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ORIGINAL RESEARCH
Trauma Exposure and Posttraumatic Stress Disorder
Among Employees of New York City Companies
Affected by the September 11, 2001 Attacks
on the World Trade Center

Carol S. North, MD, MPE; David E. Pollio, PhD; Rebecca P. Smith, MD; Richard V. King, PhD;
Anand Pandya, MD; Alina M. Surı́s, PhD, ABPP; Barry A. Hong, PhD; Denis J. Dean, PhD;
Nancy E. Wallace, LMSW; Daniel B. Herman, PhD; Sarah Conover, MPH;
Ezra Susser, MD, DrPH; Betty Pfefferbaum, MD, JD

ABSTRACT
Objective: Several studies have provided prevalence estimates of posttraumatic stress disorder (PTSD) related

to the September 11, 2001 (9/11) attacks in broadly affected populations, although without sufficiently ad-
dressing qualifying exposures required for assessing PTSD and estimating its prevalence. A premise that people
throughout the New York City area were exposed to the attacks on the World Trade Center (WTC) towers and
are thus at risk for developing PTSD has important implications for both prevalence estimates and service
provision. This premise has not, however, been tested with respect to DSM-IV-TR criteria for PTSD. This study
examined associations between geographic distance from the 9/11 attacks on the WTC and reported 9/11
trauma exposures, and the role of specific trauma exposures in the development of PTSD.

Methods: Approximately 3 years after the attacks, 379 surviving employees (102 with direct exposures, includ-
ing 65 in the towers, and 277 with varied exposures) recruited from 8 affected organizations were interviewed
using the Diagnostic Interview Schedule/Disaster Supplement and reassessed at 6 years. The estimated clos-
est geographic distance from the WTC towers during the attacks and specific disaster exposures were com-
pared with the development of 9/11–related PTSD as defined by the Diagnostic and Statistical Manual, Fourth
Edition, Text Revision.

Results: The direct exposure zone was largely concentrated within a radius of 0.1 mi and completely contained within
0.75 mi of the towers. PTSD symptom criteria at any time after the disaster were met by 35% of people directly
exposed to danger, 20% of those exposed only through witnessed experiences, and 35% of those exposed only
through a close associate’s direct exposure. Outside these exposure groups, few possible sources of exposure
were evident among the few who were symptomatic, most of whom had preexisting psychiatric illness.

Conclusions: Exposures deserve careful consideration among widely affected populations after large terrorist
attacks when conducting clinical assessments, estimating the magnitude of population PTSD burdens, and
projecting needs for specific mental health interventions.

(Disaster Med Public Health Preparedness. 2011;5:S205-S213)
Key Words: September 11 attacks, posttraumatic stress disorder, trauma exposure, disaster, disaster mental

health services

Effective disaster mental health planning and re-
sponse depend on accurate information about the
numbers of people who will need distinct types

of services. In large-scale disasters (eg, the September
11, 2001 [9/11] terrorist attacks) affecting large popu-
lations, estimated proportions may translate into tens
and hundreds of thousands of people needing services.
Based in part on the shocking nature of the 9/11 at-
tacks on civilians, the mental health consequences were
expected to be profound and far reaching, affecting
people throughout the New York City (NYC) area and
across the United States, who were the terrorists’ psy-
chological target.1

Remarkably, the first 9/11 mental health research stud-
ies of affected populations were conducted within sev-
eral days to weeks after the attacks through the use of
telephone random digit dial2-5 and predisaster panel sam-
pling methods.6,7 Measured at 2 to 3 years or longer af-
ter the disaster, current 9/11–related posttraumatic stress
disorder (PTSD) prevalence was estimated to be 15%
to 20% among highly exposed samples such as evacu-
ees from the World Trade Center (WTC) towers and
other damaged buildings and other people in close prox-
imity during the attacks.8-11 Information also is needed
on all of the expected cases, not only chronic cases 2 to
3 years later, for public health planning and provision
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of treatment for PTSD in such highly exposed populations. In
more broadly affected populations, estimates of current PTSD
in the first postdisaster months were considerably lower, 8% to
11% among residents of NYC2-4,7 and 4% among national US
samples.7 A “probable PTSD” prevalence estimate in the NYC
borough of Manhattan decreased from 7.5% 1 month after the
attacks to 0.6% 6 months after the attacks.4 This 92% remis-
sion rate in 5 months is uncharacteristic of the course of PTSD
in other studies of major disasters and in other popula-
tions,12-19 suggesting that these estimates may have captured sub-
stantial numbers of individuals with symptoms that are not con-
sistent with PTSD assessed using full diagnostic criteria.

A premise of the NYC population studies was that people
throughout the area were exposed to the attacks and thus are
at risk for developing PTSD.20 This premise has important im-
plications for both prevalence estimates and service provision;
it has not, however, been tested with respect to the Diagnostic
and Statistical Manual, Fourth Edition, Text Revision (DSM-IV-
TR) criteria for PTSD. Indeed, on the day of the event, wide-
spread anxiety was evident throughout the metropolitan re-
gion, as clouds of dust spread across a wide part of NYC.
Communication among families and friends was limited by a
breakdown of telephone and other systems, and information
was available mainly by radio or television and not always re-
liable. Although the 9/11 terrorist attacks constituted an un-
deniable traumatic event, this is not sufficient for the diagno-
sis of PTSD; a qualifying exposure to the traumatic event is also
necessary for consideration of this diagnosis. Even when a mass
trauma is profound enough to merit national significance, ex-
posure cannot be assumed; it must be determined on a case-
by-case basis.

The present study examines the disaster trauma exposure and
its relation to PTSD in a sample of 379 employees of 8 NYC
organizations with a range of exposures, including evacuees from
the WTC towers and others in the adjacent vicinity. This study
uniquely combined assessment of PTSD according to full DSM-
IV-TR criteria with detailed data about geographical proxim-
ity and specific experiences of the 9/11 WTC attacks for de-
termination of qualifying trauma exposure. Specific research
questions were how does distance from the towers relate to di-
saster exposures? And how do exposures relate to the develop-
ment of PTSD? This is the largest WTC study to date that has
used full diagnostic assessment methods, and one of the few di-
saster studies of this size ever conducted using a full diagnostic
instrument.

METHODS
Approximately 3 years (median 35 months, range 27-52 months)
after the 9/11 terrorist attacks, study participants provided in-
formed consent and completed structured interviews assessing
detailed disaster exposure information and incidence of PTSD
during the interim since the attacks. A follow-up assessment
was conducted at approximately 6 years (median 72 months,
range 65-93 months) postdisaster (median interinterview in-

terval 36 months, range 18-63 months). Participants were of-
fered a $75 payment or a donation to a fund to assist disaster
victims. Human studies approval for the study was obtained from
the cooperating academic institutions.

Sample
As detailed in Table 1, participants were recruited from 8 or-
ganizations substantially affected by the attacks, including 176
from companies located in the WTC towers and 203 from or-
ganizations not located in the towers. Participating organiza-
tions distributed information about the study to their employ-
ees. Potential respondents contacted the research staff to inquire
about or enroll in the study or both. Summary demographics
for all of the employees on September 11, 2001, were obtained
for the 2 large WTC companies only and were compared with
sample demographics of participants from those 2 companies
to estimate demographic representativeness of these 2 groups
with high exposure levels. The 166 participants from these 2
companies represented 17% of these companies’ combined 994
employees; participants had more female representation com-
pared with all of the employees (58% vs 45%; �2=10.54, df 1,
P� .001) but did not differ in age, ethnicity, education, or mari-
tal status.

At follow-up, 228 (60%) of the participants were reinter-
viewed, including 49 (75%) of the WTC tower evacuees. Fol-
low-up success was not associated with sex, marital status, pre-
disaster psychopathology, PTSD symptom criteria met, or any
postdisaster diagnosis (P� .05 for all comparisons), but it was
significantly associated with nonminority ethnic status (65%
vs 50%; �2=6.99, df 1, P=.008), college education (64% vs 52%;
�2=5.00, df 1, P=.025), and having a DSM-IV-TR–qualifying
9/11 trauma exposure (68% vs 54%; �2=7.92, df 1, P=.005).

Assessment
The Diagnostic Interview Schedule (DIS) for DSM-IV21 mod-
ules for PTSD, major depression, panic disorder, generalized anxi-
ety disorder, and alcohol and drug use disorders were adminis-
tered by mental health professionals who were formally trained
on this interview. The DIS has been demonstrated to possess
acceptable diagnostic reliability and validity22-26 and has been
extensively used in studies of disasters.27-32 Diagnosis of PTSD
using the DSM-IV-TR criteria33 requires determination of ex-
posure to a traumatic event (PTSD criterion A) and PTSD symp-
toms related to qualifying exposures to the event in 3 catego-
ries (PTSD criterion B for intrusive reexperiencing, C for
avoidance and numbing, and D for hyperarousal) that were new
after the event, lasted for more than 1 month (criterion E), and
were associated with clinically significant distress or impaired
functioning (criterion F). Criterion A defines traumatic events,
which involve a physical threat to life or limb through quali-
fying exposures, which may occur in 3 ways: physical endanger-
ment involving “direct personal experience of an event that
involves actual or threatened death or serious injury,” “wit-
nessing an event that involves death, injury, or a threat to the
physical integrity of another person,” or “learning about unex-
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pected or violent death, serious harm, or threat of death or in-
jury experienced by a [close] family member or other close as-
sociate” (page 463). For this study, therefore, “witnessing” the
9/11 attacks was counted only if it was an in-person, eyewit-
ness exposure (not including viewing media images such as tele-
vision coverage as forms of witnessing), and “close associate”
was limited to only nuclear family members, “close” family mem-
bers, or associates who were considered a “best friend” or a “close
friend.” The DIS was modified to key the occurrence of disor-
ders to the time of the attacks, allowing assessment of predi-
saster, postdisaster, and current prevalence of psychiatric dis-
orders.

The DIS Disaster Supplement34 assessed DSM-IV-TR–
qualifying 9/11 trauma exposures: physical endangerment (by
planes striking the towers and collapse of the towers, while flee-
ing the falling towers and debris, or documented by physical
injury in the attacks); witnessing injury to others either during
the attacks or during the aftermath at the Ground Zero site dur-
ing the recovery operation (eg, people falling from the towers,
people with severe injuries, dead bodies and body parts); and
through exposures of close associates (ie, immediate family mem-

bers/close friends). Participants provided their geographic lo-
cations (eg, nearest estimated street and cross street) at 4 spe-
cific time points: during the times the planes struck the towers
(8:46 AM and 9:03 AM) and when the towers collapsed (9:59
AM and 10:28 AM). These 4 time points reported by partici-
pants provide objective anchors in their memories, similar to
the salient memories of where people were on learning that Presi-
dent John F. Kennedy had been assassinated.35

Geographical proximity to the attacks was represented by cal-
culation of the nearest reported location to the WTC towers
during the attacks. For a few participants who were unaware of
the unfolding disaster even at times that they were close to the
disaster, such as those below ground in subways, the closest lo-
cation they reported when they were aware of the attacks was
counted as their nearest location. Specific exposure types were
tabulated and hierarchically ordered by hypothesized severity,
following the order of DSM-IV-TR–qualifying PTSD criterion
A exposure types (direct exposure to danger first, directly wit-
nessing danger second, and exposure through close associates
third).

TABLE 1
Sample Characteristics

% (n/N) Mean (SD) Median Range Description

(Organization) No. participants
(1) 187 Large WTC company located above strike

zone, nearly 200 employees loss
(2) 79 Large WTC company located in mid-level

floors, 1 employee loss
(3) 10 Smaller WTC company located in lower floors

with 0 employee losses
(4) 39 Organization within 2 blocks, with damage

from planes hitting towers
(5) 52 Airline company, with losses of employees,

passengers, and equipment
(6) 25 Utility company (Ground Zero response)
(7) 27 Disaster response agency
(8) 60 Disaster response agency

Male sex 47 (179/379)
Ethnic/racial group

White 71 (266/374)
Black 15 (58/374)
Hispanic 8 (29/374)
Asian/Pacific Islander 5 (18/374)
Other 1 (3/374)

Marital status
Married 51 (195/379)
Divorced 13 (51/379)
Separated 3 (10/379)
Widowed 2 (6/379)
Never married 31 (117/379)

Age, y 45.2 (11.1) 44 21-80�

Level of education
College degree 67 (250/375)
Graduate degree 39 (147/375)
Years of education 16.6 (3.1) 16 10-29

SD=standard deviation; WTC=World Trade Center.
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Statistical Analysis
For the statistical analysis we used SAS 9.2 (SAS Institute, Cary,
NC) and for the geographic computation of distances we used
ArcGIS version 9.3 (Esri, Redlands, CA). Categorical variables
were compared using 2-sided �2 analyses, substituting Fisher ex-
act testswhenexpectedcell sizeswere �5observations.Thenon-
parametricMann-Whitneytestwasusedforcomparisonofdichoto-
mous and numerical variables for non-normally distributed data.

To explore the first research question, reported disaster expo-
sures were examined in relation to distance from the WTC tow-
ers during the attacks. The median distance within which most
of the physical or directly witnessed exposures to danger were
reported was selected as a perimeter within which all were con-
sidered likely to have DSM-IV-TR–qualifying direct expo-
sures to 9/11 trauma. It was hypothesized that reported expo-
sures within this zone differed from experiences reported outside
it, and that exposures differed between those inside and out-
side the towers within a 0.1-mi radius. The second research ques-
tion was addressed by comparing symptom criteria for PTSD
among exposure groups and examining features of cases with-
out DSM-IV-TR–qualifying exposures that met full PTSD symp-
tom criteria B through F related to the 9/11 attacks.

RESULTS

Sample Characteristics
Table 1 provides demographics of the sample, which was ap-
proximately equal in gender representation, predominantly
white, and well educated; approximately half were married, and
the average age was the mid-40s. The median distance from the
towers among those outside the towers was 5.2 mi (9 were �1000
mi away; maximum distance was 3470 mi).

Specific Disaster Exposures and Geographic Proximity
the WTC Towers During the 9/11 Attacks
Direct physical exposure to danger was identified among 65 par-
ticipants in the towers and another 17 outside the towers but
within 0.1 mi (approximately 1 block), where they were en-
dangered by the planes striking the towers and the towers col-
lapsing (n=82). Outside the 0.1-mi perimeter, another 20 (all
within 0.75 mi of the towers) reported endangerment by planes
striking the towers or the towers collapsing, fleeing the falling
towers and debris, or sustaining physical injuries in the at-
tacks. These 102 individuals were classified as physically ex-
posed to danger in the attacks (Table 2).

Personally witnessing people falling from the towers or seeing
seriously injured people or dead bodies during the attacks (n=85)
and witnessing the gruesome aftermath of the Ground Zero di-
saster site, where dead bodies and body parts were encoun-
tered (n=24 response/recovery workers), were classified as di-
rectly witnessed trauma exposures. The groups with these
witnessed exposures overlapped with each other and with those
physically exposed to danger during the attacks. Of those not
physically exposed to danger in the attacks, 19 reported eye-
witness exposures to the attacks and another 22 without eye-
witness exposures to the attacks witnessed the aftermath.

Exposure through a close associate’s direct exposure to the at-
tacks was reported by 57 participants, including 54 whose close
associates died and another 3 whose close associates survived.
Among those not physically exposed to danger or directly wit-
nessing the attacks or the aftermath, 26 were exposed only
through a close associate’s exposure.

In summary, 169 (45% of the sample) had a DSM-IV-TR–
qualifying exposure. Of these, 102 were physically exposed to
danger in the attacks, another 41 not physically endangered were
exposed through directly witnessing the attacks or the Ground
Zero aftermath, and another 26 were exposed only through the
exposure of a close associate.

The maximum nearest distance to the towers among those re-
porting endangerment by planes striking the towers or the tow-
ers collapsing, fleeing the falling towers and debris, or sustain-
ing physical injuries ranged from 0.60 to 0.77 mi; the median
nearest distance for these exposures, however, was inside the
towers (0.0 mi). The maximum distance reported for seeing
people falling from the towers was 1.5 mi, but the median dis-
tance was 0.09 mi. The maximum distance reported for seeing
seriously injured people/dead bodies was 11.6 mi, but the me-
dian distance was inside the towers (0.0 mi). Thus, the typical
distance for reporting direct exposures to danger or directly wit-
nessing trauma was �.1 mi.

Figure 1 shows the proportions of the sample who reported spe-
cific exposures to the attacks among those inside the towers,
those within 0.1 mi of the towers, and those at distances be-
yond 0.1 mi. Injuries in the attacks were sustained by 34% of

TABLE 2
Proportions Meeting PTSD Symptom Criteria by Disaster
Exposure Group Hierarchy

Disaster Exposure Group

Met PTSD
Symptom
Criteria,
% (n/N)

Direct physical exposure to danger 35.3 (36/102)
Witnessed exposure only (not physically endangered) 19.5 (8/41)*

Eyewitness to disaster only (not physically
endangered) 21.1 (4/19)

Witnessed disaster aftermath only (not physically
endangered, not eyewitness to the attacks) 18.2 (4/22)

Exposure through close associate (not physically
endangered, not exposed via witnessing attacks or
aftermath) 34.6 (9/26)†

Any of these exposures (meeting PTSD criterion A) 31.4 (53/169)
None of these exposures (not meeting PTSD criterion A) 12.0 (25/209)

PTSD=posttraumatic stress disorder.
*Compared with those physically endangered, �2=3.42, df 1, P=.064.
†Compared with those physically endangered, �2= .56, df 1, P=.454.
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those inside the towers and 18% of those outside the towers
but within 0.1 mile. More than half of those within 0.1 mile
(including those inside the towers) reported being endangered
when the planes struck the towers and also seeing dead or in-
jured people. Compared to people inside the towers, more of
those outside the towers but within 0.1 mile reported seeing
people falling from the towers (because those outside had a less-
obstructed view). People beyond 0.1 mi from the towers had
significantly lower proportions on every reported exposure in
Figure 1 compared to those within the 0.1-mi radius.

PTSD Symptom Criteria in Relation to Exposures
Meeting PTSD symptom criteria was not associated with sex,
number of months since the 9/11 attacks, or interview date at
baseline or follow-up (P� .05 for all of these comparisons); PTSD
analyses were not controlled for these variables. Among those
individuals not located within 0.1 mile of the towers, meeting
PTSD symptom criteria was not associated with distance from
the towers (Mann-Whitney z=−1.55, P=.123). Thus, geo-
graphical distance did not predict PTSD symptom criteria be-
yond a short distance from the towers.

Table 2 shows the proportions of those who met PTSD symp-
tom criteria according to hierarchical exposure level. PTSD
symptom criteria were met by 35% of those physically exposed
to danger through location either in the towers or in the near
vicinity during the attacks (23/65 of those in the towers and
13/37 of those exposed to danger outside the towers). Among
others without these direct physical exposures to danger, PTSD
symptom criteria were met by 20% of those exposed through
directly witnessing danger. Of those without any of the above
exposures, PTSD symptom criteria were met by 35% of those
exposed through direct exposure of a close associate, represent-
ing 4% of participants without exposures through direct en-
dangerment or witnessing danger. Figure 2 depicts the nearest
geographical locations of participants who met vs participants
who did not meet PTSD symptom criteria, color coded by high-
est exposure level.

The proportion of the sample that met PTSD criteria was non-
significantly higher among those directly exposed to physical dan-
ger during the attacks than among others with witnessed expo-
sures but not endangerment, and was equivalent to the proportion
among those exposed only through a close associate’s exposure
(Table 2). Among the group directly exposed to danger during
the attacks, report of additional eyewitnessed experiences dur-
ing the attacks was associated with higher rates of PTSD symp-
tom criteria (47%, 31/66 vs 14%, 5/36 of others without eyewit-
nessed exposures; �2=11.16, df 1, P� .001). Additional exposure
through a close associate’s direct exposure, however, did not in-
crease the likelihood of meeting PTSD criteria among those physi-
cally endangered (�2=0.16, df 1, P=.692). Conventional statis-
tical significance testing demonstrated that the 3 main exposure
types did not differ in the proportions that met PTSD symptom
criteria, but among those directly exposed to danger, additional
eyewitness exposures (of people falling from the towers or dead/

injured people) significantly added to the likelihood of meeting
PTSD symptom criteria.

Of those with PTSD, 40% (21/52) had achieved remission at base-
line (approximately 3 post-9/11 years), yielding 19% with cur-
rent PTSD. At follow-up (approximately 6 post-9/11 years), 59%
(24/41) had achieved remission, yielding 15% with current PTSD.

Among those without clear DSM-IV-TR–qualifying 9/11 trauma
exposures, 40 people reported that they saw the planes hitting
the towers, the towers burning, or the towers collapsing at dis-
tances between 0.15 and 13 (median 3.0) mi; 4 of these indi-
viduals met PTSD symptom criteria. An additional 21 people
without known qualifying exposures or who did not see the planes
or the towers being attacked met PTSD symptom criteria, at
distances between 2.3 and 48 (median 7.0) mi. Of these 25 in-
dividuals meeting symptom criteria without qualifying expo-
sures, 20 (80%) had a predisaster psychiatric disorder (com-
pared with 25 of 48 [53%] of those with direct exposure to danger;
�2=4.74, df 1, P=.029). Of the remaining 5, 3 knew someone
who was killed, 1 was 1.9 mi away, and 1 was 3.4 mi away but
worked with families of 9/11 victims.

COMMENT
PTSD, Trauma Exposures, and Geographic Distance
To our knowledge, the present study is the only one to have ex-
amined specific DSM-IV-TR–defined exposures to the 9/11 at-
tacks and emergence of the PTSD symptom complex in relation
to these exposures. This was made possible by combining full di-
agnostic assessment with a range of trauma exposures in the sample,
including substantial representation of the most intensely ex-
posed subgroup—those in the towers and nearby.

FIGURE 1
Exposures to the attacks by geographic location
relative to World Trade Center towers.
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The postdisaster prevalence rate of PTSD in the first 3 years
after the terrorist attacks was 35% of those in the towers or nearby
who were directly exposed to physical danger in the attacks, a
finding that is remarkably consistent with the 34% PTSD in-
cidence identified among directly exposed survivors of the 1995
Oklahoma City bomb blast in the first 6 months13 using the same

assessment tool. It is also consistent with the weighted 34%
PTSD estimate at 1 to 2 months postdisaster by Galea et al4

among 10 individuals in the towers during the attacks. These
findings collectively suggest that among highly exposed survi-
vors of severe terrorist incidents, one-third may be expected to
develop PTSD.

FIGURE 2
Nearest geographic locations to World Trade Center (WTC) towers during the attacks among those who met and who did
not meet posttraumatic stress disorder (PTSD) symptom criteria, by exposure group hierarchy.
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The zone of direct physical exposure to the WTC attacks clearly
includes the area where people were injured and could see other
people being injured and killed—a radius of about 0.1 mi (ap-
proximately 1 block)—with complete containment of expo-
sure within 0.75 mi. Beyond the 0.1-mi perimeter, distance was
not associated with meeting PTSD symptom criteria. Rather
than functioning as a continuous variable with exposure level
gradually fading with increasing distance from the towers, dis-
tance effectively functioned as a dichotomous indicator of di-
rect exposures, with the dividing point being close to the tow-
ers. An important yet somewhat intuitive finding of the present
study was that a qualifying exposure for PTSD through physi-
cal endangerment or direct witnessing of injury/death requires
close geographical proximity to the incident. It is therefore un-
likely that widespread PTSD-qualifying trauma exposure through
direct or witnessed endangerment occurred in populations geo-
graphically distant from the 9/11 attack sites. Regardless, it is
likely that some people geographically distant may have had
PTSD-qualifying exposures through close associates who were
victims of the disaster.

The PTSD symptom complex was largely confined to a circum-
scribed group of individuals with DSM-IV-TR–qualifying trauma
exposures: those directly exposed to danger or witnessing endan-
germent to others in close geographic proximity to the site of the
attacks and those exposed through endangerment of close asso-
ciates. Outside these exposure groups, few possible sources of ex-
posure were evident among the few individuals who were symp-
tomatic, most of whom had preexisting psychiatric illness. These
findings support and provide operationalization for the Galea
group’s argument that “PTSD, which nosologically requires link-
age to exposure, may not be plausibly present in distant popula-
tions (eg, general US samples) after a disaster in New York City
but may well be plausible in areas closer to the disaster site” (page
130),20 which the present study identified as areas mostly within
about 1 block of Ground Zero.

Previous 9/11-related studies have included loss of posses-
sions, job loss, and death of friends or relatives resulting from
the attacks as disaster exposures,20 but these represent largely
nonqualifying trauma exposures for a DSM-IV-TR PTSD di-
agnosis. In the present study, 80% of those who said they knew
someone who had been killed in the attacks did not have a close
associate killed, as DSM-IV-TR criteria require for indirect ex-
posure. Although one-third of people across most of Manhat-
tan reported that they “directly witnessed” the attacks,2 data
from the present study suggest that beyond a short distance, see-
ing the planes or towers during the attacks—which were vis-
ible from many miles away—was not a realistic source of PTSD
among previously mentally healthy people.

Measurement and Sampling Issues
A strength of the present study was the use of structured diag-
nostic interviews and full DSM-IV-TR criteria to assess PTSD,
which other studies of the 9/11 attacks on the WTC have not
provided. The present study also provided prevalence of both

current and remitted PTSD and predisaster psychiatric disor-
ders. Prior prevalence studies conducted 2 to 6 years postdisas-
ter have reported only current prevalence and not all of the
PTSD cases that occurred after the disaster.8-11 PTSD cases that
may have already resolved during that time were thus not ad-
dressed and not detected, which in the present study repre-
sented 40% of cases at 3 years and nearly 60% at 6 years. Esti-
mates made years after a disaster that are limited to current
prevalence may underrepresent the amount of all postdisaster
PTSD. The present study’s estimate of all PTSD among 9/11-
exposed groups, although likely to represent an underestimate
based on the retrospective assessment, provides a starting point
for projecting treatment needs for all of the PTSD that may be
expected after future terrorist attacks.

Current PTSD prevalence at 2 to 3 years in previous 9/11 stud-
ies was estimated at 15% of WTC evacuees,11 21% of occu-
pants of buildings damaged by the 9/11 attacks or on the street
nearby (about 0.3 mi),9 and 17% of office workers and 19% of
people in transit south of Chambers Street (increasing to 19%
and 23%, respectively, at 5-6 years).8 These rates are similar to
the 19% current PTSD prevalence at 3 years and 15% current
PTSD prevalence at 6 years in the present study.

Mostpublished9/11studiesestimatingPTSDprevalencehavere-
lied on PTSD symptom scales that do not link symptoms to spe-
cificdiagnosis-qualifyingexposures.8-10 Bydefinition,posttraumatic
symptomsmustbeanchored toaqualifying traumaexposure tobe
consideredcontributory toPTSD.36 Symptomscalesappliedwith-
outassessmentof traumaexposuremaycount symptomsunrelated
totraumaexposureandcannotaccuratelyestimatePTSDincidence.
This problem is magnified in populations with low exposure lev-
els and thus low PTSD risk,37 such as geographically broad 9/11-
affectedpopulations, yieldinggrossoverestimatesofPTSDpreva-
lence.McDonaldandCalhoun37 cautionedthat inappropriateuse
of symptom checklists as diagnostic tools “can lead to inaccurate
diagnosis,unnecessaryinterventionormissedopportunitiestotreat,
a spoiling of the PTSD data base, and misaligned clinical resource
management” (page985).Symptomchecklistsmay thus function
especiallypoorly intheassessmentofDSM-IV-TRcriteria inpopu-
lations with low exposure.

The present study demonstrated that in low-exposure popula-
tions, measurement of symptoms without assessing whether in-
dividual exposures qualify may identify a number of symptom-
atic individuals who cannot by definition meet PTSD criteria.
In large populations, even small proportions of cases like these
could translate into substantial numbers (tens to hundreds of
thousands) of cases incorrectly estimated to have PTSD, eas-
ily producing 10-fold overestimates of numbers of people with
mental health services needs.37 People without sufficient ex-
posure to warrant a diagnosis of PTSD or without sufficient symp-
toms to qualify for this diagnosis may have another psychiatric
disorder or other stressors accounting for their symptoms. It is
also possible that symptoms among those without a psychiat-
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ric disorder may represent nonpathologic subdiagnostic dis-
tress,13 which is far more common than PTSD.

This study’s samplerecruitment fromhighlyaffectedorganizations
may have overrepresented high levels of exposures compared to
theaverageNYCareapopulation.Thevolunteernatureofthesample
and low participation rate may have overrepresented those with
severe symptoms that motivated them to participate. The sample
also may have underrepresented both those too avoidant or upset
to discuss their 9/11 experience among high-exposure groups and
those feeling unaffected and consequently not motivated to par-
ticipate. Obtaining a representative sample was also a problem for
the WTC registry,38 representing about 14% (3271/24 015) of all
of those estimated to have been in the towers during the attacks,
fromwhichmajor9/11mentalhealthstudieshaveobtainedresearch
samples.8-10 The barriers to rapid, systematic access to the mostly
highlyexposedsurvivorgroups, inherentin9/11research,arewidely
recognized.39 Study attrition also introduced potential bias in our
follow-up data. The temporal variability in timing of data collec-
tion may have reduced the precision of PTSD remission data in
particular, although rates of PTSD and PTSD remission were not
associated with timing of interviews.

Because the present study’s sample cannot be assumed to be rep-
resentative of either NYC or 9/11-affected populations, it can-
not provide a definitive estimate of 9/11-related PTSD preva-
lence. The major value of these data are, rather, in the
opportunity to study the occurrence of PTSD in relation to ob-
jective 9/11 trauma exposures.

Implications for Planning and Delivery of Services
AlthoughthisstudyidentifiedasubstantialburdenofPTSDamong
adultshighlyexposedtoaterrorist incidentsuchasthe9/11attacks,
the mental health sequelae among groups outside a narrow geo-
graphic exposure zone without exposures through close associates
arenotasclear.Psychiatricsymptomsinthesepopulationsmayrep-
resent problems other than PTSD such as other psychiatric diffi-
culties (eg, major depression, substance abuse, psychiatric symp-
toms)andsubstantialemotionaldistressthathasbeendemonstrated
to have considerable prevalence in broadly affected 9/11-affected
populations.2,3,5-7 Differentiatingdistress fromPTSDandotherpsy-
chiatric disorders could help to prevent inappropriate pathologiz-
ing of normal responses. These distinctions may have important
implications for effective and efficient planning and implemen-
tation of appropriate disaster mental health interventions for dif-
ferent conditions: psychiatric treatment tailored for specific psy-
chiatricdisordersandotherinterventionssuchaspsychological first
aid and crisis counseling services for distress.40

CONCLUSIONS
Reflecting on a decade of mental health research on the 9/11 at-
tacks, it is clear that the complexities of exposure in the estima-
tionofPTSDpresenta substantial challenge to researchers topro-
videaccurateinformationtoguidedisastermentalhealthplanning.
A substantial proportion of people in the present study who were
directly exposed to physical danger or exposed through close as-

sociates developed PTSD. This PTSD was relatively persistent.
Among those outside a small geographic distance from the towers
without physical endangerment or witnessed exposures—who by
definition cannot be diagnosed as having PTSD unless exposed
throughdirectlyexposedassociates—asmallproportion,represent-
ing potentially large numbers of people in extended populations,
maydevelopsimilarsymptoms.Thisraisesthequestionofwhatsuch
symptomspresentingintheabsenceofknownqualifyingexposures
forPTSDrepresent.Further research isneededtoprovideanswers
to this question.

This study has clarified the value of fully considering expo-
sures to terrorist attacks when estimating PTSD prevalence, and
it has demonstrated these considerations to be especially per-
tinent in populations outside close geographic proximity to the
incident. The importance of examining trauma exposures with
precision is relevant for populations with other types of trauma,
such as military combat veterans who deserve similar careful
consideration of trauma exposures in relation to PTSD.41
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