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As we remember the 10th anniversary of the Septem-
ber 11, 2001 (9/11) terrorist attacks, Disaster Medicine
and Public Health Preparedness is fortunate to publish

2 papers that address the long-term follow-up of first respond-
ers and citizens who were exposed to the events on that day,
and a longitudinal study of survivors and first responders from
the Hurricane Katrina disaster. These articles in many ways high-
light why this journal was created: to allow for the study of di-
sasters and aid in planning disaster response. These 3 papers
provide the opportunity to reexamine not only the trajectory
of posttraumatic distress in the wake of disaster but also the role
of the stressor in that trajectory.

Soo et al1 review the effects of posttraumatic stress disorder
(PTSD) on first responders to the terrorist attacks on the World
Trade Center (WTC) towers. Their study (beginning Octo-
ber 2, 2001) focuses on firefighters who participated in the WTC
rescue and recovery mission. They show that although most fire-
fighters either did not develop probable PTSD (PPTSD) or they
recovered from it, a portion of the firefighters continued to ex-
perience PPTSD 9 years after the terrorist events. Soo et al dem-
onstrate that the firefighters who arrived on the scene first were
more likely to develop and less likely to recover from PPTSD.
The investigators also show that aerodigestive symptoms and
a decrease in exercise resulting from any reason lower the like-
lihood of recovery. This research is significant because it dem-
onstrates that responders who are first on the scene may expe-
rience more adverse mental health consequences, although we
are unsure why this may be the case. Is there something uniquely
toxic about being first on the scene? Does being first on the scene
represent an important variable that can serve to intensify the
adversity associated with a traumatic stressor? If so, how can
we act to buffer this unique psychological toxicity? This ar-
ticle is also significant because it offers the longest-term per-
spective on this first-responder population after the 9/11
attacks.

In the second article, Osofsky et al2 examine the mental
health of first responders to Hurricane Katrina to determine
the rates of PTSD and depression. They assess first respond-
ers at 6 to 9 months and then reassess a portion of those
individuals at 13 to 18 months. They show that there is a
percentage of responders that meet PPTSD and depression
criteria and that the rates do not change significantly
between time points. They also show that there was an
increase in alcohol consumption and partner conflict that

appears stable at both assessment points. The significance of
this article is that it highlights, as does the study of Soo et al,
the vulnerable population that is first responders. It also
raises questions as to why there was no decline in PPTSD as
one may predict would occur naturally. Clearly, the qualita-
tive nature of the WTC disaster is different from that of
Hurricane Katrina, especially in New Orleans. Can these dif-
ferences serve to inform enhanced mental health–response
capabilities?

The third paper, by North et al,3 considers the rates of PTSD
based on subjects’ geographical distance from the WTC tow-
ers during the attacks. The subjects include employees of 8
organizations in New York City with a range of exposures,
including evacuees from the WTC towers and others in the
adjacent vicinity. Their data demonstrate that geographical
distance did not predict PTSD symptom criteria beyond a
short distance from the towers. This article is significant
because the authors performed a diagnostic interview and
based their diagnosis of PTSD on the full Diagnostic and Sta-
tistical Manual, Fourth Edition, Text Revision criteria. They
specifically examine qualifying exposures, and discuss the
advantages of including such an inquiry.

The 3 articles provide an opportunity to reexamine the tra-
jectory of posttraumatic distress, as well as the variable of
stressor exposure itself, in the wake of disasters. In addition,
they point to questions that may be addressed by future
research. North et al raise the issue of the importance of
exposure criteria and the possibility that PTSD may be over-
diagnosed in certain populations and studies. Osofsky et al
and Soo et al use validated survey items and checklists to
diagnose PPTSD; however, because the subjects did not
undergo a psychiatric interview, it cannot be said for certain
that they meet the requirements for PTSD. North et al
addressed this issue by using diagnostic interviews. It is inter-
esting to note that they show that qualifying exposure for
PTSD often requires close geographical proximity to the
incident and that 80% of the people who had PTSD symp-
toms but did not meet exposure criteria had received another
psychiatric diagnosis. There is a precedent, some may argue,
for the reporting of exaggerated figures of PTSD when expo-
sure and an adequate history are not taken or confirmed. For
example, The National Vietnam Veterans Readjustment
Study stated that almost 1 million soldiers (830 000) who
served in the Vietnam theater experienced PTSD, but later
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investigations raised doubts about this number when it was
found that only about 300 000 of these individuals were
actually assigned to combat units.4-7

Accurately diagnosing PTSD is complicated further by the
problem that many of the symptoms of PTSD overlap with
other psychiatric illnesses and that 44% to 88% of individu-
als with PTSD present with at least 1 other psychiatric
condition.8-10 These findings lead to disagreement in the lit-
erature about whether PTSD imitates other conditions or
whether it is multiple conditions occurring independently.
In addition, longitudinal studies may misinterpret de novo
mental health conditions as being directly related to the
disaster. Just because there is a correlation between exposure
and symptoms does not mean that someone developed symp-
toms as a result of that specific event. For example, it is
unclear from Soo et al whether any of the firefighters had
other exposures either before or after 9/11. It is likely that a
majority of these firefighters were exposed to other traumas
because of the nature of being a first responder.11 They also
may have been undergoing personal traumas and stress unre-
lated to work. The symptoms reported on a research check-
list may have been better attributed to other causes or dis-
ease states, even though the subjects were being asked about
9/11, because the exact cause for symptoms may be hard for
the individual experiencing them to determine.

It is important that people be assessed properly in the clini-
cal setting and in disaster studies for several reasons. First,
assessment should guide treatment. Someone with depres-
sion may need a different treatment than someone who has
alcoholism, psychotic break, personality decompensation, or
PTSD. Diagnosing individuals as having PTSD who do not
meet qualifying exposures could help explain some of the
failure rates of in vivo desensitization, and in this case, it has
the potential of not only failing to adequately help individu-
als but also it may actually do harm. With regard to adverse
iatrogenesis, recently published research by Boscarino et al12

using a well-controlled longitudinal design, found that the
best predictor of mental health service utilization postdisas-
ter was higher exposure. Perhaps more important, their
research suggests that brief mental health interventions (cri-
sis intervention) appeared to be more effective than tradi-
tional multisession therapy. Furthermore, traditional therapy
actually was associated with a worsening of symptoms. Sec-
ond, to inform best practices for the treatment of psychiatric
illnesses, it is critical for researchers to have a “clean” popu-
lation to study to determine the pathophenomenology of
these illnesses. Third, misattributing the prevalence of a dis-
order could inadvertently shift already limited resources
away from where they are most needed. To facilitate accu-
rate diagnosis, and thus improve intervention, individuals
must be studied over time using diagnostic interviews,
and each subject must be considered from multiple per-
spectives, including a person’s behaviors, life stories, person-

ality vulnerabilities and any prior or unrelated de novo
mental disorders.

Not only does each article describe the long-term population
effects of disaster and the importance of the dynamics of
stressor exposure, but also we believe that they support the
notion that a continuum of care model is needed when for-
mulating a disaster mental health plan as part of disaster pre-
paredness. As we have described in this journal and
elsewhere,13-15 the model of resistance, resilience, and recov-
ery (RRR) is a longitudinal model that holds promise in
helping disaster survivors and first responders prepare for
disaster and cope with the aftereffects. The RRR model has
several advantages over traditional and noncontinuum of
care models. In general, traditional models are limiting and
focus only on some aspects of behavior. They tend to be
inflexible and event focused, they do not include assessment
of individuals or organizations, and they do not make
hypotheses that can be assessed postevent to establish effec-
tiveness. They also tend to be reactionary, to not be proac-
tive, and to propose one-size-fits-all interventions, ignoring
vulnerabilities. The RRR model is an integrative proactive
approach that helps address the needs of individuals and
groups at each stage of the process and allows for hypothesis
testing. Furthermore, Schoenbaum et al16 have shown that
implementing variations on the theme of a continuum
of care can reduce the cost of subsequent mental health
utilization.

The first component of the RRR model is resistance. Resis-
tance refers to the ability of an individual, a group, an orga-
nization, or even an entire population to withstand manifes-
tations of clinical distress, impairment, or dysfunction
associated with critical incidents, terrorism, and even mass
disasters. Resistance may be thought of as a form of psycho-
logical “immunity” to distress and dysfunction, analogous to
preillness vaccination. Resistance training, much like vacci-
nations, may also result in a “herd immunity,” in which
inoculated individuals help prevent the spread of fear, panic,
and confusion to others. Resistance is an important concept
and distinct from resilience because it is a proactive preinci-
dent intervention and suggests that people can be immu-
nized against the perturbations of disasters and therefore
experience little to no significant dysfunction after an event.
Effective resistance training is ideal for the populations dis-
cussed in the articles by Soo et al and Osofsky et al. By
understanding what constitutes resistance we may be able to
inoculate first responders from many traumatic events, with
the possibility of eventually immunizing the community at
large.

Although there is a great need for studies on how to build re-
sistance, we do know some general basics derived from social
learning theory and the construct of self-efficacy. Self-
efficacy, a belief in personal agency, appears to affect how people
respond to stress. “People’s beliefs in their efficacy . . . influ-
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ence the courses of action people choose to pursue, how much
effort they put forth in given endeavors, how long they will per-
severe in the face of obstacles and failures, their resilience to
adversity, whether their thought patterns are self-hindering or
self-aiding, how much stress and depression they experience in
coping with taxing environmental demands, and the level of
accomplishments they realize.”17 People with high self-
efficacy tend to have a strong sense of purpose. Self-efficacy can
be built by direct experience, vicarious experiences, verbal sup-
port, education, and managing physiologic and affective arousal.
Self-efficacy also may be enhanced by leadership.8,18

The immediate postevent phase of the RRR model is resil-
ience, which refers to the ability of an individual, a group, an
organization, or even an entire population to rapidly and
effectively rebound from psychological perturbations associ-
ated with critical incidents, terrorism, and even mass disas-
ters. As typified by Boscarino et al12 and dating back to stud-
ies on community psychiatry19 and combat psychiatry,20,21

there is evidence that resilience can be enhanced through
crisis intervention and psychological first-aid practices.
Resilient leadership practices may be of assistance as may
effective risk communication, fostered positive cognitions,
information and rumor deterrence, reassurance, direction,
motivation and a sense of connectedness.8,11,18,22 This may be
particularly important for first responders and survivors clos-
est to the event because both North et al and Soo et al sug-
gest that they suffer the most after traumatic events. There is
evidence in front-line treatment of combat stress reactions
that providing interventions close to the event in proximity
in time and having an expectation that people can recover
rapidly and resume functioning can lower rates of psychiatric
symptoms, decrease loneliness, and lead to better social func-
tioning.21 All of these concepts can be applied to any type of
disaster to help individuals rebound.

The final part of the model is recovery, which refers to the
ability of an individual, a group, an organization, or even an
entire population literally to recover their adaptability and
function, both psychologically and behaviorally, in the wake
of significant clinical distress, impairment, or dysfunction
subsequent to critical incidents such as terrorism, acts of vio-
lence, and even mass disasters. Recovery will be needed for
the percentage of people who still have perturbations years
after the disaster and involves psychiatric treatment. The 3
articles in this issue of the journal identify a population of
individuals who are in need of additional recovery and would
be best served by a full psychiatric evaluation and treatment.

These articles identify a population that continues to suffer
long after a disaster, regardless of the diagnosis, and directly
or indirectly raises the question of how best to apply research
and improve design for future study and resource allocation.
It is time to move past collecting statistics on how many
people develop psychiatric consequences after a disaster and
start engaging in more prospective study design. Although

these may be difficult studies for many reasons (eg, we can-
not predict where or when a disaster will strike), we have the
opportunity to study a defined and easily accessed population
in first responders as was evident from the studies in this
issue. As a field, disaster medicine needs to examine preinci-
dent training and develop programs to build resistance that
take into account antecedent factors such as baseline psychi-
atric functioning, history, and personality features.8-10,22 We
can design trials to increase self-efficacy and determine
which ones build resistance and enhance resilience. We can
design prospective studies to address ways to prepare people
for disasters and determine which have the best outcomes.
To better understand PTSD, we should strive to design stud-
ies that identify cohorts of people who meet PTSD criteria
without comorbidities. Careful and accurate diagnosis will
aid neuroscientists in their quest to determine the patho-
physiology behind these illnesses, with the goal of develop-
ing better treatments and perhaps even prevention strate-
gies. Accurate diagnosis will provide state and local
governments with the proper information when allocating
scarce resources and trying to predict long-term outcomes.
The goal of this type of research is to find a better way to
provide help and support to our everyday heroes.
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