them. The meaning the child
gives to the event may determine its pathogenic potential (Hen-
din and Haas 1984). The meaning that an event has for individu-
als is shaped by their personality, the information they receive,
and what adults say to them. After surviving a disaster a child
may focus on the suddenness with which disasters can strike and
the vulnerability of people to them, or the strength of people to
endure and the desire of many to help each other. Separation
from parents during or after the disaster (McFarlane et al. 1987;
Vogel and Vernberg 1993) and a history of threats to attachment,
such as parental separation or illness, increase postdisaster stress
(Martini et al. 1990). Children also tend to respond more power-
fully if their parents are in distress (Green et al. 1991; Handford
et al. 1986; Jones et al. 1994; Laor et al. 1996, 1997; Pynoos et al.
1995; Vogel and Vernberg 1993) or if family communication pat-
terns are disrupted (Bromet et al. 1984). Other important factors
include what the child saw (death or grotesque images), whether
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the child believed that his or her life or that of a loved one was in
danger, whether the child or a loved one was injured, how
quickly and fully the child was brought to a safe and comfortable
place, the unexpectedness and duration of the disaster, whether
the disaster was an act of nature or of human cause, whether un-
answered screams for help were heard, and whether the child
feels guilty over acts of omission or commission (Pynoos 1993;
Pynoos et al. 1995).

After a disaster, most children with direct exposure will de-
velop significant psychiatric symptoms, and many will have a di-
agnosable disorder. The most common symptoms are fear,
anhedonia, and attention and learning problems (Anthony et al.
1999). New onset, reactivation, or intensification of specific fears,
along with dependent and regressed behavior, is also very com-
mon after disasters (Goenjian 1993, Sullivan et al. 1991). Disasters
can cause a wide range of anxiety, depressive, and dissociative
symptoms as well as behavior disorders. Classic articles de-
scribed sleep problems; nightmares; trauma-related fears; repeti-
tive trauma-related play; and regression, including clinginess to
caretakers, separation anxiety, and loss of previously acquired
skills (S.E. Perry et al. 1956; Saylor 1993; Terr 1979; Vogel and
Vernberg 1993). Belief that omens predicted the disaster, along
with subsequent attention to possible warning signs and a sense
of a foreshortened future are also important (Terr 1979). Other
common symptoms include intrusive recollections, numbing
and withdrawal, hyperarousal, depression, generalized anxiety,
panic attacks, problems with concentration, irritability, dyspho-
ria, somatic complaints, and substance abuse (Garrison et al.
1995; LaGreca et al. 1996; Silva et al. 2000). Although PTSD symp-
toms have a tendency to progressively decrease over time, anxi-
ety and depressive symptoms and behavior problems may well
be greater after a few months than in the initial weeks (McFarlane
1987; Vogel and Vernberg 1993). Moreover, the onset of PTSD
may be delayed (Sack et al. 1999).

Bereavement is likely if loved ones are killed in the disaster
(Pynoos and Nader 1988). Complicated bereavement, a combina-
tion of bereavement and trauma, is also common. In complicated
bereavement the individual has unusual difficulty successfully
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completing the bereavement process. This is most likely to arise
when death is either violent or sudden, when there are no re-
mains as concrete evidence of death, and when one believes that
to cease grieving would be a betrayal of the loved one. Ambiva-
lent relationships, which adolescents often have with parents,
also predispose to complicated bereavement.

Children’s symptoms vary as a function of age and develop-
mental phase. Young children are not likely to report symptoms
of numbing and withdrawal but are likely to have the new onset
of aggression or a fear not directly related to the trauma, such as
separation anxiety or fear of the dark (Scheeringa et al. 1995).
Numbing and withdrawal may appear as regression and loss of
previously acquired skills. Intrusive memories in young children
are likely to take the form of repetitive, joyless play with trau-
matic themes, or repetitively drawing pictures of the trauma or
acting it out. Generalized anxiety, along with heightened arousal
and exaggerated startle reactions, are common. Many children
have sleep problems, nightmares without clear content, and so-
matic complaints. Regression, including loss of skills and in-
creased attachment behavior, is particularly common in young
children. Young children develop renewed separation anxiety
and new fears, avoid new activities, become aggressive, lose ver-
bal skills and sphincter control, wish to sleep in their parents’
bed, whine and have temper tantrums, and night terrors (Bing-
ham and Harmon 1996; Scheeringa et al. 1995).

School-age children may become obsessed with the details of
the disaster in an attempt to cope, or they may enter a state of
constant anxiety and hyperarousal to prepare for future dangers.
Some children withdraw into their own quiet world, whereas
others engage in increased aggressive behavior. Concentration
problems, distractibility, poor sleep, and nightmares are common
in this age group, along with preoccupation with danger and
traumatic reminders. Somatic symptoms continue to be a com-
mon expression of distress at this age. School-age children may
become inconsistent in their behavior, vacillating between being
cooperative and argumentative, or from exuberant to inhibited.
To avoid painful feelings associated with the disaster, children
may avoid social activities and school. They may instead focus
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their energies on repetitive retelling of the event and on trau-
matic play. School-age children can engage other children in
playing out games that recreate the trauma. Their play and com-
ments may show misunderstandings about what occurred.
School-age children can have an inappropriate sense of responsi-
bility for the disaster, reinforced by a tendency toward magical
thinking. Time skew entails a child erroneously sequencing
events when retelling what happened in a trauma.

As children move into adolescence, their reactions become
similar to those of adults. They are likely to have several symp-
toms of numbing and withdrawal, as well as hyperarousal and
actual intrusive memories. To manage their painful feelings, they
may retreat from others or throw themselves into various activi-
ties. They may become unusually aggressive and oppositional.
Adolescents develop a foreshortened view of the future and may
precipitously enter into adult activities, leaving school to find a
job or marry. They may engage in high-risk behavior—including
life-threatening reenactments of the trauma, substance abuse,
and unsafe sexual behaviors—to counter the pain of the trauma.
They may harbor revenge wishes. Some become depressed and
withdraw, and there may be sudden shifts in relationships. Eat-
ing disturbances, sleep problems, and nightmares are common.
The combination of concentration problems, hyperarousal, dys-
phoria, and irritability can simulate attention-deficit/hyperactiv-
ity disorder, oppositional defiant disorder, conduct disorder, and
even bipolar disorder.

Assessing symptomatology and impairment can be difficult,
because children frequently report that nothing is wrong either
because it is too painful to talk about what happened or because
they do not want to upset their parents (Yule and Williams 1990).
One school-age child insisted week after week that he had recov-
ered from September 11 but then drew a Mother’s Day card of the
twin towers on fire. Teachers and parents also tend to underre-
port the internalizing symptoms of their children (Earls et al.
1988; Korol et al. 1999; Vernberg et al. 1996; Vogel and Vernberg
1993; Yule and Williams 1990). The ability of children to shift
from painful affective states to being able to play often leads par-
ents to assume incorrectly that the child has recovered. Studies
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indicate that counselors and teachers identify fewer than 50% of
adolescents with significant, treatable emotional problems. Pedi-
atricians do even more poorly, probably because of their more
limited time for interaction, and identify only 25% of those with
diagnosable mental disorders (Costello et al. 1988).

Impact of Disasters on Emotional 
Development

A significant long-term impact of disasters on children is the ef-
fect on their emotional and possibly neurobiological develop-
ment (Cicchetti and Toth 1997; Gaensbauer 1994; B.D. Perry 2001;
Pynoos 1993; Pynoos et al. 1995). Both adults and children may
experience changes in their views of themselves and others as a
result of trauma. Children, however, are far more vulnerable be-
cause the basic structures of their personality are still being
formed. Their vision of the world as safe or dangerous, helpful or
hurtful, predictable or unpredictable, controllable or out of con-
trol is in flux. Images of the self as effective or ineffective, brave
or cowardly, good or shameful are under revision. Disasters may
lead to destruction of children’s sense of omnipotence and their
abiding faith in their parents’ ability to protect them. Disasters
also disrupt and distort the networks of life that shape children’s
development—that is, their family, school, religious organiza-
tions, and social organizations. After a disaster, these structures
are often unable to provide the usual set of key developmental
experiences. Further stressing and compromising children’s de-
velopment after a disaster is the irritability and unavailability of
their adult caretakers (Pynoos 1993; Pynoos et al. 1995). The last-
ing nature of these factors may cause a more profound effect on
the life course of greater numbers of children than do PTSD and
other psychiatric conditions.

Regulation of Affect and Behavior

The intense negative affective states that arise after disasters can
interfere with a child’s developing ability to regulate, identify,
and express emotions (Pynoos 1993; Pynoos et al. 1995). When
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feelings are overwhelming, the child cannot reflect, examine, la-
bel, express, and control the affect. When this process fails, emo-
tions can produce somatic complaints, psychosomatic problems,
or behavioral difficulties. A second way in which disasters inter-
fere with emotional regulation is by leaving children with the
memory of intensely painful emotions. Both new situations that
remind the child of the disaster and situations that elicit similar
affective states can lead to severe distress as the associative path-
ways in the brain are triggered. As a result, these children expe-
rience painful emotions and may not learn to distinguish and
control affective states. Children may feel only diffuse excitation.
Psychoanalytical perspectives hold that in a traumatic situation,
the child’s stimulus barrier is overwhelmed (Freud 1920/1962).
Regression may occur to a fixation point created by an infantile
conflict that the child could not handle and may revive infantile
defenses and ways of feeling (Fenichel 1945). Alternatively, the
individual could engage in repetition compulsion as a means to
gain mastery (Freud 1939/1964).

The intensified startle reactions, hypervigilance, numbing,
and withdrawal that often arise after disasters can also interrupt
the acquisition of control over feelings. These symptoms interfere
with attempts to reflect, express, and manage affect. It is difficult
to successfully engage in social and work activities when con-
tending with hypervigilance, startle, numbness, and withdrawal.
Without normal developmental experiences, opportunities to ha-
bituate to stressful situations and to develop skills to effectively
cope will be lost (Pynoos et al. 1995).

The experience of disaster interacts with the child’s normal
fears of the world, giving credence, solidification, and reinforce-
ment to frightening fantasies. These fears can be reinforced by re-
taliation fantasies arising from the child’s thoughts of taking
revenge on a perpetrator. Fear can become a pervasive emotion
coloring much of life.

Inhibition of aggressive impulses can be eroded after expe-
riencing a disaster. Seeing violent adults interferes with the de-
velopment of appropriate impulse control. Moreover, the
revenge and retaliation fantasies that often follow disasters can
inflame aggressive urges. These fantasies may foster identifica-
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tion with the aggressor and self-righteous belief that one is enti-
tled to behave violently. Moreover, they can lead to preoccupation
with aggression, rumination on aggressive images, and a ten-
dency to watch or engage in aggression. For some children, the
fear of the destructive power of aggression may promote inhi-
bitions that can interfere with the appropriate use of assertive-
ness. The resulting inability to be assertive can fuel an image of
oneself as a victim and can lead to more intense anger as the in-
dividual fails to achieve goals. In time, there may be compensa-
tory outbursts of aggression. Children and adolescents may also
turn to substance abuse to manage the painful emotions created
by the trauma of a disaster. Revenge fantasies, narcissistic rage,
adolescent omnipotence, and access to drugs and weapons may
result in an explosive combination that can lead the child to use
of violent behavior, adoption of radical ideologies, and associa-
tion with hate groups (Pynoos et al. 1995; van der Kolk et al.
1991).

Risk taking arises from the convergence of several pathways.
As a result of impaired coping skills and intense memories of
danger, it is difficult for people who have been traumatized to
modulate their perceptions of and reactions to threat. Trauma-
tized individuals may face the unconscious dilemma of being
preoccupied with fears of the world or lapsing into a counter-
phobic denial of danger. Survivor guilt can also predispose to
risk taking. Substance abuse, even if motivated by an effort to re-
lieve painful emotions, further curtails appropriate inhibitions.

Core Identity

Disasters markedly affect a child’s core identity. Major trauma
confronts the individual with unprecedented danger. This novel
situation must be integrated into an image of self and the world.
Attempts at this integration, however, can significantly under-
mine existing representations, creating intrapsychic conflict.

Disasters damage self-esteem. The sense of powerlessness in
being a victim damages a person’s sense of self-efficacy. The ten-
dency of children to blame themselves for trouble, along with
magical thinking, can promote a deep sense of guilt or shame.
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Moreover, the belief that one did not perform well during a crisis,
either due to a harsh superego, objective failure, or someone’s
unfortunate comment, can result in further damage to self-
esteem. This shameful or guilt-ridden self-image can become em-
bedded into the core of the personality and can have tremendous
psychodynamic impact on personality development. The indi-
vidual may become chronically dysthymic, isolative because of
embarrassment, or risk prone as a way to disprove the tarnished
self-image.

Trauma can also trigger discrepancies in representations of
the self, others, and the world and can activate conflicts from ear-
lier developmental periods. It can derail central organizing fan-
tasies (unconscious meaning structures) around which the sense
of self is established, leading to developmental arrest (Janoff-
Bulman 1985; Ulman and Brothers 1988). The traumatic disrup-
tion of early narcissistic fantasies can cause a failure to resolve ar-
chaic grandiose fantasies and can lead to a perpetual search to
merge with powerful figures (Ulman and Brothers 1988).

The experience of disaster may destroy the child’s glorified
images of the parents and self. In normal development, children
slowly come to terms with the limited abilities of their parents.
Premature and sudden collapse of these images may lead to a va-
riety of problems. The child’s attachment to parents can be weak-
ened, and the child may search for other figures to identify with.
The child may become anxious and may withdraw from social
and school activities that are crucial to continued development.
The child can also develop a pervasive sense of being defective
that constitutes a risk for narcissistic psychopathology, including
vulnerability to grandiosity and narcissistic rage (Parson 1988).

Children who experience disasters may develop a foreshort-
ened sense of the future, along with a fear that he or she may die
soon from a disaster, a feeling of discontinuity over time, and an
inability to project himself of herself into the future (Pynoos et al.
1995). All of these difficulties detract from success in formulating
appropriate plans.

Moral development can be significantly affected by experi-
encing a disaster (Lubit and Billick, in press). Being a victim of a
disaster induced by someone who goes unpunished can weaken
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one’s belief in justice, due process, and the legal system. More-
over, intense revenge fantasies can interfere with acceptance and
internalization of control of aggressive impulses. Loss of a parent
and seeing adults operating under poor emotional control and
failing to provide safety further erodes the successful internaliza-
tion of adult beliefs, abilities, and morality. The weakening of at-
tachment from family and parental stress after a disaster can also
affect moral development. Moreover, parents’ function as role
models, sources of affection, and limit setters may be compro-
mised after a disaster because of their own distress and preoccu-
pations with survival and rebuilding (Garbarino et al. 1991; Pynoos
et al. 1995). After a disaster, stress may induce parents to become
more rigid and less patient at the same time that the child may
become impulsive and disinhibited as a result of the trauma.
Faced with an authoritarian parental reaction to behavior the
child cannot control, children tend to focus attention on the
threatening parent rather than the problems caused by their own
behavior. The child may become angry at the world (or at least all
authority figures), fail to take any responsibility for events, and
develop a “righteously” indignant attitude. Morality becomes
external and arbitrary.

Identification with the aggressor, which is also common after
trauma, markedly interferes with the development of inhibition
of aggressive urges. Furthermore, traumatic anxiety can interfere
with the development of prosocial, moral behavior. Children
must overcome anxiety to counter the wishes of the group and
engage in morally appropriate behavior. Anxiety can block the
child’s engagement in the social relationships and experiences
needed for moral development (Goenjian et al. 1999).

Efforts to master the fear and sense of vulnerability elicited
by exposure to a disaster may foster enduring identifications.
One possible identification is with rescuers, leading to a long-
term preoccupation with saving people (Pynoos et al. 1995; Rach-
man 1980; Williams 1987). Another possibility is preoccupation
with revenge fantasies arising from an identification with the ag-
gressor. Revenge fantasies can also foster a combined identifica-
tion with both aggressor and victim that can be disorganizing or
dangerous (Pynoos 1993; Pynoos et al. 1995).
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Relationships and Skills Development

Relationships are negatively affected in several ways by expo-
sure to a disaster. School-age children are likely to participate in
driven, joyless reenactments that replace normal fantasy play.
Traumatized children may try to convince other children to re-
enact the trauma with them. They may be irritable, sad, distract-
ible, and aggressive. Their attitude can alienate other children
and thereby compromise social development. Moreover, sudden
losses of friends through dislocation, death, injury, or tensions
among those with differing levels of exposure and symptoms
can create a sense of the fragility of relationships and can im-
pede the development of trust and close relationships in the
future.

Children exposed to painful and intrusive experiences, either
at the hands of perpetrators or rescuers, are at risk for fears about
interactions with others. This may lead the child to withdraw so-
cially, to misperceive threats in the environment, and to respond
aggressively to neutral or friendly actions. These reactions will
markedly impair relationships and foster a vicious cycle of self-
fulfilling prophecies and relationship difficulties for years to
come.

Anxiety about a broad range of activities compromises the
child’s ability to engage in social events and develop age-appro-
priate social skills. Children need a sense of safety and efficacy to
venture into the world, explore places, meet strangers, and con-
solidate these experiences as maturational building blocks. If
children are too anxious to go to a friend’s house, participate in a
school trip, join a sports team, or go to a scout meeting or even to
the park, they will lack important social, intellectual, and physi-
cal skills that could open the world to them. Failure to acquire
skills at the age-appropriate time may propel the child off normal
developmental paths, causing lasting deficits. Children who
have fallen behind tend to be rejected and are further denied crit-
ical life experiences they need to effectively relate to peers. Mean-
while, parents’ and teachers’ abilities to help children overcome
their anxiety and inhibitions may be impaired because of their
own traumatic symptoms arising from the disaster.
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Impact of Disasters on Families, 
Schools, and Communities

Much of the impact of disasters on children is a secondary effect
deriving from the disruptions of communities. Disasters have a
tremendous emotional impact on children’s caregivers. Disasters
undermine parents’ ability to meet their children’s emotional
needs by traumatizing them and by diverting their attention to
rebuilding their homes and addressing pressing financial con-
cerns. Parents and teachers become anxious, depressed, and irri-
table; increase their use of alcohol; and become unable to
maintain historical styles of support and discipline. They may be
intolerant of their children’s posttraumatic regression, may ig-
nore them, or may flood them with their own anxiety. Trauma-
tized parents and teachers find it very hard to reconstitute the
setting necessary for children to heal.

Disasters often destroy the physical structures that children
rely on for their daily activities: school, home, places of worship,
and places of play. This imposes a serious burden on children, be-
cause they are generally unnerved by changes in the usual pat-
tern of daily life. These structures form the basis for all life
activities and constitute transitional objects. Therefore, children
rely on them for the integrity of their ego function. After a disas-
ter, these normal structures of life are disrupted, destroyed, or
converted to traumatic reminders that induce stress reactions.
For example, on September 11, 2001, the southern part of Man-
hattan was in disarray. Children were evacuated from their
schools amidst images of burning buildings, smoke, and panic.
Furthermore, many children needed to relocate to temporary
homes and temporary schools. Their personal belongings and
places of play and worship were not available. When they did re-
turn home, it was permanently changed. The air quality re-
mained poor in southern Manhattan for months. Traditional
places of play no longer existed. The landscape now contained
military troops, rescue workers, large vehicles, and poor air,
which served as unwelcome traumatic reminders.

Children, and the adults who care for them, can become fur-
ther stressed and feel unsupported when disasters cause rifts in
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communities and families. Serious tension and splits can arise
among people with different levels of symptoms. Those who are
dealing with the disaster by denial and avoidance, along with
those not greatly affected, often become impatient and insensi-
tive to those who are more outwardly troubled and who wish to
converse about the disaster. Relations can degenerate from lack
of understanding or insensitivity to irritation, teasing, and anger.
After the WTC disaster, major splits occurred among parents
who disagreed about returning children to schools near ground
zero. For example, in one elementary school, there were angry
confrontations between those who wanted their children to re-
turn to the former school several months after September 11 and
those who felt that the air quality was not adequate and that re-
turning would be too emotionally troubling for the children. The
biggest splits were between the school board officials who in-
sisted that the former schools reopen quickly and the parents
who wanted to delay return until everything was back to normal.

There were also threats of divisions between those who had
lost loved ones in the disaster and people who had lived in the
area and had their community uprooted and severely damaged.
Considerable political skill avoided a major battle over whether
to place a memorial in Battery Park City. Such a memorial would
have drawn countless visitors to the small park used by residents
of the area.

Splits in communities can also arise if victims are perceived
as weak or defective. Those who experienced injury and property
loss can be stigmatized and avoided lest their susceptibility to in-
jury magically contaminate those who were less injured, or re-
mind them of their own vulnerability (Holloway and Fullerton
1994). Stigmatization of victims sometimes occurs because non-
victims wish to maintain their vision that the world is predictable
and fair so that they can maintain a sense of control (Lerner 1980).
Splits can also arise when victims are seen as noble and are ac-
claimed as heroes, leading some to engage in entitled behavior
that may alienate others.

Over time, some victims of disasters become disillusioned
and angry with authority figures and aid workers. The emotional
and concrete needs of people who survive disasters are so great
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that it is impossible to fully satisfy them, because life can never
be as it was before. In addition, the inevitable confusion that oc-
curs in disasters leads to discontent. The anger of the victim
whom rescue personnel are attempting to help is generally very
discomforting to those who are working hard to render aid.

The damage disasters do to children, parents, and commu-
nity structures not only can last for years but also can be passed
on to children and have a multigenerational effect (Danieli 1998).

September 11

On September 11, 2001, at 8:48 A.M., hijackers flew a 767 commer-
cial airplane into the north tower of the World Trade Center. Fif-
teen minutes later, a 757 jet was flown into the south tower. At
9:50 A.M., the south tower collapsed, filling the streets with a
black cloud that made it difficult or impossible for people to see
clearly or breathe comfortably for blocks around. The north
tower collapsed 40 minutes later.

Children’s experiences on September 11 and in the months af-
terward varied considerably depending on what school they
were in, their parents’ desire and ability to remove them from
southern Manhattan, and their parents’ and schools’ willingness
to provide mental health services. Many psychiatrists, psycholo-
gists, and other clinicians offered care to children after the disas-
ter. However, political and bureaucratic obstacles, a lack of
appreciation of children’s needs by many who had control of
their lives, and an overwhelming desire to return to normal after
the disaster combined to slow the provision of services.

The Evacuation

The planes hit shortly after most children had arrived in school.
Many students and teachers in lower Manhattan and parts of
Brooklyn were able to see the towers burning. Some watched as
people jumped from upper floors to their deaths. Many teachers
were in shock, whereas others were resourceful in protecting
children from visual exposure. In some schools, the principals
were assuming control; in other cases they were nowhere to be
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seen. Eventually all 8,000 students in the downtown schools were
evacuated. Many parents picked up their children, particularly
from the elementary schools. Teachers and administrators led an
exodus north to safety for the students not collected by their par-
ents. Some high school students reported an orderly retreat, but
other teens reported that there was panic and that they were told
to run for their lives. Younger children sometimes feared being
trampled by older ones. Students and teachers ran and walked
2 miles and then headed in different directions to home, to a
friend’s house or, in a few instances, to teachers’ apartments.
Some older students walked several miles to Brooklyn or uptown
Manhattan.

Post–September 11 Education

In the following days, life for students varied greatly depending
on their home school. Students in Murray Bertram High School
and the Chinatown elementary and middle schools returned to
their schools within a week. Basic services were limited; there
were no telephones and the air quality was poor. Fires continued
to burn at ground zero into December. The cleanup effort, which
inevitably spewed dust into the air, would continue until the fol-
lowing June. Initially, the foul air prompted the principal of Mur-
ray Bertram to consider obtaining gas masks for the children.
Many staff members complained of skin and respiratory prob-
lems. Children received little attention for their loss of mentors
and relatives who worked in the WTC, because only the death of
direct caregivers was noted. Fear of another terrorist attack was
prominent. Murray Bertram is next to the New York City police
headquarters, and many feared it was a terrorist target. Bomb
scares led the school to be evacuated several times during the
first week back. Later, the children had to face the anthrax alert in
Manhattan. A continued sense of threat, such as the one these
children faced, has been shown to increase the risk for develop-
ment of PTSD after traumatic exposure.

Stuyvesant, one of the most exclusive public high schools in
the United States, has 3,000 students commuting from across the
entire city. After 2 weeks of canceled classes, the school was relo-
cated to Brooklyn Tech High School for an afternoon-only sched-
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ule. On October 8, the students returned to Stuyvesant despite
the fact that three blocks away fires were burning at ground zero
and would continue to burn for another 2 months. Concerns
about the air quality persisted for the rest of the school year as
barges of debris were loaded near the school’s air ducts. The Par-
ent-Teacher Association sued because the air ducts were found to
be contaminated. After the students returned to Stuyvesant, the
traditional school vital signs were favorable. Attendance was
steady, disciplinary actions were down, and grades were up.
However, the student body complained that teachers had not
given the students any slack after the September 11 disaster.

The students and teachers of two special magnet high
schools, Economics and Finance, and Leadership and Public Ser-
vice, both located within a block from ground zero, merged with
other schools. Students and staff of Economics and Finance were
moved to Norman Thomas High School near the Empire State
Building. Many were uncomfortable with the location because
this building was presumed to be a tempting target to terrorists.
Air quality concerns were a key issue in the decision by princi-
pals and board of education officials about when to return. Advi-
sory reports from scientists varied from assurance that the area
was safe to warning that it was inappropriate to return until the
cleanup was finished. The air quality was generally considered to
be acceptable inside the schools, but outside air, through which
students needed to travel each day, was problematic. However,
asbestos was found in one stairwell with a grate to the outside,
forcing its closure. Students returned to the High School of Lead-
ership and Public Service in mid-January and to Economics and
Finance shortly afterward. It should be noted that the Wall Street
financial district was by then in full operation again.

The struggle over when to return to the area of ground zero
became particularly heated for PS 89. The children spent a month
at one school in Greenwich Village and then 5 months sharing an-
other school on the east side of Manhattan. Only 200 of the
school’s 500 students returned to the original site. Many students
were removed by their parents to other schools in Manhattan or
outside the city. All of the pre-kindergarten children were disen-
rolled. Both air quality and having adequate time to psychologi-
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cally prepare the children to return became prominent political
issues that split the parents from the school board and from each
other. Parents were very concerned about exposing their children
to the air while debris was still being collected and particles were
being spewed by dump trucks passing in front of the school. Par-
ents were also concerned that children have adequate time to pre-
pare emotionally for their return. The debate among parents and
the school board became very heated, and mental health consult-
ants were asked to support one of the opposing sides. The school
board compromised by delaying the relocation beyond its final
date. The process of return involved opportunities for children to
visit the school in small groups and talk about their feelings. Ad-
ditional time was provided after the return for discussion, with
counselors, of children’s emotional reactions. For many children,
the return was actually a relief, whereas for others, it led to an in-
crease in trauma-related symptoms.

Researchers at the Columbia University School of Public
Health screened a sample of 8,300 students in grades 4–12
throughout New York City public schools during February and
March of 2002. One-quarter of these students had significant di-
agnosable emotional problems. The researchers found that 11% of
children had PTSD, 15% had agoraphobia, 9% had panic disorder,
11% had conduct disorder, 12% had separation anxiety, 8% had
major depression, 10% had generalized anxiety disorder, and al-
cohol use was significantly increased in the older children. The
base rates are not known because no survey had been done before
September 11. Based on surveys in other cities, however, it is fair
to state that the rate of 26.5% of students having one of the diag-
nosable disorders examined is at least twice the usual rate. The
prevalence of PTSD, agoraphobia, and panic disorder were sev-
eral times pre–September 11 base rates. Conduct disorder, separa-
tion anxiety, and alcohol use were roughly double pre–September
11 base rates. Major depression and generalized anxiety disorder
were roughly 125% of pre–September 11 base rates (Hoven et al.
2002). A variety of factors were noted to increase the risk for
PTSD, principally being younger, having been personally ex-
posed or having a family member exposed to the disaster, being
female, having experienced a prior trauma, and being Hispanic.
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Concerning specific PTSD symptoms, 76% of the children of-
ten thought about the WTC event, 45% tried to avoid hearing or
thinking about it, 25% had difficulty concentrating, 24% had
sleep problems, 18% were not going places or doing things be-
cause of reminders of the disaster, 17% had nightmares, 16%
avoided people who reminded them of the attack, and 16% did
not think about the future. Overall, 87% reported having at least
one symptom. By the time of the study, 34% of the children with
probable PTSD had sought counseling in school or elsewhere, al-
though the adequacy of the care was not clear. Twenty-two per-
cent sought treatment by professionals outside of school.

Obstacles to Providing Services

September 11, among the most significant disasters in American
history, presents an invaluable laboratory for studying what to
do, and what not to do, in responding to a large-scale catastro-
phe. There arose a number of obstacles to providing mental
health services to children; such services would have minimized
the burden of psychiatric morbidity.

The first problem was the lack of infrastructure for mobiliz-
ing and organizing clinicians to see those who would benefit
from mental health services. On September 12, large centers for
providing comfort and aid to victims’ families were established
by the city. Innumerable “therapists” offered their services to the
hospitals, community-based organizations, and crisis centers
that were attempting to help victims and their families. By and
large, people were not eager to talk about their feelings. Instead,
they were generally exclusively interested in obtaining informa-
tion about whether their lost loved ones were found. Another
problem that arose was vetting the therapists who came forward
to offer assistance, because it was impossible to quickly verify the
credentials of these therapists. There were further difficulties in
assessing their training in or knowledge of trauma. One therapist
needed to be escorted by police from a family support center af-
ter refusing to listen to officials of the center. Another obstacle
was that in the following month, therapists offered only to per-
form no-fee evaluations rather than the no-fee psychotherapy
that was needed.
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Second, this disaster underscored the observation that most
victims have a limited interest in therapy. People were over-
whelmed with taking care of concrete issues and contending
with their grief. There seemed to be insufficient time or energy
for psychotherapy and little understanding that support from
professionals might mobilize the energy and ability needed to fo-
cus and perform. Another issue is the incapacitating numbing
and withdrawal that leads people to isolate themselves, espe-
cially from new people who want to talk about painful topics that
people prefer to avoid. Compounding these problems is a perva-
sive fatigue. One woman said that calling the telephone number
to obtain mental health assistance required more energy than she
could handle. She needed to have the therapist in the room when
she was given information about available services. In addition,
many people feel stigmatized by contact with a psychiatrist,
sensing that seeing one would indicate that there was something
wrong with them or that they were weak. Many highly distressed
victims sought therapy only after several months had passed and
friends and family members urged the person to get help. During
this period, the parents’ withdrawal and irritability had signifi-
cant effects on their children.

A third problem concerned the political and bureaucratic ob-
stacles to the provision of services. It took a long time for govern-
ment funds to be disbursed. This delayed the process of planning
care. In the meantime, many organizations approached schools
and offered free programs. These approaches sometimes clashed
with existing relationships with service providers. In one case, an
agency offering free services did not have experience in deliver-
ing child mental health care. Nevertheless, the availability of free
services was very tempting to schools. Such competition and
jockeying for position among service providers diverted time
and resources and caused delays in the schools’ decisions about
how and when services should be provided.

Once the decision was made regarding mental health consul-
tation, another set of problems arose. Schools often delayed ac-
cepting help. Decisions about the implementation of group
screening and individual assessment protocols dragged on for
many weeks. Schools asked for help and yet delayed accepting it
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for inconsequential reasons such as a guidance counselor’s being
on leave. The tendency of principals to want to develop their own
arrangements for how therapists would work with their schools
absorbed time and resources. Underneath many of these issues
may have been discomfort at having outsiders in the schools.
There were also cross-professional problems. In one school, a
master’s-level counselor repeatedly advised therapists with far
more experience and training on how to treat the children and
told three child psychiatrists that she did not want them in the
school. Therapists from outside the board of education who
wished to help often did not understand the school system or
how to effectively consult and did not always act respectfully or
collaboratively. Well-meaning professionals experienced conflict
in their efforts to forge collaborative relationships when they had
not previously worked together and were stressed by the crisis.

There were 8,000 students evacuated from downtown
schools. Rather than screening all of these students quickly, a
very sophisticated screening was performed of 8,300 anonymous
students distributed throughout the city to assess overall mental
health needs in terms of geography and other demographic fac-
tors. The board of education objected to rapid targeted screening,
because if a student were identified as needing resources, the
board of education would be responsible for providing them re-
gardless of whether adequate resources were available. Even
some clinicians were worried about the demands imposed by
conducting an assessment. In one case, a child psychiatrist ob-
jected to children’s being asked on a screening instrument about
whether they were suicidal, because this finding could require
immediate intervention for every child who endorsed it. As a re-
sult, schools’ referrals of children for treatment involved teach-
ers’ and guidance counselors’ sending students to mental health
workers provided by hospitals and mental health agencies. Re-
ferrals tended to be limited to disruptive students, whereas those
with internalizing disorders were often ignored. Unfortunately,
some of the most troubled students were unable to obtain the as-
sistance they needed, because no medications could be pre-
scribed in the schools, and parents were generally not included
in the school-based sessions. Students with more serious prob-
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lems tended to be referred to medical centers for formal treat-
ment. There was no special funding, however, for those who
needed medication. Project Liberty funds, awarded by the Fed-
eral Emergency Management Agency, could not be used for
those needing psychiatric treatment (rather than crisis counsel-
ing) or medication or for children with preexisting psychiatric
problems. Many of those who needed help, however, needed as-
sistance because September 11 had resulted in an exacerbation of
a prior illness. After 6 months, only a quarter of children with di-
agnosable disorders had received treatment in school. Only one-
third had received treatment anywhere.

Many organizations delivering wide-scale services to victims
ignored the needs of children. Businesses that lost many employ-
ees in the twin towers set up support groups and offered some
counseling through employee assistance programs. Children,
however, were largely ignored. Similarly, the fire department
offered assistance to the families who had lost loved ones. There
were predominantly groups for spouses, parents, and even sib-
lings. Children, however, rarely received services, except in
schools.

Lessons to Remember

In the aftermath of a disaster, children, especially those with risk
factors, should be screened for problems. Moreover, clinicians
skilled in treating traumatized children need to provide adequate
mental health services before trauma symptoms interfere with
the children’s development and produce secondary problems
that reinforce the trauma response.

In assessing who needs assistance, the issue is not whether
individuals fulfill the criteria for a trauma-related DSM-IV-TR
diagnosis, but the degree to which their social and academic
functioning is impaired, whether they are improving, and
whether the disaster experience has adversely affected their
views of themselves and others (Pynoos et al. 1998). Treatment
must address current symptoms, developmental delays and skill
deficits, and damaged views of the world and oneself. Emotional
support and psychoeducation should be given to the parents and
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teachers who take care of the children so that they will know
how to help children and be emotionally stable enough them-
selves to do so. Adults need to understand the impact of trau-
matic reminders, be tolerant of time-limited regression and
distress, and know how to help children manage their painful
feelings.

Accomplishing this mission demands a series of actions to
overcome the inevitable obstacles. The first concerns the lack of
an adequate infrastructure. Cities need the capability for the as-
sessment of traumatized children and the provision of services.
Communities and service organizations must have comprehen-
sive disaster plans in place. Mental health workers need to be
trained and credentialed before the disaster occurs. Training of
school personnel, pediatricians, and other child workers about
all phases of disaster relief is crucial. Widespread mental health
screenings of highly exposed populations will be needed, be-
cause adults inevitably fail to recognize many youngsters who
need help. Moreover, the matter of which mental health organi-
zations will assist which school should be resolved in advance. It
is much easier to reach agreement when plans are theoretical. In
addition, school systems need to develop mental health services
in all schools, because schools are the only place where access to
children can be easily arranged. Schools also need close ties to
mental health clinics to obtain advice and to be able to refer those
with more significant problems.

Community leaders need to understand the importance of
mental health services, to make the necessary resources avail-
able. Students who are overwhelmed with painful feelings can-
not learn. Public officials and opinion leaders need to be helped
to understand the crucial role of mental health services in helping
children to heal after disasters and return to healthy growth and
development. Alliances with public leaders are essential to make
resources available and to circumvent bureaucratic roadblocks
and political interests.

To persuade people to accept help, the stigma associated with
psychotherapy must be lessened. The media attention given to
the display of emotions by the New York City police officers and
firefighters conveyed the acceptance of sharing feelings of sad-
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ness after a disaster. Much more remains to be done. Education
of children (and adults) in social and emotional intelligence can
facilitate openness to seeking treatment and can promote emo-
tional health by enhancing self-understanding and improving re-
lationships. Yet one must exercise considerable care in selecting a
program; few are empirically based and demonstrated to be ef-
fective (Cohen 1999, 2001). Best practices focus on developing
specific skills (such as problem solving) as well as systemic inter-
ventions to create caring, safe, and responsive schools and
homes.

Beyond the provision of appropriate mental health care for
children and their parents and teachers, the issues of minimizing
the trauma and avoiding retraumatization need to be attended
to. If at all possible, children need to be close to the primary
parenting figure during a disaster. The questions of whether or
not to stay in the affected area and how soon to return home are
also of great importance. After September 11, many people per-
manently relocated away from New York City, whereas others
left their homes for months. After Cyclone Tracey in Darwin,
Australia, parents’ reports indicated that children who were
evacuated and did not return to Darwin had more school prob-
lems than those who either had not been evacuated or had been
evacuated and returned (Milne 1977). Najarian et al. (1996), how-
ever, found that relocation did not lead to greater symptoms in
children after the Armenian earthquake. Permanent moves that
markedly interfere with social networks are a problem, at least
for adults (Bland et al. 1997). In making a decision about reloca-
tion, the overriding concern is that remaining in a dangerous
place after a disaster is destructive. Above all else, children need
to regain a sense of safety as soon as possible after a disaster.
Moreover, recurrent and uncontrolled exposure to traumatic re-
minders is harmful. Therapeutic exposure to the disaster area
should occur before a return to the scene of death and destruc-
tion. Once children have had the time and therapeutic exposures
necessary to feel reasonably comfortable with their school, com-
munity, and home, they can return. Therapeutic exposures in-
clude talking about returning, drawing pictures about what they
think things will be like, and visiting the sites in small groups



90 TRAUMA AND DISASTER RESPONSES AND MANAGEMENT

with considerable adult support. To stay away indefinitely or
permanently may be destructive, because the memories of their
homes and schools could then be poisoned, leaving them with
unnecessarily painful feelings about their prior lives and with
their conditioned fear responses intact.

Another crucial issue in avoiding retraumatization is to limit
exposure to the media, because media exposure can promote and
exacerbate PTSD symptoms (Kiser et al. 1993; Najarian et al. 1996;
Pfefferbaum and Pfefferbaum 1998). The media must face the fact
that continual repetitive presentation of graphic pictures of disas-
ters will hold people’s attention and improve ratings at the ex-
pense of their viewers’ mental health. In that regard, obsessive
television watching is analogous to an addiction. Parents need to
be educated about the impact of media exposure on their chil-
dren and be encouraged to limit it. Community leaders also need
to be careful about how the disaster is commemorated. In New
York City, marking an anniversary with low-flying planes and si-
rens served as a traumatic reminder and was upsetting to thou-
sands of people who lived or worked in lower Manhattan.

Finally, mental health professionals should be remain cogni-
zant that community disasters are not the only sources of trauma
to children. Children are traumatized by car accidents, domestic
violence, abuse, and crime. These children are no less deserving
of help than those who were victims of a terrorist attack, hurri-
cane, or earthquake. School personnel, community leaders, and
parents need to be made aware of all of the traumatized children
and ensure that the mental health services they need are pro-
vided.
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The study of early intervention following exposure to traumatic
stress has accelerated greatly in the past decade, with the goal of
finding ways to prevent the psychopathology and deterioration
in functioning that are so often associated with exposure to se-
vere stress. Unfortunately, the evidence for effective early inter-
ventions, particularly after mass trauma, remains very limited.
This matter was addressed by experts from around the world at
a recent consensus conference on psychological interventions af-
ter mass violence. Conference attendees concluded that current
evidence from randomized controlled trials (RCTs) does not per-
mit definitive confirmation or refutation of the effectiveness of
any early psychological intervention after major incidents. In ad-
dition, the empirical literature suggests that psychological de-
briefing, a common intervention during the acute posttraumatic
period, does not ameliorate acute posttraumatic distress, does
not prevent subsequent psychopathology (Bisson et al. 2000), and

A number of federal agencies were represented, including U.S. Department of
Health and Human Services, U.S. Department of Defense, U.S. Department of
Veterans Affairs, U.S. Department of Justice, and American Red Cross.
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may even exacerbate subsequent symptoms of posttraumatic
stress disorder (PTSD) (Rose et al. 2000).

In this chapter, we review the available evidence and present
areas of research concerning effective early intervention follow-
ing exposure to traumatic stress, especially with respect to mass
casualties. We begin by reviewing the literature on the psycho-
logical impact of disasters, with special attention to risk and pro-
tective factors. This is followed by a detailed review of research
on a variety of early interventions after trauma, including psy-
chological debriefing, cognitive-behavioral therapy, treatment
for traumatic grief, interventions for children, and pharmaco-
therapy.

Empirical Literature on the 
Effects of Disasters

We begin by summarizing the substantial literature published
over the past 20 years on the psychological effects of disasters.
More details can be found in a recent article (Norris et al. 2002)
that reviewed current research findings from 160 samples of peo-
ple who had experienced 102 different disasters. Three sample-
level predictors were examined in this review: disaster type, sam-
ple type, and disaster location. With regard to type of disaster,
mass violence was by far the most disturbing kind of disaster
studied. Whereas 67% of samples exposed to mass violence were
severely impaired, 39% of samples exposed to technological di-
sasters and 34% of samples exposed to natural disasters were se-
verely impaired (meaning that at least 25% of the sample met
study criteria for psychopathology). For instance, after the Okla-
homa City bombing, almost half of survivors directly exposed to
the blast reported developing problems with anxiety, depression,
and alcohol, and more than one-third reported PTSD. Predictors
of PTSD, anxiety, and depression included more severe exposure,
female gender, and having a psychiatric disorder before the
bombing (North et al. 1999). As for sample type, school-age
youths were the most likely—and rescue and recovery workers
the least likely—to demonstrate severe impairment: 62% of the
school-age samples experienced severe impairment, compared
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with 39% of the adult survivor samples and 7% of the rescue/re-
covery samples. Disaster location had an even stronger effect on
outcomes than either disaster type or sample type: 78% of the
samples from developing countries met criteria for severe im-
pairment, compared with 25% of the United States samples and
48% of the samples from other developed countries.

The general rule with regard to the course of postdisaster dis-
tress was for the sample to improve as time passed. These effects
were not always linear; many victims and survivors reported ini-
tial improvement, followed by a period of stabilization or wors-
ening, followed by later improvement. Symptoms usually
peaked in the first year and were less prevalent thereafter, leav-
ing only a minority of communities and individuals substantially
impaired. The first anniversary was generally associated with in-
tensification of distress and increased use of mental health ser-
vices. Levels of symptoms in the early phases of disaster recovery
were good predictors of symptoms in later phases. Delayed on-
sets of psychological disorders were rare.

Norris and colleagues (2002) concluded that when 1) injuries
and deaths are rare, 2) the destruction or loss of property is con-
fined relative to the size and resources of the surrounding com-
munity, 3) social support systems remain intact and function
well, and 4) the event does not take on more symbolic meanings
of human neglect or maliciousness, then disasters seem to have
minimal adverse mental health consequences at the population
level beyond those associated with transient stress reactions. In
contrast, the authors concluded that risk for impairment was
greatest when at least two of the following factors were present:
1) extreme and widespread damage to property; 2) serious and
ongoing financial problems for the community; 3) human care-
lessness or, especially, human intent causing the disaster; or
4) high prevalence of trauma in the form of injuries, threat to life,
and loss of life. Many of the studies reviewed by Norris and col-
leagues examined individual-level risk and protective factors
within these samples. Of these, the factors that most consistently
increased risk for adverse outcomes included 1) severe exposure
to the disaster, especially injury, threat to life, and extreme loss;
2) living in a highly disrupted or traumatized community;
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3) female gender; 4) age in the middle years of 40–60; 5) little pre-
vious experience or training relevant to coping with the disaster;
6) membership in an ethnic minority group; 7) poverty or low so-
cioeconomic status; 8) the presence of children in the home; 9) for
women, the presence of a spouse, especially if he is significantly
distressed; 10) psychiatric history; 11) secondary stress; and
12) weak or deteriorating psychosocial resources.

The protection afforded by psychological and social re-
sources has important implications for interventions. For in-
stance, self-efficacy, mastery, perceived control, self-esteem,
hope, and optimism all are related positively, strongly, and con-
sistently to mental health, whereas avoidance coping and blame
seem to be consistently problematic. Beliefs about capabilities for
coping prove to be far more important than specific ways of cop-
ing. The size, vitality, and closeness of the survivor’s social net-
work is also related strongly and consistently to positive mental
health outcomes. Disaster survivors who believe that they are
cared for by others and that help will be available, if needed, in
the near future fare better psychologically than disaster survivors
who believe they are unloved and alone.

The greater the amount of global resource loss, the greater the
psychological distress. Several studies have found such mea-
sures to be the strongest predictors of symptom outcomes. Psy-
chological resources, such as optimistic biases and perceived
control, have occasionally been found to decline after disasters.
Social resources appear to be especially vulnerable to the effects
of disasters. Declines in social support account for a large share
of victims’ subsequent declines in mental health. Potential social
supporters may themselves have become victims. Families and
friends are relied on more often, and with greater comfort, than
outsiders or professional sources of support. Sustaining helping
activities may be more difficult than mobilizing them. With the
passage of time, attentive media, helping organizations, and out-
side resources disappear. Fatigue, irritability, and scarcity of re-
sources increase the potential for interpersonal conflict and social
isolation.

Such deterioration is unlikely when postdisaster support
provisions are adequate, equitably distributed, and sufficiently
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lasting to address survivors’ needs. Public education about how
much support can reasonably be provided by their social net-
work is an important way to help people calibrate their expecta-
tion to what can reasonably be delivered. Professionals and
outsiders are important sources of assistance when the level of
need is high, but they cannot supplant natural helping networks.
It is always best to keep people in their natural social setting if
they must be relocated. When networks have been severely dis-
rupted or destroyed, however, it is desirable to foster social activ-
ities and help develop new communities. Examples include
group meetings, in which survivors collectively plan how to re-
build their community, identify and discuss local problems, work
together toward achievable goals, canvass the community to
learn of others’ needs, and emotionally share their individual
and collective losses. Collective grieving, including memorial
services, helps people express solidarity and facilitates unity and
collective action.

Family-focused interventions are also very important. People
are usually most comfortable seeking and receiving help from
family members, yet family members can also be a significant
source of strain and conflict. Building and sustaining support at
the family level is crucial, such as encouraging families to talk to-
gether about their experiences, losses, and feelings. Families
should also be encouraged to resume normal activities to the
extent possible and to handle conflict appropriately so as to min-
imize negative encounters caused by the strain, fatigue, and irri-
tability that often follow trauma.

Large-scale individual-focused interventions often are not
targeted to those in need and therefore can be costly and unnec-
essary. They should be reserved for those persons who are most
distressed, who had weak psychological and social resources to
begin with, or who suffered particularly dire resource losses. Be-
cause people in greatest need of such services may be least likely
to seek them, outreach is essential. Sprang (2000) reported that af-
ter a disaster, many of those closest to the event do not believe
that they need help and will not seek out services, despite report-
ing significant emotional distress. Survivors often report feeling
that they are better off than those more affected, and they gener-
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ally believe that acknowledgment of distress is an indication of
weakness of some sort; they have a preference for seeking infor-
mal support from family and friends (Sprang 2000). Some people
are more likely to accept help for problems in living than to ac-
cept help for mental health problems. Outreach and education of
family members and friends become crucial under these circum-
stances.

Key Components of Early Intervention

International experts who attended the aforementioned Mass
Violence and Early Intervention conference (National Institute of
Mental Health 2002) endorsed nine key components of early in-
tervention. These components, outlined as follows, are multifac-
eted and overlap in time; are provided by diverse individuals,
organizations, and professionals; and create a framework within
which recovery from traumatization can be maximized. Opera-
tionally defining each component of early intervention in this
way should facilitate research on the delivery, phasing, and spe-
cific effectiveness of each component for both immediate and
long-term recovery.

Provision for Basic Needs

Essential for mental health are the meeting of basic needs for
safety, security, and survival, such as food and shelter; orienta-
tion to the disaster and recovery efforts; facilitating communica-
tion with family, friends and community; and reducing ongoing
environmental threat.

Psychological First Aid

Basic strategies to reduce psychological distress include orienta-
tion to the disaster and recovery efforts, reduction of physiologi-
cal arousal, mobilization of support for those who are most
distressed, facilitation of reunion with loved ones and keeping
families together, providing education about available resources
and coping strategies, and using effective risk communication
techniques.
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Needs Assessment

A systematic assessment of the current status of individuals,
groups, and the overall affected community is important. In-
cluded in the assessment should be an evaluation of whether sur-
vivors’ needs are being adequately addressed, assessment of the
characteristics of the recovery environment, and consideration of
what additional interventions and resources are required.

Monitoring of the Rescue and Recovery 
Environment

Those most affected by the incident are observed and monitored
for potential behavioral and physical health sequelae. The envi-
ronment is monitored for ongoing stressors or toxins, services
that are being provided, and media coverage and rumors.

Outreach and Information Dissemination

After disasters and incidents of mass violence, services are pro-
vided in the many environments where survivors can be found
(sometimes referred to as therapy by walking around). Established
community structures are used to provide information and sup-
port. Information is disseminated via distribution of fliers and
referral to Web sites, which can also provide on-line support. The
media are provided with materials (e.g., interviews, releases,
and programs) to help increase knowledge about trauma and re-
covery.

Technical Assistance, Consultation, and Training

Organizations, leaders, responders, and caregivers are supported
via the dissemination of knowledge, consultation, and training,
so that they can improve their capacity to provide what is needed
to reestablish community structure, foster family recovery and
resilience, and safeguard the community.

Fostering Resilience and Recovery

Resources are provided to improve social interactions, coping
skills, risk assessment, and self-assessment and referral. This also
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includes group and family interventions, fostering natural social
support, looking after the bereaved, and repairing the commu-
nity and organizational fabric.

Triage

Mental health personnel assess survivors, identify vulnerable,
high-risk individuals and groups, and provide referral and emer-
gency hospitalization when indicated.

Treatment

Mental health personnel seek to reduce symptoms and improve
functioning via education; individual, family, and group psycho-
therapy; pharmacotherapy; spiritual/existential support; and
short-term or long-term hospitalization.

General Recommendations

Participants at the mass violence consensus conference unani-
mously endorsed the following recommendations for early inter-
vention:

• Interventions should be tailored to address individual, com-
munity, and cultural needs and characteristics.

• A sensible working principle in the immediate postincident
phase is to expect normal recovery.

• The presumption of clinically significant disorder in the early
postincident phase is inappropriate, except for those with pre-
existing conditions.

• Interventions should promote normal recovery, resilience, and
personal growth.

• Mental health personnel must be integrated into the major in-
cident or disaster management teams and should help coordi-
nate the provision of service so that mental health is an
integrated element of comprehensive disaster management
plans.

• Mental health expertise can help guide the implementation of
interventions to maximize positive mental health outcome.
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Good practice in early intervention takes into account the
special needs of those who have previously experienced endur-
ing mental health problems, those who are disabled, and other
high-risk groups that are disadvantaged so as to be less able to
cope with unfolding situations.

Adverse outcomes to be targeted or prevented by early inter-
ventions include acute stress disorder (ASD), PTSD, depression,
complicated bereavement reactions, substance use disorders,
poor physical health, fear, anxiety, physiological arousal, somati-
zation, anger control problems, functional disability, and arrest
or regression of childhood developmental progression (National
Institute of Mental Health 2002).

Psychological Debriefing

Debriefing means different things to different people. In its broadest
sense, it is the process of describing an event or activity. It has be-
come popularized as a posttraumatic psychological intervention
that emphasizes “talking through” as a means of processing psy-
chological distress (B. Raphael, unpublished manuscript,  2001).
Although there has been very strong belief in this process, there is
little empirical evidence to suggest that debriefing as a form of in-
tervention is helpful for general disaster-affected populations. In-
deed, some research shows that it may add to the risk of adverse
outcomes (e.g., Kenardy and Carr 2000; Kenardy et al. 1996).

Consensus conference members agreed that use of the single
term debriefing to describe a broad range of mental health inter-
ventions (e.g., psychological debriefing, critical incident stress
debriefing) is misleading. Conference members agreed that de-
briefing should be used only to describe operational debriefing
(first developed by the military), which is a routine individual or
group review of the details of an event from a factual perspective.
Clearer descriptions of the interventions under investigation and
more of an attempt to standardize interventions would aid in in-
terpretation of research findings.

The studies reviewed in this section used interventions that
the authors described as debriefing interventions. Most of these
interventions are rooted in critical incident stress debriefing
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(CISD) (Mitchell 1983), which was developed to provide educa-
tion, ventilation, and support for emergency service personnel in
group settings. CISD is a formalized, structured method of group
review of the stressful experience of a disaster conducted in the
first few days (up to 48–72 hours after the event). Psychological de-
briefing refers to less formalized processes of debriefing than does
CISD. It includes education and review processes (Dunning 1988;
Raphael 1977) and often includes a positive focus on resilience
and coping strategies. There is no systematic research for psycho-
logical debriefing as an operationalized intervention, nor has
psychological debriefing been clearly differentiated from CISD in
research studies.

Mitchell and Everly (2000) recently reconceptualized debrief-
ing as a broader crisis intervention technique for use beyond
emergency services workers. They acknowledge that there is a
need for greater methodological rigor in studies of debriefing,
and they suggest that CISD has not been sufficiently evaluated in
methodologically rigorous studies.

Debriefing Studies for General 
Population Samples

Evidence from RCTs to date has shown that CISD is associated
with either a lack of significant benefits or more adverse out-
comes for those debriefed. Rose et al. (2000), having reviewed the
few well-controlled and well-designed trials on CISD, concluded
that there is inadequate evidence to support the continuing use
of debriefing. In another review of debriefing RCTs, Litz et al. (in
press) recommended against the use of single-session debriefing
and cited a need for more research on debriefing. Of six well-
designed debriefing RCTs chosen for inclusion in our review,
three (Conlon et al. 1999; Lee et al. 1996; Rose et al. 1999) found
that individuals who were offered one-session debriefing inter-
ventions did not have better symptomatic outcomes than did a
no-intervention control group. In the other three studies (Bisson
et al. 1997; Hobbs et al. 1996; Mayou et al. 2000), participants in
the one-session debriefing group actually fared worse than did
participants in a no-intervention group. None of these six studies
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was conducted with disaster-affected populations. Given the
weight of the evidence, one might conclude that debriefing
should not be implemented within the first month after trauma.
There are serious methodological problems, however, in all three
RCTs that found debriefing to be associated with more severe
symptoms. Most importantly, in all three studies, individuals in
the debriefed groups had more severe injuries initially or longer
hospital stays than did individuals in the nondebriefed groups
(Bisson et al. 1997; Hobbs et al. 1996; Mayou et al. 2000).

Debriefing for Emergency 
Personnel and the Military

CISD has had its strongest proponents within the emergency re-
sponder and military communities. All studies discussed as fol-
lows have methodological limitations that are serious enough to
warrant extreme caution in generalizing from the findings. De-
scribed are the most relevant debriefing studies with emergency
and military personnel, with significant limitations noted.

Eight studies were identified that included a comparison of
debriefed versus nondebriefed disaster- or war-exposed emer-
gency or military personnel on posttraumatic sequelae (Carlier et
al. 1998, 2000; Deahl et al. 1994, 2000; Eid et al. 2001; Hytten and
Hasle 1989; Jenkins 1996; Kenardy et al. 1996). Most of these stud-
ies, being naturalistic, consequently have inevitable methodo-
logical limitations such as lack of treatment adherence measures
or randomization. Self-selection for debriefing, which poses a
significant threat to internal validity, was present in four of these
studies (Carlier et al. 2000; Hytten and Hasle 1989; Jenkins 1996;
Kenardy et al. 1996). Only one of the eight studies included an at-
tempt at randomization, and the strategy used was somewhat
problematic (Deahl et al. 2000). Four of the eight studies yielded
no differences in symptoms between the debriefed and non-
debriefed groups (Carlier et al. 2000; Deahl et al. 1994, 2000; Hyt-
ten and Hasle 1989), two showed worse symptoms in the
debriefed group (Carlier et al. 1998; Kenardy et al. 1996), and two
showed more favorable outcomes in the debriefed group (Eid et
al. 2001; Jenkins 1996).
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Conclusions About Debriefing as a Potential 
Early Intervention After Mass Violence

Despite widespread application of stress debriefing, there is little
empirical evidence of its effectiveness for civilian populations af-
fected by disasters (Raphael and Wilson 2000).

A consistent trend in all of the studies we reviewed is that de-
briefing has not been associated with better clinical outcomes.
Available evidence shows that in some instances it may actually
complicate recovery. If these negative findings are accepted, it is
instructive to consider why debriefing may be ineffective
or problematic. The following hypotheses have been put forth
(Raphael 2001):

• Multiple and complex stressors with different time lines are
not appropriately addressed by one-session debriefings.

• Heightened arousal generated by recitation of traumatic expe-
riences during the debriefing process may cause physiological
hyperreactivity and the encoding of traumatic memories, both
hallmarks of ASD and PTSD.

• Debriefing may be inappropriate for acute bereavement
(Raphael et al. 2001).

• Debriefing may also increase the potential for retraumatiza-
tion by hearing the stories of others and may possibly interfere
with habituation (Foa et al. 2000).

• There is a risk of stimulating excessive negative ruminations
that may lead to depression (Solomon et al. 2000).

• There is a preference for individual, one-on-one (rather than
group) interventions.

• The recommended 24- to 72-hour posttraumatic window for
early debriefing intervention may be too short.

• Debriefing may be culturally inappropriate (Silove 2000; Wei-
saeth 2000).

• Debriefing may interfere with adaptation (e.g., avoidance) and
natural recovery.

• The inadequate assessment of distress in the group setting
may lead to the erroneous conclusion that such a one-time in-
tervention has been sufficient to prevent further symptoms.



Early Intervention for Trauma-Related Problems 109

This may result in less monitoring and follow-up care than
might have been the case if no debriefing had been imple-
mented.

Practice guidelines on debriefing formulated by the Interna-
tional Society for Traumatic Stress Studies (Bisson et al. 2000)
stipulate that there is little evidence that debriefing prevents
psychopathology. The guidelines emphasize that debriefing is
well received by participants and may be useful in terms of facil-
itating the screening of those at risk, disseminating education
and referral information, and improving organizational morale.
However, the guidelines also state that if it is employed, debrief-
ing 1) should be conducted by experienced, well-trained practi-
tioners, 2) should not be mandatory, 3) should use some clinical
assessment of potential participants, and 4) should be accompa-
nied by clear and objective evaluation procedures. The guide-
lines state that it is premature to conclude that debriefing should
be discontinued, but “more complex interventions for those in-
dividuals at highest risk may be the best way to prevent the
development of PTSD following trauma” (Bisson et al. 2000,
p. 319).

There is clearly a need for much further systematic research
in this field. Consensus conference participants concluded that
“there is some Level 1 evidence suggesting that early interven-
tions in the form of a single 1-to-1 recital of events and expression
of emotions evoked by a traumatic event (as advocated in some
forms of psychological debriefing) does not consistently reduce
risks of later developing PTSD or related adjustment difficulties.
Some survivors (e.g., those with high arousal) may be put at
heightened risk for adverse outcomes” (National Institute of
Mental Health 2002, p. 8).

Cognitive-Behavioral Interventions

At present, cognitive-behavioral interventions during the acute
aftermath of trauma exposure appear to have the most promising
results in preventing subsequent psychopathology. Four of five
RCTs related to early cognitive-behavioral interventions (Bryant
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et al. 1998, 1999; Echeburua et al. 1996; Gidron et al. 2001) found
clear superiority of the cognitive-behavioral therapy (CBT)
group in reducing PTSD symptomatology compared with the ex-
perience of a control group, whereas one (Brom et al. 1993) did
not. In addition, a controlled (but not randomized) comparison
of CBT versus an assessment-only condition in the acute phase
after trauma found fewer PTSD symptoms in the CBT group at a
5.5-month follow-up (Foa et al. 1995).

A study using a manualized, individual preventive interven-
tion administered 1 month after a motor vehicle accident (MVA)
(Brom et al. 1993) found no differences between those in the as-
sessment-only control group and those in the intervention group
on the Inventory of Events Scale. However, limitations of the
study (e.g., variation in treatment length, more preintervention
symptoms in the treatment group) make it difficult to draw firm
conclusions about the efficacy of the intervention.

Foa and colleagues (1995) conducted a controlled (but not
randomized) study testing brief CBT that was introduced in the
acute aftermath of sexual and nonsexual assault. The matched
control group received only assessment. Two months after as-
sault, the CBT group endorsed fewer PTSD symptoms and only
10% of its members still met diagnostic criteria for PTSD,
whereas 70% of the control group still had the disorder. At 5.5
months, there were few differences in PTSD symptom severity
between groups, but the CBT group had significantly fewer reex-
periencing of symptoms and depressive symptoms. The lack of
significant differences in favor of the CBT group at 5.5 months
appeared to be due to the small sample size and resultant lack of
statistical power.

Echeburua et al. (1996) compared five 1-hour sessions of ei-
ther combined (cognitive restructuring and specific coping skills)
training or progressive relaxation training. Participants im-
proved in both groups, with gains maintained at 12-month fol-
low-up, although the combined treatment group showed less
PTSD symptom severity than did control subjects at 12-month
follow-up.

Bryant and colleagues (1998, 1999) conducted some of the
best-controlled and most relevant studies of early intervention
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following potentially traumatizing events. They have shown that
brief cognitive behavioral interventions introduced within the
first month after a catastrophic event may not only ameliorate
ASD but may also prevent the subsequent development of PTSD.
Approximately 10 days after exposure to an MVA, an industrial
accident, or a nonsexual assault, these researchers randomly as-
signed subjects with ASD to five individual 1.5-hour sessions of
either a CBT or a supportive counseling control condition. In the
earlier study (Bryant et al. 1998), the researchers found that fewer
CBT subjects met criteria for PTSD after treatment and 6 months
later. In the second study (Bryant et al. 1999), they compared two
different individual CBT approaches (prolonged exposure plus
anxiety management and prolonged exposure alone) to a sup-
portive counseling intervention. They found that both CBT
groups showed significantly greater reductions in PTSD symp-
tom severity compared with those of the supportive counseling
group.

Gidron et al. (2001) randomly assigned college students to ei-
ther two sessions of an intervention rooted in CBT (memory
structure intervention) via telephone or two sessions of a sup-
portive listening (telephone) control condition within the first
month after an MVA. Greater reductions in PTSD were observed
in the CBT (memory structure intervention) group compared
with those of the supportive listening group. Positive effects
were still evident at a 3- to 4-month follow-up. Although the sam-
ple size was small and there was no long-term follow-up, this in-
tervention certainly merits further study as a simple, cost-
effective treatment for acutely traumatized individuals.

Possible Contraindications for Exposure Therapy

One powerful therapeutic component of the cognitive-behavioral
techniques described is exposure therapy, in which the client is
asked to retell the most stressful aspects of the traumatic event as
if they are occurring at the present time. Bryant and Harvey
(2000) suggest that exposure techniques may be contraindicated
when the acutely traumatized client exhibits extreme anxiety,
panic attacks, marked dissociation, borderline personality disor-
der, psychotic illness, anger as a primary trauma response, unre-
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solved prior traumas, severe depression or suicide risk, complex
comorbidity, substance abuse, marked ongoing stressors, or
acute bereavement. When exposure therapy is contraindicated,
other techniques such as anxiety management, cognitive restruc-
turing therapy, or pharmacological intervention may be effective
(Bryant and Harvey 2000). It should be noted that these contrain-
dications are primarily theoretical and may change as the empir-
ical literature on exposure therapies matures.

Eye Movement Desensitization and 
Reprocessing

No RCTs have been conducted to assess the effectiveness of eye
movement desensitization and reprocessing (EMDR) within the
first 4 weeks of traumatic exposure. Among adult survivors of
Hurricane Andrew, EMDR that was introduced between 2.5 and
3.5 months after the disaster resulted in significant reductions in
PTSD symptoms compared with the experience of a waiting-list
control group (Grainger et al. 1997). Although the study has sev-
eral methodological limitations, the use of an objective and reli-
able assessment battery as well as comparison with an untreated
waiting-list control group makes these findings noteworthy.

Traumatic Grief

To date, there are no published studies on the treatment of trau-
matic grief or complicated bereavement specifically related to di-
saster situations. Until very recently, little distinction was drawn
among complicated bereavement, traumatic grief, and normal
grief reactions. As a result, research in the field lacks a unified
definition of these terms, and inclusion criteria vary considerably
from one study to another. The studies included in this review
are RCTs that were conducted in the early phases after traumatic
loss or that were based on inclusion criteria that addressed trau-
matic grief (Prigerson et al. 1999). The reader is referred to Jacobs
and Prigerson (2000) for a more comprehensive review of the lit-
erature on traumatic grief.
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In a pilot study of a CBT intervention tailored specifically for
traumatic grief, Shear and colleagues (2001) found a large benefi-
cial effect on grief, anxiety, and depressive symptoms. Although
this was a pilot study with major limitations (e.g., no control
group, high dropout rate), the large reduction in symptoms sug-
gests that this approach warrants further study.

Raphael (1977) conducted an RCT within 2 months of onset
of bereavement among widows who met high-risk criteria for
postbereavement morbidity based primarily on poor social sup-
port networks, concurrent crises, and traumatic circumstances of
death. The intervention group received a “nondirective, support-
ive” individual intervention with an average of four sessions.
Significant differences were found between the groups, with
more health impairment, doctor visits, weight loss, smoking, and
alcohol intake in the control group.

Early Interventions for Children Exposed to 
Mass Violence or Disasters

As with adults, most of the empirically sound research that has
been conducted with traumatized children has tested the efficacy
of cognitive-behavioral interventions. It should be noted that
most of the research in this area has been conducted with abused
children with long-term symptoms (e.g., Berliner and Saunders
1996; Cohen and Mannarino 1996). Although the results of clini-
cal trials of CBT with traumatized children are encouraging, the
effect sizes are medium in size (Cohen et al. 2000). In the discus-
sion that follows, we have included only the most relevant acute-
phase treatments for children who have experienced disaster or
other forms of single-incident traumas. In a few instances, we
have included studies of later-stage interventions, due to their di-
rect relevance to disaster situations. Much more research is
needed in this area.

Yule and Udwin (1991) and Yule (1992) conducted a three-
session (debriefing plus problem solving) intervention for 14- to
16-year-old children who had been involved in the sinking of a
cruise ship. Ten days after the disaster, a debriefing session was
conducted, followed by two problem-solving sessions targeting



114 TRAUMA AND DISASTER RESPONSES AND MANAGEMENT

anxiety, avoidance, and intrusive thoughts. Data collected 5–9
months after the disaster indicated that students who received
the intervention showed significantly lower fear and anxiety
scores than did children from a comparison school who did not
undergo debriefing. The major methodological limitation of this
study was the lack of random assignment and the unclear nature
of the treatment itself.

Field and colleagues (1996) evaluated the effectiveness of
massage therapy for children exposed to Hurricane Andrew
within 1 month of the disaster. Children were randomly assigned
to either viewing a neutral videotape with a graduate student or
receiving back massage therapy, each for 30 minutes twice a
week for a month. Children in the massage therapy condition
showed greater reductions in anxiety and depression and greater
increases in relaxation. Although methodological limitations
make interpretation of results difficult, it is intriguing that an in-
tervention for children that promoted general relaxation and did
not include any cognitive-behavioral components was helpful in
reducing symptoms of general distress. Unfortunately, this study
did not include a specific measure of PTSD and did not have ad-
equate treatment adherence measures.

Although they were not conducted in the immediate after-
math of trauma, school-based CBT interventions such as those
studied by Goenjian and colleagues (1997) after the Armenian
earthquake and by March and colleagues (1998) after single-inci-
dent traumas (e.g., MVAs) warrant replication in acute trauma
situations. Both of these studies yielded reductions in PTSD, de-
pression, anxiety, and anger scores after treatment.

Pharmacotherapy

Although psychopharmacological research in the area of PTSD is
growing, there are only a few well-designed studies that have ex-
amined the effects of medications in the very early phases after
trauma. The most important and best-designed study on phar-
macotherapy for acutely traumatized individuals was carried
out by Robert and colleagues (1999), who used a prospective,
randomized, double-blind design to test whether children with
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burn injuries and ASD symptoms might benefit from imipramine
treatment administered for 7 days or more after they were in-
jured. Imipramine was significantly more effective than chloral
hydrate, with 83% of children who received low-dose imipra-
mine treatment showing a reduction in ASD symptoms, in con-
trast to 38% of the chloral hydrate group.

Pitman and colleagues (2002) tested whether PTSD symptoms
could be prevented among adult survivors of acute trauma who
were given a 10-day, double-blind course of the �-adrenergic an-
tagonist propranolol (40 mg 4 times/day) versus a 10-day course
of placebo. Forty-one emergency room patients who had just ex-
perienced a traumatic event as defined in DSM-IV were recruited
for the randomized, double-blind study. The treatment and con-
trol groups did not differ in terms of PTSD symptoms at either a
1-month or a 3-month assessment. Despite the fact that the groups
did not differ in concentration of PTSD cases, 0% of the propran-
olol patients versus 43% of the placebo patients were classified as
physiological responders 3 months after the event when tested in
the laboratory with a script-driven imagery protocol based on the
traumatic event to which they had been exposed. This pilot study
has important theoretical implications and suggests that larger
studies with a longer-term follow-up are warranted.

Gelpin and colleagues (1996) conducted a small pilot study in
which the benzodiazepines clonazepam and alprazolam were
prescribed approximately 7 days after patients visited an emer-
gency room for treatment related to potentially traumatic life
events. At the 6-month assessment, nine participants in the ben-
zodiazepine group (69%), versus two in the control group (15%),
met the diagnostic criteria for PTSD according to the Clinician-
Administered PTSD Scale, suggesting that benzodiazepine treat-
ment may have actually worsened outcomes. This result is
consistent with other negative results involving benzodiazepine
treatment for chronic PTSD (Friedman et al. 2000). To date, there
is no evidence that benzodiazepines are an effective pharmaco-
logical intervention for people with either acute or chronic post-
traumatic reactions.

Stanovic and colleagues (2001) reported that burn victims
treated with a low dose of risperidone experienced diminished
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nightmares and flashbacks and decreased hyperarousal and
sleep disturbances 1–2 days after starting treatment. Although
this was a small retrospective pilot study, the results warrant the
performance of a prospective study to better understand the effi-
cacy of the use of risperidone in treating early traumatic stress
symptoms.

Longer-term studies of pharmacotherapy for PTSD may have
relevance for acute interventions. Almost every class of psycho-
tropic agent has been prescribed for PTSD patients. The best evi-
dence supports the use of selective serotonin reuptake inhibitors
(SSRIs) as first-line medications for PTSD. Recent studies with
sertraline (Davidson et al. 2001a, 2001b; Londborg et al. 2001;
Rapaport et al. 2002) and paroxetine (Marshall et al. 2001; Tucker
et al. 2001) indicate not only that these medications may reduce
PTSD symptoms and produce global improvement in function-
ing but also that they are effective against comorbid disorders
and associated symptoms and have few side effects. Other agents
that have been used in chronic PTSD that might be effective for
acutely traumatized individuals include non-SSRI antidepres-
sants, antiadrenergic agents, anticonvulsants, and other atypical
antipsychotic agents (Friedman et al. 2000).

In a recent review of pharmacological treatment of PTSD in
children, Cohen (2001) notes that the use of psychopharmacolog-
ical approaches is becoming more widespread despite a lack of
double-blind, randomized, controlled trials. To date, there are no
published reports of placebo-controlled medication trials that
have been conducted in children diagnosed with PTSD. The best
study regarding medications for traumatized children was the
aforementioned RCT of imipramine for children with ASD
symptoms. For a recent review of the open-label medication trials
that have been conducted with children, the reader is referred to
Cohen 2001 and Donnelly et al. 1999.

Conclusions

As can be seen in this review of the empirical literature, there are
not enough well-controlled studies to strongly endorse any par-
ticular type of early intervention after mass casualties. Rather,
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consensus based on both empirical literature and experiential
practice suggests the need for a multifaceted approach to the
management of traumatic stress after disasters and mass vio-
lence. Such a strategy requires the coordination of interventions
depending on a multitude of factors, including time elapsed
since the incident and the level of impact of the event. At this
time, for instance, there is strong initial evidence that for those
most severely affected by a traumatic event, a brief 4- to 5-session
cognitive-behavioral treatment introduced in the immediate af-
termath may ameliorate ASD and prevent subsequent chronic
psychopathology. However, use of this treatment in the early
phases following disaster has not been systematically evaluated,
and it may need to be modified for this context (R. Bryant, per-
sonal communication, 2002). On the other hand, RCTs on psycho-
logical debriefing currently suggest that this approach either is
ineffective or may even exacerbate PTSD symptoms, but it has
not been effectively evaluated for different audiences following
disaster. Because there is essentially no research on either EMDR
or pharmacotherapy as early interventions in the face of disas-
ters, neither can be recommended at this time. There is certainly
reason to hope that effective pharmacotherapeutic interventions
for acute traumatic stress will be developed with time, given
emerging findings on how traumatic stress affects brain function
in both the short and the long term. The field of traumatic be-
reavement is in its infancy, and more research is needed before
any conclusions can be drawn regarding specific interventions
for traumatic grief.

Acute interventions with children have not been sufficiently
tested empirically. However, research in this arena is developing
rapidly, and it is to be expected that a stronger body of evidence
related to early intervention with children will emerge within the
foreseeable future. Based on the evidence showing the effective-
ness of cognitive-behavioral interventions for children with
chronic PTSD (Cohen et al. 2000), it is reasonable to expect that
this approach will prove beneficial for acutely traumatized chil-
dren as well.

As we consider the many specific components of early inter-
vention, it is apparent that it is necessary to conduct dismantling
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studies that will rigorously evaluate the effectiveness of each sep-
arate component, especially with respect to the optimal timing of
such interventions. The range of component practices requiring
systematic evaluation includes practices such as debriefing, edu-
cation, outreach, needs assessment, triage, and formal clinical
interventions. It is necessary to determine whether current prac-
tices are effective in ameliorating specific outcomes, or whether
new interventions should be designed to accomplish such objec-
tives. Other challenges include the development and implemen-
tation of efficient and accurate procedures for identifying
individuals who are at high risk for progressing to chronic post-
traumatic problems (Brewin et al. in press).

There is also a need for research that addresses the potential
breadth and complexity of early intervention by including indi-
viduals with comorbid conditions, by examining different survi-
vor groups, and by sampling varied service delivery settings
(e.g., shelters, first aid stations, clinics, and hospitals). There is a
related need to examine a range of outcomes, including not only
PTSD, but also problems such as substance abuse, depression,
anger, violence, interpersonal functioning, and physical health.
In addition to work that examines such individual outcomes, re-
search is needed that focuses on group, organizational, and com-
munity outcomes. Examples of such outcomes include staff
turnover, medical problems, organizational cohesion, morale, ab-
senteeism, and performance deficits.

Future researchers will need to address the ethical issues in-
volved in using traditional comparison groups such as no-treatment
or waiting-list control groups after mass casualties. Providers
have expressed concern that research assessment soon after mass
traumatic events might exacerbate symptoms or be unacceptable
to survivors (Ruzek and Zatzick 2000). Also, there is an under-
standable reluctance to assign survivors to comparison interven-
tions that are believed to be less effective. Such reluctance clearly
limits the conclusions that can be drawn from real-world disaster
intervention studies. Within the field of traumatic stress, there
has recently been a call to develop new research strategies that
may be ethically acceptable without sacrificing scientific rigor.
This appears to be an achievable goal (Ruzek and Zatzick 2000).
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Although postdisaster mental health services have traditionally
been delivered without systematic evaluation, it is hoped that an
increased emphasis on early intervention research will result in
the routine application of rigorous program evaluation to inform
ongoing service improvement.

It is also important that the experiential knowledge of profes-
sional responders “in the trenches” continues to be synthesized
and disseminated. Furthermore, the early intervention field
needs to develop proactive, practical strategies for disseminating
evidence-based information on intervention strategies to policy
makers and practitioners in the field. Development and rigorous
testing of effective early interventions and subsequent dissemi-
nation of such findings to frontline practitioners are critical goals
at this time.
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The use of weapons of mass destruction by terrorists gained in-
ternational attention after the Japanese cult Aum Shinrikyo re-
leased sarin gas in the Tokyo subway system in 1995. Concern
was heightened when it was learned that the group had also (un-
successfully) released anthrax and had attempted to obtain the
Ebola virus. In the United States, the terrorist attacks of Septem-
ber 11th, 2001, and the letters containing anthrax spores that were
mailed to media outlets and government officials in October that
same year shattered Americans’ belief that they were immune
from such events. Although the terrorist attacks themselves were
circumscribed, the psychological impact was widespread, result-
ing in a variety of psychological responses throughout the world.
Because the ultimate goals of terrorism are psychological and
behavioral, psychiatrists can make valuable contributions in
helping their communities prepare for and respond to such at-
tacks. In this chapter, we review individual and community psy-
chological and behavioral responses to terrorist attacks using
these novel weapons of mass destruction. At the time this chapter
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was written, terrorists had successfully used only sarin (Japan)
and anthrax (United States), and little had been published in the
scientific literature on the psychological consequences of the an-
thrax attacks. Therefore, selected material from analogous events
such as natural outbreaks and accidents are also presented for
illustrative purposes.

Terrorism

There is no single definition of terrorism recognized by govern-
ment agencies. Terrorism refers to a threat or action that creates
terror or horror and is undertaken to achieve a political, ideo-
logical, or theological goal. Terrorism represents a special type
of a disaster—one caused by human malevolence, which pro-
duces higher rates of psychiatric casualties than do natural di-
sasters or technological accidents (North 1995). Terrorists intend
to disrupt society by creating intense fear and disorganization.
They seek to violate basic expectations of everyday life by at-
tacking sites of government, work, recreation, and worship.
These acts shatter usual predictable routines, people’s beliefs in
a just world, and people’s sense of personal and community
safety.

The primary goal of terrorism is to create terror. This simple
but often forgotten element means that the target of terrorism is
not only those who are killed, injured, or even directly affected.
The target is an entire nation—in the United States, nearly 300
million people. Therefore, there are three populations of concern
for mental health professionals and psychiatrists in particular:
1) those directly exposed, who may become ill with posttrau-
matic stress disorder (PTSD), depression, and alcohol use;
2) those who were vulnerable before the event and now must
manage their lives with fewer resources (for example, the loss of
child care or a much longer commute)—such losses of social sup-
ports may tip the vulnerable over the edge of illness; and 3) the
potentially millions who experience an altered sense of safety
and hypervigilance. All three of these populations require help.
The tools for reaching these different groups and their needs are
different, but all require attention.
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Weapons of Mass Destruction

Although there have been thousands of terrorist attacks
throughout the world using conventional weapons, the use of
weapons of mass destruction—in particular chemical and bio-
logical agents—is a relatively new phenomenon. The term weap-
ons of mass destruction is problematic, however. Chemical,
biological, and radiological agents can produce mass destruc-
tion, but in the future they likely will be used more commonly as
weapons of mass disruption. These weapons can be used in a
manner that produces relatively few fatalities but that produces
substantial psychological, social, and economic harm (Hyams et
al. 2002). The term chemical, biological, radiological, nuclear, and
high-yield explosive (CBRNE) agents is now used by many to des-
ignate the agents of interest without conjecture about their
impact.

CBRN agents (that is, CBRNE agents excluding explosives)
possess a number of unique characteristics that make them espe-
cially effective at creating terror. Conventional weapons produce
immediate and tangible health consequences. In the immediate
aftermath of a CBRN attack, however, one often cannot deter-
mine whether or not one has been injured. Most CBRN agents are
invisible and odorless. Many produce delayed illness and can be
detected only by the use of special equipment.

These weapons have special psychological implications be-
cause they are imperceptible. The experience of feeling threat-
ened or safe depends heavily on the information provided by the
government and scientific experts. Most of this information is ob-
tained through the mass media. Risk communication and news
coverage revealing the relative efficacy of the efforts to manage
consequences of an CBRN attack play a central role in how
groups and individuals react: whether or not they perceive them-
selves at high or minimal risk, whether they have confidence in
the government and medical response, and their determination
of what protective actions should be taken.

The medical community and society in general have little ex-
perience with illnesses caused by these agents. This lack of famil-
iarity heightens fear and apprehension, because it can be difficult
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to predict who will become ill and how the illness will evolve,
especially when agents found in nature may have been modified.

These weapons are characterized by their potent traumatic
stressors, which are associated with increased psychiatric mor-
bidity. Some agents produce disfiguration, which amplifies fear
and increases the psychological impact of the weapons. For ex-
ample, the burns caused by vesicant agents such as mustard gas
and the pustules resulting from smallpox are disquieting. Threat
to life has been shown to be one of the most potent of psycholog-
ical stressors, and all of these weapons have the potential to cre-
ate morbidity and mortality on a grand scale. For many of these
agents, the availability of medical treatment is limited, and in
many cases, the effectiveness of treatment is uncertain because of
the possibility that the agent has been modified. Biological agents
that can be transmitted from person to person, such as plague
and smallpox, can create widespread fear and anxiety because of
rapid and broad dissemination in an age of global travel (Tables
5–1 and 5–2).

The weapons of terrorism also evolve. The novelty this pro-
duces can itself increase terror. Suicide bombings, shoes that
explode, and trucks carrying high explosives create new hyper-
vigilance. The use of jetliners as tools of terror was especially ef-
fective because it entailed the novel use of the familiar and the
element of surprise.

Although high-yield explosives produce physical effects sim-
ilar to those of conventional explosives, the psychological and so-
cial consequences are increased by an order of magnitude. The
September 11 attacks on the World Trade Center, in particular, be-
cause of the scale of destruction and the large numbers of dead,
had profound consequences, not just for those directly affected,
but internationally.

Role of Psychiatrists

Events involving CBRNE agents represent special forms of disas-
ters. Initially, all disasters are local events, because it takes time
for state and federal agencies to respond and get in place. There-
fore, it is important that psychiatrists have a grasp of the funda-
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Table 5–1. Category A diseases

The U.S. public health system and primary health care providers must be prepared to address various biological agents, 
including pathogens that are rarely seen. High-priority agents include organisms that pose a risk to national security 
because they can be easily disseminated or transmitted from person to person; they result in high mortality rates and 
have the potential for major public health impact; they may cause public panic and social disruption; and they require 
special attention for public health preparedness.

Disease

Transmitted
person to 
person

Infective
dose
(aerosol)

Incubation
period

Duration of 
illness

Lethality
(approx. case 
fatality rates)

Treatment/
vaccine efficacy 
(aerosol
exposure)

Inhalation
anthrax

No 8,000–50,000 
spores

1–6 days 3–5 days (usually 
fatal if untreated)

High Antimicrobial 
agents:
ciprofloxacin or 
doxycycline

Vaccine: 2 dose 
efficacy against 
up to 1,000 LD50
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Disease

Transmitted
person to 
person

Infective
dose
(aerosol)

Incubation
period

Duration of 
illness

Lethality
(approx. case 
fatality rates)

Treatment/
vaccine efficacy 
(aerosol
exposure)

Pneumonic
plague

High 100–500 
organisms

2–3 days 1–6 days (usually 
fatal)

High unless 
treated 
within 12–24 
hours

Antibiotics:
streptomycin, 
gentamicin, the 
tetracyclines,
chloramphenicol

Vaccine: 3 doses 
not protective 
against 118 LD50
in monkeys

Tularemia No 10–50 
organisms

2–10 days 
(average
3–5)

�2 weeks Moderate if 
untreated

Antibiotics
Vaccine: 80% 

protection 
against 1–10 
LD50

Table 5–1. Category A diseases (continued)
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Disease

Transmitted
person to 
person

Infective
dose
(aerosol)

Incubation
period

Duration of 
illness

Lethality
(approx. case 
fatality rates)

Treatment/
vaccine efficacy 
(aerosol
exposure)

Smallpox High Assumed low 
(10–100
organisms)

7–17 days 
(average
12)

4 weeks High to 
moderate

No proven 
treatment

Vaccine: protects 
against large 
doses in 
primates

Viral hemorrhagic 
fevers

Moderate 1–10 
organisms

4–21 days Death between 7 
and 16 days

High for Zaire 
strain,
moderate
with Sudan

No established 
treatment

Vaccine: None

Botulism No 0.001 �g/kg
is LD50 for 
type A

1–5 days Death in 24–72 
hours; lasts 
months if not 
lethal

High without 
respiratory 
support

Antitoxin
Vaccine: 3 dose 

efficacy 100% 
against 25–250 
LD50 in primates 

Source. Centers for Disease Control and Prevention 2002; U.S. Army Medical Research Institute of Infectious Diseases 2001.

Table 5–1. Category A diseases (continued)
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Table 5–2. Category B diseases

Second-highest-priority agents include those that are moderately easy to disseminate; result in moderate morbidity rates 
and low mortality rates; and require specific enhancements of the Centers for Disease Control and Prevention’s 
diagnostic capacity and enhanced disease surveillance.

Disease

Transmitted
person to 
person

Infective dose 
(aerosol)

Incubation
period

Duration of 
illness

Lethality
(approx. case 
fatality rates) Treatment

Brucellosis No 10–100 
organisms

5–60 days 
(usually 1–2 

months)

Weeks to 
months

<5% untreated Antibiotics: 
doxycycline,
rifampin

Vaccine: none

Cholera Rare 10–500 
organisms

4 hours–5 days 
(usually 2–3 
days)

�1 week Low with 
treatment, 
high without

Fluid replacement
Vaccine: no data on 

aerosol

Glanders Low Assumed low 10–14 days via 
aerosol

Death in 7–10 
days in 
septicemic
form

>50% Limited information 
about antibiotic 
treatment

Vaccine: none
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Disease

Transmitted
person to 
person

Infective dose 
(aerosol)

Incubation
period

Duration of 
illness

Lethality
(approx. case 
fatality rates) Treatment

Q fever Rare 1–10 
organisms

10–40 days 2–14 days Very low Antibiotic: 
doxycycline

Vaccine: 94% 
protection against 
3,500 LD50 in 
guinea pigs

Venezuelan 
equine
encephalitis

Low 10–100 
organisms

2–6 days Days to weeks Low No known treatment
Vaccine: TC 83 

protects against 
30–500 LD50 in 
hamsters

Staphylococcal
enterotoxin B

No 0.03 �g/person
incapacitation

3–12 hours 
after
inhalation

Hours <1% Vaccine: none

Table 5–2. Category B diseases (continued)
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Disease

Transmitted
person to 
person

Infective dose 
(aerosol)

Incubation
period

Duration of 
illness

Lethality
(approx. case 
fatality rates) Treatment

Ricin No 3–5 �g/kg is 
LD50 in mice 

18–24 hours Days; death 
within 10–12 
days for 
ingestion

High Vaccine: none

No category

T-2 mycotoxins No Moderate 2–4 hours Days to 
months

Moderate No specific antidote, 
superactivated
should be given 
orally if toxin is 
swallowed

Vaccine: none

Source. Centers for Disease Control and Prevention 2002; U.S. Army Medical Research Institute of Infectious Diseases 2001.

Table 5–2. Category B diseases (continued)
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mentals of disaster psychiatry to include the unique aspects of
CBRNE agents.

Psychiatrists can play key roles in helping their communities
prepare for terrorism and other disasters. They can help develop
and review hospital disaster response plans, can serve as consult-
ants to leaders to ensure that psychological and behavioral con-
siderations are taken into account, and can help school systems in
preparing to assist children and families in the event of an attack.

In the aftermath of an attack, psychiatrists may be asked to
assist in performing triage on patients with mental status
changes (DiGiovanni 1999). Consultation with health care pro-
viders, first responders, and others intensely exposed to trau-
matic stressors may be beneficial in sustaining the performance
of these groups. Psychiatrists may also work with schools, civic
organizations, public officials, and the media to educate and ad-
vise. Using a preventive medicine model of psychiatry, psychia-
trists can help identify high-risk groups for surveillance and
intervention (Pfefferbaum and Pfefferbaum 1998; Ursano et al.
1995). Although the area of acute intervention remains controver-
sial, psychiatrists should familiarize themselves with the essen-
tial elements that characterize models commonly employed
today as well as limitations and potential risks associated with
their use. Patients with PTSD, depression, anxiety, and other psy-
chiatric disorders often present to their primary care physicians
with somatic complaints (Yehuda 2002). Psychiatrists should ed-
ucate these colleagues on the recognition and treatment of these
disorders as well as when to refer. Finally, psychiatrists can ex-
pect to treat the psychiatric sequelae of traumatic exposure over
the longer term.

Institutions such as the U.S. Department of Defense and the
Centers for Disease Control and Prevention have produced a
wealth of excellent material on the diagnosis and treatment of
disorders caused by CBRN agents; much of this information is
available on the Internet. In Tables 5–1 through 5–3 we have dis-
tilled information on biological and chemical agents as a quick
reference. Because there will continue to be further work in this
area, psychiatrists need to stay abreast of advances in agent iden-
tification, protective measures, and treatment.
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Table 5–3. Chemical warfare agents

U.S. Army code Effects

Cyanides
AC (hydrogen 

cyanide)
CK (cyanogen 

chloride)

All cyanides produce progressive histotoxic 
tissue hypoxia. CK produces irritation of the 
eyes and mucous membranes. Exposure to 
high concentrations of gas results in initial 
hyperpnea, followed by loss of consciousness, 
apnea, cessation of cardiac activity, and death.

Low concentrations of gas effects are slower.
Nerve agents

GA (tabun)
GB (sarin)
GD (soman)
GF
VX

Small exposure produces miosis; rhinorrhea; 
slight bronchoconstriction; secretions (slight 
dyspnea)

Moderate exposure produces miosis; 
rhinorrhea; bronchoconstriction; secretions 
(moderate to marked dyspnea)

Large exposure is the same as moderate 
exposure, plus loss of consciousness, 
convulsions (seizures), generalized 
fasciculations, flaccid paralysis, and apnea; 
involuntary micturition and defecation are 
possible with seizures.

Lung toxicants
CG (phosgene)
DP (diphosgene)

Toxic inhalants may cause damage in one or 
more ways: asphyxiation; topical damage to 
the respiratory tract; cellular damage with 
consequent airway obstruction, pulmonary 
interstitial damage, or alveolar capillary 
damage; systemic damage with consequent 
damage to other organ systems; or allergic 
response resulting in pulmonary or systemic 
reaction.
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Lung toxicants (continued)
In the first 30 minutes after exposure, low 

concentrations may produce mild cough, a 
sense of chest discomfort, and dyspnea. 
Moderate concentrations cause lacrimation 
and the unique complaint that smoking 
tobacco produces objectionable taste. High 
concentrations may cause rapidly developing 
pulmonary edema with severe cough, 
dyspnea, and frothy sputum.

Vesicants
HD (mustard) Produces pain hours later, results in immediate 

tissue damage and onset of clinical effects 
hours later; produces fluid-filled blister.

L (lewisite)
HL

Produces immediate pain; tissue damage in 
seconds to minutes; results in fluid-filled 
blister.

Incapacitating agent
BZ Most conspicuous signs are peripheral 

symptoms of tachycardia, dryness of skin and 
mucous membranes, and moderately elevated 
blood pressure. Incoordination, confusion, and 
slurred speech appear early. Mydriasis, stupor, 
and coma may develop. After many hours 
have elapsed, peripheral cholinergic blockade 
may have largely subsided. Bizarre behavior 
(e.g., groping, undressing, mumbling) and 
failure to follow commands or conversation 
may be the most conspicuous feature.

Table 5–3. Chemical warfare agents (continued)

U.S. Army code Effects
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Psychiatric Morbidity in the Wake of 
Events Involving CBRNE Agents

Terrorist attacks using conventional weapons such as guns and
bombs have well-known psychiatric sequelae. PTSD was seen in
roughly half of the patients 6 months after the 1987 Enniskillen
bombing in Northern Ireland (Curran et al. 1990). In a study of
French survivors of terrorist attacks, 18% of survivors were diag-

Incapacitating agent (continued)
Low dose results in mild delirium, represented 

by a drowsy state, occasional lapses of 
attention, and slight difficulty following 
complex instructions. Moderate dose results in 
moderate delirium, generally manifested by 
somnolence or mild stupor, indistinct speech, 
poor coordination, and generalized slowing in 
thought processes with some confusion and 
perplexity. High dose results in full syndrome 
of delirium results.

Tear gases
CN
CS

All tear gases cause burning and irritation, 
conjunctival injection, tearing, blepharospasm, 
and photophobia; burning and erythema of the 
skin. Gagging, retching, and vomiting may 
result; results in sneezing, coughing, tightness 
in the chest, irritation, and secretions; 
rhinorrhea and burning pain in the nose; and 
burning of mucous membranes and salivation 
in the mouth.

Vomiting gas
DM (adamsite) Headache, mental depression, chills, nausea, 

abdominal cramps, vomiting, and diarrhea 
may result and last for several hours after 
exposure.

Source. Adapted from Sidell et al. 1997.

Table 5–3. Chemical warfare agents (continued)

U.S. Army code Effects



Terrorism With Weapons of Mass Destruction 139

nosed with PTSD and 13% with major depression (Abenhaim et
al. 1992). In a study of direct survivors of the Oklahoma City
bombing in the United States, 34% had PTSD and 22% had major
depression; 55% had no diagnosis, and nearly 40% of those with
PTSD and depression had no previous psychiatric illness. The in-
cidence of new cases of illness in those with no previous diagno-
sis can be expected to be highest in those directly exposed (North
et al. 1999).

It is expected that like other kinds of disasters, events involv-
ing CBRN agents will result in psychiatric morbidity for some.
People who were directly exposed may experience psychological
distress; in addition, because of the uncertainty regarding who
has been exposed and who may be attacked next, many unex-
posed individuals may also experience such distress. For most,
these acute psychological reactions will resolve over time. How-
ever, for some, the reactions will not resolve and instead develop
into symptoms of psychiatric disorders. Acute stress disorder
(ASD), PTSD, depression, phobias, alcohol and nicotine abuse,
and complicated bereavement will likely be encountered.

For most individuals, posttraumatic psychiatric symptoms
following CBRNE terrorism are transitory. These early symp-
toms usually respond to receiving education, obtaining enough
rest, and maintaining biological rhythms (e.g., sleeping at the
same time, eating at the same time). Media exposure can be both
reassuring and threatening. Limiting such exposure can mini-
mize the disturbing effects, especially in children (Pfefferbaum et
al. 2001). Providing education to spouses and significant others
of those distressed can help in treatment as well as in identifying
the worsening or persistence of symptoms.

PTSD is not uncommon after terrorist events. ASD and early
PTSD may be more like the common cold—experienced at some
time in life by nearly all. If they persist, they can be debilitating
and require psychotherapeutic and pharmacological interven-
tion. However, PTSD is neither the only trauma-related disorder
nor even perhaps the most common (Fullerton and Ursano 1997;
Norris 2002; North et al. 1999; Ursano 2002). People exposed to
terrorism are at increased risk for developing depression, gener-
alized anxiety disorder, panic disorder, and increased substance
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use (Breslau et al. 1991; Kessler et al. 1995; North et al. 1999, 2002).
After a terrorist event, the contribution of the psychological fac-
tors to medical illness can also be pervasive—from heart disease
(Leor et al. 1996) to diabetes (Jacobson 1996). Important is that in-
jured survivors often have psychological factors affecting their
physical condition (Kulka et al. 1990; North et al. 1999; Shore et
al. 1989; Smith et al. 1990; Zatzick et al. 2001).

Traumatic bereavement (Prigerson et al. 1999); unexplained
somatic symptoms (Ford 1997; McCarroll et al. 2002); depression
(Kessler et al. 1999); sleep disturbance; increased alcohol, caf-
feine, and cigarette use (Shalev et al. 1990); and family conflict
and family violence are not uncommon after traumatic events.
Anger, disbelief, sadness, anxiety, fear, and irritability are ex-
pected responses. In each, the role of exposure to the traumatic
event may be easily overlooked by a primary-care physician.
Anxiety and family conflict can accompany the fear and distress
of new terrorist alerts, toxic contamination, and the economic im-
pact of lost jobs and companies’ closing or moving. Medical eval-
uation that includes inquiring about family conflict can provide
reassurance, can begin a discussion for referral, and can be a pri-
mary preventive intervention for children whose first experience
of a disaster or terrorist attack is mediated through their parents.

Behavioral Responses to CBRN Agents: 
Areas of Special Concern

Overwhelming Medical Facilities

Case Example 1

After Iraq’s invasion of Kuwait in 1990, Israeli officials began to
prepare the public for missile attacks. Gas masks and autoinjec-
tors of antidotes against nerve gas were distributed to the entire
population (Karsenty et al. 1991). Israelis were advised to select
a room in their homes and seal all its openings except an en-
trance door (Karsenty et al. 1991). The population was instructed
to enter the sealed room and put on their gas masks if an alarm
was sounded. Residents had between 4 and 5 minutes of warn-
ing between the sounding of the missile alarm and any impact.
Between January 18 and February 28, 1991, there were 23 missile
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attack alerts, of which 5 proved to be false alarms. A total of 39
Iraqi missiles landed in Israel. A total of 1,059 people presented
to Israeli emergency rooms in response to the alarms (including
false alarms). Of these, 234 individuals (22%) were direct casual-
ties of the missile explosions (232 people injured and 2 killed by
the missile explosions), and the remaining 78% were behavioral
and psychiatric casualties. These indirect casualties were com-
posed of 544 patients (51%) with acute anxiety; 230 patients
(22%) who had autoinjected atropine without exposure to agent;
40 (4%) who were injured while running to the sealed rooms; and
11 who died (1%)—7 who suffocated due to leaving the filter
closed on their gas masks and 4 who died of intercurrent myo-
cardial infarctions (Karsenty et al. 1991). The number of patients
presenting with anxiety or unneeded injections of atropine were
highest after the initial missile attack alarms and decreased over
time (Karsenty et al. 1991). Another finding was that psycholog-
ical reactions were found to be almost twice as high when the pa-
tient was alone or with only one other person in the sealed room
(Karsenty et al. 1991). The use of a bedroom as the sealed room
was also associated with a lower frequency of psychological re-
actions (Karsenty et al. 1991). The Israeli experience with the
threat of the use of chemical weapons is consonant with the Jap-
anese findings of substantial symptoms of anxiety and auto-
nomic arousal following actual exposure or belief of exposure to
chemical weapons.

Case Example 2

The Aum Shinrikyo cult launched two successful attacks using
sarin gas. In June 1994, sarin was used in Matsumoto, Japan, re-
sulting in 7 deaths and more than 200 injuries. On March 20,
1995, five 2-person teams placed plastic pouches hidden in
newspapers on three subway lines that were converging at major
subway stations in Tokyo (Tucker 1996). The pouches contained
liquid sarin, an organophosphate nerve agent, which evaporated
slowly after the terrorists punctured the bags with sharpened
umbrella tips (Tucker 1996). Passengers overcome by the fumes
exited trains at 16 different stations along the three subway lines
(Tucker 1996). The attack killed 11 people (passengers, firefight-
ers, subway workers, and police officers) and resulted in more
than 5,500 casualties (Bowler et al. 2001; Ohbu et al. 1997). In to-
tal, 1,046 people were admitted to 98 different hospitals because
of visual symptoms, nausea, headache, cough, dyspnea, cardiac
symptoms, and neuropathy (Bowler et al. 2001).
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Events involving CBRN agents highlight the importance of
the psychology of individual risk perception and how decisions
to seek medical evaluation are made. Conventional terrorist
weapons, such as explosives or guns, produce immediate and
visible health consequences. Health care systems have a great
deal of experience in managing these incidents on a small scale.
There is little direct experience in the management of CBRN ter-
rorism in the United States.

Based on the experiences in Israel and Japan, there is a con-
cern that medical facilities may be initially overwhelmed by peo-
ple seeking care, many of whom will not have actually been
exposed. Belief that one has been exposed leads to the seeking of
health care. One of the commonalities among events involving
CBRN agents is the high proportion of people seeking medical
assistance who are concerned that they have been exposed but
for which no etiology for their symptoms is found. In Tokyo, for
example, a very high proportion of the 5,000 patients who sought
care were not admitted and had no signs of exposure (Ohbu et al.
1997). Many misattributed the signs and symptoms of anxiety
and autonomic arousal to intoxication by sarin.

The rapid influx of noninjured as well as injured patients is a
major concern, because the number of patients may overwhelm
capacity. Triage to distinguish those who may be distressed from
those who are injured is a critical first step in emergency care.
Planners have struggled to devise a nonpejorative term to de-
scribe individuals who fear that they are ill but prove not to be.
This group has been referred to using terms such as psychological
casualties, the worried well, and other terms that are stigmatizing.
The use of terms like these may result in inappropriate care, for
example, determining through triage that individuals are psy-
chological casualties before performing an adequate medical
assessment.

Mass Sociogenic Illness

Case Example 3

In 1987 in Goiania, Brazil, two individuals who were scavenging
for items to sell removed approximately 20 g (1,500 Ci) of cesium
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137 from an old radiotherapy machine in an abandoned medical
clinic. The machine was taken apart at the shop of a local junk
dealer. The isotope attracted attention because it glowed in the
dark, and it was given to friends and family members in the im-
mediate vicinity (Collins and Bandeira de Carvalho 1993). A to-
tal of 249 people were contaminated internally or externally, and
4 died. All were relatives or neighbors of those who lived near
the yard where the source had been disassembled or were em-
ployees or owners of the two junkyards to which pieces of the
teletherapy unit had been taken (Brandao-Mello et al. 1991).
Only those people in the four-block epicenter were exposed to
radiation (Collins and Bandeira de Carvalho 1993), yet approxi-
mately 113,000 Goiania residents (10% of the city) sought screen-
ing. Of interest in planning triage, 11% of the 113,000 exhibited
classic symptoms of radiation exposure (nausea, reddened skin,
etc.) before being assessed (Collins 2002). After they were given
a clean bill of health, their symptoms dissipated within a few
hours (Collins 2002).

The occurrence of mass sociogenic illness in the wake of an
attack with CBRN agents is a major concern for planners, who
worry about the strain it will place on an already overburdened
medical system. Mass sociogenic illness, also referred to as mass
psychogenic illness and epidemic hysteria, is a social phenom-
enon in which two or more people share beliefs about a constel-
lation of symptoms for which no identifiable etiology can be
found (Boss 1997). This illness is typically triggered by an envi-
ronmental event, often an odor or perceived odor, for which there
is a robust emergency response. Individuals with unexplained
symptoms attribute their illness to the environmental incident.
These epidemics involve otherwise healthy people. In some in-
stances, there may be group members with actual illness who are
witnessed by individuals who then develop similar symptoms
but without demonstrable pathology. Outbreaks of mass socio-
genic illness have been reported after nuclear and chemical re-
leases, incidents of excessive smog, and contamination of a water
supply (Boss 1997). In the wake of September 11 and in a climate
of fear of additional attacks, a series of outbreaks of mass socio-
genic illness were reported. On September 29, 2001, paint fumes
in a Washington state middle school triggered a bioterrorism
scare in which 16 students and 1 teacher were medically evalu-
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ated (Wessely et al. 2001). On October 3, 2001, rumors of bioter-
rorism received on a short text service prompted more than 1,000
students in Manila, Philippines, to deluge clinics with complaints
of flu-like symptoms (Wessely et al. 2001). Outbreaks of itchy red
rashes that have occurred in more than two dozen elementary
and middle schools across the United States since fall 2001 are
also thought to represent mass sociogenic illness (Talbot 2002).

Panic

The word panic is often used to describe psychological responses
to terrorism involving CBRNE agents. Panic refers primarily to a
group phenomenon in which intense, contagious fear causes in-
dividuals to think only of themselves. They become paralyzed by
fear or seek escape by any means necessary—“every man for
himself.” Panic also refers to an individual response that is char-
acterized by the loss of rational thought due to overwhelming
terror. A major goal of preparation for and response to events in-
volving CBRNE agents is the prevention of panic and the preser-
vation of individual, group, and community function.

Although panic does occur after disasters, it is rare. Surprise
and novelty are risk factors for panic. Other factors include the
belief that there is a small chance of escape; seeing oneself as be-
ing at high risk of becoming ill; limited resources that are avail-
able on a first-come, first-serve basis; a perceived lack of effective
management of the catastrophe; and loss of credibility by author-
ities (Holloway et al. 1997).

The assumption that people will panic or become irrational
after an attack with CBRNE agents has negative consequences.
At times, authorities have provided inaccurate information and
unfounded reassurances across a wide range of emergencies, in-
cluding the recent anthrax attacks, motivated in part by a wish to
calm the public. Ultimately, however, misleading statements and
lying undermine credibility and contribute to even greater fear.
The panic myth may also lead to neglect of the public’s role in
planning and responding to these events and missed opportuni-
ties to capitalize on the resourcefulness of nonprofessionals and
civic organizations (Glass and Schoch-Spana 2002).
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Responses of Hospital Staff and First Responders

In the United States, medical professionals have little experience
in managing casualties resulting from releases of chemical, radio-
logical, and biological agents. In the short term, physicians and
other health professionals may experience fear, shock, anger,
helplessness, and worries about their families and friends.
Absenteeism is a major concern. In the 1994 outbreak of pneu-
monic plague in Surat, India, for example, 80% of the private
physicians fled the city (Garrett 2000). An anonymous survey
was conducted on the forty-first day of the Persian Gulf War in
42% of Israeli general hospitals. The questionnaire presented a
scenario in which a spokesman for the Israel Defense Forces has
announced that there has been a chemical warfare missile attack
and has requested that hospital personnel report to duty. Ques-
tionnaires were distributed among all levels of hospital staff.
Forty-two percent indicated that they would be willing to return
to work (Shapira et al. 1991). For those unwilling to return to
work, 75% cited concerns about personal safety as their primary
reason (Shapira et al. 1991). Demoralization is also a concern if
there are high mortality rates and an inability to provide ade-
quate care for advanced illness. Familiarity with chemical and bi-
ological agents and training before the attack may enhance
performance by the medical staff and help prevent breakdown. A
realistic and well-rehearsed plan for dealing with events involv-
ing CBRNE agents will also help minimize feelings of helpless-
ness and guilt about matters that could have gone more
smoothly. Mental health consultation to hospital personnel can
help ameliorate short-term distress and sustain functioning.
Noncompliance with guidelines for use of personal protective
equipment can create a significant health problem after CBRNE
attacks (Fullerton and Ursano 1990).

Risk Communication

Multiple studies confirm that people assess risk and threat based
on their feelings of control and their level of knowledge and fa-
miliarity with an event (for example, see MacGregor and Flem-
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ing 1996). Therefore, peanut butter is not sufficiently recognized
as a risk to health and air travel is seen as overly risky (Slovic
1987). Widespread fear, uncertainty, and stigmatization are com-
mon after terrorist attacks and disasters. These fears require edu-
cation about the actual risk and instruction in how to decrease
risk, whether the risk is falling buildings in an earthquake or in-
fection from a biological weapon. Instruction in active coping
techniques can increase feelings of control and efficacy. In partic-
ular, fears of biological contagion or exposure to other contami-
nants can decrease community cohesion and can turn neighbor
against neighbor as one tries to feel safe by identifying those who
are exposed or ill as “not me.”

As mentioned, the fear of exposure to toxic agents—includ-
ing biological, chemical, and radiologic agents—can lead hun-
dreds or even thousands to seek care, overwhelming hospitals
and the health care system. Belief that one has been exposed to
chemical and biological weapons leads individuals to seek health
care and to change life patterns regardless of actual exposure.

Clear, accurate, and consistent information exchange is
needed between health care professionals, government and local
leaders, and the general public in times of a disaster. For medical
and public health care professionals, explaining and describing
risk is probably the most challenging situation for communicat-
ing with nonscientists. Key challenges include difficulties in
translating scientific information, conflicts in risks and messages,
and disagreements on the extent of the risk and how it should be
assessed. Physicians have the ears of their community in their
medical offices, at schools and community functions, and
through the media; therefore, they are an important natural net-
work for educating about risk and prevention.

Medical and behavioral health personnel should participate
in the development of public information plans. Information
from official and unofficial sources before, during, and after a di-
saster will shape expectations, behaviors, and emotional re-
sponses (Holloway et al. 1997). The delivery of consistent,
updated information across multiple channels by way of widely
recognized and trusted sources diminishes the extent to which
misinformation can shape public attribution (Peters et al. 1997).
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Special Issues Associated With Bioterrorism

Health care providers and the health care system are first re-
sponders in bioterrorism events. Bioterrorism differs from natu-
ral disasters in a number of fundamental ways. The microbial
world is invisible and mysterious, and it can be frightening and
unknown to many, including leaders, members of the media, and
the general public. Bioterrorism is an act of human malice in-
tended to injure and kill civilians and is associated with a higher
rate of psychiatric morbidity than are so-called acts of God. A
hurricane is usually an isolated event with subsequent conse-
quences. Bioterrorism—due to the incubation period of microor-
ganisms, and evolving echoes of exposure, fear, and possible
spread of contagion—is a process trauma with consequences
spread widely over time. In addition, there is the threat of further
attacks, announced or covert. Bioterrorism is unbounded by time
and space. Global travel can spread infected, asymptomatic indi-
viduals widely and quickly. The agents responsible for infectious
diseases cannot be discerned by the unaided senses, which cre-
ates uncertainty and a sense of vulnerability and fear.

Bioterrorism can produce unfamiliar diseases that present
challenges in diagnosis and treatment. The modern medical com-
munity has limited experience with the diseases produced by bio-
terrorism agents such as anthrax and smallpox virus. Naturally
occurring outbreaks of infection may be difficult to distinguish
from intentional attacks. Patient presentations and the at-risk pop-
ulations differ in a terrorist attack from naturally occurring out-
breaks because of the different routes of dissemination and
possibly altered microorganisms.

Quarantine, forced evacuation, mandatory vaccination, and
mandated treatment would curtail many civil liberties. The ten-
dency to use these draconian measures increases as fear and anxi-
ety increase. The demand for these actions as well as the failure to
use them may contribute to community conflict and erode the pub-
lic’s confidence in the government. Careful analysis of the costs (in-
cluding social costs) and benefits of these measures is needed.

Fear of contagion can have devastating consequences for all
aspects of daily life after a bioterrorism event. The result may be
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that some communities become isolated and unable to obtain
food and supplies. The lack of personnel due to infection or fear
of infection can cripple basic community functions and financial
institutions.

Important is that the economic and mental health impacts of
bioterrorism occur in different sequences and phases than they
do in natural disasters. Fear of contamination (warranted or un-
warranted) creates second- and third-order effects such as the
collapse of tourism and the flight of businesses soon after an
event. Terrorist attacks will specifically target basic societal infra-
structure such as transportation, mail delivery, and communica-
tion.

For all of these reasons, the mental health and behavioral ef-
fects of bioterrorism present substantial challenges for the health
care system. The public health and mental health infrastructures
have eroded to the point that they can barely meet requirements
under normal circumstances. Many hospitals run short of beds
during an average flu season. Ambulances are frequently di-
verted from urban emergency departments that have reached ca-
pacity. Changes in health care delivery have resulted in fewer
hospital beds and just-in-time inventories, which have severely
limited surge capacity for mass casualty events. Clinical care has
been degraded because of the focus on episodic care rather than
infrastructure development. The nationwide nursing shortage
also hampers effective responses. The limited availability of
treatment resources such as vaccines and antibiotics is also an im-
pediment to a successful medical response to bioterrorism and to
decreasing fear and anxiety. Normal care for hospital patients
will necessarily be critically modified in a major bioterrorism at-
tack, and elective treatments will be suspended entirely. Emer-
gency care will be provided using a triage model that maximizes
the efficient provision of care and bed utilization.

If contagious agents are used, many hospitals may have to
close their doors to noninfected patients needing emergent care.
Absenteeism can result from the conflicted loyalties of the hospi-
tal staff, divided between caring for their own families and tak-
ing care of patients. Developing plans to ensure that employees’
families are cared for in the wake of a bioterrorism attack may
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diminish this absenteeism. Hospital bioterrorism response plans
require provisions for supporting staff and for managing both ex-
pected and unexpected volunteers. Hospital staffs, police, and
security personnel must be prepared to manage secure access to
the hospital.

Sophisticated terrorists will understand that the agents that
cause diseases in livestock and agriculture constitute important
weapons that can produce devastating economic and psycholog-
ical consequences. As seen in the United Kingdom, foot-and-
mouth disease can rapidly spread to livestock in a wide
geographic region, resulting in millions of dollars of losses. Bio-
terrorism attacks on livestock and agriculture will disproportion-
ately affect the mental health of rural populations. Recent
experiences with depopulation and carcass disposal after the
outbreak of foot-and-mouth disease in the United Kingdom
underscore the importance of integrating mental health into vet-
erinary response. Agricultural preparedness and response
should specifically incorporate psychological and behavioral ex-
pertise. For example, an important mental health preventive in-
tervention can be working with veterinarians to encourage
farmers and ranchers to freeze genetic materials so that impor-
tant strains of plants and animals can be rebuilt after bioterrorism
or a natural outbreak of disease. Mental health outreach to farm-
ers and ranchers can be critical in coping with the losses caused
by a bioterrorism attack.

It is important to remember that mental health intervention is
a prompt and effective medical response to a bioterrorism attack.
Early detection, successful management of casualties, and effec-
tive treatments bolster the public’s sense of safety and increase
confidence in institutions. Because the overriding goal of terror-
ism is to change people’s beliefs, sense of safety, and behaviors,
mental health experts are an essential part of planning and re-
sponding.

After a bioterrorism attack, the mental health needs of three
populations must be addressed: those who are exposed and de-
velop traditional psychiatric disorders, those with preexisting
mental illness that may be reactivated or exacerbated, and the
general population. The traditional airplane crash and natural
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disaster models of providing mental health services have limited
applicability in bioterrorism. New models of monitoring shifting
community mental health needs in real time, as well as innova-
tive models for delivering care, are required. In these extreme
environments, the use of telephone conferences, video telecon-
ferences, and other technologies for providing mental health in-
tervention can conserve limited resources and diminish disease
transmission. Experts should help determine the skills needed
for effective mental health preventive strategies and interven-
tions. These skills can then be taught and refreshed across the
medical training and education levels.

Communication, a core principle of mental health and behav-
ioral care, is central to consequence management after a bioter-
rorism attack. The initial detection of disease begins a period of
uncertainty in which the source of exposure, the scope of the out-
break, the number of people exposed, and the possibility of other
agents being used are not fully known. The public’s primary con-
cern is about safety. Because biological agents are imperceptible,
the public actively seeks information to gauge whether they are
at risk and what steps they can take to protect themselves. There
is a pressing need to hold repeated retreats with journalists, risk
communication experts, and infectious disease specialists to craft
consistent and practical educational messages for the public.
These retreats can facilitate candid exchanges and establish on-
going relationships critical to responding effectively to a bioter-
rorism attack. These meetings can develop a common strategy
for controlling the spread of false rumors, scapegoating, and con-
spiratorial theories.

Conclusions

The goal of terrorism is to disrupt the continuity of the nation by
instilling fear and decreasing safety. This affects not only those
who may develop mental health problems but also those who
continue to work and care for their families and loved ones while
experiencing an altered sense of safety, increased fear and
arousal, and concern for their future. A number of factors influ-
ence group performance. Distrust before the event, a breakdown
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in communication, and the failure of critical elements can con-
tribute to group disorganization. Poor leadership and a percep-
tion that there is no effective response can also contribute to
mission failure. Consequence management for mental health be-
gins with considering these needs of the nation, state, or locality
as a whole and then moves to those directly exposed and those
who may have been vulnerable before a terrorist attack and who
now bear the additional burdens of lost supports and increased
demands. Bioterrorism raises new and different behavioral and
mental health issues. As part of the public health system, the
mental health system must address needs for surge capacity and
health surveillance so that it can best provide care for communi-
ties exposed to terrorism involving CBRNE agents, and in partic-
ular bioterrorism.
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