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The mobilization of specialized mental
health resources to assist victims and their
families after the September 11, 2001, ter-
rorist attacks was impressive and unprece-
dented. Nevertheless, primary-care settings
are the first point of contact within the
health care system for most people. The pur-
pose of this integrative review of literature
is to examine existing research literature
regarding the psychological impact of the
September 11 terrorist events on adults and
children and to identify directions for fu-
ture research that will guide resource devel-
opment for health care providers. The re-
view is organized around three themes: (a)
prevalence of psychological and somatic
symptoms immediately after September 11,
(b) trends in symptom reporting over time,
and (c) correlates or predictors of psycholog-
ical symptom severity and resilience. The
results of these studies are discussed in re-
lation to those of previous natural disasters
and other terrorist attacks. Recommenda-
tions for future research and implications
for primary-care practice are presented.

The September 11, 2001, terrorist at-
tacks and the subsequent mobilization

of health care resources to assist victims
and their families were unprecedented in
the United States. Within days of the
events, the limited data that were avail-
able on survivors and other people living in
close proximity to the attack sites, in con-
cert with information regarding previous
mass disasters, were used to map the ex-
tent and nature of the psychological impact
and need for mental health services. In an
initial attempt to extrapolate from these
data, Herman, Felton, and Susser (2002)
estimated that more than 520,000 people
in New York City (NYC) and surrounding
counties might experience posttraumatic
stress disorder (PTSD) due to some aspect
of the attacks, and they predicted that
more than 129,000 people could seek treat-
ment for PTSD in the coming year.

Although modified over time, these
early estimates were used to establish an
immediate response. The NYC Department
of Health created a network of service pro-
viders called Project Liberty, operational
within 6 weeks, which focused specifically
on serving adults and children who needed
counseling relating to September 11 (Fel-
ton, 2002). An existing 24-hr hotline,
LifeNet, was expanded to serve as a key
component of Project Liberty; it was a re-
ferral link between people requesting coun-
seling services and clinics that provided
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them (Wunsch-Hitzig, Plapinger, Draper,
& Del Campo, 2002).

The anthrax bacteria transmitted
through the U.S. postal system shortly af-
ter the events of September 11 raised new
fears of bioterrorism, contributing further
to heightened anxiety. Even people who
were not in close physical proximity to the
events demonstrated moderate to high lev-
els of stress (Norris, 2001; Schuster et al.,
2001; Silver, Holman, McIntosh, Poulin, &
Gil-Rivas, 2002). Reports indicate that
across the United States and Canada, peo-
ple experienced a diminished sense of con-
trol, safety, and well-being as well as per-
ceived discrimination because of their reli-
gion or ethnicity (Austin, Mamdani,
Jaakkimainen, & Hux, 2002; Norris, 2001).
Americans and other individuals living
overseas were affected as well (Apolone,
Mosconi, & La Vecchia, 2002; Speckhard,
2003). The emotional and financial costs of
the terrorist events are immeasurable
(Jack & Glied, 2002).

Many research and scholarly articles
have now been published that assess the
impact of past episodes of trauma and di-
saster on individuals, families, and com-
munities. Most focus on acute stress disor-
der and PTSD. For the majority of people,
acute posttraumatic symptoms, such as an-
ger, disbelief, sadness, anxiety, fear, and
sleep disturbance, tended to recede or be
resolved over time. Others, both adults and
children, experienced PTSD characterized
by symptoms of persistent re-experiencing
of the event (e.g., recurrent nightmares,
intrusive thoughts), avoidance of thoughts
or activities that remind them of the event,
emotional numbing (e.g., deliberate efforts
to forget the event, feelings of emotional
detachment), and increased arousal (e.g.,
hypervigilance, sleep disorders, irritabil-
ity, difficulty concentrating), that persist
for over a month (American Psychiatric As-
sociation, 1994).

In addition to PTSD, which is a signifi-
cant and disabling disorder, other prob-
lems and related behaviors may develop as

a result of traumatic events. Adjustment
disorders, major depression, and anxiety
disorders may be expressed in indirect
ways: complicated bereavement, increased
tobacco and substance use, family violence,
poor school performance, increased risk
taking, and other behavior problems (Nor-
wood, Ursano, & Fullerton, 2002). In fact,
even patients with PTSD may not present
clinically with psychiatric symptoms as
chief complaints: Somatic manifestations
of stress can be expressed as symptoms of
musculoskeletal, gastrointestinal, neuro-
logical, gynecological, cardiovascular, or re-
spiratory problems. Symptoms include
headaches, back- and neckaches, fatigue,
indigestion, abdominal pain, nausea and
vomiting, paralysis, double vision, and
fainting. Unexpected symptoms may also
occur as a result of self-medication or
missed medications for chronic illnesses
(Hassett & Sigal, 2002). Children’s symp-
toms may be more subtle or may be acted
out as changes in social behavior (Dav-
idhizar & Shearer, 2002; Seideman et al.,
1998).

Treatment for these problems is far
more likely to be sought in primary-care
settings than in the offices of mental health
professionals. Many somatic symptoms
will be misinterpreted as being related to
physical illnesses, and the stigma regard-
ing mental illness may prevent other indi-
viduals from seeking mental health treat-
ment. Primary-care settings are an appro-
priate first point of contact with the health
care system for the majority of individuals,
regardless of their symptoms. However, ac-
curate diagnoses are difficult to make, and
many primary-care providers are not pre-
pared or inclined to deal with mental
health issues (Samson, Bensen, Beck,
Price, & Nimmer, 1999; Stephenson, 2001).
Although the symptoms of PTSD are
readily identifiable by a primary-care prac-
titioner, the diagnosis may be missed if
exposure to a specific event is not assessed
or if symptoms are attributed to depression
and other anxiety disorders (Yehuda,
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2002). Perhaps equally important is that
physicians and other primary-care provid-
ers must be sensitive to the vague symp-
toms that are not clearly pathological but
that do point to mental health problems
(Hassett & Sigal, 2002; Katon, Sullivan, &
Walker, 2001). Documenting qualitative
and quantitative characteristics of mental
health problems resulting from the Sep-
tember 11 terrorist attacks will help health
care providers develop useful resources
and contribute to new models of health
care delivery that integrate mental health
and primary care in community settings.

Within the 1st year after the terrorist
incidents, a number of data-based studies
regarding the psychological impact of the
attacks on Americans were conducted. The
findings of these studies are supported by
reports of the aftermath of other national
disasters and terrorist events in the United
States and other countries. They all can
inform future research and contribute to
resource development.

The purpose of this integrative review of
literature is to examine existing research
literature regarding the psychological im-
pact of the September 11 terrorist attacks
on adults’ and children’s health and to
identify directions for future research that
will guide resource development for health
care providers. The review is organized
around three themes: (a) prevalence of psy-
chological and somatic symptoms immedi-
ately after September 11, (b) trends in
symptom prevalence over time, and (c) cor-
relates or predictors of psychological dis-
tress and resilience.

The results of these studies are dis-
cussed in relation to studies of natural di-
sasters and terrorist attacks in the United
States and international settings before
September 11, 2001.

METHOD
This review of articles reporting psycho-

logical responses to the September 11, 2001,
terrorist events includes 32 data-based re-
ports of 29 studies published in English be-

tween September 2001 and August 2003. All
studies were conducted in the United States
within the 1st year after the attacks. Articles
were identified through the MEDLINE,
PsycINFO, and CINAHL databases. Search
terms included terrorism, terrorist attacks,
and September 11. All but 4 are reported in
full research articles published in peer-re-
viewed journals; 2 are reports published in
the Center for Disease Control’s Morbidity
and Mortality Weekly Reports (Kramer et al.,
2002; Melnik et al., 2002); and 2 are avail-
able on-line: (a) an instrument development
study reported on the National Institutes of
Health’s Web site (Norris, 2001) and (b) a
study report to the New York City Board of
Education conducted by Hoven et al. (Ap-
plied Research and Consulting, LLC, Colum-
bia University Mailman School of Public
Health, & New York State Psychiatric Insti-
tute, 2002). They are included because they
provide unique information documenting the
nation’s earliest responses to the terrorist
attacks.

RESULTS

Methodological Characteristics of the
Studies

Methodological characteristics and ma-
jor findings of the studies are summarized
in Table 1. Data collection methods in-
cluded structured personal interviews
(Beauchesne, Kelley, Patsdaughter, &
Pickard, 2002; DeLisi et al., 2003; Factor et
al., 2002; Ford, Udry, Gleiter, & Chantala,
2003; Ho, Paultre, & Mosca, 2002; Stuber
et al., 2002; Weiss et al., 2002), self-admin-
istered or assisted self-report question-
naires (Applied Research and Consulting,
LLC, et al., 2002; Chen, Chung, Chen,
Fang, & Chen, 2003; Fredrickson, Tugade,
Waugh, & Larkin, 2003; Halperin-Felsher
& Millstein, 2002; Kinzie, Boehnlein, Riley,
& Sparr, 2002; Kramer et al., 2002; Melnik
et al., 2002; Melnyk et al., 2002; Murphy,
Wismar, & Freeman, 2003; Pantin,
Schwartz, Prado, Feaster, & Szapocznik,

(text continues on page 15)
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2003; Trout, Nimgade, Mueller, Hall, &
Scott, 2002; Wolinsky, Wyrwich, Kroenke,
Babu, & Tierney, 2003), telephone surveys
(Galea, Resnick, et al., 2002; Melnik et al.,
2002; Schuster et al., 2001; Zywiak et al.,
2003), Internet surveys (Schlenger et al.,
2002; Silver et al., 2002; Walker & Chest-
nut, 2003), and focus groups (Deren, Shed-
lin, Hamilton, & Hagan, 2002). Two studies
used record reviews that reported numbers
of people seeking clinical or counseling ser-
vices (Connery, 2003; Wunsch-Hitzig et al.,
2002). The variety of methods and range of
instruments used in these studies provides
a broad look at the short-term impact of the
September 11 attack on several constituen-
cies but makes it difficult to compare find-
ings across studies.

Most of the studies were initiated dur-
ing the first few days (Beauchesne et al.,
2002; Kinzie et al., 2002; Murphy et al.,
2003; Schuster et al., 2001; Silver et al.,
2002), weeks (Fredrickson et al., 2003;
Halperin-Felsher & Millstein, 2002;
Kramer et al., 2002; Norris, 2001; Walker
& Chestnut, 2003; Wunsch-Hitzig et al.,
2002), or months (Chen et al., 2003; DeLisi
et al., 2003; Deren et al., 2002; Galea,
Resnick, et al., 2002; Melnik et al., 2002;
Pantin et al., 2003; Schlenger et al., 2002;
Stuber et al., 2002; Trout et al., 2002;
Weiss et al., 2002) after September 11,
2001. Silver et al. (2002) included longitu-
dinal follow-up waves of data collection (at
2 months and 6 months), as did Ho et al.
(2002; 1–3 weeks and 4 months later).
Chen et al. (2003) began their study 4
months after September 11 but also ob-
tained retrospective information regarding
the first 2 weeks after the events, and
Hoven et al. (Applied Research and Con-
sulting, LLC, et al., 2002) began their
study 6 months after September 11.

Ten studies took advantage of ongoing
longitudinal research or clinical treatment
programs to examine pre- and postattack
characteristics (Connery, 2003; Factor et
al., 2002; Ford et al., 2003; Halperin-
Felsher & Millstein, 2002; Melnyk et al.,

2002; Pantin et al., 2003; Weiss et al., 2002;
Wolinsky et al., 2003; Zywiak et al., 2003).
In addition, Melnik et al. (2002) reported
the results of a special terrorism module
for people living in New York, Connecticut,
and New Jersey that was added October
11, 2001, to December 31, 2001, to the Be-
havioral Risk Factor Surveillance System,
a national telephone survey. The record re-
views report service trends; change over
time; compare mental health services ob-
tained after September 11, 2001, with care
sought during the prior 1- to 2-year period,
or some combination of these (Connery,
2003; Wunsch-Hitzig et al., 2002).

The majority of the studies included in-
dividuals from communities located in
close proximity to attack sites (primarily
New York City; Washington, DC; New Jer-
sey; and Connecticut; Applied Research
and Consulting, LLC, et al., 2002; Chen et
al., 2003; DeLisi et al., 2003; Galea,
Resnick, et al., 2002; Kinzie et al., 2002;
Kramer et al., 2002; Trout et al., 2002;
Wunsch-Hitzig et al., 2002), and Boston,
where two of the hijacked flights originated
(Beauchesne et al., 2002; Zywiak et al.,
2003). Other locations include Atlanta,
Georgia (Norris, 2001); Indianapolis, Indi-
ana, and St. Louis, Missouri (Wolinsky et
al., 2003); New Orleans, Louisiana (Mur-
phy et al., 2003); Miami, Florida (Pantin et
al., 2003); Dallas, Texas (Trout et al.,
2002); Michigan (Fredrickson et al., 2003);
northern California (Halperin-Felsher &
Millstein, 2002); Rhode Island (Connery,
2003); North Carolina (Walker & Chest-
nut, 2003); and Oregon (Kinzie et al.,
2002). Five included national samples
(Ford et al., 2003; Melnyk et al., 2002;
Schlenger et al., 2002; Schuster et al.,
2001; Silver et al., 2002). Only two studies
included patients recruited from primary-
care practices (Melnyk et al., 2002; Wolin-
sky et al., 2003), and only one study specif-
ically recruited participants from a rural
area. The latter included only patients
with serious mental illness (Connery,
2003). None of the studies focused on sites
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where previous terrorist activity or natural
disasters had occurred.

Most of the studies were designed and
carried out by multidisciplinary teams in
research, academic, administrative, and
clinical settings. The studies were con-
ducted by researchers from varied profes-
sional backgrounds that included medi-
cine, nursing, psychology, public health,
and social work. Excluding the articles that
reported the use of indirect measures, such
as record reviews, to report trends in ser-
vice utilization, the experiences of more
than 30,000 individual adults, adolescents,
and children are reflected in the findings of
these studies.

Prevalence of Psychological and
Somatic Symptoms Immediately

Following September 11
Many of the studies published within

the 1st year following September 11, 2001,
focused on identifying the most commonly
occurring symptom clusters or establishing
the prevalence of PTSD or general psycho-
logical and somatic symptoms. PTSD was
the most frequently assessed reaction, but
other mental health problems also were
documented, including anxiety, panic, pho-
bia, and bereavement-related symptoms.
The most prevalent symptoms were those
of sadness, anxiety/fear, irritability/anger,
difficulty sleeping, and difficulty concen-
trating. Other major complaints included
intrusive thoughts or images and isolation/
withdrawal.

Through interviews or surveys of indi-
viduals, the prevalence of selected symp-
toms of PTSD was estimated at approxi-
mately 40% locally (Kramer et al., 2002;
Trout et al., 2002) and nationally (Schuster
et al., 2001) in the period immediately fol-
lowing September 11, 2001. Galea,
Resnick, et al. (2002), however, found the
prevalence of PTSD symptoms to be only
20% in the respondents living near the
World Trade Center and 7.5% in their ran-
dom sample of Manhattan residents. The
two studies that reported record reviews

comparing post-September 11, 2001, visits
for mental health care with those of 1 year
before found significant increases in symp-
toms of PTSD (Wunsch-Hitzig et al., 2002).
Symptoms of depression were estimated at
approximately 60% (Trout et al., 2002).
Less severe or nonspecific symptoms of
stress, including feeling upset and feeling
sad were reported by up to 90% of the U.S.
population (Chen et al., 2003; Melnik et al.,
2002; Schuster et al., 2001), with anger
also a commonly reported reaction (Melnik
et al., 2002). Somatic symptoms and life-
style changes, including sleep disorders,
appetite changes, decreased socialization,
and exercising less were identified in close
to 75% of NYC residents (Ho et al., 2002).
These lifestyle changes and other symp-
toms were considered to have the potential
to affect cardiovascular risk in the future.

Special Populations
Special populations surveyed include

children and their parents, immigrants
and refugees, people who reported sub-
stance use (cigarettes, alcohol, or illicit
drugs), and patients with particular psy-
chiatric or medical diagnoses. None of
the studies specifically recruited rescue
workers or health care providers as
participants.

Children, Adolescents, and College
Students

Beauchesne et al. (2002), Halperin-
Felsher and Millstein (2002), Hoven et al.
(Applied Research and Consulting, LLC, et
al., 2002), and Melnyk et al. (2002) in-
cluded children and adolescents as partici-
pants. Young adults, including college stu-
dents, were studied by Ford et al. (2003);
Fredrickson et al. (2003); and Murphy et al.
(2003). Schuster et al. (2001) and Stuber et
al. (2002) surveyed parents or caretakers
about their children’s reactions as well as
their own. As would be expected, the im-
pact on children was significant as well. In
a study of 8,266 children, Hoven et al. (Ap-
plied Research and Consulting, LLC, et al.,
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2002) extrapolated from their findings that
75,000 (10.5%) of NYC public school chil-
dren who were in Grades 4–12 had symp-
toms of PTSD, and more than one quarter
of the students (approximately 190,000)
had at least one of seven surveyed mental
health problems. They estimated that 15%
of the children had agoraphobia, with rates
of major depression, generalized anxiety
disorder, separation anxiety disorder,
panic attacks, and conduct disorder rang-
ing from 8% to 12% of their sample. For
children in Grades 9–12, 5% reported alco-
hol abuse. Fear was expressed by all 81
children in a study conducted by
Beauchesne et al. (2002), with differences
in other themes related to developmental
levels. Adolescents surveyed after Septem-
ber 11, 2001, perceived their risk of dying
from natural disasters as much more likely
than those surveyed prior to the events
(Halperin-Felsher & Millstein, 2002) and
reported more worry about selected mental
health issues (Melnyk et al., 2002). Other
reactions included decreased school perfor-
mance, relationship problems, and other
characteristic symptoms of anxiety and de-
pression (Murphy et al., 2003).

Schlenger et al. (2002) assessed specific
distress symptoms reported by parents in
their national sample and found that
slightly more than 60% of NYC families
had at least one child who was upset; dif-
ferences for other areas of the country were
not statistically significant. Among the
children who were most upset, the most
commonly reported symptoms were having
trouble sleeping; being irritable, grouchy,
or easily upset; and fearing separation
from their parents. Stuber et al. (2002)
found that the 112 NYC parents and care-
takers in their sample reported that 22% of
their children received some counseling
within the first 2 months after September
11, 2001.

Immigrants and Refugees
Kinzie et al. (2002) studied the reactions

of Somali, Bosnian, and southeast Asian

refugees living in Oregon. The majority of
the refugees were known to suffer from
PTSD, depression, or both. For example, all
of the Somalis, 69% of the Bosnians, 65% of
the Vietnamese, 86% of the Cambodians,
and 59% of the Laotians had existing diag-
noses of PTSD. Of the 181 participants,
92% felt the terrorist attacks had affected
them. For all refugees, fear, uncertainty,
and insecurity were the most common re-
actions. Somalis reported the most signifi-
cant change in sense of security or safety;
Bosnians reported the greatest increase in
depression and generalized fear. Differ-
ences among the ethnic groups were be-
lieved to reflect the more recent war expe-
riences of the Somalis and Bosnians com-
pared with the southeast Asians, as well as
cultural or religious differences across
these populations. Among Hispanic immi-
grants, those who had experienced previ-
ous war violence or natural disasters were
more likely to have evidence of PTSD than
those who had not (Pantin et al., 2003).

Substance Use
After the September 11 attacks, some

researchers found increases in alcohol in-
take and cigarette smoking for people in
the NYC region (Ho et al., 2002; Melnik et
al., 2002; Vlahov et al., 2002) as well as a
small increase in the use of marijuana
(Melnik et al., 2002). This was not consis-
tent across other NYC and national stud-
ies, however (DeLisi et al., 2003; Ford et
al., 2003). The findings for known users of
illicit drugs such as heroin and cocaine are
somewhat equivocal. Factor et al. (2002)
did not find a significant difference in
drugs used or frequency of use after the
terrorist events compared to before Sep-
tember 11; this is corroborated by the find-
ings of Weiss et al. (2002). Deren et al.
(2002) studied focus groups of 26 heroin
and cocaine users and found some in-
creased drug use immediately following the
terrorist attacks in NYC, but some partic-
ipants reported decreased use and more
attempts to seek treatment. In a small
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sample of recovering alcoholics, a signifi-
cant number of relapses were reported im-
mediately after the September 11 attacks
(Zywiak et al., 2003). PTSD, depression, or
both were found to be more common among
people who reported an increase in alcohol
use or cigarette or marijuana smoking
(Vlahov et al., 2002), but this was not con-
sistent across study populations (Silver et
al., 2002).

People With Prior Psychiatric Diagnoses
Among refugees, those with a prior di-

agnosis of PTSD responded most intensely
to the events of September 11; those with a
primary diagnosis of depression also had
the strongest reactions. Refugees with
prior diagnoses of schizophrenia, however,
exhibited the fewest overt symptoms, re-
gardless of ethnicity (Kinzie et al., 2002).
Similarly, and contrary to expectations,
calls to LifeNet did not indicate greater
risk for individuals with serious persistent
mental illness (Wunsch-Hitzig et al., 2002).
This was found as well in Connery’s (2003)
sample of mentally ill community-dwelling
adults, of whom only 13.5% reported acute
symptoms that were attributed to Septem-
ber 11. All of the latter had a primary di-
agnosis of mood disorder.

Trends in Symptom Prevalence Over
Time

Analyses of symptoms and clinical visits
over time must be interpreted carefully,
because most studies did not collect data
longitudinally for the same people. Never-
theless, two patterns emerge. In the first
pattern, a generally high or increasing
trend was followed by a gradual decrease
within 2 to 6 months to normal or preat-
tack levels of symptom severity. This pat-
tern was found primarily for symptoms of
PTSD, anxiety, panic, and phobias (Chen
et al., 2003; DeLisi et al., 2003; Ford et al.,
2003; Ho et al., 2002; Kinzie et al.; 2002;
Silver et al., 2002). Wunsch-Hitzig et al.
(2002) reported that the highest number of

calls to LifeNet occurred at 6 months for
symptoms of PTSD.

A second pattern, delayed response, was
found for people with symptoms of depres-
sion. Wunsch-Hitzig et al. (2002) found no
increase in the number of callers to LifeNet
for depression during the first 3 months
following September 11; calls for these
symptoms did not begin to increase until 4
to 6 months after the event. A significant
decline in new cases of stress-related prob-
lems was not seen in that group until July
2002.

Correlates or Predictors of
Psychological Symptom Severity and

Resilience

Demographic Characteristics
In general, proximity to the primary ter-

rorist targets predicted the intensity of re-
sponse. Among NYC residents, symptoms
of PTSD were more prevalent among those
living or working near the World Trade
Center buildings (DeLisi et al., 2003; Ga-
lea, Ahern, et al., 2002; Galea, Resnick, et
al., 2002). As might be expected, the prev-
alence of psychological reactions was sig-
nificantly higher in the NYC metropolitan
area than in other areas of the country
(Ford et al., 2003; Trout et al., 2002). Nev-
ertheless, a distinction between symptoms
of PTSD compared with other symptoms of
distress must be made when evaluating
variations in distribution across the coun-
try. For example, Schlenger et al. (2002)
found the prevalence of PTSD to be sig-
nificantly higher in NYC than other cities
1 to 2 months after September 11, but
no significant differences were found for
general distress symptoms between NYC
and the rest of the country at that time.
Among Norris’s (2001) sample of college
students in Georgia, however, even those
who were unexposed to direct effects of the
attacks were at least moderately stressed
and experienced loss of resources, fear for
safety, and some harassment due to ethnic
backgrounds. Because few studies were
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able to provide comparisons across loca-
tions, methodological differences and defi-
nitions of symptoms may account in part
for discrepancies in prevalence across the
studies.

Other important demographic predic-
tors of psychological distress were gender,
age, and ethnicity. Girls and women were
at highest risk of PTSD and other symp-
toms (Applied Research and Consulting,
LLC, et al., 2002; DeLisi et al., 2003; Ford
et al., 2003; Schlenger et al., 2002; Schus-
ter et al., 2001; Silver et al., 2002; Walker
& Chestnut, 2003), but this was not a con-
sistent finding (Chen et al., 2003; Murphy
et al., 2003; Pantin et al., 2003). Although
more calls for assistance were made by
women in the LifeNet sample, Wunsch-
Hitzig et al. (2002) noted that women tra-
ditionally seek mental health care more
frequently than men, and the proportion
did not change after September 11. Among
adults and children, younger age predicted
symptoms (Applied Research and Consult-
ing, LLC, 2002; Schlenger et al., 2002), al-
though for college students a later college
year was associated with greater symptom
severity (Murphy et al., 2003). Young adult
participants reported more fear than older
adults (Walker & Chestnut, 2003). Midlife
adults had the most significant reactions
(Chen et al., 2003), and older age appeared
to be a protective factor in adults (Wolinsky
et al., 2003).

Marital status was a contributor to
symptom severity, with divorced or sepa-
rated individuals being at higher risk (Sil-
ver et al., 2002). Among college students,
having parents who were divorced or sep-
arated predicted higher severity of stress
symptoms (Murphy et al., 2003). When
studied, educational achievement was not
predictive of symptoms (Trout et al., 2002).

Although few of the studies specifically
assessed the role of ethnicity, being non-
White or Hispanic (Applied Research and
Consulting, LLC, et al., 2002; Galea,
Resnick, et al., 2002; Schuster et al., 2001)
appeared to contribute to greater distress.

In their study of NYC workers, Trout et al.
(2002) found that non-White individuals
were more likely to have depressive symp-
toms but less likely to have symptoms of
PTSD. Whites reported more anger than
non-Whites and differed on explanations
for the cause of attacks compared with
Blacks (Walker & Chestnut, 2003).

Differences among refugees by national-
ity were found, with individuals who had
experienced greater premigration violence
(i.e., Bosnians and Somalis) at higher risk
(Kinzie et al., 2002). In studies that did not
include comparison samples, prevalence of
symptoms for Chinese Americans and for
African American college students appear
to be similar to those in the general U.S.
population (Chen et al., 2003; Murphy et
al., 2003).

Life stress prior to the events of Septem-
ber 11 predicted subsequent symptoms of
acute stress disorder, PTSD, and depres-
sion (Applied Research and Consulting,
LLC, et al., 2002; Galea, Ahern, et al.,
2002; Galea, Resnick, et al., 2002; Kinzie et
al., 2002), as did previous history of psy-
chological problems or diagnoses of mental
illness, such as PTSD, depression, or anxi-
ety (Connery, 2003; Galea, Ahern, et al.,
2002; Galea, Resnick, et al., 2002; Kinzie et
al., 2002; Schuster et al., 2001; Silver et al.,
2002). Having a physical illness was also
related to severity of symptoms (Silver et
al., 2002).

Other psychosocial factors specifically
associated with the events that predicted
severity of symptoms included experienc-
ing a panic attack during the World Trade
Center attack, exposure or death of friend
or relative, loss of possessions or job as a
result of the attacks (Applied Research and
Consulting, LLC, et al., 2002; Chen et al.,
2003; Galea, Resnick, et al., 2002; Silver et
al., 2002; Trout et al., 2002), and being
involved in rescue attempts (Galea,
Resnick, et al., 2002). Another psychosocial
characteristic that contributed to symptom
severity was having a low level of social
support (Galea, Resnick, et al., 2002; Trout
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et al., 2002). In addition, level of stress was
related to the amount of television expo-
sure to news during and immediately after
the attacks for both adults and children
(Applied Research and Consulting, LLC, et
al., 2002), but this was not corroborated in
a sample of Hispanic immigrants (Pantin
et al., 2003).

Some differences were found for predic-
tors of PTSD in NYC residents compared
with individuals in other locations. For ex-
ample, in a subsample of people who were
in Manhattan on September 11, controlling
for demographic variables (age, sex, race–
ethnicity, and education) and several vari-
ables regarding the type of exposure (e.g.,
having family, friends or coworkers injured
or killed in the World Trade Center, seeing
the smoke from the site), Schlenger et al.
(2002) found that younger age, being in the
World Trade Center or surrounding build-
ings, and number of hours of television
watched per day regarding the disaster
each were significantly associated with
symptoms of PTSD. It is interesting that
for their national sample only number of
hours of television watched per day regard-
ing the disaster was significantly associ-
ated with the distress.

Although several studies included
children or parents, only two studies re-
ported findings from parents and children
within families (Beauchesne et al., 2002;
Melnyk et al., 2002), and none included
relationship variables. The findings sug-
gest that children experienced greater
stress after the attacks and commu-
nicated more frequently with their par-
ents regarding violence, self-esteem, and
interpersonal relationships; however,
parents indicated they felt they talked
less with their children about signifi-
cant issues (Melnyk et al., 2002). Parents
also indicated that they felt over-
whelmed by their own feelings and often
felt inadequate in their ability to comfort
their children regarding their fear
(Beauchesne et al., 2002).

Coping Strategies and Resilience
People coped with the attacks in many

different ways. For example, in contrast to
the increase in cigarette smoking and alco-
hol use discussed above, constructive re-
sponses included turning to other people or
religion, avoiding excessive television
viewing, and talking about their thoughts
and feelings with each other and with their
children (Schuster et al., 2001). Although
women reported more emotional distress,
they engaged in more positive coping strat-
egies (Walker & Chestnut, 2003). Global
distress scores decreased with the use of
active coping, and effects of variables re-
lated to coping strategies were stronger
than demographic variables (Silver et al.,
2002). Active coping strategies, such as
planning or support seeking, were the only
methods found to be protective against on-
going distress. Strategies such as giving
up, denial, self-distraction, and other ef-
forts to disengage from coping in a more
direct manner seemed to increase PTSD
symptoms and make continuing distress
experiences more likely. The use of selected
coping strategies in the short term may be
associated with symptoms experienced
later; this is especially true for disengaging
from coping effects, which can signal psy-
chological difficulties up to 6 months later.

Fredrickson et al. (2003) measured re-
silience and found it to be inversely related
to depression. People who scored high on
resilience were found to have other positive
emotions that predisposed them to positive
affectivity, and they were able to find pos-
itive meaning in the problems they experi-
enced following the attacks. The apparent
resilience to PTSD in people with persis-
tent, serious mental illness seen in Con-
nery’s (2003) sample is hypothesized to be
due to ongoing and effective supportive
therapy and medications.

The rapidly growing literature regard-
ing the terrorist events of the fall of 2001
documents the nation’s response to this
tragedy, but the largest quantitative stud-

20 MILLER AND HELDRING



ies are limited to describing symptoms and
diagnoses specifically elicited by question-
naires. Also, few data have been published
as yet from primary-care settings, and
long-range implications have not been ex-
amined. The extensive literature on the im-
pact of previous disasters and terrorist at-
tacks in the United States and in interna-
tional sites can inform the studies of the
impact of the September 11 attacks and
provide a context for comparison as well as
corroboration.

DISCUSSION

Natural Disasters and Terrorist Events
Prior to September 11, 2001

Symptom Prevalence
In general, the overall prevalence esti-

mates for PTSD and general distress are
consistent with prior estimates of the im-
pact of natural disasters and other terror-
ist events in studies conducted before the
September 11 attacks. Findings from the
studies conducted during the 12 months
following September 11, 2001, suggest a
prevalence of PTSD of 7.5% to 40%, with
variations relating primarily to proximity
to the World Trade Center site. Symptoms
of depression were reported to be up to 60%
for office workers close to the site, and non-
specific symptoms of stress were reported
by up to 90% of respondents in regional as
well as national studies (Schuster et al.,
2001) and by the NYC Department of
Health (Kramer et al., 2002).

The NYC Department of Health’s find-
ing that approximately 40% of adults in
their sample reported symptoms of PTSD
at levels high enough to warrant further
evaluation is comparable to 50% found in
adults following the April 1995 bombing of
the Murrah Federal Building in Oklahoma
City, Oklahoma (North et al., 1999) and
consistent with the Diagnostic and Statis-
tical Manual of Mental Disorders (DSM–
IV; American Psychiatric Association,
1994) prevalence rates of 3%–58% in at-
risk individuals compared with 1%–14% of

community samples. In a comprehensive,
integrative review of the effects of disasters
and mass violence conducted by Norris
and her colleagues (Norris, Friedman, &
Watson, 2002; Norris, Friedman, Watson,
Byrne, et al., 2002), more than half of the
studies reported impairment as moderate
(i.e., rates of psychopathology � 25%),
nearly one quarter documented severe im-
pairment (25%–50% psychopathology), and
18% demonstrated very severe impairment
(rates of psychopathology � 50%). PTSD
was the most frequently investigated spe-
cific psychological problem in the litera-
ture, with approximately half as many as
samples reporting depression and nonspe-
cific distress (Norris, Friedman, & Watson,
2002).

Approximately 30.7% of the injured vic-
tims who were survivors of 20 terrorist at-
tacks in France between 1982 and 1987
were found to have PTSD, with 13.3% of all
victims reporting major depression. Preva-
lence rates did not vary by sex or age in this
survey (Abenhaim, Dab, & Salmi, 1992).
Perhaps the most similar event in recent
U.S. history to the September 11 attacks,
and the incident studied most comprehen-
sively, is the 1995 Oklahoma City bombing.
North et al. (1999) found that close to half
of the bombing survivors in the study had
active PTSD symptoms, with approxi-
mately one third meeting the DSM–III–R
(American Psychiatric Association, 1987)
criteria for PTSD. The most commonly re-
ported PTSD symptom categories were in-
trusive thoughts and hyperarousal (diffi-
culty concentrating and exaggerated star-
tle response). More rarely reported were
avoidance and numbing symptoms but
these, when present, were virtually
pathognomic. Other reactions to the Okla-
homa City bombing included increased
smoking and alcohol intake for individuals
who had higher scores on peritraumatic
reactions, grief, stress, and difficulty func-
tioning, with injury being associated with
increased drinking only (Pfefferbaum,
Vinekar, et al., 2002). The findings regard-
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ing substance abuse following September
11 are somewhat equivocal.

Few post-September 11 studies of res-
cue workers exist, and none were included
in our review of literature. However,
stress-related medical leave for NYC fire-
fighters increased several months after the
attack; this is believed in part to be a re-
sponse to their repeated exposure to the
World Trade Center site and the increasing
number of memorial services (Centers for
Disease Control and Prevention, 2002). Al-
though in prior studies rescue and health
workers appeared to be the least impaired
(Firth-Cozens, Midgley, & Burges, 1999;
Luce, Firth-Cozens, Midgley, & Burges,
2002; North, Tivis, et al., 2002), predictors
for health professionals were similar to
those described for victims: PTSD scores
were significantly higher for staff members
with prior traumatic experiences and those
with past histories of psychological prob-
lems. No differences were found by gender.
Although Luce et al. (2002) reported that
the fewest reactions were found in medical
staff compared with administrators,
nurses, and aides. Nevertheless, among
doctors helping the victims nearly one
quarter had symptoms of PTSD.

Health Problems and Health Care
Settings

Health problems, including somatic
complaints, medical diagnoses, increased
sick leave, decreased immune function,
sleep disorders, increased substance use,
and relapse of previous problems, were
identified in approximately one quarter of
the samples reviewed by Norris, Friedman,
Watson, Byrne, et al. (2002). Chronic prob-
lems of daily life, and losses of psychosocial
resources, which were found in 10% of the
samples, included relationship problems,
family conflicts, occupational and financial
stress, and loss of support; these were,
however, assessed in relatively few of the
studies. Studies that examined individual
and group reactions to natural disasters
and terrorist events reported intensifica-

tion of somatic and physical complaints in
children and adults. These included ele-
vated blood pressure and psychophysio-
logic symptoms such as stomachaches, diz-
ziness and feeling faint, fear of death, re-
enactment, and other symptoms of stress
that persisted for more than 1 year (Lut-
gendorf et al., 1995; Terr et al., 1999; Wein-
rich et al., 2000).

Only two studies conducted after Sep-
tember 11, 2001, specifically recruited par-
ticipants from primary-care settings. Al-
though Wolinsky et al. (2003) studied older
adults with cardiovascular or pulmonary
disease receiving primary-care services,
they did not focus on somatic symptoms
that might be secondary to post-September
11 stress. In a small study that did not
meet criteria for this literature review,
Lampert, Baron, McPherson, and For-
rester (2002) found diminished parasympa-
thetic tone in a small sample of cardiac
patients who wore 24-hr heart rate moni-
tors in the week following September 11
compared with a matched sample of pa-
tients monitored prior to September 11. Al-
though it is not yet known whether there
was an increase in cardiac morbidity or
mortality as a result of the attacks, their
findings suggest that patients might have
been more susceptible to dangerous cardiac
arrhythmias. This suggests that the impli-
cations of major terrorist events such the
September 11 attacks could bring many
people who suffer from chronic diseases to
their primary-care practitioners and point
to an understudied area of research.

Findings from studies of other events
offer additional perspectives on the impact
of disasters. A small case study sample of
individuals seeking care for acute psychi-
atric reactions after the 1993 bombing of
the World Trade Center is interesting in
that the findings provide qualitative infor-
mation that goes beyond cataloguing symp-
tom clusters (Difede, Apfeldorf, Cloitre,
Spielman, & Perry, 1997). The authors sug-
gested that even more disturbing to some
patients than the intrusive images related
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to the traumatic event was their subjective
sense of existential distress. Their basic
beliefs about themselves, their world, and
others had been challenged, leaving them
feeling out of control, angry, isolated, and
lonely; these feelings made it difficult for
them to obtain comfort and support from
people in their social networks. These feel-
ings may not be documented as symptoms
of any particular diagnosis; nevertheless,
they are likely to be important for people
who present in primary-care settings.

Children and Adolescents
Findings from studies conducted before

September 11, 2001, indicate that school-
aged children are at higher risk for stress-
related reactions compared with adults
(Norris, Friedman, Watson, Byrne, et al.,
2002). This is similar to the post-Septem-
ber 11 study of NYC children in public
schools conducted by Hoven et al. (Applied
Research & Consulting, LLC, et al., 2002).
Pfefferbaum et al. (1999) found significant
symptoms of stress in a study that assessed
clinical needs of children in Grades 6–12
seven weeks after the Oklahoma City
bombing. Students reported strong reac-
tions following the event, including fear,
perceived life threat, physiological arousal,
worry for safety of family members or
friends, and feeling helpless. PTSD scores
were related to being female and expo-
sure through knowing someone killed or
injured in the attack. Grade level ac-
counted for little of the variance, and race–
ethnicity was not significant. The amount
of television viewing specific to the bomb-
ing was found to be the primary predictor
of PTSD; this factor was also found to be
important for children after the September
11 attacks.

In another report, Pfefferbaum, Doughty,
et al. (2002) suggested that subjective ap-
praisal of danger at the time of the event is
a better predictor of subsequent posttrau-
matic stress than other objective measures.
In their study, the three peritraumatic re-
sponses most frequently reported among

middle school children were (a) fear that a
family member or friend would be hurt, (b)
feeling nervous, or (c) feeling afraid. Chil-
dren’s responses to the bombing were also
studied through their letters mailed to in-
jured patients in an Oklahoma City chil-
dren’s hospital (Seideman et al., 1998).
Emotional responses reported most fre-
quently include feeling hopeful, regretful,
empathic, sad, fearful, and angry. Children
tried to understand or make some sense
out of the incident. Themes included focus-
ing on the perpetrator, loss, punishment,
and personal rights. Responses varied by
cognitive and moral developmental levels,
pointing out the importance of being alert
to differences in the way stress is expressed
at different ages.

The use of avoidance and denial in chil-
dren as well as adults emerged as the least
effective coping mechanisms and the ones
most predictive of PTSD and poor adjust-
ment (Whittlesey et al., 1999). For chil-
dren, parental psychopathology and sepa-
ration from family during the event led to
greater symptom severity (Norris, Fried-
man, Watson, Byrne, et al., 2002). Other
predictors, such as lower education and
negative parental behavior (Shalev, Peri,
Canetti, & Schreiber, 1996), have not been
demonstrated yet in the post-September 11
studies.

Ethnicity and Race
Trautman et al. (2002) described the im-

pact of the Oklahoma City bombing on 45
Asian and Middle Eastern immigrants liv-
ing in the community. Factors that were
most strongly associated with PTSD symp-
toms secondary to the Oklahoma City
bombing in this small sample were having
prior PTSD symptoms, older age, and
younger age at the time of original trauma.
Mollica et al. (1999) found high comorbidity
between PTSD and depression in refugees
(Bosnian Muslims, Bosnian Croats, Croats,
Serbs, and others) living in Croatia follow-
ing the war in Bosnia and Herzegovina.
Close to 40% of the sample of 533 adults

PSYCHOLOGICAL IMPACT OF TERRORIST ATTACKS 23



reported symptoms of depression, and 26%
reported symptoms of PTSD; 20.6% were
given both diagnoses. Only two studies in
the post-September 11 literature included
refugees (Kinzie et al., 2002; Pantin et al.,
2003), but prior trauma was a significant
predictor of PTSD in both samples. Studies
of other ethnic or racial minorities reported
so far included Chinese Americans and Af-
rican American college students, neither of
which apparently exhibited higher than ex-
pected symptom severity. However, neither
of these studies included a control group.

Trends Over Time
Few longitudinal studies of postdisaster

mental health exist. As was found in the
post-September 11 studies, the prevalence
of symptoms tends to decrease over time
(North, McCutcheon, Spitznagel, & Smith,
2002; Tucker, Pfefferbaum, Nixon, & Foy,
1999), Within 2 months after the Okla-
homa City bombing, 28% of the witnesses
were diagnosed with PTSD, but by the fol-
lowing year the prevalence had decreased
to 17%. Within 6 to 11 months after that
event, some recovery, in the form of ex-
pressed happiness and less reported confu-
sion, was apparent for children (Allen,
Dlugokinski, Cohen, & Walker, 1999). In
another study following the 1993 bombing
of the World Trade Center, children and
their parents were studied at 3 and 9
months after the event (Koplewicz et al.,
2002). Children who had been in the World
Trade Center during the bombing had sig-
nificant levels of PTSD symptoms, but only
3 would have met the DSM–IV criteria for
PTSD. Nevertheless, as a group, children’s
scores for posttraumatic stress were not
significantly different at the second round.
An interesting finding is that the associa-
tion between parents’ and children’s symp-
toms was higher at the second round,
which was interpreted as perhaps being
due to parental response to their children’s
persistent symptoms.

Many studies showed that, for a signif-
icant number of individuals, symptoms

continued for months or years. For exam-
ple, 89% of the people with bombing-re-
lated PTSD continued to be symptomatic
more than 3 months after the events, and
many had symptoms that persisted longer
than a year, despite treatment (North et
al., 1999). Only about half of the people
with early- and late-onset PTSD had recov-
ered at 3 years, although most of the people
with depression had recovered. None of the
predictors for developing PTSD proved to
be predictors for recovery. More than half
the people who experienced major depres-
sion had no prior history of the disorder,
but those who had a depressive illness be-
fore the event were likely to have a contin-
uation or recurrence of symptoms.

In Israel, Amir, Kaplan, and Kotler
(1996) found a positive relationship be-
tween time since event and symptoms of
PTSD, depression, anxiety, and somatiza-
tion in a study of people who had experi-
enced war, civilian terrorist bombs, and ac-
cidents. Type of event was not a significant
contributor to variation in any of the symp-
toms. Cwikel et al. (2000) found that prox-
imity and levels of exposure to the Cher-
nobyl nuclear disaster event in the former
Soviet Union were the most significant pre-
dictors of increasing levels of long-term
psychological distress for victims, with
symptoms evident even 8 years after the
accident. Although, as seen in studies of
September 11, most symptoms of psycho-
logical stress decreased over time, somati-
zation symptoms did not (Cwikel et al.,
1997). Children whose parents were killed
as a result of terrorist activity in Israel
demonstrated considerable psychopathol-
ogy 10 years later (Dremen, 1989).

Demographic and Psychosocial
Correlates of Symptom Severity

In general, most of the findings from
studies of the correlates and predictors of
post-September 11 symptom severity are
corroborated by studies of previous disas-
ters. Prior studies suggest that demo-
graphic risk factors include being female,
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being middle aged (40–60 years old), eth-
nic minority membership, and lower socio-
economic status. Social support and other
psychosocial characteristics, although not
well examined in the post-September 11
studies, are important considerations. Liv-
ing in a highly disrupted community and
lack of social support or resources were
found to predict difficulties following disas-
ters. Among women, being married and be-
ing a parent were predictors of poor out-
comes, which probably is due to loss and
the need to provide support to others (Nor-
ris, Friedman, Watson, Byrne, et al., 2002).
Simply having a family, however, should
not be used as a proxy for social support.
Other correlates that predicted postdisas-
ter problems in both pre- and post-Septem-
ber 11 samples include predisaster history
of psychiatric illness; proximity to the
event; and severity of exposure, particu-
larly in terms of injury, panic during the
disaster, bereavement, loss of property,
and displacement.

Recommendations for Future Research
The studies conducted during the 1st

year following the terrorist attacks and
events of September 11 are impressive and
contribute to an understanding of the reac-
tions of adults, children, and families who
were in close proximity to the events as
well as those who live in more distant areas
of the United States. Studies conducted
prior to September 11 indicate that the
groups at highest risk for postdisaster im-
pairment were survivors of mass violence
compared with survivors of natural or tech-
nological disasters (Norris, Friedman,
Watson, Byrne, et al., 2002). This suggests
that vigilance in the wake of the Septem-
ber 11 attacks is prudent, given the vio-
lent intent and outcome of the incidents,
and it emphasizes the importance of addi-
tional research to extend the findings of
studies conducted during the year after the
attacks.

The time limitation in our review—to
studies conducted during the first 12

months after September 11—and the nec-
essary delay in reporting studies that may
have been conducted later, precludes ex-
amination of longitudinal follow-up here.
Nevertheless, important implications for
practice and research are suggested from
prior research findings. Differences among
the studies in the prevalence of selected
mental health problems either within one
locality or across different locations may be
a result of methodological issues in the
studies. Few of the studies of the Septem-
ber 11 attacks assessed somatic symptoms,
yet these have consistently been identified
in past clinical reports as important indi-
cators or correlates of depression, anxiety,
and other mental health problems. The ex-
isting studies of the September 11 attacks
tend to focus primarily on assessing prev-
alence of PTSD. Although this was neces-
sary because its intensity and potential for
debilitation, additional research regarding
depression and other mental health prob-
lems—in NYC as well as the rest of the
United States—is needed.

The impact of the events is still not well
documented for areas in the country out-
side NYC. Further research on selected
U.S. cities—for example, those that might
be at risk for future terrorist attacks be-
cause of location, population density, archi-
tectural targets, and so on—is needed.

Future research on the impact of terror-
ist events on special populations—particu-
larly ethnic minorities; immigrants and
refugees; children; and individuals with ex-
isting diagnoses of PTSD, depression, and
physical problems—is essential, as they
are clearly the most vulnerable.

Although several studies included chil-
dren and parents, there is a lack of family-
based studies that focus on the impact of
relationships on adjustment. Few studies
examined factors that promoted resilience,
and additional studies on coping strategies
are needed.

Only two of the studies looked specifi-
cally at primary-care settings—which is
where most people do in fact seek initial
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health care for psychological and somatic
symptoms. These articles, however, pro-
vide a context for anticipating the long-
range impact of these events on the mental
health of individuals and families as well
as of health care providers, whose needs
are as yet uncatalogued. Pursuing these
areas of future research will strengthen
and enrich mental health professionals’
ability to deal with this and future terrorist
events, should they occur.

Implications for Primary-Care Practice
The studies we have reviewed provide

information that is useful for designing ed-
ucational material and interventions that
will increase the confidence and prepared-
ness of health care providers. The need for
early intervention and preventive psycho-
education using a family, community, and
primary-care model is necessary to assist
health providers who are likely to be either
first responders or consulted for delayed or
persistent symptoms.

Depression symptoms have been
shown—both in the September 11 litera-
ture and in prior studies of disasters—to be
either delayed in onset or not presented in
health care settings until up to 6 months or
more after the event. Because depression is
one of the most commonly seen mental
health problems in primary-care settings,
health providers need to increase their vig-
ilance and screening for this insidious
problem.

Delayed responses, especially symp-
toms of depression, may also be expected in
rescue workers and require that primary-
care practitioners be alert to these individ-
uals’ needs.

Few longitudinal studies are available
regarding the trajectory or patterns of psy-
chological symptoms after disasters. Those
that have been conducted suggest that
there may be significant long-term effects
that will affect the health care system.

The effects of the events on children,
particularly in terms of behavior and their
responsiveness to parental anxiety, corrob-

orate previous recommendations that
treatment be directed to families and com-
munities rather than to individuals only.

The increased risk for members of
racial–ethnic minorities, particularly His-
panics, to develop symptoms of PTSD, has
important implications, considering the
recent spotlight on disparities in the
quality of health care delivery for racial
and ethnic minority groups in the United
States (Smedley, Stith, & Nelson, 2002;
Shi, 1999).

The finding that anger (believed to be a
potential contributor to heart disease and
depression) was a very prevalent symptom,
and findings regarding symptom develop-
ment in people already suffering from
chronic illnesses, indicate that long-term
implications of stress may produce unex-
plained or unexpected symptoms (Hassett
& Sigal, 2002) as well as exacerbations of
health problems often treated in primary-
care settings.

A now-consistent finding—that amount
of television watching (related to the spe-
cific terror event) is a significant predictor
of subsequent distress, particularly for
children—has important implications for
future community-based education, inter-
vention, and resource development.
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