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Abstract
Residents of a community who are intentionally exposed to a hazardous bio-
logical, chemical, or radiological agent (including medical first-responders
and other civil defense personnel who live in that community) will exhibit a
spectrum of psychological reactions that will impact the management of the
incident. These reactions will range from a variety of behaviors of normal
people under abnormal circumstances that either will help or hinder efforts
to contain the threatening agent, deliver medical care, and reduce the mor-
bidity, mortality, and costs associated with the disaster, to the development
of new, or exacerbation of preexisting, mental disorders.

Anticipating the decisions that people will make and actions they will
take as the crisis develops is hindered by the limited number of previous dis-
asters that bear crucial similarities to a terrorist attack with a weapon of mass
destruction. Such actions, therefore, could serve as models to predict com-
munity reactions. One result of a study that attempted to fill in these gaps
suggested that medical first-responders and their spouses/significant others
may require separately crafted information and advice to reduce the poten-
tial for disharmony within the family that could affect job performance dur-
ing the crisis.

For those persons who exhibit emotional lability or cognitive deficits,
evaluation of their psychiatric signs and symptoms may be more difficult
than imagined, especially with exposure to nerve agents. Appreciation of
these difficulties, and possession of the skill to sort through them, will be
required of those assigned to triage stations. The allocation and utilization
of mental health resources as the incident unfolds will be the responsibility
of local consequence managers; these managers should be aware of the
results of a recently-held workshop that attempted to reach consensus
among experts in disaster mental health, based on the peer-reviewed litera-
ture, on the efficacy and safety of various approaches to early psychological
interventions for victims of mass trauma and disasters.

Thus, psychological factors are likely to be significant in the management
of a terrorist incident that involves an agent of mass destruction. Emergency
medical workers with managerial responsibilities, whether limited in scope
or community-wide, should be aware of these factors, and should train to
handle them through effective risk communication as part of their planning
and preparation.

DiGiovanni C:The spectrum of human reactions to terrorist attacks with
weapons of mass destruction: Early management considerations Prehosp
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Introduction
When residents of a community real-
ize that terrorists have exposed them
to a biological, chemical, or radiolog-

ical agent, they will begin to demon-
strate reactions and behaviors that
range from normal to pathological,
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from understandable to illogical, and from helpful to detri-
mental. Persons who are responsible for managing the
medical, security, resource allocation, or any other aspect of
the developing crisis should anticipate and appreciate these
varied reactions if they expect to contain the threat and
minimize the human and economic costs of the disaster.
Complicating these managers' tasks is the possibility that
they, their families, and their colleagues will be among
those exposed to the threatening agent.

This article will discuss the spectrum of human reac-
tions to a terrorist attack that employs a weapon of mass
destruction, with a focus on the early management of these
reactions. As used by law enforcement agencies, "weapons
of mass destruction" (WMD) is a term that includes any
weapon that is capable of producing mass casualties or dis-
ruption, and includes conventional, nuclear, and ther-
monuclear explosive devices, as well as chemical, biological,
and radiological agents. In this article, WMD will refer
only to the last three of these agents; they are less familiar
to the general public through direct or indirect past expo-
sure than are conventional explosives, and biological and
radiological agents produce no sensory cues that would
allow the victim to discern the presence, extent, and dura-
tion of the threat without technical assistance from others.

Initial Reactions and Behaviors
Attempts to understand how people might behave if they
were subjected to an intentional release of a biological,
chemical, or radiological agent, and how they might
respond to direction from crisis and consequence man-
agers, have relied primarily on studies by historians, social
scientists, and mental health experts about the behaviors of
people caught up in past human-made or naturally occur-
ring events that result in disasters, such as mass shootings,
fires, explosions, industrial accidents, and weather-related
phenomena. With few notable exceptions, such as fires in
buildings with blocked or inadequate exit routes, people in
disasters have tended to behave without panic and with a
sense of compliance, orderliness, and even altruism.1'2

These qualities were reported widely in the press among
those attempting to escape, and attempting to help others
escape, from the Pentagon and the World Trade Center's
twin towers on 11 September 2001, and among those who
responded everywhere to the events of that day.

Responsible behaviors during natural disasters caused by
naturally occurring events also have been observed among
first-responders and other emergency personnel, despite the
potential for conflict in their loyalties to their jobs and to
their families. Although Killian, in a seminal paper pub-
lished 50 years ago, raised the possibility that emergency
personnel might abandon their jobs and tend, instead, to the
needs of their families during a community disaster,3

Quarantelli investigated the responses of >6,000 emergency
workers in 150 tornadoes, floods, hurricanes, and earth-
quakes between 1964 and 1974, and found no evidence that
these workers abandoned their official responsibilities.4

Impressions of human behaviors become less reassuring
when formed from examinations of disasters that have
involved chemical, radiological, and biological agents. This
examination, however, is hampered by the relative paucity

of incidents that share critical similarities with potential
WMD events.

Historical and medical literature contain reports of vari-
ously sized groups reacting to the feared presence of "mys-
terious gases" in their surroundings by believing somehow
they were affected and seeking medical care, often in such
numbers as to overwhelm local healthcare facilities. This
phenomenon has occurred among impressionable school-
children, combatants in war, male military recruits, popula-
tions richly experienced in terrorism, and ordinary residents
of ordinary communities. (There is no reason to believe
that such behaviors will not accompany the release, or
rumored release, of a chemical or other WMD agent in the
United States of America (US) if people believe they are at
risk of exposure to it. Labeling those who are symptomatic,
but not contaminated as "the worried well" risks trivializing
their distress and their capacity to soak up available medical
resources.)

Psychological distress was the only health consequence
of the 1979 nuclear power plant accident at Three Mile
Island, Pennsylvania, and it became an epidemic among
workers involved in the 1986 nuclear power plant incident
at Chernobyl.6 The popular fear of radiation is illustrated
by a 1987 incident in the city of Goiania (population of one
million), the capital of Goias state, Brazil. There, acciden-
tal release of cesium-137 from a medical device in an aban-
doned clinic produced four deaths from acute radiation
sickness, and 249 people with internal or external contam-
ination.7 However, approximately 125,000 people, or 10%
of the city's population, sought screening for radiological
contamination. Of the first 60,000 screened, 5,000 com-
plained of actual symptoms of radiation sickness—rashes,
vomiting, and diarrhea—but none was contaminated.6

These reactions are unlike those mentioned earlier in this
section. On the other hand, when a PhD candidate in the
Department of Sociology at Colorado State University tele-
phoned about a dozen organizations within a five-mile
radius of Three Mile Island after the accident there, he
found "not one case of role abandonment" among teachers,
bus drivers, the police, civil defense workers, state troopers,
the National Guard, or employees of the Pennsylvania
Emergency Management Agency8—a loyalty to duty simi-
lar to that of emergency personnel in conventional incidents.

Among biological events that have occurred over the
past several decades, one that has many ingredients of a
WMD attack was the Spanish flu pandemic of 1918. The
second, and deadlier, wave of this illness appeared in the
US in Boston on 28 August 1918 with eight reported
cases.9 Rapid escalation in numbers of cases, mortality
rates, and geographic distribution followed.9 By the time
the outbreak subsided around the end of the World War,
28% of the US population had become ill, and a half-mil-
lion persons had died.9 Those deaths dropped the average
life expectancy in the US from 51 years in 1917 to 39 years
in 1918.9

The outbreak in Boston was accompanied by war-
inspired rumors that a German pharmaceutical company
had blended influenza germs into its aspirins; that a German
ship had released a cloud of germs over the city, and that
saboteurs had come ashore from a German submarine and
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disseminated germs into crowds in Boston. The head of the
Health Sanitation Section of the Emergency Fleet
Corporation confirmed the story of the saboteurs, which
appeared on Page 1 of the Philadelphia Inquirer on 21
September 1918.9

Americans reportedly responded to the flu pandemic
with "resourcefulness, civility, and mutual aid," and generally
were willing to care for their loved ones at home as hospitals
became overcrowded.2 This response might bode well for
public reaction to a future bioterrorist attack in the United
States. However, it should be noted that the spread of flu was
so pervasive and rapid that there were no safe havens in the
US to which any resident could escape. There also were no
medications or vaccines to demand or for which to compete,
and options for survival were limited; hospital personnel
hung blankets or sheets between the beds of patients to try
to inhibit the spread of the virus, and people were encour-
aged, sometimes ordered, to wear masks to cover their noses
and mouths. These extremely dire circumstances may not
exist in a bioterrorist attack today, where those affected
might retain hope of escape or treatment or cure, whatever
the competition, costs, or risks for their safety and that of the
public health, in general. Furthermore, for all its devastation,
the Spanish flu pandemic of 1918 was not widely reported
except for its statistics, so how extensive our knowledge is
about the behaviors and reactions of the public as the disease
raged really is unclear. Alfred W. Crosby, a historian of the
pandemic, noted that in the Readers' Guide to Periodical
Literature from 1919 to 1921, baseball citations measured 13
inches; Bolshevism, 20 inches; Prohibition, 47 inches, and
the flu, 8 inches.9

Prior to the October 2001 cases of cutaneous and
inhalational anthrax along the East Coast, there had been
one instance since 1900 of terrorist use of a biological agent
in the US. In September 1984, the leaders of the
Rajneeshees, a religious cult with a large commune in a
rural area east of Portland, Oregon, contaminated local
restaurant salad bars with Salmonella typhimurium and
produced 751 cases of food poisoning in an attempt to sab-
otage local elections in the face of increasing community
hostility to their presence. No one died, but 45 people
required hospitalization.10 A year passed before this inci-
dent was recognized as a deliberate criminal act, and the
psychological fallout from it, if any, is unknown.

The late 2001 anthrax cases created concern among
employees and other persons at targeted facilities, but there
was no evidence of hysteria or panic among these groups or
the broader population. Early miscommunication and con-
flicting advice from health experts may have contributed to
the confusion about optimal treatment and the pros and cons
of vaccine among many of those affected or threatened, but,
on balance, they and everyone else took this brief episode
well. The perpetrator(s) of this incident, however, did not
produce the critical mass of localized casualties that would
be needed to frighten the public at large. Similarly, the intro-
duction of West Nile fever into New York in 1999 and its
migration through the United States since then, have failed
to produce the concentration of patients that would likely be
seen in a bioterrorist incident and that could challenge peo-
ple's emotions and influence their behaviors.

The emergence of HIV in large cities on both US coasts
in the early 1980s resulted in a banding-together of those
affected, along with numerous examples of caring, mutual
support, and altruism among them. They were joined by
small numbers of physicians and scientists who were touched
by their plight or intrigued by the science of this new disease.
These actions, however, stood in contrast to the reactions of
the public at large (including the broader medical and den-
tal communities), which was to marginalize still further an
already marginalized segment of our society. To a lesser
degree, shunning of victims also occurred in the 1976 out-
break of what became known as Legionnaire's Disease, when
elderly men who attended an American Legion conference
at a Philadelphia hotel became ill with an initially unknown,
but then often fatal disease.

Other major disease outbreaks that have occurred in the
recent past also are of limited value as predictors of behav-
iors in future bioterrorist incidents. During the past
decade, foot-and-mouth disease in Europe and elsewhere,
and the emergence of "Mad Cow Disease" in the United
Kingdom, have had a major economic impact, but have not
produced significant numbers of infected humans. (At
first, Mad Cow Disease's rate of infection was unknown.
The scientific understanding of the situation was poor, and
the government had trouble establishing its credibility as it
tried to address the public's concerns.) There were cases of
Marburg virus infection in Germany and Yugoslavia in
1967, but only among research laboratory workers. In
1972, a single case of smallpox in Yugoslavia resulted in the
eventual quarantine of 10,000 people for periods up to two
weeks, the immunization of 20 million people, and the
closing of borders between that country and its neighbors
in an episode that lasted nine weeks,10 but there was no
reported sense of a life-threatening "epidemic."

Thus, although retrospective studies of human behav-
iors in past disasters are the basis of our current emergency
planning for future WMD attacks, they present a limited
and mixed understanding of the kinds of reactions that
community residents might exhibit in response to a terror-
ist release of a WMD agent. In an attempt to craft a
prospective study of these possible reactions, investigators
created an 83-minute video from a scenario that involved
the aerosolized release of Rift Valley fever virus into a
southern US semi-rural area, and recruited 153 residents of
that area to watch the video and relate their reactions and
likely decisions as the event unfolded. Their answers to
questions asked of them were provided in a way that pre-
served their anonymity and confidentiality.

One finding from this study was that medical first-
responders (emergency medical technicians and hospital
emergency department staff) differed from their
spouses/significant others in perception of the danger posed
by a terrorist attack versus a naturally-occurring outbreak,
willingness to report for duty in the midst of a community-
wide bioterrorist threat, and a demand for protective vaccine
as a quid pro quo for reporting for duty; spouses/significant
others were more frightened than were their mates, and
were more protective of their mates than were the first-
responders willing to be protective of themselves.11 This
finding raises the possibility that risk communications to
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the first-responder family may need to take into account
the different fears and needs for information that exist
within that family, and that reliance on the first-responder
to allay the fears of his/her family may not be sufficient to
prevent anxiety within the family that could affect work
performance and manpower staffing during a crisis.
Another finding from this study was that even residents of
the community with medical training and experience, i.e.,
the medical first-responders, easily became confused when
presented with too much information from a variety of
sources about a novel threat.

Assessing the reliability of information, and communi-
cating risk to subordinates (and their families), will be crit-
ical responsibilities at every management level in a crisis.
Whether one's managerial responsibilities are to a small
team or to an entire community, the opportunities to be
constructive and credible are fleeting in a mysterious, fast-
moving, and potentially devastating crisis (such as might be
the case with a WMD agent). Whoever takes on these
responsibilities would be well-advised to think about the
tactics and strategies of risk communication, and to prac-
tice them in training scenarios, before the need to employ
them in a real-world situation arises. Unfortunately, how-
ever, part of that preparation involves anticipating what
behaviors might be exhibited by those whom one must
manage, and on that point, data, as seen from the above
discussion, are limited.

Clinical Issues
The emotional valence associated with a terrorist attack is
apt to be different than that of a naturally-occurring or
accidental event, and can contribute to greater psychiatric
morbidity.12'13 The first step in managing these patients is
accurate triage.

The perception that the "worried well" are identified
easily is dangerous, especially if the threat is from a nerve
agent (e.g., sarin, tabun, soman, or VX) where accurate and
rapid diagnosis and triage will influence the initiation, or
non-initiation, of treatment with atropine. Withholding
atropine from a victim of nerve agent exposure, or giving it
in the doses required to a person mistakenly diagnosed as a
victim of exposure, could have equally untoward effects.
Studies done in the 1950s and 1960s with human volun-
teers who were exposed to nerve agents or chemically sim-
ilar agents (some volunteers were not told what to expect)
revealed that psychological disturbances could be more
prominent than physical signs and symptoms, even when
acetylcholinesterase levels were reduced by 60-90%; these
disturbances included intellectual impairment, anxiety, and
psychomotor retardation.5'14 Other psychiatric disturbances
associated with acute exposure to nerve agents or
organophosphate pesticides include emotional lability,
depressed mood, and a range of cognitive deficits.5'15"21

Thus, persons assigned to triage victims of a possible chem-
ical attack must be aware of these mental and emotional
status changes, and skilled in their assessment.

Another issue in the early management of a disaster
involves the utilization and allocation of mental health
resources. There is no doubt that an unfolding disaster is
emotionally traumatic for everyone involved. For some,

that event may set the stage for later psychiatric illness. For
these reasons, mental health providers often will offer their
services, and consequence managers must determine the
value of these services, when they are needed, and who is
qualified to provide them. To bring some structured
approach to answering these questions, an international
group of experts in disaster mental health held a workshop
from 29 October to 01 November 2001 near Washington,
DC. That workshop, funded by grants from the US
Departments of Defense, Justice, Health and Human
Services, and Veterans Affairs, and the American Red
Cross, examined the peer-reviewed literature in an effort to
reach consensus on the best practices for early psychologi-
cal intervention for victims of traumatic events; ("early" was
defined as within the first four weeks of the event).22

Following are some issues of importance to medical and
consequence managers as a disaster unfolds, on which
workshop participants reached consensus (although not
necessarily unanimity). First, it is inappropriate to assume
that people who appear distressed in the early post-inci-
dent phase have clinically significant mental disorders,
except for those with a pre-existing psychiatric condition.
During this immediate phase, it is sensible to adopt the
principle that distressed people will recover and have nor-
mal outcomes. Second, when early psychological interven-
tion sessions are offered, whether for groups or individuals,
participation in them should be voluntary, not mandatory
or expected. Third, data from randomized, controlled trials
(RCT), although limited in quantity, suggest that early,
brief, and focused psychotherapeutic intervention can
reduce distress in spouses, parents, and children who have
sustained losses. Workshop participants also noted that two
small RCT suggest that "cognitive behavioral" therapy
(that teaches patients to recognize the differences between
how they frame a problem and the reality of that problem)
may help reduce the incidence, duration, and severity of
acute stress disorder, post-traumatic stress disorder, and
depression in survivors.

Fourth, data from RCT also suggest that early inter-
ventions that consist of single, one-on-one recitals of trau-
matic events and emotions associated with those events do
not consistently reduce the risks of later development of
post-traumatic stress disorder or other adjustment difficul-
ties. Some survivors may be at heightened risk for adverse
outcomes as a result of participation in this form of early
intervention. Fifth, there are forms of early psychological
intervention that are publicized by their practitioners,
despite the lack of data regarding either their efficacy or
safety.

The workshop participants also observed that certain
interventions, such as mass education through the media,
psychological triage, and leadership consultations, have a
high potential for unintended harm, and that disaster
managers should try to ensure that persons who perform
such functions during a crisis have the knowledge and
accountability to do so.

The participants defined key components of early psy-
chological intervention, such as "psychological first aid" (e.g.,
reduction of physiological arousal, mobilization of support
for those who are most distressed), and psychological triage
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(e.g., identification of patients who are vulnerable and at
high risk for the development of psychiatric complications).
They also developed guidance for the timing of early psy-
chological interventions. During the first 48 hours of the
incident, the goals should be survival and protection from
further harm, and facilitation of communication with fami-
ly, friends, and the community. The goal during the first
week should be adjustment, with mental health profession-
als assisting with needs assessments, triage, and outreach and
information dissemination.

No one questions the potential for significant psycho-
logical morbidity associated with a mass disaster, but there
is a need for more and better data to establish the efficacy
and safety of early psychological interventions as ways of
reducing that potential. Consequence managers with
resource allocation responsibilities during the acute phases
of a disaster should keep this point in mind.

Conclusions
Most disasters familiar to healthcare professionals have an
obvious beginning and end, and well-delineated zones of
safety and danger. Most medical first-responders report for

duty and carry out their responsibilities comforted by the
knowledge that their own families are safe if they are not in
these areas when the danger is present. Such knowledge
and reassurances may be unavailable with a terrorist-
authored attack with a WMD agent. The circumstances
that shape the behaviors of normal people under abnormal
conditions, and that spawn psychopathology in a few of
them, will exist throughout the affected community and
may blur the distinction between victim and rescuer.
Anticipating and preparing for the range of psychological
factors associated with a WMD incident should be a com-
ponent of disaster training and planning for all emergency
healthcare providers, especially those with managerial
responsibilities.
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