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Abstract

We present in this review the current state of disaster mental health re-
search. In particular, we provide an overview of research on the presentation,
burden, correlates, and treatment of mental disorders following disasters.
We also describe challenges to studying the mental health consequences of
disasters and discuss the limitations in current methodologies. Finally, we
offer directions for future disaster mental health research.
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INTRODUCTION

Disasters are large-scale events that are often unexpected and cause death, trauma, and destruction
of property (48, 50). Although there is no consistent definition of disasters in the literature,
researchers generally agree that disasters share three key characteristics of large-scale traumatic
events. First, disasters threaten harm or death to a large group of people, regardless of the actual
extentof lives lost (48). Second, they affect social processes, causing disruption of services and social
networks and communal loss of resources (42, 50). Third, they involve secondary consequences,
namely identifiable mental and physical health outcomes, among those affected (48). In this review,
we focus on the potential mental health consequences of disasters.

Disasters affect millions of people around the globe every year. There is, on average, at least
one disaster every day worldwide, and the frequency and human impact of disasters have been
increasing owing to climate change and growing population density (43). In 2005, ~162 million
people were affected by disasters globally (57); in 2010, this estimate increased to more than
330 million (58). Some areas of the world are more affected than others, with almost three-
quarters of those affected by disasters worldwide living in China in 2010. Death toll varies by
disaster, but deaths generally constitute a very small proportion of those affected. For example,
only 0.1% of the 330 million individuals affected by disasters in 2010 were killed (58). A large US
community study reported that 13-19% of adults experience a disaster in their lifetime (13, 33).

Studies frequently categorize disasters into three types: natural disasters (e.g., floods); human-
made, nonintentional technological disasters (e.g., the nuclear accident at Chernobyl); and human-
made, intentional acts such as mass violence and terrorism [e.g., the September 11, 2001, World
Trade Center (WTC) attacks] (50, 61). Some evidence, though contested, indicates that the type
of disaster influences the burden of mental health consequences in the affected population; human-
made technological disasters and mass violence tend to have a more pronounced psychological
impact than do natural disasters (23, 50). From a population health point of view, it may be more
useful to consider the characteristics of the event rather than the cause, given that different types
of disasters can have much in common. Additionally, some disasters are multi-type, such as the
events in Fukushima, Japan, in 2011, which involved both natural and technological disasters (43).
Therefore, in this article we move beyond labeling disasters by cause and focus rather on the aspects
of the disaster experience that can be linked to the mental health consequences of these events.

We have long known that violent and life-threatening events can have psychological con-
sequences (6). The field of disaster mental health has strong roots in research on the mental
health consequences of war, specifically stemming from the experiences of World War I, World
War II, and the Holocaust (61). Disaster mental health research has evolved over the years,
beginning with studies in the 1940s of the symptoms and management of acute grief and other
neuropsychological symptoms among those who had suffered the loss of a loved one and among
victims of the Cocoanut Grove night club fire (1, 39). In 1950, Tyhurst (66) coined the term
“disaster syndrome” as the period right after a disaster when exposed persons are “dazed, stunned,
unaware, frozen, or wandering aimlessly,” symptoms that can affect up to 20-25% of those
exposed and generally resolve with time. The 1960s and 1970s saw growing interest in how
disasters could influence communities and result in large-scale effects, as well as interest in the
mental and physical health consequences of different types of disasters, the influence of context
on risk to mental health, and the distinct needs of different types of disaster victims. Studies also
began to incorporate population-based epidemiologic methods during this period (61).

In 1980, posttraumatic stress disorder (P'T'SD) was added to the third edition of the Diagnos-
tic and Statistical Manual of Mental Disorders (DSM-III), largely stemming from recognition of
the mental health burden borne by veterans of the Vietnam War, which clarified and intensified
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interest in posttraumatic mental health conditions. The addition of PTSD to the DSM and the
development of structured diagnostic instruments based on DSM criteria facilitated growth in
research concerned with the consequences of traumatic events, including disasters (63). Approx-
imately coincident with this development, the International Society of Traumatic Stress Studies
(ISTSS) was established to bring together researchers to develop disaster planning and response
strategies. Interest in developing interventions to prevent or reduce psychopathology after disas-
ters grew, leading to techniques such as psychological debriefing and psychological first aid (61).
Research and practice in the area progressed rapidly through the 1990s, as organizations such as
the World Health Organization (WHO) developed planning and response guides to disasters,
researchers launched publications devoted to the study of traumatic stress, and the field expanded
its reach to include terrorism, epidemics, and the role of ongoing stressors in vulnerability to
psychopathology after disasters. Studies in the past decade have been characterized by rigorous
epidemiologic methods and the development of evidence-based guidelines for early intervention
and response to mass violence (61).

In this review, we describe the current state of the field of disaster mental health research. We
do not provide an exhaustive synthesis of the extant literature, which has already been presented
in several excellent review articles and books (23, 47, 48, 50, 51, 56). Rather, we aim to provide
an overall picture of what we have learned from decades of research on the presentation, burden,
correlates, and treatment of mental disorder following disasters. We also describe challenges to
studying disaster-related psychopathology and limitations in our current methodologies and offer
directions for future research.

POST-DISASTER PSYCHOPATHOLOGY

Exposure to disasters has been associated with a variety of mental health consequences (50).
Although the majority of individuals cope well in the face of a disaster (53), a substantial proportion
experience some psychological impairment (50), and a smaller proportion will go on to develop
mental disorders. Studies have documented the prevalence of various types of psychopathology
following different types of disasters, from natural disasters such as Hurricane Katrina (31) to the
September 11,2001, WTC attacks (19). In this section, we describe the manifestations and burden
of mental illness that have been observed after disasters.

Resilience

Studies of traumatic event experience have shown that most people who experience an event do
not develop psychopathology (9, 53). Having the capacity to continue functioning after a traumatic
event is common and characteristic of normal coping and adaptation (5, 6). This phenomenon has
become known as “resilience” and is an emerging concept in the disaster mental health literature
(6, 53). Research on resilience advanced in the 1970s, as researchers noted a preponderance of
healthy development among children exposed to substantial hardship (6, 41). There is a growing
consensus, however, that resilience does not indicate the complete absence of any psychological
symptoms after traumatic event exposure; rather, it describes the ability to “bounce back” (35,
53). Resilience has been documented in populations exposed to disasters (6, 53, 60). Resilient
individuals generally experience distress for a short period and quickly return to pre-disaster
levels of functioning (50), distinguishing them from those who experience a longer period of
dysfunction and a more gradual return to baseline functioning (“recovery”) (4).

Although most work in this area has relied on cross-sectional assessments, more recent
work has capitalized on longitudinal samples that allow investigators to document the course of
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symptomatology over time (53). In one such study, Pietrzak and colleagues examined the course
of PTSD and other mental disorders in Galveston, Texas, following Hurricane Ike at three post-
hurricane time points. They found that ~7% of participants had symptoms of PTSD at baseline.
This prevalence declined over time, with most symptoms resolving by the follow-up interviews,
demonstrating resilience as a common post-disaster outcome (60).

Posttraumatic Stress Disorder

PTSD is a mental illness that can follow exposure to a traumatic event and is characterized by
reexperiencing of the event through nightmares and/or flashbacks; avoidance of stimuli reminis-
cent of the event and numbing of emotional responses; and symptoms of hyperarousal (e.g., being
particularly watchful or on guard) (2). PTSD is the only disorder whose diagnosis is predicated
on the experience of a traumatic event and is, therefore, one of the most commonly occurring
(and studied) post-disaster psychopathologies (23, 48, 50). Post-disaster burden can be substantial;
one review of the literature estimates the prevalence of PTSD at 30-40% among direct victims,
10-20% among rescue workers, and 5-10% in the general population (23, 48, 50). The prevalence
of PTSD is also particularly high among children directly exposed to a disaster (48). Prevalence
estimates vary greatly between studies owing to differences in factors such as disaster type, degree
of exposure, and methods of measurement; studies of children exposed to sudden, unexpected acts
of mass violence report PT'SD prevalence in up to 100% of those studied (27).

Major Depressive Disorder

Major depressive disorder (MDD) is one of the most common mental illnesses in the general
population (29), characterized by sadness and loss of pleasure or interest in things once enjoyed,
as well as a combination of other symptoms such as changes in sleep and weight, difficulty con-
centrating, and irritability (2). In disaster research, depression is, after PTSD, the second most
commonly studied post-disaster mental health condition (50); however, owing to its large burden
in the general population, it may be the most prevalent post-disaster disorder. Studies report a
range of MDD prevalence estimates after disasters because prevalence estimates depend on factors
such as MDD prevalence in the study population prior to the disaster, symptom measurement,
sampling design, degree of disaster exposure, and post-disaster social support (40). For example,
5% of the Texas population affected by Hurricane Ike met criteria for MDD in the month fol-
lowing the storm (65), whereas almost one in ten adult New Yorkers showed symptoms of MDD
in the month following the WT'C attacks (20).

Substance Use Disorder

Substance use disorders are characterized by problematic alcohol or drug use that results in dif-
ficulty fulfilling obligations in work, home life, or school; legal issues; difficulties in social rela-
tionships; involvement in dangerous situations; increased tolerance; symptoms of withdrawal; and
unsuccessful efforts to quit (2). These conditions have been less frequently studied after disasters
than has PTSD or MDD. Some studies have observed increases in the use of alcohol, drugs, and
cigarettes after a disaster, and some evidence shows that disaster victims use substances, particu-
larly alcohol, as a coping strategy (69). For example, ~15% of Oklahoma City bombing survivors
reported using alcohol to cope with their experience (55). Studies have also demonstrated in-
creased use of alcohol, cigarettes, and marijuana in the period following the WTC attacks, with
almost 10% of New Yorkers reporting increased cigarette use, almost 25% reporting increased
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alcohol use, and 3% reporting increased marijuana use (71). Despite some evidence of substance
use problems after disasters, however, a recent review of the literature argues that the prevalence
of substance use disorders does not increase substantially after a disaster and that problematic use
is found primarily among those with prior substance use problems or those who developed other
psychopathology in response to the disaster (50, 69).

Other Psychological Symptoms

In addition to these disorders, other psychological sequelae of disasters have been described.
Studies have reported elevated prevalence of generalized anxiety disorder (GAD) among those
affected by a disaster, although it is less commonly studied than PTSD and depression (42). Death
anxiety, panic disorder, and phobias have also been reported among disaster victims, although
tew epidemiologic studies have focused on these conditions (50). Given the potential for sudden
loss of a loved one in a disaster situation, studies have also evaluated the burden of prolonged
grief disorder (PGD) in disaster-affected populations (40). Additional post-disaster symptoms
documented include nonspecific psychological distress, perceived stress, ataques de nervios (in a
study in Puerto Rico), suicidality, and remorse (21, 50).

Somatic symptoms also manifest in the aftermath of disasters; these may be associated with
psychological distress. For example, exposed persons frequently report sleep disruption, due to
feelings of grief over loss and anxiety about disaster reoccurrence and ongoing threats or due to
symptoms of depression or PTSD (45, 68). Disasters have been found to precipitate other physical
symptoms such as headache, fatigue, abdominal pain, and shortness of breath. The prevalence of
these symptoms varies by study, from 3% to 78% in one review. Although physical symptoms
generally subside over time, some persist for years following the disaster (74). For example, women
who survived the Chernobyl disaster continued to report significantly greater physical symptoms
more than a decade after the accident compared with controls (11).

Comorbidity

The disorders discussed here rarely present in isolation, in the general population (30) and in the
post-disaster environment. Disaster-related PTSD is often accompanied by symptoms of other
anxiety disorders, MDD, and substance use disorders (42). For example, more than half of all
survivors of both the Oklahoma City bombing and the WT'C attacks who met criteria for PTSD
were also identified as having major depression (20, 55). Chiu and colleagues (15) describe three
potential explanations for the high prevalence of PTSD and depression comorbidity following
a traumatic event such as a disaster: Both disorders are psychological consequences of traumatic
exposure, suffering with PT'SD brings on secondary depression, and symptoms that characterize
the two conditions overlap (15). Those with comorbid psychological disorders are generally more
impaired than those with only one condition and are at greater risk for chronic disorder (42, 69).

Course

At this point, the burden of mental disorders after disasters has been well documented, and interest
in the course or trajectory of psychological symptoms following disasters is growing. Evidence
from longitudinal studies suggests that post-disaster symptoms of mental health problems reach
their peak in the year following the disaster and then improve, but in many studies symptoms
persisted for months and years for some participants (49). Norris et al. (53) have suggested four
distinct symptom trajectories: resistance, resilience, recovery, and chronic dysfunction. Resistance
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is defined as experiencing no symptoms of mental illness or only mild symptoms after the disaster.
Resilience, described in detail above, is characterized by symptoms of mental disorder in the period
immediately following the disaster that rapidly decline after a short while. Recovery differs from
resilience such that symptoms that present after the disaster decrease gradually after alonger period
of suffering. Finally, chronic dysfunction describes moderate or severe symptoms whose levels
remain stable over time, and it is found only in a relatively small proportion of persons exposed
to a traumatic event (6). Although rare (49), there is some evidence of delayed dysfunction, in
which symptoms develop not immediately following the disaster but after some time (53). Persons
with delayed reactions tend to have high levels of symptoms right after the disaster that may not
be severe enough to meet full criteria for a disorder but may worsen over time and develop into

full-blown disorder (6).

RISK FACTORS FOR POST-DISASTER PSYCHOPATHOLOGY

Consistent with life-course epidemiologic perspectives (37), characteristics or experiences of in-
dividuals before, during, and after a disaster may influence mental health outcomes and interact
to produce psychopathology. Therefore, we divide this section into pre-, peri-, and post-disaster
factors and discuss how they may increase vulnerability to mental illness.

Pre-Disaster Risk Factors

Good evidence has demonstrated that prior mental health problems, female gender, and younger
age are key pre-disaster risk factors for post-disaster mental illness. Just as history of mental illness
strongly predicts subsequent episodes of illness in nondisaster settings (28), those with prior
mental health problems are at greater risk, as compared with other disaster survivors, of having
psychological symptoms after the disaster (50). Pre-disaster mental illness is consistently associated
with post-disaster PTSD (48), depression (40), substance use disorders (69), and reduced likelihood
of resilience (6) and explains much of the variance in post-disaster mental health outcomes (69).

Psychological outcomes such as PTSD and depression are generally worse for female disaster
survivors (23, 48), with the exception of alcohol and other substance use disorders, which are more
prevalent among men after a disaster (69). Women are also less likely than men to be resilientin the
post-disaster period (6). This gender difference has been observed in both adults and children and
in developed and developing countries regardless of the type of disaster (50), reflecting the greater
prevalence of mood and anxiety disorders among women and elevated prevalence of substance use
disorders among men in the general population (32).

Children exposed to disasters are particularly vulnerable to psychological problems, most com-
monly symptoms of anxiety (e.g., PTSD, panic, phobias) and depression but also acute stress re-
actions and adjustment disorder (27). Elevated vulnerability among children may be a function of
their being less equipped to cope with what they have experienced (49). Among adults, older age
tends to be protective against depression (40), substance use (69), and less consistently, PTSD (23)
after disasters. Middle-aged adults are generally at greatest risk of developing psychopathology,
perhaps owing to having more chronic life stress and burdens and needing to support others (50).
The effect of age on disaster-related psychopathology, however, may vary between settings with
different cultural, economic, and social structures (42, 50).

Other pre-disaster factors that have been associated with greater risk of psychopathology after
disasters are low socioeconomic status (6, 23, 40, 50, 69), minority ethnic status (23, 50), and low
social support or poor relationships (23, 40, 48). Personality characteristics such as neuroticism,
trait worry, and avoidance coping have also been associated with poor mental health outcomes

Goldmann » Galea



after disasters, whereas higher perceived ability to cope and self-efficacy, optimism, hardiness,
and flexible adaptive responses have been associated with less psychological distress and greater
resilience (48, 50). Being single has been linked to higher risk of depression after disasters (40),
although some data suggest that being married is a risk factor for post-disaster psychopathology
among women (but protective for men) (50). Having children has also been associated with greater
risk of poor mental health outcomes (50), perhaps because of greater concern, responsibilities, and
stress during and after the disaster. Finally, some evidence shows that having experienced traumatic
or stressful events prior to the disaster puts an individual at greater risk for post-disaster mental
health problems (40, 48) and reduces the likelihood of resilience (6).

It is important to note that some of the pre-disaster risk factors described above may be asso-
ciated with greater risk of post-disaster psychopathology because they elevate risk or intensity of
disaster exposure or because they leave an individual more vulnerable to the psychological con-
sequences of the disaster experience. A combination of both increased exposure and vulnerability
may also contribute to the role these factors play in shaping the risk of post-disaster psychological
consequences. A burgeoning body of research aims to further elucidate the mechanisms through
which these pre-disaster factors influence post-disaster psychopathology (34).

Peri-Disaster Risk Factors

Persons who live in a community where a disaster has occurred may differ in their degree of
exposure to the event. They may be affected directly, being presentat the disaster site, or indirectly,
having loved ones present at the disaster site or seeing images of the disaster in the media (23, 70).
The degree or severity of this exposure is, above all, the most predictive factor of post-disaster
mental illness. Studies measure disaster exposure in various ways: as the number and intensity
of disaster-related events, the type of disaster, duration of exposure, death toll, and proximity to
where the disaster occurred. Regardless of how it is measured, greater or more intense exposure
consistently and strongly predicts higher risk of psychopathology, often showing a dose-response
relationship (40, 43, 48, 50). Most measures of disaster exposure may be seen as proxies for
the extent to which an individual experienced extremely stressful or traumatic events during the
disaster such as life threat, injury, and witnessing of horrific events such as death of or harm to
others (50). Consequently, disasters that are accompanied by a large death toll generally result in
higher prevalence of psychopathology in the population because a large proportion of survivors
has likely witnessed and personally experienced life-threatening and other traumatic events and
may have lost loved ones (54). That the risk of developing mental health problems after disaster
increases with the number of traumatic events experienced during the disaster likely explains
the higher prevalence of psychopathology among those directly affected compared with rescue
workers and others in the general population (many of whom may be indirectly affected or not
affected at all). This may also explain why the prevalence of psychopathology is generally higher
in populations that experience a human-made technological disaster or act of mass violence than
among those exposed to a natural disaster (50). Population sampling after natural disasters is often
more difficult than after more contained human-made events, and studies of these events tend to
include a larger area of exposure, which may also comprise less affected persons who are less likely
to develop mental illness (23, 48).

Post-Disaster Risk Factors

Two post-disaster factors are key predictors of the development and course of disaster-related
mental illness: post-disaster life stressors and social support. Ongoing stressors such as job loss,
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property damage, marital stress, physical health conditions related to the disaster, and displacement
are often experienced by those affected by a disaster and can increase vulnerability to post-disaster
mental health conditions, including PTSD (23) and depression (40, 49, 50). Experiencing ongoing
stressors after a disaster may also influence the course of psychopathology in the long term. A
study of Hurricane Ike survivors found that these post-disaster stressors were associated with
posttraumatic stress symptoms and functional impairment not just at the baseline interview but
also at two follow-up interviews over the subsequent 18 months (14).

Low levels of and reductions in social support are also associated with post-disaster psycho-
logical symptoms (50), as well as disorders such as PTSD (23), MDD, and PGD (40) and, less
consistently, with increased substance use (69). Greater social support resources have also been
associated with resilience (6). Nondisaster population studies consistently report that higher levels
of social support—in particular, perceived social support—may protect against the development of
mental illness in the face of stressful events (10, 59). Social support may function as a buffer against
negative psychological consequences of stressful events by influencing how an individual reacts to
and copes with her experience (25, 73). Displacement, death, and disruption of communication in
the wake of a disaster can result in loss of pre-disaster social networks and support or reductions
in the quality of social support, particularly when it is most needed (40, 50).

A Note on Differential Psychopathology

In general, the factors that emerge in studies as predictive of post-disaster psychopathology are
similar across types of mental illness studied. However, evidence shows that the determinants
of mental illness may vary by type of disorder. Norris et al. (52) suggest that peri-event risk
factors—namely, degree of disaster exposure—play a more significant role in the development
of PTSD, whereas post-disaster factors are more predictive of depression. More specifically, one
study of Hurricane Ike victims found that PTSD was strongly predicted by events experienced
during and immediately after the disaster. Depression, however, was more a function of personal
vulnerability (e.g., low socioeconomic status) and life stressors (65). These findings provide insight
into the potential mechanisms through which disaster experience may influence various mental
health outcomes and suggest areas where intervention may prevent or reduce the severity and
course of disaster-related mental illness.

PREVENTION, TREATMENT, AND RECOVERY

Just as characteristics or conditions before, during, and after a disaster can influence the devel-
opment of psychopathology, interventions conducted during the pre-, peri-, and post-disaster
periods can improve mental health outcomes. In this section, we review various actions that might
be taken prior to, during, and after disasters to prevent, reduce the severity of, and treat mental
disorders and promote recovery.

Pre- and Peri-Disaster: Anticipating and Preparing for Disasters

The key functions of pre-disaster preparation efforts are to prevent or minimize exposure to poten-
tially traumatic disaster-related events and reduce likelihood of additional post-disaster stressors,
which are both associated with post-disaster mental disorders. Local governments and commu-
nities can reduce the likelihood and severity of disaster exposure in several ways. First, real estate
developmentin particularly vulnerable locations can be discouraged and building regulations mod-
ified to prevent collapse. There is often greater devastation, injury, death, and housing loss after
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natural disasters when they are experienced in low-income countries because these regulations are
not present or enforced (43). Developing disaster-ready infrastructure that can prevent property
destruction, injury, and death (e.g., building sea walls to prevent flooding during hurricanes) can
substantially reduce the impact of disasters (36). Communities can also develop and test response
methods that are adaptable to different disaster situations and implement them quickly when a
disaster strikes, building on knowledge gained during previous disasters (43). Local governments
can also provide incentives for power and water companies to build more robust systems to pre-
vent extended loss of electricity, heat, and running water, which can serve as ongoing stressors in
the aftermath of disasters. Finally, in the case of natural disasters, mandatory evacuation of areas
anticipating substantial exposure can reduce the number of people exposed to disasters. Availabil-
ity of shelters that are stocked with appropriate supplies and staffed to respond to physical and
behavioral health needs during a disaster is essential in this regard.

Post-Disaster: Preventing and Treating Mental Health Conditions

Post-disaster interventions have been developed to assist disaster survivors in different phases of
the disaster aftermath, all with the goals of preventing the development of and treating symptoms
of psychopathology. Interventions in the acute phase directly following the disaster are designed
to promote survivors’ safety and stability and to help them cope with their experiences (12). One
such intervention, psychological debriefing or critical incident stress debriefing, was developed
in the 1980s for emergency responders and has been used with other victims of trauma (46).
The technique is applied within 48 h of the traumatic event, during which victims are asked to
describe the event and their emotional responses to it in detail. They are also given suggestions
of methods to relieve stress (12). Intervention studies, however, have found that this method
does not prevent psychopathology and, by strengthening memories of the traumatic event, may
impair the natural recovery process and even worsen symptoms (44). Therefore, it is no longer
recommended in the immediate aftermath of traumatic event exposure (12, 49).

Psychological first aid (PFA) has become the preferred post-disaster intervention, with three
goals: Secure survivors’ safety and basic necessities (e.g., food, medical supplies, shelter), which
promotes adaptive coping and problem solving; reduce acute stress by addressing post-disaster
stressors and providing strategies that may limit stress reactions; and help victims obtain additional
resources that may help them cope and regain feelings of control. PFA does not encourage victims
to recount their trauma directly after their experience but rather aims to improve coping skills
without causing additional distress. PFA has shown promise and has already been adopted by some
government agencies, but empirical studies that evaluate its effectiveness are still needed (12).

Addressing modifiable stressors, promoting calm, alleviating stress, and helping victims return
to pre-disaster routines and functioning may also be effective as an early intervention (14, 62). It has
been suggested that helping victims with their social needs in the immediate aftermath of a disaster
should be prioritized over trying to treat mental health problems, with the exception of individuals
with urgent psychiatric needs, who should be referred to mental health services as soon as possible
(12). Additionally, in light of evidence of an association between disaster-related media exposure
and mental disorders such as PTSD (48) and substance use (69), communicating information about
disasters in such a way as to reduce fear and promote calm may reduce psychological distress in
populations (6).

Once the initial post-disaster period has ended and safety and security have been restored, iden-
tifying those at risk of developing psychopathology and preventing or treating nascent psycho-
logical symptoms become priorities (12). Cognitive-behavioral therapy (CBT) has gained strong
empirical support for treating and preventing posttraumatic disorders (12, 49). During CBT,
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individuals are taught techniques for coping with and managing anxiety to help them gain a sense
of mastery over their fear and to reduce symptoms of arousal. Often the therapist asks the indi-
vidual to imagine the traumatic experience and describe it in detail or to be exposed to situations
that are reminiscent of the event. This technique, often referred to as exposure therapy, helps
victims address thoughts or situations that produce fear and avoidance in a safe environment.
This treatment has proven efficacious for victims of different types of trauma, including disaster
exposure (12).

Although most disaster victims will regain functioning without an intervention (12), some will
require longer-term treatment for psychological conditions (17). CBT has garnered the most
support in treatment of PTSD, and some evidence indicates that it can also be helpful to treat
comorbid depression and other anxiety disorders (3, 17). However, only a few randomized con-
trolled trials have used CBT for disaster survivors, and not many studies have evaluated the impact
of CBT on mental health in the long term (38). Psychiatric medications, namely selective sero-
tonin reuptake inhibiters (SSRIs), have also effectively treated PTSD with and without comorbid
depression (26).

Use of Services

General population studies find that only a small proportion of those with PTSD seek treatment
following traumatic events, and often years pass between the onset of symptoms and treatment
seeking (7, 72). McFarlane et al. (42) found similar results among disaster victims. Only 6%
of persons affected by Hurricane Katrina received mental health services within 4-6 months of
the disaster, mostly in the general medical service sector (18). A review of post-disaster mental
health care utilization reported that the need for services (measured, for example, by the presence
of PTSD or depression symptoms) is consistently related to treatment use. Middle-aged adults
(compared with younger or older adults), women (compared with men), whites (compared with
blacks and Hispanics), persons with more intense disaster exposure, those who experienced panic
attacks during the disaster, and those with more severe PTSD were more likely to use mental
health services. Having difficulty sleeping, reporting more days with poor mental or physical
health, having close relationships with individuals who died in the disaster, and reporting increased
alcohol use were associated with mental health care use among those less directly exposed to a
disaster (17, 18).

Health care service delivery may be challenging in the post-disaster environment and often
requires coordination and cooperation among levels of government, health services programs,
schools, media, and community organizations (49). Also, there may not be enough mental health
service providers available in the aftermath of a disaster. One promising alternative is to provide
Internet-based CBT. This type of treatment would not require direct input from a therapist and
could be anonymous and easy to access if Internet service is available. Initial evidence suggests
that web-based programs may help reduce post-disaster psychological problems and may provide
therapy to those who would not otherwise receive it (12).

CHALLENGES TO STUDYING MENTAL HEALTH
CONSEQUENCES OF DISASTERS

Studies of post-disaster psychopathology face substantial logistical and methodological challenges
owing to the unexpected nature of disasters and the population displacement and service disruption
that often follow these events. Logistic complications arise from the inability to plan in advance,
changing conditions in the affected area, and the difficulty of assembling an effective research team
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and obtaining necessary resources quickly (22). For example, in the aftermath of a disaster, the
location of the affected population and the extent of evacuation may be unknown. Pre-disaster
maps and population statistics may not reflect the current situation in the impacted area, making
it difficult to ascertain the study population and forcing researchers to gather additional data to aid
study planning and design. Investigators may have to rely on interviewers who may be unfamiliar
with the research area, with sampling, and with interviewing techniques and may require extensive
training. Obtaining funding and required approval from an institutional review board may also be
a challenge and may require the primary investigator to cobble together disparate resources (22).

The disaster context introduces additional methodological challenges, over and above the
challenges that affect all studies of mental health, in four key areas: defining the target population,
obtaining a representative sample of affected persons from this population, implementing an
appropriate study design, and measuring key constructs. The first challenge lies in identifying
the correct sampling frame, which generally comprises all persons affected by the disaster. The
sampling frame may be even more difficult to identify in natural disasters, when the geographic
area of impact is larger and less defined (23). Choice of the study population will likely influence
study results; selecting a larger area or population may include more indirectly exposed persons in
the sample population and resultin lower estimates of the burden of post-disaster mental disorders.
Additionally, because large numbers of persons may evacuate the disaster-affected area, it may be
difficult to know who was in the area before and during the disaster, particularly if they were not
residents or employees of businesses in the area (22).

The second challenge lies in finding potential participants and completing interviews.
Widespread displacement and communication breakdown may make it difficult to reach per-
sons who have experienced the disaster, and if they can be reached, they may be consumed with
recovery efforts and may not agree to participate in research (24). Oftentimes, studies must set-
tle for convenience or treatment-seeking samples (43), which can introduce selection bias into
and limit generalizability of study results. Door-to-door, in-person studies may be a good op-
tion if communication systems are not functioning. Telephone or Internet-based studies, which
are cheaper, can be implemented from a distance and may also reach displaced persons (via cell
phone); these may be better options if phone and Internet services are functioning. However,
persons without Internet or phone services will be excluded and estimates may not represent the
target population (22). Certain populations, such as children, minority groups, nonnative speak-
ers, homeless persons, transient youth, and migrant populations, may be particularly difficult to
reach after a disaster (22, 67). Exclusion of these groups may influence the representativeness of
the study findings and, if these groups are particularly vulnerable to post-disaster psychopathol-
ogy, may result in underestimation of the disaster’s impact on the community’s mental health.
These issues may also result in low response rates, particularly when there has been substantial
displacement, which could bias results.

Third, cross-sectional, post-disaster-only study designs are most frequently used in disaster
studies (22, 49, 50). These studies are limited by temporal ambiguity regarding the association
between exposure and outcome; i.e., it is difficult to determine whether the disaster exposure
preceded the mental health outcome. Additionally, it is difficult to say if the disaster caused the
observed psychological conditions or if they simply reflect pre-disaster burden because the study
did not access psychopathology in the sample prior to the disaster. To address these limitations,
researchers may ask questions about the timing of symptom onset. If data are available, researchers
can also compare findings to estimates of the mental health burden in the population prior to the
disaster using data from recent community studies. Additionally, researchers might determine
the impact of a disaster on a community by using nonaffected communities as control groups.
However, retrospective assessments of previous mental health history are subject to recall bias,
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and comparisons between affected and nonaffected communities (or between pre- and post-disaster
environments in the same community) may be confounded by unmeasured differences in the two
populations (22). Prospective or longitudinal studies are less likely to suffer from these limitations
and are particularly useful for studying trajectories of long-term psychopathology. Although they
are becoming more common in the field of disaster mental health research, these types of studies
are time consuming, can be expensive, and often require additional weighting to prevent bias due
to differential attrition by certain characteristics (22).

Finally, measurement of disaster exposure, mental health outcomes, and other covariates poses
challenges to disaster mental health researchers. Exposure to potentially traumatic events is
disaster-specific and often measured differently between studies, making it difficult to compare
experiences and mental health consequences or to generalize findings to all disaster-affected pop-
ulations (22). Additionally, most instruments that assess symptoms of mental disorder have been
developed and validated in the United States (23, 48) and may lack cultural relevance and validity
in areas impacted by disasters worldwide. Collaborating with local researchers may aid research
efforts.

DIRECTIONS FOR FUTURE RESEARCH

Four areas in the field of disaster mental health may benefit most from further research. First,
studies that shift their focus from post-disaster prevalence of mental illness, which has been ex-
amined extensively, to longitudinal assessments of disaster victims to further elucidate disorder
trajectories stand to make a contribution (23, 48, 49). These studies can help us understand what
factors are associated with different courses of mental illness, which can help us identify the most
vulnerable populations and inform tailored interventions (48). Second, the field needs studies that
evaluate a wider range of psychopathology than has currently been studied. For example, although
most studies assess symptoms of PTSD after disasters, few studies have focused on other anxiety
disorders such as GAD and panic disorder (42). These studies can address the potential for co-
morbid conditions (69); this kind of assessment would likely represent a more accurate picture of
post-disaster functioning than does consideration of single disorders.

Third, additional studies are needed of interventions that aim to prevent or reduce symptoms
of mental illness among disaster victims (42, 49). Although some interventions have been deemed
efficacious in randomized controlled studies, effectiveness studies are needed to evaluate how well
interventions work in the general population with practicing clinicians (38) and how well they
prevent or reduce comorbid depression and substance use disorders (8, 17). Fourth, the field
would benefit from studies that evaluate a broad range of potential risk factors at multiple levels,
from biological and genetic characteristics that may predispose some disaster victims to poor
mental health outcomes to other individual- and macro-level factors that increase vulnerability
to mental disorders. Studies that examine how genetic and environmental characteristics interact
to produce disease, as well as studies aimed at understanding how environmental insults can “get
under the skin” or influence how our genes behave, have been applied to the study of mental
disorders such as PTSD, depression, and substance use disorders (16, 64). This line of research
may prove a fruitful avenue of inquiry into how disasters affect population mental health.
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