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INTRODUCTION

Traumatic experiences are relatively common. More than
two thirds of persons in the general population may ex-
perience a significant traumatic event at some point in their
lives, and up to one fifth of people in the United States may
experience such an event in any given year (1–5). Although
comparable international data are limited, large proportions
of populations in many countries have been exposed to
terrorism, forced relocation, and violence, which suggests
that the overall prevalence of exposure to traumatic
events worldwide may be even higher than that in the
United States (6, 7).

Disasters (e.g., floods, transportation accidents) are
traumatic events that are experienced by many people and
may result in a wide range of mental and physical health
consequences (8). In one survey of US residents, 13 percent
of the sample reported a lifetime exposure to natural or
human-generated disaster (9). In the National Comorbidity
Survey, 18.9 percent of men and 15.2 percent of women
reported a lifetime experience of a natural disaster (4). Post-
traumatic stress disorder (PTSD) is the most commonly
studied and probably the most frequent and debilitating
psychological disorder that occurs after traumatic events
and disasters (8, 10).

The growing threat of terrorism worldwide has height-
ened our awareness of disasters as a potentially important
determinant of population health and suggests a pressing
need both to identify key areas of consensus in post-
disaster research and to highlight areas that require
additional study (11). It is our purpose in this review to
contribute to this overall goal by comprehensively and
systematically assessing the epidemiologic evidence about
PTSD after disasters.

REVIEW OF THE LITERATURE

We limited this review to studies conducted between
1980, when PTSD was first codified as a disorder in the
Diagnostic and Statistical Manual of Mental Disorders
(DSM), Third Edition (DSM-III) (12), and 2003. Although
we limited this review to studies conducted after 1980, there
is a substantial body of literature preceding that date, and
this research had a profound influence on the empirical work
that is reviewed here. Much of this work sought to
understand the psychological sequelae of exposure to
traumatic events among persons who had fought in or been
the victims of war and violent conflict (13). Early terms
that were used to describe the psychological symptoms
observed after traumatic events included ‘‘nervous shock’’
(14), ‘‘shell shock’’ (15, 16), ‘‘traumatic neurosis’’ (17), and
‘‘rape-related fear and anxiety’’ (18).

Because a number of studies published since 1980 have
assessed disasters retrospectively, this review covers dis-
asters occurring over a 40-year period. The earliest disaster
included in our review is a 1963 landslide and flood that
took place in northeastern Italy (19), and the most recent
disaster included is the September 11, 2001, terrorist attacks
in New York City (20–32). We identified the published litera-
ture using the MEDLINE, PsychINFO, and PILOTS data-
bases, covering both US and international studies that
assessed the epidemiology of PTSD after disasters. We also
retrieved articles from key reviews (8, 33) that were not
included in our own literature review. This review was
not intended to cover the full range of consequences of
disasters or the epidemiology of PTSD after individual
traumatic experiences; we refer the reader to recently
published comprehensive reviews of these topics (8, 33,
34). We limited ourselves to studies that either explicitly
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assessed PTSD as a disorder or used DSM criteria to
assess post-traumatic stress symptoms; we did not include
several other studies that assessed only psychological
symptoms or other psychiatric disorders after disasters.
Keywords and terms used for the search included primarily
‘‘post-traumatic stress disorder,’’ ‘‘PTSD,’’ ‘‘disaster,’’
‘‘trauma,’’ and ‘‘mental health.’’

Classifying a traumatic event as a disaster is not always
straightforward, and the distinction between individual
traumatic experiences and disasters may be unclear. A
substantial body of literature, particularly in the fields of
sociology and hazard and risk management, has conceptu-
alized disasters and their consequences (35). Much of this
work has focused on disasters that are severely damaging
and disruptive (36). Different definitions of disasters,
at times conflicting, have been offered both by official
agencies and by scientists in the field (37, 38). In reviewing
the epidemiologic literature about mental health after
disasters there are particular challenges that make the
use of a single such definition limiting. For example, while
commercial airplane crashes are nearly always considered
disasters in the literature, personal airplane crashes (which
may result in the death of several persons) seldom are.
Similarly, although many disaster definitions are predicated,
at least in part, on loss of life, some of the most important
and best-documented disasters in the past 20 years (e.g.,
the Three Mile Island nuclear reactor accident (39)) did
not involve loss of life. Therefore, for the purposes of this
review, we deferred to the characterization of the event in
the peer-reviewed literature and considered an event a di-
saster if it was considered a disaster by the authors of the
papers reviewed.

It has already been documented that human-made/
technological disasters may have different and more marked
consequences than natural disasters (8). As such, we present
all findings within these two broad categories of disasters
separately. This allows us to draw general inferences from
relatively comparable exposures. Within each category, we
document findings about the prevalence, correlates, and
course of PTSD. A total of 192 references that addressed
the epidemiology of PTSD after disasters were included in
this review; among these, 106 pertained to technological/
natural disasters and 86 pertained to natural disasters.

METHODOLOGICAL ISSUES

In evaluating studies of the epidemiology of PTSD
after disasters, the following methodological issues must
be considered: 1) the definition and assessment of exposure;
2) the comparability of PTSD assessments across studies;
3) the assessment of PTSD prevalence and incidence; and
4) the cross-disaster comparability of correlates and course.

Complex assessment of exposure

Disasters are mass traumatic events that involve multiple
persons and are frequently accompanied by loss of property
and economic hardship on a large scale. As such, there may
be a wide range of people who may be considered ‘‘victims’’
of a disaster, including those who nearly escape death, those

who are injured, family members of the deceased, and those
who witness a catastrophic event. From an epidemiologic
standpoint, this range of potential disaster exposures
complicates both cross-study comparisons and extrapolation
of observations from one disaster context to another. It is
difficult to avoid this complication in postdisaster epidemi-
ology, since disasters and exposures to them vary dramat-
ically, even when the disasters are similar. For example,
schoolchildren exposed to the American Embassy bombing
in Nairobi, Kenya, in 1998 could have seen or heard the
event, had a parent who died in the event, or simply been in
the vicinity of the incident (40). In contrast, after a terrorist
bombing of a bus, exposed persons could include those who
were on the bus itself, those who were entering or exiting the
bus at the time of the bombing, or the families of victims
(41). In the context of large disasters such as the September
11, 2001, terrorist attacks in New York City, it is plausible
that all residents of a particular city may be somewhat
‘‘exposed’’ to the disaster, though this clearly introduces
a broad range of possible individual exposures (11, 30).
Therefore, in reviewing cross-disaster comparisons of stud-
ies, adequate attention must be paid to the specific definition
of the exposed group being studied.

Comparability of different PTSD assessment methods

PTSD was first recognized as a diagnostic entity in 1980,
when it was included in the DSM-III (12). PTSD was
classified as an anxiety disorder, and diagnostic criteria for
PTSD were introduced. These criteria included a gateway
criterion (criterion A) which suggested that certain traumas
were ‘‘eligible’’ traumas and that only these events were
capable of producing PTSD. The DSM-III diagnosis
of PTSD also required the presence of one criterion B
symptom pertaining to reexperiencing the trauma, one
criterion C symptom pertaining to numbing or decreased
responsiveness to the outside world, and two criterion D
symptoms pertaining to hyperarousal. Since the introduc-
tion of PTSD as a diagnostic category, diagnostic criteria for
PTSD have been changed twice. The criteria were ex-
panded in the Revised Edition of the DSM-III (DSM-III-R)
(42). The criterion A definition was maintained relatively
unchanged, and the required B, C, and D criteria were
expanded from four symptoms to seven symptoms. A DSM-
III-R diagnosis of PTSD required the individual to have one
criterion B reexperiencing symptom, three criterion C
avoidance symptoms, and two criterion D hyperarousal
symptoms. In addition, a duration criterion of ‘‘at least 1
month’’ was added as criterion E. The Fourth Edition of the
DSM (DSM-IV) (43) changed the definition of criterion A.
The new definition includes criterion A1 (exposure to a
traumatic event) and criterion A2, which is a subjective
assessment of the criterion whereby the person reports
experiencing horror or helplessness at the trauma. DSM-IV
criterion A is broader than that in DSM-III-R and provides
a list of examples that is more inclusive. For example, such
events as the sudden death of a close relative could
potentially qualify as criterion A1 events under the DSM-
IV definition. However, less extreme stressors (e.g., an
expected death of a relative) are explicitly excluded.
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Therefore, in comparing studies that have assessed PTSD
across studies over the past 40 years, it is important to keep
in mind that changing definitions of PTSD may affect the
documented prevalence, correlates, and course of PTSD.
Web table 1 (posted on the Epidemiologic Reviews website
(http://epirev.oupjournals.org/)) presents a comparison of
diagnostic criteria for PTSD, including those in the DSM-
III, DSM-III-R, and DSM-IV.

In addition, although the diagnosis of PTSD (as with all
psychiatric disorders) is ideally made by a trained mental
health professional following the criteria established in the
DSM, many postdisaster studies make use of structured
screening tools that have been shown to be valid instru-
ments for the assessment of PTSD either by clinically
trained persons or by laypersons. However, with the possible
exception of the Clinician Administered PTSD Scale (44)
and the Structured Clinical Interview for DSM-III-R (45),
which are both clinician-administered interviews, there is no
consensus in the PTSD literature about the best instrument
for lay administration. The most commonly used instru-
ments in the PTSD research literature are the Impact of
Event Scale (46) and the Diagnostic Interview Schedule
(47). Newer measures like the PTSD Check List (48), the
National Women’s Study PTSD module (49), and the
Civilian Mississippi Scale for PTSD (50, 51) have been
adapted from some of the older instruments and validated
and are becoming more common in PTSD research.
Although a full discussion of the implications of the use of
different instruments is beyond the scope of this review, we
note that differing sensitivities and specificities of screening
instruments and their potential role in shaping assessments
of PTSD have been well documented (52–55).

PTSD prevalence and incidence

In most instances, disasters take place over a short period
of time. For example, a tornado may pass through a town,
leaving substantial devastation in its wake. As such, post-
disaster studies may be particularly well-suited to providing
incidence estimates of PTSD in their aftermath. However,
very few studies are designed to follow persons who had
been screened for PTSD predisaster to ensure that assess-
ment of incidence is carried out among persons with no
previous PTSD. Therefore, although some studies refer to
PTSD ‘‘incidence,’’ in most instances this is better con-
sidered to be PTSD prevalence at a given postdisaster time
point; we use the term ‘‘prevalence’’ to discuss postdisaster
PTSD burden throughout this review, except in cases where
incidence was clearly calculated among persons without
predisaster PTSD.

There are two further complications in considerations
of PTSD prevalence after disasters. First, in some but not all
studies, investigators explicitly assess PTSD related to the
disaster. As such, it can be argued that even if persons had
preexisting PTSD linked to a different traumatic experience,
the PTSD being documented is incident postdisaster PTSD.
However, this obscures the fact that the clinical manifesta-
tion of the disorder is the same, irrespective of qualifying
traumatic event exposure. Second, the postdisaster PTSD
literature is predominantly concerned with assessing PTSD

at any time between a particular disaster and the time of the
assessment itself. These assessments are typically carried
out during the first year after a disaster (41, 56–61), with
notable exceptions, particularly in studies where disaster
victims have been assessed years and sometimes decades
after the disaster occurred (62–64). Therefore, the preva-
lence of PTSD reported in most studies is properly un-
derstood as a period prevalence. However, a few studies
have documented ‘‘current’’ PTSD (frequently PTSD prev-
alence in the previous month or the previous 6 months)
(24, 65) which may not be directly comparable to the period
prevalences documented in other studies. Unfortunately, the
peer-reviewed postdisaster literature is frequently unclear
about both the period of PTSD assessment and whether
the assessment instruments explicitly linked PTSD to the
disaster event. Therefore, it is important to be cautious when
interpreting reported postdisaster PTSD prevalence. Al-
though, because of space constraints, we do not explic-
itly discuss different time frames of assessment of PTSD
postdisaster for all of the studies discussed in our review,
these considerations guided the observations made here.
Web tables 2 and 3 provide more comprehensive detail
about papers reviewed to allow for cross-study comparison.

Cross-disaster comparability of PTSD correlates and

course

The overwhelming majority of studies that have assessed
postdisaster PTSD have used cross-sectional study designs.
However, there is substantial heterogeneity in study anal-
ysis. Although regression modeling is frequently used to
document important correlates of PTSD, the range of corre-
lates tested and the model-building techniques used to assess
statistically significant correlates vary dramatically between
studies. In addition, model-building techniques are not
specified in a substantial proportion of published studies,
suggesting a need for caution when drawing general infer-
ences about the universe of important correlates of PTSD
after disasters. For example, although we can deduce with
some certainty that women are at higher risk of PTSD after
disasters (as discussed below), it is unclear whether the lack
of a significant gender-PTSD association in many studies’
final analyses means that 1) in specific disaster contexts,
gender is not an important correlate of PTSD or 2) the
inclusion of potential mediators (e.g., social support) ob-
scures the gender-PTSD relation in multivariable analyses.

The study of the course of PTSD is complicated both
by the relatively small number of longitudinal studies that
have been designed to test the course of PTSD and by
inconsistent assessment in the studies that have documented
the course of PTSD. For example, in one assessment of
PTSD in a cohort study of persons exposed to a mass
shooting in Killeen, Texas, in 1991, PTSD prevalence was
documented 6–8 weeks and 13–14 months after the incident
(66). While it is possible to directly compare these findings
with those from a study of PTSD conducted after a 1992
courthouse shooting in Missouri that also employed similar
assessment time frames (67), it is less feasible to compare
these findings with those of a cohort study of firefighters
exposed to bush fires in southeastern Australia in 1983 who
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were assessed 4, 11, and 29 months after the incident (68).
In the absence of sufficient numbers of studies that have
replicated methods and timing of postdisaster PTSD assess-
ment, inference about the course of PTSD after disaster is
necessarily limited.

FINDINGS

On the Epidemiologic Reviews website (http://epirev.
oupjournals.org/), we present findings from human-made/
technological disasters (Web table 2) and natural disasters
(Web table 3) separately. Web table 4 is a summary table
that presents, for easy reference, findings on the prevalence
and course of PTSD from studies that presented data on
these two parameters. While we intended our tables to be
comprehensive and included in them, for reference, all
relevant epidemiologic studies of postdisaster PTSD that we
identified, we do not discuss all of those studies in this
review. Instead we focus on general observations from these
studies for the purpose of drawing meaningful overall
inferences.

Studies of human-made or technological disasters

Prevalence and incidence. It is useful to consider the
prevalence of PTSD as documented in multiple studies after
human-made/technological disasters within specific popu-
lation groups that are typically studied after these incidents.
Here we present findings from studies concerning adult
victims of disasters, rescue workers, the general population,
and children, respectively.

Most studies have focused on adults who were direct
victims of the disaster. This includes adults who survived
the 1989 air disaster in Kegworth, United Kingdom, in which
a Boeing 737 jet crashed into an embankment, killing 47
persons on board (69); commercial fishers from a commu-
nity near the 1989 Exxon Valdez oil spill in Alaska (70); and
persons who were in the Murrah Federal Building during the
1995 terrorist bombing in Oklahoma City, Oklahoma (10).
Most investigations of adult victims of these disasters
suggested a high prevalence of PTSD at first assessment,
generally within the first year after the disaster. The
prevalence of PTSD in the first year after human-made/
technological disasters has been documented to range
between approximately 25 percent and 75 percent. For
example, the prevalence of PTSD was 29 percent among
persons exposed to the mass shooting episode in Killeen,
Texas, in 1991 (71) and among Indianapolis, Indiana, Ramada
Inn employees who were on-site when a fighter jet crashed
into the hotel in 1987 (72). At the other extreme, the
prevalence of PTSD was 73 percent among survivors of the
Piper Alpha oil rig disaster in 1988, where a gas leak
induced an explosion and fire took the lives of 167 men (73).
All three of these assessments were carried out during the
first 3 months after the disaster in question. Most studies of
adult survivors of disaster have found a PTSD prevalence of
30–60 percent after a disaster (10, 70, 74–78).

Among persons involved in rescue efforts after disasters,
the prevalence of PTSD ranges from approximately 5 per-
cent to 40 percent (79–87)—lower than the prevalence

documented among direct survivors of disasters. Most studies
have found a PTSD prevalence of 5–20 percent among
rescue workers during the first year after a disaster (88, 89).
A few studies have compared samples of rescue workers and
persons directly affected by a disaster, allowing direct
comparison between the two groups (89, 90). For example,
in a study carried out after the 1995 Oklahoma City
bombing, the prevalence of PTSD in the first 34 months
after the bombing among firefighters (13 percent) was lower
than that among those primarily exposed (23 percent) (89).

Studies that have documented the prevalence of PTSD
in the general population after disasters have uniformly
documented a lower prevalence of PTSD in the general
population than among direct victims and rescue workers
(11, 25, 30, 65, 91, 92). The prevalence of PTSD in the
general population during the first few years after a disaster
has been shown to range from approximately 1 percent to 11
percent (30, 91, 92). For example, in a cross-sectional study
of 13Alaska communities after the ExxonValdez oil spill, the
overall population prevalence of PTSD in the first year after
the accident was 9.4 percent (92). In two different studies of
the general New York City population after the September
11, 2001, terrorist attacks, the prevalence of PTSD was 7.5
percent in a telephone-based sample (24) and 11.2 percent in
a World Wide Web-based sample (30) 1–2 months after
September 11. The latter study also found an overall 4.3
percent prevalence of PTSD in the US population after the
attacks (30). A study that assessed the prevalence of PTSD
among two general populations in the former Soviet Union,
one closer to the Chernobyl nuclear reactor site and the other
further away from the reactor, found that 6.5 years after the
1986 accident, the prevalence of PTSD in the population
nearer the site was 2.4 percent, as compared with 0.4 percent
in the population 500miles (800 km) away from the site (91).
Studies that have included both samples of direct victims of
disaster and persons in the general population have confirmed
that the prevalence of PTSD is higher in the former type of
group (72, 76, 77). For example, a cohort study of school-
children who survived the 1988 crash of the cruise ship
Jupiter with another ship in Greece and friends or acquain-
tances from their school, whowere not directly involved in the
disaster, showed that the prevalence of PTSDwas 51.5 percent
among the survivors at some time during follow-up, as
compared with 3.4 percent among other children in the
school (77). There is a substantial body of literature that has
assessed post-traumatic stress symptoms and symptom
severity after disasters in the general population but has not
used validated instruments that allow assessment of PTSD
prevalence or incidence (31, 32, 93, 94).

A smaller number of studies have evaluated the prev-
alence of PTSD among children after disasters (22, 40,
95–102). The assessment measures that have been used in
studies of children are inconsistent, and many of the studies
of children have documented PTSD symptoms only, limit-
ing cross-study comparisons of the prevalence of PTSD. For
example, a cross-sectional study of children conducted after
a 1984 sniper attack on a school playground in Los Angeles,
California, showed that 38.4 percent of the children had
moderate or severe levels of PTSD symptoms 1 month after
the incident (100). Following another school shooting in
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Winnetka, Illinois, in 1998, the prevalence of PTSD based
on DSM-III-R criteria was assessed to be 8 percent among
children 8–14 months later (101).

A few studies have been conducted among other specific
groups after disasters, including psychiatric or medical patients
(23, 103), specific racial/ethnic groups (28), and parents of
children who are exposed to disasters (22, 63). There are
insufficient numbers of these studies to draw general inferences
about the prevalence of PTSD after disasters in these groups.

Correlates of PTSD. Awide range of correlates of PTSD
after disasters have been studied, ranging from demographic
characteristics to personal psychological factors and event
exposures. Female gender has consistently been shown to be
a risk factor for the onset of PTSD after disasters (26, 29, 31,
70, 92, 95, 104). Psychological factors such as guilt (73,
101, 105–107), anger (73, 108), external locus of control
(109, 110), and weaker coping ability (32, 111–114) have
been associated with PTSD onset. A history of prior traumas
and stressors (24, 25, 65, 82, 115, 116) and a history of prior
or comorbid psychiatric conditions (66, 77, 89, 108, 117–
119) have both been associated with PTSD onset across
multiple studies, as has low social support (67, 109, 120,
121) and having poor relationships with family members
and coworkers (which is probably a proxy for low social
support) (70, 95, 122). Media exposure, particularly televi-
sion watching, has been associated with PTSD (30, 96, 98,
123), although all of the studies demonstrating this associ-
ation have been cross-sectional, raising issues about the
causal direction of the association.

Degree of exposure to a disaster is consistently associated
with the likelihood of PTSD (80, 114, 123–131). There is
a wide range of potential exposures to disasters, and they
vary dramatically between disasters. For example, being
blocked while trying to escape flood waters and having
prolonged exposure to flood waters were important corre-
lates of PTSD after the 1972 Buffalo Creek, West Virginia,
dam collapse (125). After the Winnetka, Illinois, school
shooting, correlates of PTSD included fear of being shot
(101). After the Bijlmermeer plane crash of 1992, in which
an airplane crashed into a residential area of Amsterdam, the
Netherlands, having lost a home was an important correlate
of PTSD onset (132). Among rescue workers, the length of
time spent exposed to the Oklahoma City bombing site
was associated with the likelihood of PTSD (89). Range
of exposure, as assessed across studies, also provides an
opportunity for comparison and suggests that the nature of
a person’s exposure to a disaster is an important determinant
of the likelihood of developing PTSD after a disaster. As
we noted above, the prevalence of PTSD after a disaster
is highest among persons who were directly exposed to
the disaster (frequently characterized as ‘‘victims’’), lower
among rescue workers, and lower yet in the general
population. These groups probably represent different levels
of exposure to disasters, with direct victims having the
highest exposure and associated PTSD prevalence while
persons in the general population have the lowest levels of
exposure and prevalence. Studies that have assessed multi-
ple groups after the same disaster allow for direct compar-
ison. For example, an assessment of hotel employees who
were either on-site or off-site when a fighter jet crashed into

their hotel in 1987 showed that the prevalence of PTSD
among employees who were on-site was 29 percent, as
compared with 17 percent for off-site employees (72). A
number of studies have assessed areas close to and distant
from a disaster site, consistently showing that the prevalence
of PTSD is higher among persons closer to the disaster than
among those further away (30, 91).

Other factors that have been shown to be correlates of
PTSD after disasters include low socioeconomic status (21,
67, 82), age (69, 88, 102, 133), race/ethnicity (134), and
employment status (25, 135). These factors have not been
studied sufficiently for us to draw conclusions about their
reproducibility in other postdisaster situations.

Course of PTSD. Relatively few studies have included
longitudinal assessments allowing evaluation of the course of
PTSD after human-made/technological disasters. In a cohort
study of male college basketball players who were aboard
a chartered aircraft that crash-landed in 1984, the prevalence
of PTSD declined from 54 percent in the first month after
the incident to 10–15 percent 12 months after the incident
(136). This rapid decline has been corroborated in pro-
spective studies of rescue workers after an oil rig accident,
a school bus accident, and theUSS Iowa gun turret explosion
(79, 81, 137); among elderly community residents after the
Lockerbie disaster, in which a terrorist bomb destroyed Pan
Am Flight 103 over southern Scotland in 1988, killing all on
board (138); and in a serial cross-sectional study of the
general population after the September 11 terrorist attacks
(25). However, most studies that have assessed the course of
PTSD after disasters among direct victims suggest that
PTSD is persistent for a few years after the disaster among
victims with early PTSD onset. Seminal studies carried out
after the Buffalo Creek dam collapse showed that 25 percent
of adults had current PTSD 14 years after the incident, as
compared with 59 percent at any time in the 14 years after
the incident (75). In a cohort study of victims of the Jupiter
cruise ship disaster in Greece, 34 percent of persons who
had PTSD in the first 5 months after the incident still had
PTSD 5–8 years after the incident (77). This long-term
course of PTSD among victims of disasters has been
corroborated in prospective studies of Pan Am Flight 103
litigants (139), persons exposed to the mass shooting in
Killeen, Texas (66), persons affected by the Oklahoma City
bombing (10), and survivors of a 1996 subway bombing in
Paris, France (135). None of these studies assessed the
course of PTSD over a long enough period of time to
reliably document whether the course of PTSD represents
a monotonic decline over time and whether there is late-
onset PTSD, although two of the aforementioned studies
(66, 139) did not document any cases of delayed PTSD
onset. A recent serial cross-sectional study conducted after
the September 11 terrorist attacks suggested that there were
different determinants of PTSD persistence as compared
with determinants of PTSD onset (25), although this has not
been explored in enough studies for generalized inference.

Studies of natural disasters

Many of the observations that can be drawn from studies
of natural disasters confirm what was discussed above in the
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context of human-made or technological disasters. We sum-
marize here the key observations about PTSD after natural
disasters, highlighting differences between the epidemiol-
ogy of PTSD after natural disasters and PTSD following
human-made/technological disasters. We refer the reader to
Web table 3 for further details about individual studies.

Prevalence of PTSD. Consistent with previous observa-
tions (8), the prevalence of PTSD documented in studies
after natural disasters is generally lower than that docu-
mented in studies after human-made/technological disasters.
However, in studies of natural disasters, it is more difficult to
explicitly identify groups of persons who can be considered
direct victims. Most research after natural disasters has been
carried out after events such as earthquakes, hurricanes, or
tornadoes (140–144). While in studies of human-made/
technological disasters there is usually an obvious group of
direct victims—for example, passengers on an airplane that
crashes (136)—this is less often the case in natural disasters
such as earthquakes, which affect large areas. As such, among
studies of PTSD after natural disasters, study samples
predominantly include persons from a broader area affected
by the disaster (145–147). This group may plausibly include
both persons who were markedly exposed to the disaster
(through personal exposure or through the exposure of
a family member) and persons who were less directly
exposed. Therefore, the lower prevalence of documented
PTSD in studies of PTSD after natural disasters as com-
pared with studies of PTSD after human-made/technologi-
cal disasters is not surprising. Overall, studies carried out
after natural disasters report a PTSD prevalence ranging
from approximately 5 percent (148) to 60 percent (140) in
the first 1–2 years after a disaster, although most prevalences
reported are in the lower half of this range (142, 144, 145,
147, 149–157). Higher prevalences have been reported
among specific groups, including clinical samples (158)
and persons who were in areas heavily affected by the
disaster (159–161).

A number of studies of PTSD after natural disasters have
studied PTSD among rescue workers, particularly firefight-
ers. After the 1983 bush fires in southeastern Australia, a 50
percent prevalence of PTSD was observed among fire-
fighters during the first 2 years of follow-up (162). A similar
high prevalence of post-traumatic morbidity was docu-
mented among male firefighters after the Chi-Chi earth-
quake in Taiwan in 1999 (163).

Post-traumatic stress symptoms have been documented
among children after natural disasters in a number of
studies. After the Armenian earthquake of 1988, 95 percent
of children from a severely exposed city and 26 percent of
children from a mildly exposed city had severe levels of
post-traumatic stress symptoms 1.5 years after the incident
(164); the prevalence of symptoms among mildly exposed
children is consistent with assessments of children from
three San Francisco Bay Area communities exposed to the
Loma Prieta earthquake in 1989 (165), from Florida after
Hurricane Andrew in 1992 (166), and from North Carolina
after Hurricane Floyd in 1999 (167). A cross-sectional study
carried out after the 1999 Chi-Chi earthquake in Taiwan
showed a 20 percent prevalence of PTSD among children
during the first 6 weeks after the incident (168).

Correlates of PTSD. Correlates of PTSD after natural
disasters are comparable to correlates documented after human-
made/technological disasters. These include psychological
factors such as neuroticism (68, 169, 170), guilt (171),
difficulty concentrating (172), coping strategies (62, 173–
175), obsessive traits (176), and psychiatric comorbidity
(140, 144, 149, 177–182). Women are more likely than men
to have PTSD after natural disasters (145, 147, 150, 183–
186), and low social support is associated with a higher
likelihood of PTSD (166, 187, 188). A greater degree of expo-
sure to a disaster is consistently associated with the likeli-
hood of PTSD (143, 146, 165, 189–202).

Exposure to stressors before or after the incident (150,
189, 203–208) and television viewing (162) have been
associated with PTSD after natural disasters, albeit in fewer
studies. A few studies have documented an association between
parental symptoms of PTSD and symptoms of PTSD among
their children (59, 206, 209–213). Race/ethnicity (10, 150,
151, 187), relocation (159, 192), and low socioeconomic
status (212, 214) are inconsistently associated with PTSD
after natural disasters.

Course of PTSD. There have been few published peer-
reviewed studies that have assessed the course of PTSD after
natural disasters. Notably, in a cohort study of firefighters
conducted after the 1983 Australian bush fire, 21 percent of
the firefighters were documented to have persistent PTSD
over a 2-year period (162). In contrast to the studies of
PTSD after human-made/technological disasters (66, 139)
discussed above, this study also documented multiple patterns
of PTSD, including delayed-onset PTSD. In a random
sample of adults studied after the 1989 earthquake in
Newcastle, Australia, the prevalence of PTSD was shown
to decrease by approximately one half in the first 2 years
after the earthquake (211). A cohort study of residents of
Dade County, Florida, exposed to Hurricane Andrew in
1992 found that the prevalence of PTSD increased slightly
from 26 percent to 29 percent between 6 months and 30
months after the hurricane and, importantly, that while intru-
sion and arousal symptoms declined over time, avoidance
symptoms increased (207). An increase in PTSD was also
documented between 3 months and 9 months after the 1998
Zhangbei-Shangyi earthquake in China (215).

DISCUSSION

Limitations

In preparing this paper, our goalwas to carry out a systematic
review of the evidence regarding PTSD after disasters that
might suggest a direction for research and intervention.
However, there were specific decisions made in the conduct
of this review and particular limitations of the literature in the
field that, to some extent, influenced the conclusions drawn
here.

First, we chose to present a comprehensive review,
filling a gap in the epidemiologic literature. This approach
allowed us to understand and draw inferences from the
body of work in the field that is likely to influence other
researchers and practitioners. However, in providing a com-
prehensive review, we considered both studies that were
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epidemiologically sound and studies that may have included
biases or may have been poorly designed. There are two
reasons why we opted not to limit our review exclusively to
‘‘well-designed’’ studies. First, the evidence in the field is
published in journals that cross disciplines, and different
reporting styles make it virtually impossible to systemati-
cally assess all studies according to uniform epidemiologic
criteria. Second, given the nature of disasters, it is typically
the case that only one or two studies are conducted after
a given disaster, frequently by local researchers. In several
instances this work has been important, given the unique
nature of the event being studied, and has influenced subse-
quent research. Although we have provided Web tables that
comprehensively review the body of work in the field, our
discussion in the text has focused primarily on studies that
were well-designed and that made unique contributions to
the field. We endeavored in the tables to provide sufficient
information in a concise format to allow readers to evaluate
the contribution of each paper and weigh the evidence for
themselves.

Second, as we noted above, the changing diagnostic
criteria for PTSD over time make cross-study comparisons
challenging. In addition, although disasters occur all over
the world and are studied all over the world, there are cross-
cultural limitations inherent in the use of assessment in-
struments that were primarily designed and validated in
developed countries, primarily the United States. These
factors both limit and suggest caution about inferences that
can be drawn from cross-study comparisons across disas-
ters, as in this review. A full assessment of how the changing
diagnostic criteria for PTSD have affected prevalence
estimates obtained across studies would require compara-
tive analysis of raw data across studies or, at the least,
a comparison of symptom profiles across studies. Unfortu-
nately, very few studies have documented specific symp-
toms, making such comparisons difficult. Similarly, without
appropriate validation of assessment instruments in the
relevant cultural context, it is impossible to determine
whether specific instruments introduce systematic bias
when used in a different culture than the one for which
they were designed.

Third, our review, intended for an epidemiologic audience,
focused on PTSD as a categorical disease outcome; we did
not consider other mental (or physical) health consequences
of disasters. Our goal was to summarize the epidemiologic
literature as it pertains to one disorder that probably remains
the most prevalent and debilitating consequence of disasters.
In using this approach, we do not mean to suggest that other
disorders do not also impose important burdens after
disasters or that PTSD frequently occurs in isolation (8).
Other psychiatric disorders, such as anxiety and depression,
have been documented after disasters, and there has been
discussion in the literature about the problems involved in
focusing only on PTSD as the outcome of interest after
disasters (216, 217). Subsequent reviews would do well to
systematically assess the literature on other psychiatric
conditions after disasters, as well as (perhaps more impor-
tantly) the literature on comorbidity.

Fourth, our review was limited by the extant epidemio-
logic literature and did not include important factors in

PTSD epidemiology about which there is a paucity of
empirical research. For example, features of the postdisaster
environment, including access to services and social co-
hesion in the affected communities, may be as important in
the long-term course of PTSD after disasters as the disasters
themselves (218). However, the epidemiologic literature on
these factors is limited, and as such, a fuller discussion of
their potential role in the course of PTSD after disasters is
not included here. Features of the postdisaster environment
that affect the PTSD trajectory may be a particularly fruitful
area for future research.

Summary and future research

Studies conducted in the aftermath of disasters during the
past 40 years have shown that there is a substantial burden
of PTSD among persons who experience a disaster. In
particular, the published peer-reviewed literature is consis-
tent in showing that the extent of exposure to a disaster is
probably the most important risk factor for the development
of disaster-related PTSD. Therefore, persons who are direct
victims of a disaster—for example, those who are injured
during the disaster—have a greater likelihood of developing
PTSD than other groups. In comparison, the prevalence of
PTSD after disasters is lower among rescue workers and
lower yet in the general population.

Although the prevalence of PTSD has been found to
be higher after human-made/technological disasters than
after natural disasters, this appears to be largely due to dif-
ferences in sampling. Most studies conducted after human-
made/technological disasters have focused on direct victims
(e.g., persons who witnessed the N149 supertanker explo-
sion in 1994 (105)), while a smaller set of studies has
assessed PTSD in the general population (e.g., New Yorkers
after the September 11 attacks (24)). However, studies of
natural disasters typically include samples of people in
the overall community who were potentially affected by
the disaster (e.g., residents of a city where an earthquake
occurred (219)). These samples are likely to include both
persons who are direct victims and others in the general
population who probably had substantially lower exposure
to the disaster.

Arguably, the available information is sufficient to suggest
plausible ranges of PTSD prevalence that can be expected in
the first year after disasters, within exposure groups. The
empirical evidence suggests that the prevalence of PTSD
among direct victims of disasters is 30–40 percent, the
prevalence among rescue workers is approximately 10–20
percent, and the prevalence in the general population is
approximately 5–10 percent. These summary estimates, by
definition, are simplifications, and there are abundant studies
showing that the prevalence of PTSD is substantially higher or
lower than these ranges for particular groups. The scope of the
disaster and the group’s exposure to the disaster are probably
the most important factors in determining the eventual
prevalence of PTSD. Simply put, some disasters are more
horrifying than others and are accompanied by more injury,
property destruction, and threats to individuals. Particularly
high prevalences of PTSD have been reported among victims
of disasters such as the Buffalo Creek dam collapse (75) and
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the Piper Alpha oil rig fire (73), where survivors had been in
imminent danger of dying during the disaster and lost
colleagues and friends. In contrast, the documentedprevalence
of PTSD in the general population after the September 11,
2001, terrorist attacks in New York City (24) was not
disproportionately higher than that in other studies of PTSD
in the general population after disasters (65); this probably
reflects the fact that while the September 11 attacks dramat-
ically affected US national discourse, exposure to the disaster
for most persons in the general NewYork City population was
relatively limited.

In addition to exposure to an event, a number of risk factors
for PTSD have been identified and shown to be important
across multiple studies. Women are consistently shown to have
a higher prevalence of PTSD after disasters than men (70,
184). Persons with preexisting or concurrent psychiatric
comorbidity and persons who have previously experienced
traumatic events or substantial stressors (203) also have higher
risks of disaster-related PTSD. Low social support has been
shown to be a risk factor for PTSD in several studies (166,
187). Although there are a number of psychological character-
istics that have been associated with postdisaster PTSD, there
is no one psychological profile, with the possible exception of
poor coping (32), that emerges as particularly predisposing to
postdisaster PTSD after psychiatric comorbidity has been
accounted for. The potential role of television viewing as
a correlate of postdisaster PTSD is intriguing (123); future
research should assess this further using longitudinal study
designs. In addition, although the general social and economic
context may change after a disaster—including, for example,
changes in employment opportunities and social capital—
there is a paucity of research that has systematically
assessed the role of macro-level factors in shaping post-
disaster risk of PTSD. The role of a number of factors,
including race/ethnicity and socioeconomic status, in post-
disaster PTSD risk remains unclear.

The course of PTSD after disaster has been studied in
relatively few studies, making it difficult to draw general
conclusions. Studies carried out among direct victims of
disasters have demonstrated the persistence of at least one
third of cases of early-onset PTSD for more than 2 years
after disaster exposure (139); some studies have shown the
persistence of PTSD in more than one third of original cases
more than a decade after the disaster exposure (75). Exist-
ing studies provide conflicting evidence about the trajectory
of PTSD after disasters (10, 68, 220). Although there has
been a suggestion that the determinants of PTSD persistence
are different from the determinants of PTSD onset (25),
there is scant evidence addressing this possibility in the
disaster literature.

There is little scientific rationale for carrying out addi-
tional studies specifically aiming to document the burden
of PTSD after disasters. An ample body of work, reviewed
here, provides compelling evidence regarding the prev-
alence of PTSD after disasters. We recognize, of course, that
documenting the prevalence of PTSD after a particular
disaster may have important implications for delivery of
mental health services and that reporting of baseline prev-
alence is the first step in more ambitious studies. In contrast,
there is a paucity of research documenting the incidence of

PTSD after disasters. In large part, this reflects the fact that
disasters are unpredictable and establishing population
cohorts that may be used to assess PTSD incidence in the
event of a disaster is not feasible. However, population
cohorts do exist in the United States and in several European
countries. Through the establishment of baseline PTSD
assessments, these cohorts could be positioned to document
PTSD incidence in the event of disaster exposure by some or
all of the cohort participants. Although some correlates of
PTSD are well established and provide sufficient support for
intervention targeted at specific groups after a disaster, there
has been little research attempting to understand why certain
groups are at higher risk. This is particularly important in the
case of immutable factors such as gender. We are aware of
only one study that has attempted to explain why gender is
a risk factor for PTSD after a disaster (29). Further etiologic
work assessing behavioral, psychological, and biologic
explanations for the observed associations between specific
correlates and PTSD would be helpful and could provide
guidance for intervention.

The course of PTSD in the intermediate and long term
after disasters remains largely unexplored. This is undoubt-
edly due to the difficulties inherent in establishing long-term
cohort studies that have adequate statistical power to detect
different trajectories of PTSD. However, the potential of
such research should not be underestimated. While post-
disaster PTSD may be associated with decreased quality of
life and decreased productivity (6), it is likely that most
early-onset PTSD after a disaster will eventually resolve. As
such, understanding who is at risk for long-term PTSD after
disasters and exploring different PTSD trajectories, such as
lapsing-relapsing patterns or late-onset PTSD, is critical.
More importantly, identifying factors associated with these
PTSD patterns and trajectories has potential for guiding
early intervention that may minimize the long-term psy-
chological consequences of disasters, which may impose a
greater societal burden than the short-term transient burden
of early-onset PTSD. As we noted above, there is a paucity
of evidence about the role of the social context in the
postdisaster environment in shaping the course of PTSD;
this may be a particularly important area for future research.
Consideration of the features of the postdisaster environ-
ment that may shape the burden of PTSD could provide
guidance for interventions designed to improve population
mental health after disasters.

Editor’s note: References 221–234 are cited in Web
tables 2–4, which are posted on the Epidemiologic Reviews
website (http://epirev.oupjournals.org/).
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WEB TABLE 1.  Summary of diagnostic criteria for Post-traumatic stress disorder in Diagnostic and Statistical Manual III, III-R, and IV 
 
 Diagnostic and Statistical Manual of Mental 

Disorders (Third Edition) (DSM-III) (12) 
Diagnostic and Statistical Manual of Mental 
Disorders (Third Edition, Revised) (DSM-III-R) 
(42) 

Diagnostic and Statistical Manual of Mental 
Disorders (Fourth Edition) (DSM-IV) (43) 

Diagnostic 
Criteria 

Meet diagnostic criteria for PTSD: Criterion 
A; Criterion B (≥1 symptom); Criterion C 
(≥1 symptom); Criterion D (≥2 symptoms). 

Meet diagnostic criteria for PTSD: Criterion 
A; Criterion B  (≥1 symptom); Criterion C (≥3 
symptoms); Criterion D (≥2 symptoms); 
Criterion E. 

Meet diagnostic criteria for PTSD if: Criterion 
A (Symptom A and B); Criterion B (≥1 
symptom); Criterion C (≥3 symptoms); 
Criterion D (≥2 symptoms); Criterion E; 
Criterion F. 

A 
 

Existence of a recognizable stressor that 
would evoke significant symptoms of 
distress in almost anyone. 
 

The person has experienced an event that is 
outside the range of usual human experience 
and that would be markedly distressing to 
almost anyone.

*

The person has been exposed to a traumatic 
event in which both of the following were 
present: 
 

A(1) 
 

Not applicable 
 

Not applicable 
 

The person experienced, witnessed, or was 
confronted with an event or events that 
involved actual or threatened death or 
serious injury, or a threat to the physical 
integrity of self or others. 

A(1) 
 

Not applicable 
 

Not applicable 
 

The person's response involved intense fear, 
helplessness, or horror.  Note: In children, 
this may be expressed instead by 
disorganized or agitated behavior. 

B Re-experiencing of the trauma as 
evidences by at least of the following 
ways: 

The traumatic event is persistently 
reexperienced in at least one of the following 
ways: 

Same as DSM-III-R. 

B(1) 
 

Recurrent and intrusive of an event. Recurrent and intrusive distressing 
recollections of the event, including images, 
thoughts, or perceptions. 

Same as DSM-III-R. 

B(2) Recurrent dreams of the event. Recurrent distressing dreams of the event. Same as DSM-III-R. 
B(3) 
 

Sudden acting or feeling as if the traumatic 
event were reoccurring, because of an 
association with an environmental or 
ideational stimulus. 

Sudden acting or feeling as if the traumatic 
event were reoccurring, (includes a sense of 
reliving the experience, illusions, 
hallucinations, and dissociative flashback 
episodes, including those that occur on 
awakening or when intoxicated) because of 
an association with an environmental or 
ideational stimulus. 

Same as DSM-III-R. 

B(4) Not applicable 
 

Intense psychological distress at exposure to 
internal or external cues that symbolize or 
resemble an aspect of the traumatic event. 

Same as DSM-III-R. 



B(5) 
 

Not applicable 
 

Not applicable 
 

Intense psychological distress at exposure to 
internal or external cues that symbolize or 
resemble an aspect of the traumatic event. 

C Numbing of responsiveness to or reduced 
involvement with external world, beginning 
some time after the trauma, as shown by at 
least one of the following: 

Persistent avoidance of stimuli associated 
with the trauma and numbing of general 
responsiveness (not present before the 
trauma), as indicated by three (or more) of 
the following: 

Same as DSM-III-R. 

C(1) Markedly diminished interest in one or 
more significant activities. 
 

Efforts to avoid thoughts or feelings 
associated with the trauma. 
 

Efforts to avoid thoughts, feelings, or 
conversations associated with the trauma. 

C(2) Feeling of detachment or estrangement 
from others. 
 

Efforts to avoid activities or situations that 
arouse recollections of the trauma. 
 

Efforts to avoid activities, places, or people 
that arouse recollections of the trauma. 

C(3) Constricted affect. Inability to recall an important aspect of the 
trauma (psychogenic amnesia). 

Same as DSM-III-R. 

C(4) Not applicable Markedly diminished interest of participation 
in significant activities. 

Same as DSM-III-R. 

C(5) Not applicable Feeling of detachment or estrangement from 
others. 

Same as DSM-III-R. 

C(6) Not applicable Restricted range of affect (e.g., unable to 
have loving feelings. 

Same as DSM-III-R. 

C(7) Not applicable Sense of a foreshortened future (e.g., does 
not expect to have a career, marriage, 
children, or a normal life span). 

Same as DSM-III-R. 

D At least two of the following symptoms that 
were not present before the trauma: 

Persistent symptoms of increased arousal 
(not present before the trauma), as indicated 
by two (or more) of the following: 

Same as DSM-III-R. 

D(1) Hyperalertness or exaggerated startle 
response. 

Difficulty falling or staying asleep. Same as DSM-III-R. 

D(2) Sleep disturbance. Irritability or outbursts of anger. Same as DSM-III-R. 
D(3) Guilt about surviving when others have 

not, or about behavior required for 
survival. 

Difficulty concentrating. 
 

Same as DSM-III-R. 

D(4) Memory impairment or trouble 
concentrating. 

Hyperviligance. Same as DSM-III-R. 

D(5) Avoidance of activities that arouse 
recollection of the traumatic event. 

Exaggerated startle response. Same as DSM-III-R. 

D(6) Intensification of symptoms by exposure to 
events that symbolize or resemble the 
traumatic event.  

Physiologic reactivity upon exposure to 
events that symbolize or resemble an aspect 
of the traumatic event (e.g., a woman who 

Not applicable 



 was raped in an elevator breaks out in a 
sweat when entering any elevator). 

E Not applicable Duration of the disturbance (symptoms in 
Criteria B, C, and D) is more than one month. 

Same as DSM-III-R. 

F Not applicable Not applicable The disturbance causes clinically significant 
distress or impairment in social, 
occupational, or other areas of functioning.  

 
*Serious threat to one's life or physical integrity; serious threat or harm to one's children, spouse, or other close relatives and friends; sudden destruction of one's 
home or community; or seeing another person who has recently been, or is being, seriously injured or killed as the result of an accident or physical violence. 



WEB TABLE 2. Key studies assessing post-traumatic stress after human-made or technological disasters  

Sample; N; (reference no.) Timeframe* PTSD Measure Main Findings 

1966 Aberfan Mining Disaster, South Wales—October 21, 1966 

Exposed survivors (n=41) and 
unexposed matched controls 
(n=72); N=113; (62)** 

33 years Composite International 
Diagnostic Interview and 
the Impact of Events Scale  

Prevalence of PTSD since the disaster: 46% of survivors compared to 20% of 
controls (OR‡ = 3.38); Prevalence of current PTSD at 33 years (scoring ≥35 
on IES): 29% of survivors  

1972 Buffalo Creek Dam Collapse, West Virginia—February 26, 1972 

Children (ages 2-15) exposed to the 
disaster; N=179; (95)** 

2 years Clinical evaluations 
retrospectively examined 
using DSM-III-R criteria 

Prevalence of PTSD: 37%; Correlates of PTSD symptoms: life threat, female 
gender, mother’s overall severity, irritable family atmosphere, depressed 
family atmosphere 

Adults exposed to the disaster; 
N=193; (75)** 

14 years Modified Structured Clinical 
Interview for DSM-III; 
caseness required at least 
2 criteria C and 1 criteria D 
symptom 

Prevalence of PTSD: 59.4% anytime after incident, 25.0% current at 14 years; 
Correlates of PTSD prevalence at 14 years: blocked during escape from flood 
waters, being injured, exposure to the elements for a long period, losing a 
household member  

Adults exposed to the disaster; 
N=120 at 14 years; (125)† 

2 and 14 years Structured Clinical Interview 
for DSM-III modified to 
address most DSM-III-R 
criteria 

Correlates of persistent PTSD: blocked while trying to escape flood waters, 
exposure to elements directly after flood, death in household; Course: 
prevalence of disaster-related PTSD decreased from 44% at 2 years to 28% 
at 14 years; 17% of the sample had persistent PTSD, 28% recovered, 44% 
did not have PTSD at 2 or 14 years, and 11% were delayed cases  

Adults exposed to the disaster as 
children; N=99; (126)** 

17 years  Structured Clinical Interview 
for DSM-III-R—Non-patient 
version, with the PTSD 
section added 

Prevalence of disaster-related PTSD: 32% anytime after incident, 7% current at 
17 years; Correlates of PTSD symptoms: injury, loss of pets  

1979 Three Mile Island Nuclear Accident—March 1979 

Exposed residents and unexposed 
controls; N=122; (39)** 

58 months Impact of Events Scale  Correlates of PTSD symptoms: being in exposed group, higher levels of chronic 
stress 

1980 Alexander L. Kielland Oil Rig Disaster, North Sea—March 27, 1980 

Exposed professional and non-
professional rescue workers; 
N=134; (83)** 

9 months Impact of Events Scale  Prevalence of high levels of PTSD severity: 15% on intrusion scale, 13% on 
avoidance scale 

1983 Apartment Building Explosion, Greenville, North Carolina—March 2, 1983 

Rescue, fire, and medical personnel 
involved in rescue and treatment 
on-site (n=53) or at hospital 
(n=26); N=79; (80)** 

5 months Caseness required at least 1 
reexperiencing, 1 
avoidance, and 2 arousal 
symptoms 

Prevalence of PTSD: 13.9%; Correlates of PTSD symptoms: working on-site (vs. 
at hospital)  

1984 School Playground Sniper Attack, Los Angeles—February 24, 1984 

Children from the school directly or 
indirectly exposed; N=159; (106)** 

1 month Revised children’s version of 
the PTSD Reaction Index, 

Prevalence of moderate to severe PTSD symptomatology: 38.4%; Correlates of 
high levels of PTSD severity: proximity to shooting, knowledge of victim  
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based on DMS-III criteria 

Directly exposed and unexposed 
children from the Los Angeles 
school district; N=100; (106)† 

 

1 and 14 
months 

Revised children’s version of 
the PTSD Reaction Index, 
based on DMS-III criteria 

Correlates of high levels of PTSD symptomatology at 14 months: exposure, 
severity of child’s baseline reaction, acquaintance with deceased (among 
unexposed), guilt feelings (among unexposed); Course: 74% of exposed 
children continued to report symptoms at 14 months compared to only 19% of 
unexposed children 

1984 Airplane Crash Landing, Alabama—Late 1984 

Male college basketball players on 
board the aircraft; N=30; (136)† 

12 days; 2, 5, 
10, and 12 
months  

PTSD diagnosed using a 
structured interview based 
on DSM-III criteria 

Course: PTSD prevalence declined from 54% at 12 days to 10-15% at 12 
months  

 
1985 Bus-Train Collision, Israel—June 11, 1985 

Exposed survivors (n=306) and 
unexposed controls (n=83); 
N=389; (124)** 

7 years PTSD Inventory, based on 
DSM-III-R criteria 

Correlates of PTSD symptoms: being highly exposed  

1986 Chernobyl Nuclear Reactor Accident, Ukraine—April 26, 1986 

Population samples from Gomel 
(n=1617) and Tver (n=1427); 
N=3044; (91)** 

6.5 years 12-item version of the General 
Health Questionnaire, 
based on DSM-III-R criteria 

Prevalence of PTSD: prevalence was 2.4% in Gomel (near the accident site) 
compared to 0.4% in Tver (500 miles away) 

Male workers who participated in 
decontamination; N=71; (85)** 

6-7 years PTSD diagnosed according to 
DSM-III-R criteria 

Prevalence of PTSD: 20% diagnosed with PTSD, 22% were at risk, and 58% 
were at no risk or mild risk for PTSD 

 
Immigrants from the Former Soviet 

Union to Israel from variably 
exposed and unexposed areas; 
N=699; (128)** 

8 years Impact of Events Scale  Correlates of PTSD symptoms: being in high exposure group, number of 
stressful life events  

Survivors who migrated to the US 
from the general and clinical 
populations of Russian immigrants 
in the New York tri-state area; 
N=261; (103)** 

15 years Revised Civilian Mississippi 
PTSD Scale  

Correlates of PTSD symptoms: being in the clinical subgroup, older age, 
proximity to disaster, having left the Former Soviet Union (FSU) for 
environmental reasons, having left the FSU because of discrimination  

1987 Herald of Free Enterprise Car Ferry Disaster, Belgium—March 6, 1987 

Survivors (n=47) and relatives of 
victims; (n=28); N=75; (74)** 

Within 2 years PTSD diagnosed according to 
DSM-III-R criteria 

Prevalence of PTSD: 36%; Correlates of PTSD prevalence: being in non-
bereaved group  

Adult survivors; N=73; (129)** 30 months Impact of Events Scale  Correlates of intrusive symptoms: greater perception of helplessness, 
bereavement; Correlates of avoidance symptoms: crisis support  

Adult survivors; N=73 at 3 years, 37 
at 5 years; (112)† 

3 and 5 years Impact of Events Scale  Correlates of intrusive scores at 5 years: intrusion scores at 3 years; Correlates 
of avoidance symptom scores at 5 years: negative attitudes at 3 years, 
avoidance scores at 3 years  
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Adult survivors; N=73 at 3 years, 37 
at 6 years; (121)† 

3 and 6 years Impact of Events Scale Correlates of intrusive symptoms at 6 years: intrusion scores at 3 years; 
Correlates of avoidance symptoms at 6 years: less crisis support, avoidance 
scores at 3 years; Course: intrusive symptoms declined significantly between 
3 and 6 years  

1987 Jet Fighter Crash into Ramada Inn, Indianapolis—October 20, 1987 
Hotel employees who were on-site 

(n=17) or off-site (n=29); N=46; 
(72)** 

4-6 weeks Diagnostic Interview 
Schedule/Disaster 
Supplement, based on 
DSM-III criteria 

Prevalence of PTSD: 22% among all employees, 29% among those who were 
on-site, 17% among those who were off-site 

1987 Train Collision Accident, Lerum, Sweden—November 16, 1987 

Injured patients from a hospital and a 
primary care center; N=66; (104)** 

10 days Avoidance and intrusion 
symptoms  

Correlates of avoidance symptoms: female gender, perception of threat to life; 
Correlates of intrusion symptoms: perception of threat to life  

1987 King’s Cross Underground Railway Fire, London—November 18, 1987 

Directly exposed persons, including 
passengers and emergency 
medical personnel; N=50; (90)** 

1-12 months Impact of Events Scale  Correlates of PTSD symptoms: severe exposure to the disaster  

1988 School Shooting, Winnetka, Illinois—May 20, 1988 

School personnel directly or indirectly 
exposed; N=24; (107)** 

6 months 20-item Reaction Index-Adult 
Version  

Correlates of PTSD symptoms: guilt and resentment, insecurity, psychasthenia  

Public safety, medical, and mental 
health emergency services 
workers who responded to the 
shooting; N=140; (61)** 

6 months Impact of Events Scale  Correlates of current intrusion and avoidance symptoms: perceived qualitative 
work load; Course: intrusion and avoidance symptoms decreased 
significantly over follow-up for all groups of emergency service workers 

 
Children (n=64) and parents/school 

personnel (n=66) directly or 
indirectly exposed; N=130; (101)** 

8-14 months 20-item Reaction Index 
modified to reflect DSM-III-
R criteria 

Prevalence of PTSD: 3% among adults, 8% among children; Correlates of PTSD 
among adults: guilt, fear that perpetrator was still loose that day; Correlates of 
PTSD among children: guilt, thought they would be shot, physical symptoms, 
more visits to school nurse, recklessness, fears  

1988 Piper Alpha Oil Rig Disaster—July 6, 1988 

Police officers who searched for and 
identified human remains; N=48 at 
3 months, 25 at 3 years; (79)† 

3 months and 
3 years 

Impact of Events Scale  Course: total posttraumatic symptom scores decreased significantly between 3 
months and 3 years  

Survivors; N=33; (73)** 10 years Clinician Administered PTSD 
Scale for DSM-IV, Current 
and Lifetime Diagnostic 
Version  

Prevalence of PTSD: 73% acute diagnosis, 21% current at 10 years; Correlates 
of current PTSD prevalence at 10 years: impairment in social and 
occupational functioning; Correlates of PTSD symptoms: sustained anger, 
chronic dissociative symptoms, saw death of and/or injury to colleagues, 
difficulty finding work post-disaster  

1988 Fatal School Bus Accident, Norway—August 15, 1988 
Professional and volunteer 

emergency responders; N=43; 
(81)† 

1 and 13 
months 

Impact of Events Scale Prevalence of high levels of PTSD severity at 1 month: 25% among voluntary 
workers compared 13% among professional helpers; Correlates of PTSD 
symptoms scores at 1 month: being in voluntary worker group (vs. 
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professional); Course: symptoms declined significantly between 1 and 13 
months  

Adults from Stockholm whose child or 
spouse were among the bus 
passengers; N=36; (221)† 

1, 3, and 5 
years 

Impact of Events Scale Course of high intrusion scores: 39% at 1 year, 22% at 3 years, 31% at 5 years; 
Course of high avoidance scores: 19% at 1 year, 19% at 3 years, 3% at 5 
years 

1988 Air Show Midair Collision, Ramstein Air Force Base, Germany—August 28, 1988 

Military medical health care who 
cared for victims; N=355; (82)† 

6, 12, and 18 
months 

Modified version of the 
Symptom Checklist-9R and 
the Impact of Events Scale; 
caseness required meeting 
DSM-III-R criteria and 
scoring >19 on the IES 

Correlates of PTSD prevalence: less education, working with burn patients, 
stressful events in 6 months post-disaster; Course: prevalence decreased 
from 12.1% at 12 months to 7.3% at 18 months 

1988 Jupiter Shipping Disaster, Greece—October 21, 1988 

Adolescent survivors (n=217) from 15 
UK schools and unexposed 
friends or acquaintances (n=87) 
from the same schools; N=304; 
(77)† 

5 months and 
5-8 years 

Clinician Administered PTSD 
Scale; PTSD defined 
according to DSM-IV 
criteria 

Incidence of PTSD during follow-up: 51.5% of the survivors compared to 3.4% of 
unexposed controls; Onset: 90% of PTSD cases developed within 6 months; 
Course: 30% of survivors who developed PTSD recovered within a year of 
onset, 34% still had PTSD at follow-up; 26% of survivors had PTSD for over 5 
years 

Survivors (ages 11-18) from 15 UK 
schools; N=217; (117)† 

5 months and 
5-8 years 

Clinician Administered PTSD 
Scale; PTSD defined 
according to DSM-IV 
criteria 

Correlates of PTSD incidence: seeing blood during sinking (OR = 2.36), being 
trapped during sinking (OR = 3.73), thought of not escaping (OR = 1.18), fear 
or panic (OR = 1.54), anxious at baseline (OR = 1.15); Correlates of longer 
PTSD duration (≥2 years): relationship difficulties (OR = 2.35), childhood 
illness (OR = 5.16), depression symptoms at baseline (OR = 1.08); 
Correlates of PTSD severity among those with PTSD: childhood separation 
anxiety, not receiving help and support in school after disaster, depression 
symptoms at baseline 

British mothers of adolescent children 
that were directly involved; N=37; 
(63)† 

3 months and 
6 years 

Posttraumatic Stress Symptom 
Scale, based on DSM-III-R 
criteria 

Course: prevalence of PTSD was 35.1% at 3 months and 8.1% at 6 years  

1988 Clapham Rail Accident, UK—December 12, 1988 

Survivors (n=187) and unexposed 
controls (n=104); N=291; (76)** 

10-22 months Impact of Events Scale; 
caseness required a score 
≥40 

Prevalence of medium to high levels of intrusive PTSD severity: 37% among 
exposed vs. 21% among controls; Prevalence of medium to high levels of 
avoidance PTSD severity: 28% among exposed vs. 17% among controls; 
Correlates of intrusive PTSD symptoms: injury severity, feeling at risk of 
death; Correlates of avoidance PTSD symptoms: injury severity, feeling 
trapped, witnessing death 

1989 Kegworth Air Disaster, UK—January 8, 1989 

Survivors of the crash; N=68; (69)** 6-12 months Diagnoses were made 
according to DSM-III-R 
criteria 

Prevalence of PTSD: 40%; Correlates of PTSD prevalence: younger age, seeing 
injured or dead passengers, lower injury severity, increased alcohol 
consumption  
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1989 Exxon Valdez Oil Spill, Alaska—March 24, 1989 

Residents of 13 communities highly 
exposed (n=145), mildly exposed 
(n=167), or unexposed (n=281); 
N=593; (92)** 

1 year Modified version of the 
Diagnostic Interview 
Schedule-Version 3, based 
on DSM-III-R criteria 

Prevalence of post-disaster PTSD: 9.4%; Correlates of PTSD prevalence: being 
in highly exposed group (OR = 2.63), female gender (OR = 2.20) 

Commercial fishers from a community 
economically affected by the 
incident; N=125; (70)** 

6 years Crime Related Post Traumatic 
Stress Disorder subscale of 
the Symptom Checklist 90-
Revised; caseness defined 
using a 0.89 cutoff score  

Prevalence of PTSD: 34% among males, 40% among females; Correlates of 
PTSD prevalence: avoidance coping, changes in relationships with non-
relatives, changes in physical health, investment without gain 

1989 Hillsborough Football Stadium Disaster, Sheffield, UK—April 15, 1989 

Police officers involved in at least one 
distressing situation during the 
disaster; N=70; (87)** 

1-2 years PTSD assessed using a scale 
based on DSM-III-R criteria 

Prevalence of PTSD: 44.3% classified with severe symptom severity, 44.1% 
classified with moderate symptom severity; Correlates of PTSD symptoms: 
depressive symptoms after the incident, depersonalization 

1989 USS Iowa Gun Turret Explosion—April 19, 1989 

Directly exposed volunteer mortuary 
workers; N=54 at 1 month, 41 at 4 
months, 44 at 13 months; (137)† 

1, 4, and 13 
months 

Symptom Checklist-90-R, 
Impact of Events Scale, 
and 12 additional items; 
caseness required meeting 
DSM-III-R criteria and 
scoring >19 on the IES 

Course: PTSD prevalence decreased from 11% at 1 month to 10% at 4 months 
to 2% at 13 months after the incident 

Directly exposed volunteer mortuary 
workers; N=54 at 1 month, 41 at 4 
months, 44 at 13 months; (222)† 

1, 4, and 13 
months 

Symptom Checklist-90-R, 
Impact of Events Scale, 
and 12 additional items 

Correlates of post-disaster PTSD: identifying with the deceased as a friend (“it 
could have been my friend”)  

1989 Bus Disaster, Israel—July 6, 1989 

Survivors of the incident; N=12 at 2 
days, 12 at 8-10 months; (41)† 

2 days and 8-
10 months 

17-item PTSD checklist based 
on DSM-III-R criteria 

Prevalence of PTSD at 8-10 months: 33%  

1989 Marchioness Riverboat Disaster, Thames River, UK—August 20, 1989 

Adult survivors, 25 of whom were 
multiply bereaved; N=27; (223)** 

10 months Impact of Events Scale Prevalence of PTSD symptoms: mean IES score (46.37) was higher than the 
normal population estimate of 10 and the mean of 34 reported in a study of 
stress clinic attendees  

1989 Loma Prieta Earthquake, San Francisco Bay Area, California—October 17, 1989 

154 emergency services exposed 
(from I-880 freeway collapse) and 
a control group of 213 from the 
San Francisco and San Diego 
areas; N=367; (109)** 

1.5 years for 
exposed; 3-
4 years for 
controls 

Mississippi Scale for Combat-
related PTSD (M-PTSD), 
modified for civilian EMS 
worker use 

Correlates of PTSD prevalence: fewer years of EMS experience, less social 
support, lower levels of psychological adjustment, external locus of control, 
exposure, more peri-traumatic dissociative experiences 

1989 Lockerbie Disaster, Scotland—December 21, 1989 

Adult residents of Lockerbie claiming 10-14 months Clinical examinations with Prevalence of PTSD: moderate to severe PTSD present in 44% of claimants; 
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insurance compensation; N=66 
(78)**  

diagnosis according to 
DSM-III-R criteria 

73% of claimants had PTSD of any degree. 

Community sample of adults who 
claimed insurance compensation; 
N=25; (139)† 

10-14 months 
an 3 years  

Clinical examinations with 
diagnosis according to 
DSM-III-R criteria 

Prevalence of PTSD: prevalence decreased from 72% at 10-14 months to 48% 
at 3 years; Course: 28% remained free of PTSD throughout follow-up; 48% 
represented persistent cases; 24% of PTSD cases recovered 

Elderly residents of Lockerbie; N=31 
at 1 year, 19 at follow-up; (138)† 

1 and 3 years Clinical examinations with 
diagnosis according to 
DSM-III-R criteria 

Prevalence of PTSD: Prevalence decreased from 74% at 1 year to 16% at 3 
years  

1991 Toxic Chemical Railroad Spill, California—July 14, 1991 

Exposed residents (n=295) of 
affected areas and unexposed 
controls (n=114); N=409; (108)** 

3-4 months Impact of Events Scale; 
caseness determined using 
cutoff score of 46  

Prevalence of PTSD: 14.9% among exposed, 11.4% among controls; Correlates 
of PTSD prevalence: exposure, tension, depression, anger, fatigue, confusion  

Exposed residents (n=350) of 
affected areas and unexposed 
controls (n=114); N=464; (58)** 

3-4 months Minnesota Multiphasic 
Personality Inventory 2 
PTSD subscale 

Correlates of PTSD: being in exposed group 

1991 Mass Shooting Episode, Killeen, Texas—October 16, 1991 

Persons directly or indirectly exposed 
to the shooting; N=113; (71)** 

1 month Diagnostic Interview 
Schedule/Disaster 
Supplement, based on 
DSM-III-R criteria 

Prevalence of PTSD: 28.6% in total sample (20.3% among men, 35.8% among 
women); Correlates of PTSD prevalence: any pre-disaster psychiatric 
disorder excluding PTSD (among women), post-disaster depression  

Persons directly or indirectly exposed 
to the shooting; N=136 at 6-8 
weeks, 124 at 13-14 weeks; (66)† 

6-8 weeks and 
13-14 
months 

Diagnostic Interview 
Schedule/Disaster 
Supplement, based on 
DSM-III-R criteria 

Onset: 68% reported symptom onset the day of the incident, 22% the week after, 
and 11% later in the month; Correlates of PTSD prevalence: female gender, 
pre-disaster psychopathology (among women), pre-disaster depression, 
acute post-disaster psychiatric illness or depression; Course of current PTSD: 
prevalence decreased from 27.2% at 6-8 weeks to 17.7% at 13-14 months 

Persons directly or indirectly exposed 
to the shooting; N=136 at 6-8 
weeks, 124 at 13-14 weeks, 116 
at 3 years; (110)† 

6-8 weeks, 13-
14 months, 
and 3 years 

Diagnostic Interview 
Schedule/Disaster 
Supplement, based on 
DSM-III-R criteria 

Correlates of PTSD prevalence: abandonment of control (at 6-8 weeks, 13-14 
months, and 3 years), passive isolation (at 6-8 weeks); Course of current 
PTSD: 29% at 6-8 weeks, 17% at 13-14 months, 19% at 3 years  

Adults directly or indirectly exposed to 
the shooting; N=136 at 6-8 weeks, 
116 at 3 years; (64)† 

6-8 weeks, 13-
14 months, 
and 3 years 

Diagnostic Interview 
Schedule/Disaster 
Supplement, based on 
DSM-III-R criteria 

Correlates of chronic PTSD at 3 years post-disaster: functional impairment, 
seeking mental health treatment at baseline; Course of current disaster-
related PTSD: 26% at 6-8 weeks, 14% at 1 year, 18% at 3 years 

1991 Imperial Foods Industrial Fire, Hamlet, North Carolina—September 1991 

Students from 2 schools in the 
affected community; N=1019; 
(134)** 

9 months Self-Reported Post-Traumatic 
Symptomatology scale; 
caseness according to 
DSM-III-R criteria 

Prevalence of PTSD: 11.9%; Correlates of PTSD symptoms: exposure to 
disaster, African-American ethnicity, female gender  

1992 Los Angeles County Civil Disturbances—April 29, 1992 

Household probability sample of 6-8 months National Women’s Study Prevalence of current (past 6 months) PTSD: 4.1%; Correlates of PTSD 
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adults from L.A. County; N=1200; 
(65)** 

PTSD Module, based on 
DSM-III-R criteria 

prevalence: lifetime traumatic events (OR = 1.50), past year stressful events 
(OR = 1.44), past year victimization (OR = 2.02), disturbance exposure (OR = 
1.26) 

1992 Courthouse Shooting, Missouri—May 5, 1992 

Courthouse employees and offices of 
exposed individuals; N=80 at 6-8 
weeks, 77 at 1 and 3 years; (67)† 

6-8 weeks; 1 
and 3 years 

Diagnostic Interview 
Schedule/Disaster 
Supplement  

Prevalence of disaster related PTSD: 5%; Onset: 6 of 8 cases reported symptom 
onset on the day of the incident; Correlates of PTSD symptoms at 6-8 weeks: 
older age, less than a college education, currently married; Course: 6 of 8 
cases of PTSD were resolved by 3 years; symptoms decreased significantly 
between baseline and follow-up 

1992 Bijlmermeer Plane Crash, Netherlands—October 4, 1992 

Adult disaster victims from the most 
severely damaged apartment 
blocks and adjacent buildings; 
N=136; (132)** 

6 months 17-item Structured Interview 
for PTSD, adapted for 
DSM-III-R criteria 

Prevalence of PTSD: 26%; Correlates of PTSD prevalence: losing a loved one, 
suffering material damage or lost home, being at home during the incident 

1993 World Trade Center Bombing—February 26, 1993 

Exposed public school students at the 
World Trade Center during the 
explosion (N=22), and 27 
unexposed controls; N=49; (60)† 

3 and 9 
months 

Posttraumatic Stress Reaction 
Index 

Correlates of PTSD symptoms: being in exposed group; Course: prevalence of 
severe to very severe symptomatology among exposed children decreased 
from 27% at 3 months to 14% at 9 months  

 
1993 Fire at the Branch Davidian Compound, Waco, Texas—April 19, 1993 

Exposed dentists (n=31) who 
performed postmortem 
identifications and unexposed 
control dentists (n=47); N=78; 
(120)** 

6 months Impact of Events Scale  Correlates of PTSD symptoms: being in exposed group, duration of exposure to 
remains, younger age (among exposed), spouse and co-worker support 
(among exposed)  

1993 Sivas Religious Uprisings, Turkey—July 2, 1993 

Highly exposed fire survivors (n=27), 
moderately exposed violent 
protest survivors (n=34), and 
mildly exposed health 
professionals (n=18); N=79; 
(130)† 

1, 6, 12, and 
18 months  

PTSD defined according to 
DSM-III-R criteria  

Prevalence of acute PTSD: 20.3%; Prevalence of chronic PTSD: 12.7%, of 
which 1.3% resolved by 18 months and 11.4% persisted; Prevalence of 
delayed-onset PTSD: 16.5%, of which 11.5% were resolved by 18 months 
and 5.0% persisted; Correlates of chronic PTSD: extent of trauma  

1994 Brooklyn Bridge Shooting—March 1, 1994 

Hasidic students (ages 16-22) who 
survived a shooting attack on their 
van; N=11; (56)† 

8 weeks and 
10 months 

Posttraumatic Stress Disorder 
Symptom Scale, based on 
DSM-IV criteria 

Prevalence of PTSD: 4 of 11 students (28%) had PTSD at 8 weeks; Course: At 
10 months, all 4 students with PTSD at 8 weeks showed persistent symptoms 
of PTSD 

1994 Crash of US Air Flight 427, Pennsylvania—September 8, 1994 

21 therapists who provided post-
disaster counseling and 20 control 

4, 8, and 12 
weeks 

Symptom checklist measuring 
6 DSM-IV PTSD symptoms 

Course: at 4 and 8 weeks, the exposed group reported significantly more PTSD 
symptoms than the controls; by 12 weeks, only symptoms of avoidance were 
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therapists; N=41; (86)†  more common among the exposed 

Exposed disaster workers involved in 
the body recovery process; N=41; 
(84)** 

6 months Caseness required meeting 
DSM criteria and reporting 
“high” symptom severity on 
the Impact of Events Scale  

Prevalence of PTSD: 4.9%, Correlates of PTSD prevalence: Acute Stress 
Disorder in first week after incident  

1994 m/s Estonia Car Ferry Disaster, Baltic Sea—September 27, 1994 

Adults survivors of the disaster; 
N=42; (111)** 

3 months Post Traumatic Symptom 
Scale (using cutoff value of 
20) and the Impact of 
Events Scale (using cutoff 
of 3) 

Prevalence of PTSD: 64.3% using both instruments; Correlates of PTSD 
symptoms: loss of a spouse, weaker coping abilities, symptoms of peri-
traumatic dissociation  

1994 N149 Supertanker Explosion—October, 1994 

Workers (257 males, 12 females) 
differentially exposed to the 
disaster; N=270; (105)** 

6.5 months Impact of Events scale; 
caseness required scoring 
≥19  

Prevalence of PTSD: 41%; Correlates of PTSD symptoms: older age, 
experiencing accidents at the shipyard before the explosion, being in less 
exposed group, described families’ reactions as “impressed”, survivor guilt, 
less social support 

1994 Plane Crash in Coventry, UK—December 21, 1994 

Directly and indirectly exposed 
residents; N=82; (198)** 

6 months 15-item Impact of Events 
Scale  

Correlates of PTSD symptoms: being in directly exposed group, not receiving 
professional help (among directly exposed), worrying about safety (among 
directly exposed), present feelings when heard planes flying over (among 
indirectly exposed)  

1995 Oklahoma City Bombing—April 19, 1995 

Oklahoma City public school 
students; N=3218; (96)** 

7 weeks Impact of Events Scale-
Revised 

Correlates of PTSD symptoms: higher proportion of bombing-related television 
viewing in month after attack, reporting a sibling or parent killed, female 
gender  

Students from 11 public middle 
schools in Oklahoma City; 
N=2381; (99)** 

7 weeks 22 items adapted from the 
Impact of Events Scale-
Revised 

Correlates of PTSD symptoms: television exposure (among students with no 
physical or emotional exposure) 

Exposed adults from Oklahoma City 
(n=1010) and unexposed controls 
from Indianapolis (n=750); 
N=1760; (94)** 

3-4 months 6 questions about PTSD 
symptoms  

Prevalence of PTSD symptoms: in Oklahoma City, 76.1% reported at least one 
PTSD symptom (compared to 62.7% in Indianapolis) and 43.1% reported at 
least 4 PTSD symptoms (compared to 32.1% in Indianapolis) 

Adults from Oklahoma City seeking 
mental health assistance; N=85; 
(131)** 

6 months Impact of Events Scale-
Revised  

Correlates of PTSD symptoms: being injured, feeling nervous or afraid, 
perceived life endangerment, being upset by others’ behaviors, reporting that 
counseling helped, reporting that work helped  

Exposed children who reported the 
death of a friend or acquaintance 
(n=27) and unexposed matched 
children (n=27); N=54; (97)** 

8-10 months 22 items adapted from the 
Impact of Events Scale-
Revised  

The mean PTSD symptom score for the group that lost a friend was significantly 
higher than for the group that lost an acquaintance; however, neither the 
group who lost a friend nor the group who lost an acquaintance scored 
significantly higher than the unexposed group 

Adults survivors of the bombing 6 months and Diagnostic Interview Prevalence of PTSD at 6 months: 34.3%; Onset: Among PTSD cases, 74% 
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selected from a registry; N=182 at 
6 months, 141 at 1 year; (10)† 

1 year Schedule/Disaster 
Supplement, based on 
DSM-III-R criteria 

reported same day onset, 18% within the first week, and 4% within the first 
month; Correlates of PTSD prevalence at baseline: female gender, pre-
disaster psychiatric disorder, injury, injury or death of family member or 
friend; Course: 89% of persons with PTSD since the bombing were still 
symptomatic at 6 months 

Adult Asian and Middle Eastern 
immigrants living in Oklahoma 
City; N=45; (133)** 

1.5-2 years 21 Items from the 
Posttraumatic Stress Scale 

Correlates of PTSD symptoms: PTSD symptoms from prior trauma, older current 
age, younger age at time of prior trauma 

Sixth grade public school students 
from a community 100 miles from 
Oklahoma City; N=69; (98)** 

2 years 22 items adapted from the 
Impact of Events Scale-
Revised 

Prevalence of PTSD: 44% using least stringent criteria, 4% using most stringent 
criteria; Correlates of PTSD symptoms: difficulty functioning, exposure to 
TV/radio coverage of bombing (current and in aftermath), proportion of 
reading devoted to bombing-related material (current and in aftermath), 
having a friend who knew someone injured or killed  

Adult survivors of the bombing; 
N=494; (224)** 

1.5-3 years PTSD measured using DSM-
IV criteria 

Prevalence of PTSD: 4% 

Firefighters involved in rescue and 
recovery (n=181) and primary 
victims (n=88); N=269; (89)** 

34 months Diagnostic Interview Schedule  Prevalence of PTSD: prevalence among firefighters was lower than among 
primary victims (13% vs. 23%); Correlates of PTSD prevalence among 
firefighters: time spent at the bombing site, time spent in “the pit”, pre-disaster 
PTSD diagnosis  

Firefighters involved in rescue and 
recovery; N=181; (122)** 

34 months Diagnostic Interview Schedule 
for DSM-III-R 

Correlates of PTSD prevalence: functional impairment, less pride in job, less 
positive job satisfaction, reporting more negative effects of the bombing on 
job satisfaction, less likely to get along with their boss and coworkers, 
changes in relationships 

1995 Elementary School Hostage Situation, Paris, France—December 3, 1995 

Directly (taken hostage) and indirectly 
exposed children (ages 6-10); 
N=47; (102)† 

2, 4, 7, and 18 
months  

Diagnoses using Kiddie-
SADS-L according to DSM-
IV criteria 

Course of PTSD among exposed: 4% at 4 months, 12% at 7 months, 5% at 18 
months; Course of PTSD among indirectly exposed: 10% at 4 months, 6% at 
7 months, 0% at 18 months  

1996 Train Collision Disaster, UK—March 8, 1996 

Adults residents of the surrounding 
community present during 
incident; N=49; (93)** 

7 months Impact of Events Scale Prevalence of high PTSD symptom severity: 57%; Correlates of PTSD 
symptoms: awake watching TV, having refreshments, writing or entertaining 
friends at time of incident; heard train approaching, heard very loud “bang”, or 
feeling vibration at time of impact; shocked and terrified feelings directly after 
incident; feeling anxious or worried, nervous when a train passed, angry 
about what happened at interview  

Adult residents from households 30 to 
100 feet from the crash; N=66; 
(170)** 

7 months 
 
 

 

Impact of Events Scale Prevalence of high PTSD symptom severity: 51%; Correlates of intrusion and 
avoidance symptoms: neuroticism 

1996 TWA Flight 800 Crash, New York—July 17, 1996 

Exposed Navy divers (n=66) who 3-6 months Impact of Events Scale  Prevalence of PTSD symptoms: there were no significant differences between 
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participated in recovery and 
unexposed divers (n=59); N=125; 
(225)** 

PTSD symptom scores when comparing exposed and unexposed divers  

1996 Ground Slump Industrial Disaster, Briey Region, France—October 14 and November 18, 1996 

Exposed, indirectly exposed, and 
unexposed children; N=127; (57)** 

6-7 months Impact of Events Scale; 
caseness determined using 
cutoff score of 42  

Correlates of PTSD symptoms: being in exposed group (vs. indirectly or 
unexposed group), lower socioeconomic status, younger age, higher levels of 
parental distress  

1996 Subway Bombing, Paris, France—December 1996 

Victims of the bomb attack; N=32; 
(135)† 

6 and 32 
months 

Questionnaire of Posttraumatic 
Stress and the Impact of 
Events Scale; caseness 
based on DSM-III-R criteria  

Correlates of higher PTSD symptoms at 32 months: physical injuries, non-
managerial employment position, psychometric drug use before the incident; 
Course of current PTSD: prevalence decreased from 39% at 6 months to 
25% at 32 months  

1998 American Embassy Bombing, Nairobi, Kenya—August 7, 1998 

Nairobi school children exposed to 
the bombing; N=562; (40)** 

8-14 months 22-item Posttraumatic Stress 
Scale  

Correlates of PTSD symptoms: more severe peri-traumatic reaction, PTSD 
symptoms relating to other prior traumatic experiences  

1998 Omagh Bombing, Northern Ireland—August 15, 1998 

Employees of the local health service; 
N=1064; (116)** 

4 months Posttraumatic Stress Disorder 
Symptom Scale, based on 
DSM-III-R criteria 

Correlates of PTSD symptoms: involvement in the bombing, involvement in both 
a civilian and professional capacity, previous experiences of trauma, past 
emotional difficulties  

Doctors working in the aftermath of 
the bombing; N=17 at 4 and 17 
months; (88)† 

4 and 17 
months 

PTSD Symptom Scale, based 
on DSM-IV criteria 

Correlates of PTSD symptoms: younger age; Course: prevalence of PTSD 
among doctors increased from 6% at 4 months to 12% at 17 months  

1998 Swissair Flight 111 Airline Crash, Canada—September 2, 1998 

Recovery and instrumental volunteer 
responders; N=13; (114)** 

3 years Modified PTSD Symptom 
Scale, based on DSM-IV 
criteria  

Prevalence of current PTSD at 4 months: 46%; Correlates of PTSD prevalence: 
exposure to human remains; Correlates of greater PTSD severity: use of 
alcohol to cope, use of alcohol to forget 

Volunteer disaster workers; N=13; 
(113)** 

3 years Modified PTSD Symptom 
Scale, based on DSM-IV 
criteria  

Correlates of PTSD prevalence: exposure to human remains, more time 
performing recovery, behavioral disengagement coping, restraint coping, 
alcohol-drug disengagement coping, suppression of competing activities 
coping 

2001 Train Collision Disaster, Belgium—March 27, 2001 

Residents of adjacent town exposed 
to the train collision; N=29; (226)† 

1 and 3.5 
months 

Posttraumatic Symptom Scale; 
PTSD defined according to 
DSM-IV criteria  

Course: prevalence decreased from 28% at 1 month to 24% at 3.5 months  

September 11, 2001 Terrorist Attacks, New York City and Washington, DC—September 11, 2001 

African-American undergraduates; 
N=219; (28)** 

2-3 days Modified version of the PTSD 
Checklist-Civilian Version; 
caseness required scoring 
at least 50 out of 85 

Prevalence of PTSD: 5%; Correlates of PTSD symptoms: having parents not 
currently together, later college year 
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Nationally representative sample; 
N=560 adults, 170 children; (31)** 

3-5 days For adults, 5 questions from 
the PTSD checklist; for 
children, 5 questions from 
the Diagnostic Interview 
Schedule for Children, 
Version 4;  

Prevalence of substantial stress reaction: 44% among adults, 35% among 
children; Correlates of PTSD symptoms among adults: female gender, 
minority status, prior emotional or mental health problems, proximity to World 
Trade Center, northeast region residence, more hours of TV coverage viewed 
on day of attacks; Correlates of PTSD symptoms among children: female 
gender  

Patients from 3 community-based 
outpatient psychiatric and primary 
care practices in Rhode Island; 
N=308; (23)** 

2-3 weeks Modified Posttraumatic 
Diagnostic Scale 

Prevalence of PTSD: 28%; Correlates of PTSD prevalence: psychiatric (vs. 
medical patient) (OR = 3.17), feeling that the attacks worsened preexisting 
condition, wanting to speak to clinician about attacks, scheduling appointment 
to talk about attacks 

Random sample of Manhattan adults 
living south of 110

th
 street; N=988; 

(24)** 

5-8 weeks National Women’s Study 
PTSD questionnaire 

Prevalence of PTSD: 7.5%; Correlates of PTSD prevalence: Hispanic ethnicity 
(OR = 2.6), experiencing ≥2 stressors in the 12 months before Sept. 11 (OR = 
5.5), panic attack (OR = 7.6), residence south of Canal St. (OR = 2.9), loss of 
possessions due to the attacks (OR = 5.6) 

Random sample of Manhattan adults 
living south of 110

th
 street; N=988; 

(29)** 

5-8 weeks National Women’s Study 
PTSD questionnaire 

Correlates of PTSD prevalence: after adjusting for potential confounders, the 
association between female gender and PTSD diminished from OR = 2.2 to 
OR = 1.2 

Manhattan adults living south of 110
th

 
street; N=988; (123)** 

5-8 weeks National Women’s Study 
PTSD questionnaire 

Correlates of PTSD prevalence: reporting seeing people falling from the World 
Trade Center more than 7 times on television (OR = 3.1) 

Nationally representative adult 
sample with oversample of several 
metropolitan areas; N=2273; 
(30)** 

1-2 months Specific stressor version of 
PTSD Checklist; caseness 
required scoring ≥50  

Prevalence of PTSD: 11.2% among NYC residents, 4.3% nationally; Correlates 
of PTSD prevalence: being in NYC metro area on Sept. 11, TV coverage 
viewed per day, graphic Sept. 11 events viewed on TV; Correlates of PTSD 
symptoms (NYC sample only): younger age, female gender, being in the 
WTC on Sept. 11, hours of TV coverage viewed per day  

Sample of Vietnamese, Cambodian, 
Laotian, Bosnian, and Somalian 
refugees with PTSD from a US 
psychiatric program; N=129; (27)** 

Within 2 
months 

Not reported Refugees with PTSD showed a strong reaction to the events of Sept. 11, 
including significant increases in the frequency of recurrent nightmares and 
intrusive memories, suggesting that the events of Sept. 11 may have 
reactivated traumatic memories. 

NYC parents and their children; 
N=434; (22)** 

4 months Posttraumatic Stress Disorder 
Reaction Index—Child 
Revision 

Prevalence of severe to very severe PTSD symptomatology: 18% of children; 
Correlates of severe to very severe PTSD symptomatology: parental PTSD 
since Sept. 11 (OR = 4.50), seeing parents cry (OR = 3.19), disaster images 
on television (OR = 3.18), living in Manhattan 

Nationally representative adult 
sample of persons residing 
outside of New York City; N=2729 
at 9-23 days, 933 at 2 months, 
787 at 6 months; (32)† 

9-23 days and; 
2 and 6 
months  

Impact of Events Scale-
Revised 

Correlates of PTSD symptoms during follow-up: female gender (OR = 1.42), 
prior mental disorder (OR = 1.60), behavioral disengagement (OR = 1.68), 
denial coping (OR = 1.33), sought social support (OR = 1.47), self-blame (OR 
= 1.66), self-distraction coping (OR = 1.31), acceptance (OR = 0.71); Course: 
prevalence of PTSD decreased from 17.0% at 2 months to 5.8% at 6 months  

Random samples of Manhattan 
residents (at 1 month) and all 
adults in NYC (at 4 and 6 months); 
N=988 at 1 month, 2001 at 4 

1, 4, and 6, 
months 

National Women’s Study 
PTSD questionnaire 

Current PTSD prevalence at 6 months among those with PTSD since Sept. 11: 
19.7%; Correlates of PTSD since Sept. 11 at 6 months: marital status, social 
support, previous lifetime traumatic events, pre-disaster life stressors, post-
disaster life stressors, living south of 14

th
 St., seeing attacks in person, being 
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months, 1570 at 6 months; (25)§ directly affected; Correlates of current PTSD prevalence at 6 months among 
those with PTSD since Sept. 11: job loss as results of attacks; Course: 
current PTSD prevalence in Manhattan decreased from 7.5% at 1 month to 
1.7% at 4 months to 0.6% at 6 months  

Undergraduate volunteer participants 
at an urban university in the 
Midwest; N=305; (21)** 

4-6 months Self-report checklist based on 
DSM-IV PTSD criteria  

Prevalence of PTSD: 5.9%; Correlates of PTSD symptoms: female gender, 
unmarried marital status, less education, prior history of mental health 
problems or psychological trauma, viewing television coverage of events, 
substance use since Sept. 11  

Sample of survivors of the Sept. 11 
terrorist attack on the Pentagon; 
N=77; (26)** 

7 months Impact of Events Scale-
Revised 

Prevalence of PTSD: 14%; Correlates of PTSD prevalence: female gender, 
emotional response, peri-traumatic dissociation, lower perceived safety, 
increased alcohol use  

Multiple Disaster Aggregate Samples 

Survivors from 21 terrorist attacks 
that occurred in France between 
1982 and 1987; N=254; (127)** 

From 4 months 
to >3 years  

11 items based on DSM-III 
criteria for PTSD 

Prevalence of PTSD in total sample: 18.1%; Correlates of PTSD prevalence: 
being severely injured (30.1% among severely injured, 8.3% among 
moderately injured, 10.5% among uninjured) 

Persons from 2 disasters in 
Vlaanderen, Belgium: 128 
survivors of a ballroom fire (Dec. 
1994) and 55 survivors from a 
motor vehicle accident (Feb. 
1996); N=183; (118)** 

7-9 months 
after each 
disaster 

Composite International 
Diagnostic Interview PTSD 
module, based on DSM-III-
R criteria for PTSD 

Incidence of PTSD: 45.9%; Correlates of PTSD incidence: major depression, 
generalized anxiety disorder, agoraphobia without panic, any disorder other 
than PTSD  

Persons from 2 disasters in 
Vlaanderen, Belgium: 127 
survivors of a ballroom fire (Dec. 
1994) and 55 survivors from a 
motor vehicle accident (Feb. 
1996); N=182; (115)** 

7-9 months 
after each 
disaster 

Composite International 
Diagnostic Interview PTSD 
module, based on DSM-III-
R criteria for PTSD 

Correlates of PTSD prevalence: number of adverse life events post-disaster (OR 
= 1.84), severity of adverse life events post-disaster (OR = 1.18), loss of 
control (OR = 2.86), female gender (OR = 2.35)  

46 hotel employees directly and 
indirectly exposed to a plane crash 
(Indianapolis, Oct. 1987); 19 
employees from 2 businesses 
directly and indirectly exposed to a 
shooting spree (Arkansas, Dec. 
1987); 42 survivors of a tornado 
(Florida, Apr. 1988); N=106; 
(119)** 

4-6 weeks 
after each 
disaster 

Diagnostic Interview 
Schedule/Disaster 
Supplement; caseness 
required meeting DSM-III 
criteria 

Prevalence of PTSD: 12.3% in total sample (21.7% in plane-hotel crash sample; 
11.1% in shooting sample; 2.4% in tornado sample); Correlates of PTSD 
symptoms: being in the plane-hotel crash sample, directly exposed, more 
pre-disaster psychiatric diagnoses (among indirectly exposed)  

*Timing of assessment(s) after the disaster 
** Cross-sectional study design. 
‡ OR, odds ratio. 
† Prospective cohort study design. 
§ Serial cross-sectional study design. 
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WEB TABLE 3. Key studies assessing post-traumatic stress after natural disasters 

Sample; N; (reference no.) Timeframe* PTSD Measure Main Findings 

1963 Vajont Landslide and Tidal Wave Flood Disaster, Northeast Italy—October 9, 1963 
Survivors still living in the disaster 

area 36 years later; N=39 (19)** 
36 years Structured Clinical Interview 

for DSM-IV  
Prevalence of PTSD: 26% lifetime, 21% current; Correlates of lifetime PTSD 

prevalence: direct exposure to the tidal wave (greater exposure); Course: 
among the 10 persons with lifetime PTSD, 8 displayed a current diagnosis at 36 
years 

1983 Australian Bushfire, Southeastern Australia—February 16, 1983 
Firefighters highly exposed to the 

bushfire; N=469 at 4 months, 395 
at 11 months, 337 at 29 months; 
(68)† 

4, 11, and 29 
months  

12-item General Health 
Questionnaire; a half cutoff 
was used to determine 
caseness 

Correlates of PTSD prevalence at 4 months: property loss, neuroticism, history of 
psychological disorder, life events before the fire; Correlates of PTSD 
prevalence at 11 months: property loss, panic during fire, neuroticism; 
Correlates of PTSD prevalence at 29 months: neuroticism, history of 
psychological disorder, life events between 11 and 29 months; Course: 32% 
prevalence at 4 months, 27% at 11 months, 30% at 29 months 

Community sample of firefighters 
exposed to the bushfire; N=314; 
(162)† 

4, 11, and 29 
months  

12-item General Health 
Questionnaire; a half cutoff 
was used to determine 
caseness 

Prevalence of PTSD anytime during follow-up: 50.2%; Prevalence of acute PTSD: 
9.2%; Prevalence of chronic PTSD: 21% (10.2% persistent chronic, 5.7% 
resolved chronic); Prevalence of delayed-onset PTSD: 19.7%; Correlates of 
acute PTSD: avoid thinking about problems; Correlates of persistent chronic 
PTSD: adverse life events before fire, avoid thinking about problems, 
psychological history, adversity since fire, distress from television reminders of 
fire, life events between 11 and 29 months; Correlates of resolved chronic 
PTSD: avoid thinking about problems, psychological history; Correlates of 
delayed-onset PTSD: distress from television reminders of fire, avoid thinking 
about problems  

Students from 6 primary schools in 
highly exposed region; N=808 at 2 
months; (220)† 

2, 8, and 26 
months  

Parent and teacher symptom 
scales 

Correlates of PTSD symptoms at 26 months: greater exposure, family separation 
at 2 months, loss of income, maternal fears of future fires, maternal intrusive 
thoughts, life events during follow-up; Course: symptom levels did not decrease 
significantly between 8 and 26 months  

Exposed firefighters at risk (n=112) 
and not at risk (n=35) for PTSD; 
N=147; (189)† 

4, 11, 29, and 
42 months  

Diagnostic Interview Schedule, 
based on DSM-III criteria 

Prevalence of PTSD at 42 months: 34.0% considered definite cases, 13.6% 
considered borderline cases; Correlates of PTSD: property loss, greater 
exposure; Correlates of chronic PTSD (PTSD not resolved at 42 months): panic 
disorder after incident, phobic disorder after incident  

Exposed firefighters at risk (n=112) 
and not at risk (n=35) for PTSD; 
N=147; (173)† 

4, 11, 29, and 
42 months 

Diagnostic Interview Schedule, 
based on DSM-III criteria 

Correlates of PTSD prevalence: use of problem focused coping, use of wishful 
thinking coping; Correlates of chronic PTSD and delayed onset PTSD (vs. no 
PTSD): use of wishful thinking coping, use of keeping to self coping  

Firefighters at risk for PTSD based on 
exposure, General Health 
Questionnaire scores, and Impact 
of Events Scale; N=50; (172)† 

4, 8, 11, 29, 
and 42 
months  

General Health Questionnaire, 
Impact of Events Scale, 
structured interviews, and 
the Diagnostic Interview  

Correlate of chronic PTSD at 42 months (vs. recovered cases): difficulty 
concentrating; Course: 8 of 15 cases of definite or borderline PTSD at 8 months 
were still symptomatic at 42 months  
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1984 Tornadoes, Northeastern North Carolina—March 28, 1984 
Adults survivors from areas damaged 

by the tornadoes; N=116; (140)** 
5 months Modified version of the 

Hopkins Symptom 
Checklist; caseness 
required meeting DSM-III 
criteria  

Prevalence of acute PTSD: 59%; Correlates of PTSD prevalence: depression and 
somatization  

1985 Earthquake, Mexico City, Mexico—September 19, 1985 
Adult survivors from 75 shelters in the 

Mexico City area; N=573; (141)** 
Within 10 

weeks  
A questionnaire based on 

DSM-III criteria for PTSD 
Prevalence of PTSD: 32%  

1985 Flooding and Mud Slides, Puerto Rico—October 1985 
Adults from disaster exposed and 

unexposed communities; N=912; 
(148)** 

2 years Diagnostic Interview 
Schedule/Disaster 
Supplement  

Prevalence of PTSD: 3.7% among the exposed compared to 0.7% among the 
unexposed  

 
Adults from disaster exposed and 

unexposed communities; N=912; 
(190)** 

2 years Diagnostic Interview 
Schedule/Disaster 
Supplement  

Correlates of lifetime PTSD symptoms: pre-disaster levels of lifetime PTSD 
symptoms, degree of disaster exposure  

1988 Cyclone Bola, New Zealand—March 1988 
Adult survivors who were evacuated 

and/or applied for financial 
assistance; N=118; (149)** 

5 years Civilian Mississippi Scale; 
caseness determined using 
a cutoff score of 96  

Prevalence of PTSD: 12%; Correlates of PTSD prevalence: psychological distress 
as the time of the cyclone, current psychological distress, previous traumatic 
events, dissatisfaction with post-disaster assistance, dissatisfaction with post-
disaster social support  

1988 Yun Nan Earthquake, Yun Nan Province, China—November 6, 1988 
Adults from 3 differentially damaged 

localities (substantial, moderate, 
and light damage); N=1295; 
(142)** 

5 months Diagnostic Interview Schedule, 
updated to reflect DSM-III-
R criteria 

Prevalence of PTSD among those meeting GHQ caseness: 23.4% in substantially 
damaged locality, 13.1% in moderately damaged, 16.3% in the lightly damaged; 
Estimated disaster-related PTSD in entire sample: 13.5% in substantially 
damaged locality, 6.2% in moderately damaged, 7.1% in the lightly damaged  

1988 Earthquake in Armenia—December 7, 1988 
Elderly adults and non-elderly adults 

from 3 Armenian cities (2 highly 
exposed, 1 mildly exposed); 
N=179; (191)** 

1.5 years Posttraumatic Stress Disorder 
Reaction Index  

Prevalence of severe to very severe PTSD symptomatology: 49.7%; Correlates of 
PTSD symptoms: greater exposure, loss of a family member  

Children from 8 schools in 3 
Armenian cities (severely 
exposed, moderately exposed, 
and mildly exposed); N=218; 
(164)** 

1.5 years Posttraumatic Stress Disorder 
Reaction Index  

Prevalence of severe to very severe PTSD symptomatology: 95% in severely 
exposed city, 71% in moderately exposed city, 26% in mildly exposed city; 
Correlates of PTSD symptoms: greater exposure, loss of family member, 
separation anxiety, female gender  

Adult employees of the Ministry of 
Health living in the earthquake 
region; N=1785; (184)** 

2 years Questionnaire based on DSM-
III-R criteria adapted from 
the Diagnostic Interview 
Schedule/Disaster 
Supplement  

Prevalence of PTSD: 49.6%; Correlates of PTSD prevalence: protective factors 
included more education (OR‡ = 0.6), male gender (OR = 0.6), being 
accompanied during the earthquake (OR = 0.6), making new friends after the 
earthquake (OR = 0.6); risk factors included greater exposure (OR = 7.0), 
financial loss (OR = 2.5), death in the family (OR = 2.6) 
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Exposed children who immediately 
relocated (n=24), exposed children 
who remained (n=25), and 
unexposed controls (n=25); N=74; 
(192)** 

2.5 years Diagnostic Interview for 
Children and Adolescents-
Revised, based on DSM-
III-R criteria 

Prevalence of PTSD: 32% in exposed group who remained, 28% in exposed group 
who relocated, 4% in unexposed group 

Exposed mothers who immediately 
relocated (n=24), exposed 
mothers who remained (n=25), 
and unexposed controls (n=25); 
N=74; (159)** 

2.5 years 17 items that asked about 
each of the 17 DSM-III-R 
PTSD symptoms 

Prevalence of PTSD: 92% in exposed group who remained, 89% in exposed group 
who relocated, 12% in comparison group 

1989 Hurricane Hugo, South Carolina—September 10-25, 1989 
Exposed undergraduate psychology 

students; N=193; (144)** 
1 month Caseness required meeting 

DSM-III-R criteria  
Prevalence of PTSD: 15%; Correlates of PTSD symptoms: resource loss, 

depression  
Exposed preadolescent, early 

adolescent, and late adolescent 
children: N=5687; (193)** 

3 months Reaction Index; caseness 
required meeting DSM-III-R 
criteria 

Correlates of PTSD prevalence: trait anxiety, degree of home damage reported, 
greater reported hurricane severity, being in an unfamiliar location during 
hurricane, continued displacement, parental job loss due to hurricane, feeling 
sad, anxious, worried, scared, alone, or angry during the hurricane  

Exposed students from Berkeley 
County, South Carolina middle 
and high schools; N=5687; (145)** 

3 months Self-report version of the 
Reaction Index for 
Children; caseness 
required meeting DSM-III-R 
criteria 

Prevalence of PTSD: 5.42%; Correlates of PTSD prevalence: female gender, 
younger age (pre-adolescent), decrease in school performance  

Exposed students from 3 high 
schools in South Carolina; 
N=1264; (150)** 

 

1 year 16-item symptom scale based 
on DSM-III-R criteria 

Prevalence of PTSD: 4.0% (1.5% among Black males, 4.7% among Black females, 
3.8% among White males, 6.2% among White females); Correlates of PTSD 
prevalence: greater exposure (OR = 1.26), violent traumatic events in year after 
incident (OR = 2.62), White ethnicity (OR = 2.03), female gender (OR = 2.17) 

Exposed and unexposed adults from 
South Carolina, North Carolina, 
and Georgia; N=831; (146)†  

12, 18, and 24 
months  

5-item scale asking about the 
occurrence of stress 
symptoms (e.g., easily 
startled, numb emotions)  

Correlates of PTSD symptoms at 12 months: injury, life threat, financial loss, 
personal loss, scope of impact; Correlates of PTSD symptoms at 18 months: 
injury, life threat, personal loss, scope of impact; Correlates of PTSD symptoms 
at 24 months: injury, life threat, financial loss, scope of impact 

1989 Loma Prieta Earthquake, San Francisco Bay Area, California—October 17, 1989 
Stanford University undergraduates; 

N=250 at 14 days pre-disaster, 
137 at 10 days post-disaster, 41 at 
7 weeks; (182)†  

14 days pre-
disaster; 10 
days and 7 
weeks post-
disaster 

Items from the Interview to 
Diagnose Depression 
consistent with DSM-III-R 
criteria for PTSD 

Correlates of PTSD symptoms at 10 days: pre-disaster PTSD symptoms, 
perceived stressors, ruminative responses; Correlates of PTSD symptoms at 7 
weeks: pre-disaster PTSD symptoms, ruminative responses; Course: PTSD 
symptoms increased significantly from 14 days pre-disaster to 10 days post-
disaster; symptoms did not decrease significantly between 10 days and 7 
weeks post-disaster 

Exposed children from 3 Bay Area 
communities; N=22; (165)** 

6-8 months Posttraumatic Stress Reaction 
Index for Children  

Prevalence of PTSD severity: 27% reported moderate levels of PTSD symptoms 
and 36% reported mild levels of PTSD symptoms; Correlates of PTSD 
symptoms: proximity to highly damaged area (section of collapsed highway)  

Exposed emergency services 1.5 and 3.5 Impact of Events Scale- Correlates of PTSD symptoms at 3.5 years: greater peri-traumatic dissociation  
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personnel who responded to the I-
880 Freeway collapse and 
unexposed rescue workers and 
civilians; N=322; (227)† 

years   Revised

1989 Newcastle Earthquake, Newcastle, Australia—December 28, 1989 
Random sample of adult Newcastle 

residents; N=3007; (147)** 
6 months Impact of Events Scale  Prevalence of PTSD among those exposed to high levels of threat: 18.3%; 

Correlates of PTSD symptoms: female gender, older age, threat experiences, 
disruption experiences, avoidance coping  

Random sample of elderly and non-
elderly Newcastle adults; N=3007; 
(185)** 

6 months Impact of Events Scale Correlates of PTSD symptoms: female gender, being in elderly group, greater 
exposure; Correlates of PTSD symptoms among the elderly: female gender, 
threat and disruption experiences due to the earthquake, use of support 
services, behavioral and avoidance coping  

250 adult immigrants from non-
English speaking backgrounds 
and 250 Australian-born matched 
controls; N=500; (210)** 

6 months Impact of Events Scale Correlates of PTSD symptoms: less education, female gender, being in immigrant 
group, greater exposure to earthquake, avoidance coping, interaction between 
female gender and immigrant status, interaction between female gender and 
older age at time of immigration  

Random sample of adult Newcastle 
residents (n=539) with oversample 
of highly exposed (n=306); N=845; 
(211)† 

27, 50, 86, and 
144 weeks  

Impact of Events Scale; cut-off 
score of 25 identified those 
with a high likelihood of 
PTSD  

Course: between 6 months and 2 years PTSD prevalence decreased from 11% to 
3% in the low exposure group, from 19% to 8% in the group experiencing 
disruption, from 23% to 13% in the group experiencing threat, and from 40% to 
19% in the group experiencing both disruption and threat; Correlates of PTSD 
scores: older age, life events 6 months before incident, being injured, greater 
initial exposure, life events since incident, ongoing disruptions since incident 

Random sample of adult Newcastle 
residents (n=539) with oversample 
of highly exposed (n=306); N=845; 
(169)† 

27, 50, 86, and 
144 weeks  

Impact of Events Scale  Correlates of PTSD symptoms: older age, neuroticism, greater initial exposure, 
avoidance coping, ongoing disruptions since incident 

Survivors with high levels of threat or 
disruption exposure; N=515; 
(206)† 

27, 50, 86, and 
144 weeks  

Impact of Events Scale; cut-off 
score of 25 identified those 
with a high likelihood of 
PTSD 

Prevalence of PTSD: 18.8% acute PTSD, 14.4% persistent PTSD; Correlates of 
acute PTSD: emotional problems in 6 months pre-disaster, life events in months 
6 pre-disaster, threat earthquake exposure, neuroticism, avoidance coping, life 
events and ongoing disruptions since the earthquake; Correlates of persistent 
PTSD: older age, female gender, less education, emotional problems in 6 
months pre-disaster, life events in 6 months pre-disaster, threat earthquake 
exposure, neuroticism, active and avoidance coping, life events and ongoing 
disruptions since the earthquake  

1990 Wildfire, Southern California—June 27, 1990 
Exposed children and adolescents 

(n=23) from homes damaged or 
destroyed and unexposed children 
(n=10); N=33; (200)** 

6 weeks Diagnostic Interview for 
Children and Adolescents-
Revised  

Correlates of PTSD symptoms: exposed children and adolescents met significantly 
more PTSD symptom criteria than controls  

Children from families that 
experienced severe or low loss; 

6 weeks Diagnostic Interview for 
Children and Adolescents 

Prevalence of PTSD: 2 of 13 children who experienced severe levels of loss had 
PTSD; Correlates of PTSD symptoms: resource loss, number of PTSD 
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N=22; (59)** symptoms reported by parent  
1991 Mount Pinatubo Volcanic Disaster, Philippines—June 12, 1991 

Displaced tribal and non-tribal adult 
survivors from 3 resettlement 
sites; N=351; (228)** 

6 years 17-item PTSD Checklist; 
caseness required meeting 
DSM-IV criteria for PTSD  

Prevalence of PTSD: 27.6% 

1991 Oakland/Berkeley Firestorm—October 20, 1991 
Direct survivors, college students 

forced to evacuate, and graduate 
students not forced to evacuate; 
N=154 at 7-9 months; (203)† 

1 month and 7-
9 months 

Civilian Version of the 
Mississippi Scale for 
Combat-Related PTSD and 
the Impact of Events Scale  

Correlates of PTSD symptoms (Mississippi Scale): dissociative symptoms, recent 
life stress, symptoms of loss of personal autonomy; Correlates of PTSD 
symptoms (Impact of Events Scale): dissociative symptoms, recent life events, 
symptoms of loss of personal autonomy, contact with the fire, previous life 
events 

1992 Hurricane Andrew, August 16-28, 1992 
Exposed children from an elementary 

school in southern Dade county, 
Florida; N=92; (151)†  

15 months pre-
disaster; 3 
and 7 
months 
post-
disaster 

Posttraumatic Stress Disorder-
Reaction Index for Children 

Correlates of PTSD symptoms at 3 months: greater exposure, anxiety 15 months 
pre-disaster, greater student inattentiveness 15 months pre-disaster, worse 
academic skills 15 months pre-disaster; Correlates of PTSD symptoms at 7 
months: greater exposure, African American ethnicity, anxiety 15 months pre-
disaster; Correlates of persistent PTSD symptoms: African American ethnicity, 
anxiety 15 months pre-disaster; Course of severe to very severe PTSD: 
prevalence decreased from 13% at 3 months to 3% at 7 months 

Exposed college psychology 
students; N=220; (178)** 

1 month Reaction Index Correlates of PTSD symptoms: being in more highly impacted group, depression  

Volunteer subjects from communities 
damaged by the hurricane; N=180; 
(199)** 

1-4 months PTSD in past week assessed 
using DSM-III-R criteria 

Prevalence of PTSD: 33%; Correlates of PTSD prevalence: hurricane damage, 
perceived loss, greater injury, perceived life threat  

Children from 3 elementary schools 
severely affected by the hurricane; 
N=568; (166)**  

3 months Posttraumatic Stress Disorder 
Reaction Index for 
Children, based on DSM-
III-R criteria  

Prevalence of severe to very severe PTSD symptomatology: 30%; Correlates of 
PTSD symptoms: perceived life threat, number of life threatening experiences, 
loss-disruption experiences, female gender, less social support from teachers, 
less social support from classmates, blame and anger coping, social 
withdrawal, positive coping  

Children in grades from 3 elementary 
schools in southern Dade county 
Florida exposed to the hurricane; 
N=442; (187)† 

 

3, 7, and 10 
months  

Posttraumatic Stress Disorder 
Reaction Index for 
Children, based on DSM-
III-R criteria  

Correlates of PTSD symptoms at 10 months: perceived life threat, life threatening 
experiences, loss/disruption events in 10 months post-disaster, African 
American ethnicity, Hispanic ethnicity, less social support from teacher, blame 
and anger coping; Correlates of persistent PTSD symptoms: loss and disruption 
post-disaster, African American ethnicity, Hispanic ethnicity, intervening life 
events, low levels of parental social support; Correlates of persistent PTSD 
symptoms between 3 and 10 months: Course: prevalence decreased from 
39.1% at 3 months to 24.0% at 7 months to 18.1% at 10 months  

Exposed adolescent residents from 
Dade County, Florida; N=400; 
(152)** 

6 months Diagnostic Interview Schedule, 
based on DSM-III-R criteria 

Prevalence of PTSD: 9.2% among females, 2.9% among males; Correlates of 
PTSD prevalence: older age (OR = 1.41), undesirable life events after the 
incident (OR = 1.38)  

Exposed residents (134 Latino, 135 6 months 30-item Revised Civilian Prevalence of PTSD: 24% in total sample (38% among Spanish-preferring Latinos, 
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Black, 135 White) from 5 
neighborhoods in Dade county, 
Florida; N=404; (153)** 

Mississippi Scale; 
caseness required meeting 
DSM-IV criteria for PTSD  

23% among African Americans, 19% among English-preferring Latinos, 15% 
among Whites); ethnic differences in PTSD prevalence remained in the highly 
traumatized groups after controlling for levels of personal and neighborhood 
trauma 

Residents from areas most severely 
affected; N=61; (194)** 

 

6-12 months Structured Clinical Interview 
for DSM-III-R 

Prevalence of new-onset PTSD: 36%; Correlates of PTSD prevalence: severe 
damage to home  

Adult survivors involved in rebuilding; 
N=96; (204)† 

1-4 and 9-12 
months  

17 questions that asked about 
the frequency of DSM-III-R 
PTSD symptoms 

Correlates of PTSD symptoms at 9 months: intensity of disruption over past month 
of repair phase 

Highly exposed students from an 
elementary school in the hurricane 
pathway and mildly exposed 
controls; N=106 at 8 weeks; 
(201)† 

8 weeks for 
total 
sample; 32 
weeks for 
highly 
exposed 

Posttraumatic Stress Disorder 
Reaction Index, based on 
DSM-III-R criteria  

Prevalence of severe to very severe PTSD symptomatology at 8 weeks: 56.4% 
among highly exposed compared to 38.6% among mildly exposed; Course: 
prevalence of severe to very severe PTSD symptomatology among the highly 
exposed decreased from 55.3% at 8 weeks to 38.3% 32 weeks  

Exposed elementary school students; 
N=30; (229)† 

2, 8, and 21 
months  

Posttraumatic Stress Disorder 
Reaction Index, based on 
DSM-III-R criteria 

Course: Between 2 and 8 months, PTSD symptoms improved in 30% of the 
sample, showed no change in 53%, and worsened in 17%; between 2 months 
and 21 months after the incident, 46.7% improved, 46.7% showed no change, 
and 6.6% worsened 

Exposed residents of Dade County, 
Florida; N=404 at 6 months, 241 at 
28-30 months; (207)† 

6 and 28-30 
months 

30-item Revised Civilian 
Mississippi Scale; 
caseness required meeting 
DSM-IV criteria for PTSD  

Correlates of avoidance symptoms at 6 months: minority status, life events post-
disaster, less self-esteem, less perceived control; Correlates of avoidance 
symptoms at 28-30 months: avoidance scores at 6 months, female gender, past 
year trauma, acculturative stress, less self-esteem, less social embeddedness; 
Correlates of intrusion symptoms at 6 months: female gender, minority status, 
Latino ethnicity, younger age, being married, threat to life, life events post-
disaster; Correlates of intrusion symptoms at 28-30 months: intrusion scores at 
6 months, less self-esteem, life-events post-disaster; Correlates of arousal 
symptoms at 6 months: female gender, African American ethnicity, property 
damage, life events post-disaster; Correlates of arousal symptoms at 28-30 
months: arousal scores at 6 months, injury, life events post-disaster, less self-
esteem; Course: PTSD prevalence increased from 25.7% at 6 months to 28.6% 
at 28-30 months; symptoms of intrusion and arousal declined significantly over 
follow-up, but symptoms of avoidance increased  

1992 Typhoons in US Pacific, Guam—August 28, 1992-November 1992 
Population survey of US military 

personnel and spouses exposed 
to all 5 typhoons; N=320; (154)** 

8 months after 
1

st
 typhoon 

Validated symptom scale and 
the Impact of Events Scale; 
caseness required meeting 
DSM-IV criteria and scoring 
>19 on the IES  

Prevalence of PTSD: 5.9%; Correlates of PTSD prevalence: diagnosis of Acute 
Stress Disorder at 1 week after first typhoon 
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1993 Floods, Perth, Scotland—January 17, 1993 
Exposed adults residents who 

suffered material loss in the flood; 
N=44; (155)** 

Not reported Questionnaire asking about 
the frequency of DSM-III-R 
PTSD symptoms 

Prevalence of PTSD: 25%; Correlates of PTSD symptoms: emotion-focused 
coping, thought suppression coping  

1993 Great Midwest Floods—1993 
Exposed adults from Des Moines and 

West Des Moines; N=106; (208)** 
4 months 6 modified questions from the 

University of Michigan 
version of the Composite 
International Diagnostic 
Interview 

Correlates of PTSD symptoms: more anxiety after the flood, temporary or 
permanent loss of employment because of the flood, renting property, lower 
likelihood of identifying positive outcomes  

Exposed St. Louis area residents; 
N=162; (156)** 

2-7 months Diagnostic Interview 
Schedule/Disaster 
Supplement, based on 
DSM-III-R criteria 

Prevalence of flood-related PTSD: 22%; Correlates of PTSD prevalence: prior 
psychiatric history, non-PTSD post-disaster disorder 

1993 Marathwada Earthquake, Western India—September 30, 1993 
Adults from 23 households within 15 

km of the epicenter; N=56; (157)** 
1 month PTSD diagnosis according to 

DSM-III-R criteria 
Prevalence of PTSD: 23% 

1994 Northridge Earthquake, Los Angeles Area—January 17, 1994 
Survivors from the area of greatest 

property damage; N=130; (177)** 
 

3 months Diagnostic Interview 
Schedule/Disaster 
Supplement, based on 
DSM-III criteria 

Prevalence of PTSD: 13%; Correlates of PTSD prevalence: history of psychiatric 
disorder (OR = 5.30), female gender (OR = 6.49), post-disaster non-PTSD 
psychiatric disorder (OR = 6.24) 

Children from a family-genetic study 
diagnosed with a preexisting 
psychopathology; N=63; (179)** 

1 year Children’s Posttraumatic 
Stress Disorder Reaction 
Index  

Correlates of PTSD symptoms: preexisting anxiety disorder, use of cognitive 
coping, current general anxiety, current depression, social adjustment problems 
with friends  

1994 Avalanche, Norway—March 3, 1994 
Norwegian soldiers buried by the 

avalanche, involved in the rescue 
effort, or unexposed; N=133 at 2 
weeks, 94 at 4 months; (175)† 

2 weeks and 4 
months 

Impact of Events Scale and 
the Posttraumatic Stress 
Scale-10; caseness 
required a PTSS-10 score 
≥5  

Correlates of PTSD symptoms at 2 weeks: being in buried, involvement in rescue, 
lower coping scores; Course: prevalence of PTSD in the total sample 
decreased from 6% at 2 weeks to 3% at 4 months; (prevalence increased from 
9% to 12% among those buried, decreased from 10% to 0% among rescuers, 
and decreased from 4% to 2% among the unexposed) 

1995 Hanshin-Awaji Earthquake, Japan—January 17, 1995 
Elderly adults and non-elderly adults 

from a Shelter in Kobe; N=142 at 3 
weeks, 123 at 8 weeks; (213)§ 

3 and 8 weeks  10 items from the 
Posttraumatic Symptoms 
Scale  

Course: between 3 and 8 weeks, the average number of symptoms experienced 
did not decrease significantly among non-elderly adults, but did decrease 
significantly among elderly adults  

Adult employees of 5 manufacturing 
companies in the exposed area; 
N=380; (188)** 

13-15 months 17-item questionnaire based 
on DSM-IV criteria 

Correlates of PTSD symptoms: poor perceived physical health, earthquake-related 
life events, no emotional support network (males only), older age (males only), 
being unmarried (males only) 

Male workers employed by 
companies located in the exposed 
area; N=155; (195)** 

14-18 months 19-item questionnaire based 
on DSM criteria; caseness 
required scoring ≥9 

Prevalence of PTSD: 9.0%; Correlates of PTSD symptoms: living in areas of higher 
seismic intensity  
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Random selection of male residents 
of the town closest to the 
epicenter; N=108; (205)** 

20 months 19-item questionnaire based 
on DSM-IV criteria for 
PTSD 

Correlates of PTSD symptoms: reporting worse lifestyle/health practices after the 
earthquake  

1995 Hurricane Opal, Florida—October, 1995 
Exposed adult residents; N=67; 

(174)** 
4-5 months Impact of Events  Correlates of PTSD symptoms: coping self efficacy; coping self efficacy mediated 

the relation between loss of resources and PTSD symptoms 
1997 Floods, Central Valley, Northern California—Early 1997 

Residents from rural/agricultural 
areas devastated by the floods; 
N=131 at 1-3 months, 74 at 1 
year; (230)† 

1-3 months 
and 1 year 

17-item PTSD Checklist; 
PTSD caseness required 
meeting DSM-IV criteria 

Prevalence of PTSD at 1 year: 10%; Correlates of PTSD symptoms: greater 
exposure to loss, acute stress disorder symptoms between 1 and 3 months  

1998 Zhangbei-Shangyi Earthquake, North Hebei Province, China—January 10, 1998 
Adults from a highly exposed and a 

moderately exposed village; 
N=181 at 3 months, 157 at 9 
months; (215)† 

3 and 9 
months 

DSM-IV diagnoses made using 
an instrument based on the 
Composite International 
Diagnostic Interview PTSD 
module 

Prevalence of current PTSD at 3 months: 14.4% (22.7% among moderately 
exposed compared to 8.5% among highly exposed); Prevalence of current 
PTSD at 9 months: 17.8% (22.7% among moderately exposed compared to 
14.3% among highly exposed; Course: prevalence increased between 3 and 9 
months  

1998 Sarno Landslide, Southern Italy—May 5, 1998 
Exposed adults (n=272) from the 

most severely affected area and 
unexposed controls (n=72); 
N=344; (180)**  

1 year Self-Rating Scale for PTSD, 
derived from Structured 
Interview for PTSD; 
caseness required meeting 
DSM-IV criteria 

Prevalence of PTSD: 27.6% among exposed compared to 1.4% among 
unexposed; Correlates of PTSD prevalence: physical injury, injuries suffered by 
family members, family problems, leaving the house in the past 3 months, 
depressive symptoms, anxiety symptoms 

1998 Hurricane Mitch, Nicaragua—October 1998 
Adolescents from 3 public schools in 

3 differentially exposed cities; 
N=156; (143)** 

6 months Child Posttraumatic Stress 
Disorder Reaction Index; 
casesness required scoring 
≥40 

Prevalence of PTSD: 90% in the most devastated city and 14% in the least 
devastated city; Correlates of PTSD symptoms: being in more devastated city, 
objective hurricane related experiences, subjective hurricane related 
experiences, current thoughts of revenge  

Consecutive exposed adult patients 
from 4 primary health centers; 
N=496; (183)† 

6 and 12 
months 

Harvard Trauma 
Questionnaire; caseness 
defined using a cutoff of 
50/51  

Prevalence of PTSD at 6 months: 5.9%; Correlates of PTSD symptoms: death or 
injury of relative, destruction of house, female gender, previous mental health 
problems, illiteracy, never married; Course: 12 of 23 (52%) PTSD cases 
identified at 6 months and followed-up at 12 months still had PTSD  

1999 Chi-Chi Earthquake, Taiwan—September 21, 1999 
Survivors who consecutively sought 

psychiatric service; N=525; (176)** 
1 month 17-item checklist based on 

DSM-IV criteria for PTSD  
Correlates of reexperiencing PTSD symptoms: female gender, injury of relatives, 

nervous traits, obsessive traits; Correlates of avoidance PTSD symptoms: 
nervous traits, obsessive traits; Correlates of arousal PTSD symptoms: female 
gender, older age, destruction of property, nervous traits, obsessive traits  

Students from 2 junior high schools 
who remained in the worst 
affected area, Chungliao; N=323; 
(168)** 

6 weeks Children’s Interview for 
Psychiatric Syndromes 
based on DSM-IV criteria 

Prevalence of PTSD: 21.7%; Correlates of PTSD prevalence: physical injury (OR = 
2.35), death of a close family member with whom the student lived (OR = 5.58) 
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Survivors from Pu-Li, one of the most 
damaged towns, screened at a 
local hospital; N=663; (231)** 

3-4 months 17-item checklist based on 
DSM-IV PTSD criteria; 
caseness required greater 
than 2 reexperiencing, 4 
avoidance, and 3 arousal 
symptoms 

Prevalence of PTSD: 11.3%; Correlates of PTSD prevalence: female gender (OR = 
2.69), older age (OR = 7.83), severe destruction to home (OR = 2.93) 

 

Male professional firefighters involved 
in rescue work following the 
collapse of a building in Taipei 
City; N=84; (163)** 

5 months Impact of Events Scale; 
caseness required scoring 
≥26  

Prevalence of PTSD: 21.4%; Correlates of PTSD prevalence: longer job 
experience (OR = 6.87), distancing coping (OR = 2.20), use of escape-
avoidance coping (OR = 1.43), positive reappraisal coping (protective) (OR = 
0.59) 

1999 Turkey Earthquakes, Marmara region, Turkey—August 17, 1999 and November 12, 1999 
Exposed school-aged children 

(n=202) displaced to a 
prefabricated village and 
unexposed children (n=101); 
N=303; (196)** 

4-5 months  Child Version of the 
Posttraumatic Stress 
Reaction Index  

Correlates of PTSD symptoms: being in exposed group, lack of sleep in days after 
earthquake, past traumatic experiences, personal losses, traumatic dissociation 
and grief  

Adult survivors from 3 “tent cities” and 
2 prefabricated housing sites in 
the disaster region; N=1000; 
(197)** 

3-9 months in 
camps; 7-
14 months 
in housing 
sites 

17-item Traumatic Stress 
Symptom Checklist based 
on DSM-IV criteria; 
caseness determined using 
cutoff of 25  

Prevalence of PTSD: 43%; Correlates of PTSD symptoms: fear during the 
earthquake, female gender, trapped under rubble, death of a family member, 
past psychiatric illness, participated in rescue work, longer time between 
earthquake and assessment, less education  

35 randomly selected families (30 
fathers, 35 mothers, 49 children) 
living in a tent city 30 km from the 
epicenter of the 2

nd
 earthquake; 

N=114;  (209)** 

6 months after 
2

nd
 quake 

For children, the Child 
Posttraumatic Stress 
Disorder Reaction Index; 
for adults, the 17-item Self-
rating Scale for 
Posttraumatic Stress 
Disorder, based on DSM-
III-R criteria 

Prevalence of PTSD among parents: 44.1% among mothers, 34.5% among 
fathers; Correlates of PTSD symptoms among children: PTSD in father, female 
gender, paternal depression symptoms  

Consecutive self-referred adult 
survivors from a community center 
for psychological treatment; 
N=1027; (158)** 

14 months 17-item Traumatic Stress 
Symptom Checklist based 
on DSM-IV criteria; 
caseness determined using 
cutoff of 25  

Prevalence of PTSD: 63%; Correlates of PTSD symptoms: fear during the 
earthquake, female gender, less education, loss of friends or neighbors, shorter 
time between earthquake and assessment, material loss  

Adult survivors from 3 prefabricated 
housing sites within 10 km of the 
epicenter; N=568; (219)** 

20 months 17-item Traumatic Stress 
Symptom Checklist based 
on DSM-IV criteria; 
caseness determined using 
cutoff of 25  

Prevalence of PTSD: 39%; Correlates of PTSD symptoms: fear during the 
earthquake, female gender, older age, participation in rescue work, loss of 
friends or neighbors, history of psychiatric illness 

Adult survivors from randomly sample 
households in Bolu (45 km from 

18 months 
after 2

nd
 

17-item Traumatic Stress 
Symptom Checklist based 

Prevalence of PTSD: prevalence was 41.9% in Duzce (the epicenter), 18.6% in 
Bolu (45 km from the epicenter); Correlates of PTSD prevalence: fear during 
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the 2
nd

 earthquake) and Duzce (at 
the epicenter); N=430; (214)** 

quake on DSM-IV criteria; 
caseness determined using 
cutoff of 25  

the earthquake, loss of friends and neighbors, female gender, less education, 
living in rented accommodation 

1999 Hurricane Floyd—September 1999 
Fourth grade students from a North 

Carolina public school destroyed 
by the hurricane; N=150; (167)** 

6 months Child Version of the 
Posttraumatic Stress 
Reaction Index  

Prevalence of severe to very severe PTSD symptomatology: 34.6%; Correlates of 
severe to very severe PTSD symptomatology: female gender (OR = 2.7), 
flooding of home (OR = 3.0); Correlates of PTSD symptoms: social withdrawal 
coping, self-criticism coping, blaming others coping, problem solving coping, 
emotional regulation coping  

1999 Taiwan Earthquake, Nantou Country, Taiwan—September 21, 1999 
Bereaved survivors from 109 

households from 2 townships; 
N=120; (171)** 

2 months Mini-International 
Neuropsychiatric Interview, 
with diagnosis according to 
DSM-IV criteria  

Prevalence of PTSD: 37%; Correlates of PTSD prevalence: number of 
psychosocial stressors (OR = 3.03), initial feelings of guilt (OR = 3.69) 

 

1999 Orissa Supercyclone, Orrisa, India—October 1999 
Exposed adults (n=65) from the 

devastated area and unexposed 
adults (n=65); N=130; (160)**  

3 months Clinical interviews with 
diagnosis according to 
DSM-IV criteria  

Prevalence of PTSD: 89% among exposed compared to 11% among unexposed  

2000 Icelandic Earthquakes, Southwest Iceland—June 17, 2000 and June 21, 2000 
 Probability sample of exposed 

(n=52) and unexposed (n=29) 
adults; N=81; (161)** 

3 months Harvard Trauma 
Questionnaire, based on 
DSM-III-R criteria; 
caseness required HTQ 
scores >2 

Prevalence of PTSD: 24% in the exposed region compared to 0% in the 
unexposed region; Correlates of PTSD symptoms: anxiety caused by small 
tremors, anxiety about a major new earthquake, emotional coping, weaker 
ability to express feelings and thoughts 

 
2000 Miyake Island Volcanic Eruption, Japan—2000 

Adult evacuees from the Island; 
N=231; (232)** 

10 months Impact of Events Scale-
Revised 

Correlates of PTSD symptoms: help-seeking from physicians, help seeking from 
counselors, help seeking from social workers 

Multiple Disaster Aggregate Samples 
288 adults from Coalinga, California 

exposed to an earthquake (May 
1983), 116 adults from a housing 
project in Santiago, Chile exposed 
to an earthquake (March 1985), 
and 3131 unexposed controls; 
N=3535; (186)** 

8 months in 
Santiago; 
15 months 
in Coalinga  

13-item instrument; caseness 
required satisfying DSM-III 
criteria 

Prevalence of PTSD: 19.3% in Santiago (23.8% among females, 5.9% among 
males), 2.7% in Coalinga (3.5% among females, 0.8% among males), 2.2% 
among unexposed (3.1% among females, 1.0% among males)  

30 Armenian adults from a city 
severely exposed to an 
earthquake (Dec.  1988), 29 adults 
from a city mildly exposed to the 
same earthquake, and 19 
Armenian adults exposed to 

1.5 and 4.5 
years 

PTSD Reaction Index; 
casesness required scoring 
≥40  

Correlates of PTSD symptoms at 1.5 years: being in severely exposed earthquake 
or political violence group, depressive symptoms, anxiety symptoms; Correlates 
of PTSD symptoms at 4.5 years: being in severely exposed earthquake or 
political violence group, PTSD symptoms at 1.5 years, depression symptoms at 
1.5 years, anxiety symptoms at 1.5 years, depression symptoms at 4.5 years, 
anxiety symptoms at 4.5 years; Course: between 1.5 and 4.5 years prevalence 
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severe political violence (Feb. 
1988); N-78; (181)† 

decreased from 86.7% to 73.3% among severely exposed earthquake 
survivors, decreased from 13.8% to 6.9% among mildly exposed earthquake 
survivors, and increased from 89.5 to 94.7% among survivors of political 
violence  

US sample of adults (135 Whites, 135 
Blacks) exposed to Hurricane 
Andrew (1992) and Mexican 
sample of adults (n=200) exposed 
to Hurricane Paulina (1997); 
N=470; (233)** 

6 months Revised Civilian Mississippi 
Scale; caseness required 
meeting DSM-IV criteria for 
PTSD 

Prevalence of PTSD: prevalence was higher among females than males (19.4% 
vs. 5.9% among US Whites, 23.2% vs. 19.7% among US Blacks, 43.8% vs. 
14.4% among Mexicans); Correlates of PTSD symptoms: younger age, less 
education, greater exposure, female gender, interaction of Mexican ethnicity 
and female gender; Correlates of lower PTSD symptoms: interaction between 
African American ethnicity and female gender; Correlates of PTSD prevalence: 
greater exposure, African American ethnicity, female gender, interaction of 
Mexican ethnicity and female gender  

US sample of adults (n=270) exposed 
to Hurricane Andrew (1992), 
Mexican sample of adults (n=200) 
exposed to Hurricane Paulina 
(1997), and Polish sample of 
adults (n=285) exposed to flood 
(1997); N=755; (212)** 

6 months in 
the US and 
Mexico; 1 
year in 
Poland 

Revised Civilian Mississippi 
Scale  

Correlates of PTSD symptoms in US sample: female gender, greater exposure, 
middle-aged, age and exposure interaction; Correlates of PTSD symptoms in 
Mexican sample: female gender, greater exposure, less education, younger 
age; Correlates of PTSD symptoms in Polish sample: female gender, greater 
exposure, less education, older age, age and female gender interaction  

St. Louis sample of adults exposed or 
unexposed (n=543) to flooding 
and/or dioxin contamination (1982) 
and Puerto Rican sample of adults 
exposed or unexposed (n=912) to 
flooding and mudslides (Oct. 
1985); N=1455; (202)** 

1 year in St. 
Louis; 2 
years in 
Puerto Rico 

Diagnostic Interview 
Schedule/Disaster 
Supplement, based on 
DSM-III criteria  

Correlates of PTSD symptoms: exposure to disaster (Puerto Rico sample only), 
greater support burden (Puerto Rico sample only)  

Non-bereaved adults (n=39) either 
forced to leave their homes after a 
tornado in Albion, PA (May 1985) 
or exposed to a flood in Parsons, 
WV (n=76) (Nov. 1985); N=115 at 
4 months; (234)† 

4 and 16 
months 

Impact of Events Scale and 
the Diagnostic Interview 
Schedule; caseness for the 
IES required scoring >19  

Course of PTSD incidence (according to DIS): incidence decreased in Parsons 
from 14.5% at 4 months to 4.5% at 16 months; incidence over the 16 month 
period in Albion was 21.0%; Course of high levels of PTSD symptomatology 
(according to the IES): prevalence decreased from 76% at 4 months to 49% at 
16 months after the tornado in Albion and from 41% to 24% after the flood in 
Parsons  

 

*Timing of assessment(s) after the disaster 
** Cross-sectional study design. 
‡ OR, odds ratio. 
† Prospective cohort study design. 
§ Serial cross-sectional study design. 

 

 55



 
WEB TABLE 4. Summary of studies assessing the prevalence and course of PTSD after disasters 

Disaster (reference no.) Instrument* T1
‡

Prevalence at T1 T2
‡ Prevalence at 

T2 
T3

‡ Prevalence at 
T3 

Studies of directly exposed adult samples 

Human-made or technological disasters 

Aberfan mining disaster; (62) CIDI, IES 
33 years, 
anytime 

46% 
32 years, 
current 

29%   

       

    

   

   

       

   

Piper Alpha oil rig disaster; (73) CAPS, DSM-IV Acute 73%
10 years, 
current 

21%

Toxic chemical spill; (108) IES 3-4 months 14.9%     

Exxon Valdez Oil Spill; (92) DIS, DSM-III-R 1 year 9.4%     

Exxon Valdez Oil Spill; (70) SCL-90R 6 years 
34% (males), 40% 
(females) 

Buffalo Creek dam collapse; (125) SCI, DSM-III-R 2 years 44% 14 years 28%   

Buffalo Creek dam collapse; (75) SCI, DSM-III 
14 years, 
anytime 

59.4% 
14 years, 
current 

25%

Buffalo Creek dam collapse; (126) SCI, DSM-III-R 
17 years, 
anytime 

32% 
17 years, 
current 

7%

M/S Estonia disaster; (111) PTSS, IES 3 months 64.3%     

Jupiter shipping disaster; (63) PTSS, DSM-III-R 3 months 35.1% 6 years 8.1%

Herald of Free Enterprise disaster; 
(74) 

DSM-III-R Within 2 years 36%     

Airplane crash landing; (136) SCI, DSM-III 12 days 54% 12 months 10-15%   

Jet fighter crash; (72) DIS/DS, DSM-III 4-6 weeks 22%     

Bijlmermeer plane crash (132) DSM-III-R 6 months 26%     

Kegsworth air disaster; (69) DSM-III-R 6-12 months 40%     

Lockerbie disaster; (78) DSM-III-R 10-14 months 44%     

Lockerbie disaster; (139) DSM-III-R 10-14 months 72% 3 years 48%   

Lockerbie disaster; (138) DSM-III-R 1 year  74% 3 years 16%   

Bus disaster; (41) PCL, DSM-III-R 8-10 months 33%     

Train collision; (226) PTSS, DSM-IV 1 month  28% 3.5 months 24%   

Mass shooting episode; (71) DIS/DS, DSM-III-R 1 month 28.6%     

Mass shooting epidsode; (66) DIS/DS, DSM-III-R 6-8 weeks 27.2% 13-14 months  17.7%   

Mass shooting episode (110) DIS/DS, DSM-III-R 6-8 weeks 29% 13-14 months 17% 3 years  19% 

Mass shooting episode (64) DIS/DS, DSM-III-R 6-8 weeks 26% 1 year 14% 3 years  18% 

Courthouse shooting; (67) DIS/DS 6-8 weeks 4.1%     

School shooting; (101) RI; DSM-III-R 8-14 months 3%     

Oklahoma City bombing; (10) DIS/DS, DSM-III-R 6 months 34.3%     

Subway bombing; (135) IES, DSM-III-R 
6 months, 
current 

39% 
32 months, 
current 

25%
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September 11 terrorist attacks on 
Pentagon; (26) 

IES-R 7 months  14%     

Oklahoma City bombing (224) DSM-IV 1.5-3 years 4%     

Oklahoma City bombing; (122) DIS 34 months 23%     

Sivas religious uprisings(130) DSM-III-R        

   

       

     

     

       

   

Acute 20.3%

 

Natural disasters 

Mount Pinatubo volcanic eruption; 
(228) 

PCL, DSM-IV 6 years 27.6%     

Norway avalanche; (175) IES, PTSS 2 weeks 9% 4 months 12%   

Sarno landslide; (180) DSM-IV 1 year 27.6%     

Vajont landslide and flood; (19) SCI, DSM-IV 
36 years, 
anytime 

26% 
26 years, 
current 

21%

Flooding and mud slides; (148) DIS/DS 2 years 3.7%     

Great Midwest floods; (156) DIS/DS, DSM-III-R 2-7 months 22%

Northern California floods; (230) PCL, DSM-IV 1 year 10%     

North Carolina tornadoes; (140) HSC, DSM-III Acute  59%     

Orissa supercyclone; (160) DSM-IV 3 months 89%     

Pacific typhoons; (154) IES, DSM-IV 8 months 5.9%     

Cyclone Bola; (149) MS 5 years  12%     

Hurricane Hugo; (144) DSM-III-R 1 month 15%     

Hurricane Andrew; (153) MS-R, DSM-IV 6 months 24%     

Hurricane Andrew; (207) MS-R, DSM-IV 6 months 25.7% 28-30 months 28.6%

Hurricane Andrew; (194) SCI, DSM-III-R 6-12 months 36%     

Marathwada earthquake; (157) DSM-III-R 1 month 23%     

Taiwan earthquake; (171) DSM-IV 2 months 37%     

Mexico City earthquake; (141) DSM-III 
Within 10 
weeks 

32%

Icelandic earthquakes; (161) HTQ, DSM-III-R 3 months 24%

Northridge earthquake; (177) DIS/DS, DSM-III 3 months 13%     

Chi-Chi earthquake; (231) DSM-IV 3-4 months 11.3%     

Zhangbei-Shangyi earthquake; (215) DSM-IV 
3 months, 
current  

14.4% 
9 months, 
current 

17.8%

Turkey earthquakes; (197) TSSC, DSM-IV 3-14 months 43%     

Newcastle earthquake; (147) IES 6 months 18.3%     

Hanshin-Awaji earthquake (195) DSM 14-18 months 9%     

Turkey earthquakes; (214) TSSC, DSM-IV 18 months 41.9% near, 18.6% far     

Turkey earthquakes; (219) TSSC, DSM-IV 20 months 39%     

Armenian earthquake (184) DIS/DS, DSM-III-R 2 years 49.6%     
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Studies of rescue, emergency, medical, or clean-up personnel samples 

Human-made or technological disasters 

Chernobyl nuclear accident; (85) DSM-III-R       

       

      

     

     

    

     

6-7 years 20%

Swissair Flight 111 crash; (114) PTSS, DSM-IV 
4 months, 
current 

 46%     

US Air Flight 427 crash; (84) DSM 6 months  4.9%     

Air show midair collision; (82) IES, DSM-III-R 12 months 12.1% 18 months 7.3%   

USS Iowa Gun Turret Explosion (137) 
SCL-90R, IES, DSM-
III-R 

1 month 11% 4 months 10% 13 months 2% 

Building explosion; (80) DSM-III 

 

5 months 13.9%     

N149 supertanker explosion; (105) IES 6.5 months 41%

Omagh bombing; (88) PTSS, DSM-IV 4 months 6% 17 months 12%    

Oklahoma City bombing; (89) 

 

DIS 34 months 13% 

 

    

Natural disasters 

Norway avalanche; (175) IES, PTSS 2 weeks 10% 4 months 0%   

Australian bushfire; (68) GHQ 4 months  32% 11 months 27% 29 months 30% 

Australian bushfire; (162) GHQ 
29 months, 
anytime 

50.2%

Australian bushfire; (189) DIS, DSM-III 42 months 34%     

Chi-Chi earthquake; (163) IES 5 months 21.4%     

Studies of indirectly exposed, general population, or community samples 

Human-made or technological disasters 

Chernobyl nuclear accident; (91) GHQ, DSM-III-R 6.5 years 2.4% near, 0.4% far     

Los Angeles civil disturbances (65) NWS, DSM-III-R 
6-8 months, 
current 

4.1%

School hostage situation; (102) DSM-IV 4 months 10% 7 months 6% 18 months 0% 

September 11 terrorist attacks; (28) PCL 2-3 days 5%     

September 11 terrorist attacks; (24) NWS 5-8 weeks 7.5%     

September 11 terrorist attacks; (25) NWS 
1 month, 
current 

7.5% 
4 months, 
current 

1.7% 
6 months, 
current 

0.6% 

September 11 terrorist attacks; (30) PCL 1-2 months 
11.2% in NYC, 4.3% 
nationally 

September 11 terrorist attacks; (32) IES-R 2 months 17% 6 months 5.8%   

Studies of directly exposed children, adolescent, or student samples 

Human-made or technological disasters 

Buffalo Creek dam collapse; (95) DSM-III-R 2 years 37%     

Jupiter shipping disaster; (77) CAPS, DSM-IV 
5-8 years, 
anytime 

51.5%

Industrial fire (134) PTSS, DSM-III-R 9 months 11.9%     

1993 World Trade Center bombing; RI 3 months  27% 9 months 14%   
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(60) 

Brooklyn Bridge shooting (43) PTSS, DSM-IV 8 weeks 28%     

School hostage situation; (102) DSM-IV 4 months 4% 7 months 12% 18 months 5% 

School shooting; (101) 

 

RI; DSM-III-R 8-14 months 8% 

 

    

      

    

    

      

Natural disasters 

Hurricane Hugo; (145) RI, DSM-III-R 3 months 5.42%     

Hurricane Andrew; (187) RI, DSM-III-R 3 months 39.1% 7 months 24% 10 months 18.1% 

Hurricane Mitch; (143) RI-C 6 months 
90% (near), 
14% (far) 

Hurricane Andrew; (152) DIS, DSM-III-R 6 months 
2.9% (males), 9.2% 
(females) 

Hurricane Hugo; (150) DSM-III-R 1 year 4%     

Chi-Chi earthquake; (168) DSM-IV 6 weeks 21.7%     

Armenian earthquake; (192) DICA-R, DSM-III-R 2.5 years 32%     

Studies of specific populations (i.e. clinical/psychiatric patients) 

Human-made or technological disasters 

September 11 terrorist attacks; (23) 

 

PDS 2-3 weeks  28% 

 

    

Natural disasters 

Hurricane Mitch; (183) HTQ 6 months 5.9%     

Turkey earthquakes; (158) TSSC, DSM-IV 14 months 63%     

*CAPS=Clinician Administered PTSD Scale; CIDI=Composite International Diagnostic Interview; DICA-R=Diagnostic Interview for Children and Adolescents-Revised; DIS=Diagnostic 
Interview Schedule; DIS/DS=Diagnostic Interview Schedule/Disaster Supplement; DSM=Diagnostic and Statistical Manual; GHQ=General health questionnaire; HSC=Hopkins 
Symptom Checklist; HTQ=Harvard Trauma Questionnaire; IES=Impact of Events Scale; IES-R=Impact of Events Scale-Revised; MS=Mississippi Scale; MS-R=Mississippi Scale-
Revised; NWS=National Women’s Study PTSD questionnaire; PCL=PTSD Checklist; PTSS=Posttraumatic Symptom Scale; RI=Reaction Index; RI-C=PTSD Reaction Index-Child 
Version; SCI=Structured Clinical Interview; SCL=Symptom Checklist; TSSC=Traumatic Stress Symptom Checklist 
‡
T1=time of first assessment after the disaster, T2=time of second assessment after the disaster, T3=time of the third assessment after the disaster; cells left empty indicate that no 

assessment exists for either the second or third assessment; only studies where there was a clear first assessment of prevalence after the disaster are included in the table. 
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