Current Environmental Health Reports (2019) 6:344-360
https://doi.org/10.1007/s40572-019-00245-5

ENVIRONMENTAL DISASTER (D SANDLER AND A MILLER, SECTION EDITORS)

®

Check for
updates

Posttraumatic Stress and Depression in the Aftermath
of Environmental Disasters: A Review of Quantitative Studies
Published in 2018

Sarah R. Lowe" - Jessica L. Bonumwezi” - Zerbrina Valdespino-Hayden? - Sandro Galea?

Published online: 5 September 2019
© Springer Nature Switzerland AG 2019

Abstract

Purpose of Review As interest in the mental health consequences of environmental disasters increases, this review aimed to
summarize peer-reviewed studies published in 2018 on posttraumatic stress disorder (PTSD) and depression symptoms after such
events.

Recent Findings Notable trends in the past year of research included studies focusing on vulnerable populations (e.g.,
persons with preexisting physical health conditions), assessing the cumulative impact of exposure to multiple disas-
ters, exploring pathway leading to PTSD and depression symptoms, and evaluating the effectiveness of post-disaster
interventions.

Summary Over 100 articles were identified, focused on 40 disasters that occurred between 1982 and 2017. Prevalence estimates
ranged from 0 to 70.51% for PTSD and 1.9 to 59.5% for depression. Consistent predictors of adverse outcomes included female
gender, socioeconomic disadvantage, high disaster exposure, and low psychosocial resources. Further research that expands
upon recent advances in the literature is critical given the large proportion of the world’s population exposed to disasters and the
increasing incidence of such events.

Keywords Environmental disasters - Natural disasters - Posttraumatic stress - Depression - Mental health

Introduction

Environmental disasters are catastrophic events that result
from human activity and have a devastating impact on aspects
of the environment, including ecosystems and biodiversity,
wildlife and agriculture, and air and water quality. These in-
clude technological disasters, such as oil spills, chemical ex-
plosions, and nuclear radiation, in which the influence of
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human activity is clear and direct. Growing evidence suggests
that human activity has also contributed to climate change
and, as a result, the greater incidence of what have tradition-
ally been defined as natural disasters, including floods, hurri-
canes, tornados, earthquakes, and tsunamis [1]. A definition of
environmental disasters that includes these latter events is
therefore warranted.

In addition to their effects on the environment, environ-
mental disasters have evident effects on human health, includ-
ing mental health. To date, there have been several reviews of
the literature on post-disaster mental health, including the
seminal review published in 2002 that summarized analyses
of 160 independent samples in articles published between
1981 and 2001 [2], as well as more recent reviews [3, 4].
These syntheses have demonstrated that disasters have a clear
impact on mental health, with the two most common adverse
outcomes being depression and posttraumatic stress disorder
(PTSD). In addition, they have highlighted a range of risk
factors for psychiatric adversity, including demographic char-
acteristics (e.g., female gender), indicators of socioeconomic
disadvantage (e.g., low income and unemployment), exposure
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to more disaster-related stressors and traumatic events (e.g.,
bereavement, displacement), and fewer psychological and so-
cial resources (e.g., social support, adaptive coping skills).

In the past decade, there has been substantial growth in
interest in the mental health consequences of environmental
disasters and a corresponding surge of research on the topic.
Therefore, recognizing that the field is rapidly evolving, we
set out to review the research on this topic published in 2018
and ultimately narrowed our focus to two key mental health
outcomes: PTSD and depression. In our review, we summa-
rize several characteristics of the studies reviewed, including
their geographic location, sample demographics, and timing
relative to the disaster, as well as the prevalence estimates and
predictors of adverse outcomes reported. In addition, we high-
light studies that represent current trends and advances in the
field that stand to improve our ability to identify survivors at
risk of post-disaster PTSD and depression to mitigate adverse
outcomes.

Method

The initial intent of this review was to include any article on
the mental health consequences of environmental disasters
broadly defined—that is, including any psychiatric disorder,
symptom, or phenomenon (e.g., stress or general psychologi-
cal distress). To identify articles on this topic published in
2018, the MEDLINE and PSYCINFO databases were
searched. Initial search terms included those related to envi-
ronmental disasters (e.g., “oil spill,” “tornado”) and mental
health (e.g., “posttraumatic stress,” “distress”). Over 700
(n=706) articles resulted from this search and an initial review
of abstracts was conducted to determine eligibility. After re-
view of abstracts, 178 articles were selected for a full-text
review and we narrowed our focus to those including the
two most commonly assessed psychiatric outcomes (i.e.,
PTSD and depression) and using quantitative analytic tech-
niques. A total of 100 articles met these criteria and were
included in the review. Three coders reviewed the articles,
recording the instruments used to assess PTSD and depres-
sion, prevalence estimates reported, and significant predictors
of outcomes in multivariable models. In addition, the coders
reviewed articles with attention to overarching trends in the
literature and efforts to understand post-disaster mental health
beyond identification of prevalence estimates and predictors.

Results
Disaster Contexts

Table 1 provides an overview of the articles included in the
review. The 100 articles identified drew on data from 83

studies (i.e., independent samples). These totals include six
articles (five independent samples) with participants exposed
to more than one disaster [5, 6¢, 7-10], as well as two articles
(two independent samples) with subsamples exposed to dif-
ferent disasters [11, 12], which are not included in Table 1.

The 31 disasters in Table 1 spanned from 1986 to 2017,
with only two disasters (6.5%) occurring before the year
2000 and the majority (n =24; 77.4%) since 2010. Of the 92
articles drawing on data from the aftermath of a single disaster,
the majority (n=87; 94.6%) were from studies conducted in
the aftermath of what have been traditionally classified as nat-
ural disasters, including hurricanes (n =12; 13.0%) and earth-
quakes (n=51; 55.4%), whereas fewer (n=9; 9.8%) were
conducted in the aftermath of technological disasters, includ-
ing oil spills (n =3; 3.3%) and nuclear disasters (n =5; 5.4%).
Geographically, the majority of the 92 articles (n =57, 62.0%)
were conducted in Asia, including 18 articles from 13 indepen-
dent samples after the 2008 earthquake in Wenchuan, China
[13-30]; 11 articles from five independent samples after the
2013 earthquake in Lushan, China [31-41]; and nine articles
from nine independent samples after the 2015 earthquakes in
Nepal [42—49, 50+]. Together, the disasters listed in Table 1
accounted for over 300,000 fatalities and nearly US$80 billion
dollars in damages, according to data from the Centre for
Research on the Epidemiology of Disasters [51].

Study Methods

Table 2 lists additional detail about each of the 100 articles
reviewed, including descriptions of the sample and the timing
of assessments. The majority of studies included adult sam-
ples (n=49; 49.0%), nine (9.0%) focused on children and
adolescent samples, and 42 (42.0%) included a mixture of
adolescents and adults. The earliest post-disaster assessment
was conducted 1 week post-disaster after the 2013 Ya’an
earthquake in China [5], and the latest was 23 years post-
disaster after the 1988 Spitak earthquake in Armenia [53].
Seven studies (7.0%) included pre-disaster data, and 24
(24.0%) were longitudinal studies (defined as having two or
more waves of data). Forty-four articles (44.0%) used data
from within the first post-disaster year, and 15 (15.0%) used
data from five or more years post-disaster.

Prevalence Estimates

Table 2 also provides the measures used to assess PTSD and
depression, and the estimated prevalence of each outcome, if
reported. The range in prevalence estimates was considerable.
The lowest prevalence estimate reported for PTSD was 0.0%
in a study conducted after the 1982—1983 flooding, tornadoes,
dioxin contamination, and radioactive well water disaster and
after the 1993 great floods, both of which occurred in Missouri,
USA [10], and the highest was 70.5% in a subsample of New
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Table 1 Summary of environmental disasters and characteristics of research on PTSD and depression published in 2018
Year  Country/ Continent Disaster Fatalities  Persons Damages Studies  Independent
region type (name) affected (in US$1 million) samples

1986  Ukraine Europe Nuclear disaster (Chernobyl) 31 135,000 2800 1 1
1988  Armenia Asia Earthquake (Spitak) 25,000 1,642,000 1400 1 1
2004  Southeast Asia Asia Earthquake; tsunami 226,096 2,321,700 9761 4 2
2005 USA North America  Hurricane (Katrina) 1833 500,000 125,000 5 4
2007  Greece Europe Wildfires 65 5392 1750 1 1
2008 China Asia Earthquake (Wenchuan) 87,476 45,976,596 85,000 18 13
2008  Iceland Europe Earthquake 0* 10,000? NA 1 1
2010  Chile South America  Earthquake; tsunami 562 2,671,556 30,000 2 2
2010  Iceland Europe Volcano eruption (Eyjafjallajokull) 0* 2000? NA 1 1
2010  New Zealand Oceania Earthquake (Christchurch) 185% 300,002 6500 1 1
2010  China Asia Earthquake (Yushu) 2968 112,000 500 1 1
2010 USA North America  Oil spill (Deepwater Horizon) 11 17 20,000 3 3
2011  Australia Australia Flood (Queensland) 24% 200,000* NA 1 1
2011  Japan Asia Earthquake (Great East Japan), 19,846 368,820 210,000 4 4

tsunami, nuclear disaster

(Fukushima Daiichi)
2011  Philippines Asia Tropical storm (Washi) 1439 1,150,300 38 1 1
2011  Turkey Asia Earthquakes (Van) 644 33,033 1500 1 1
2012 TItaly Europe Earthquakes 24 25,400 15,800 2 2
2012 South Korea Asia Chemical disaster 5 3178 30 1 1
2012 USA North America  Hurricane (Sandy) 54 NA 50,000 5 3
2013 Canada North America ~ Flood (Calgary) 4 100,000 5700 1 1
2013  China Asia Earthquake (Lushan) 198 123,877 1000 11 5
2013 Philippines Asia Typhoon (Haiyan/Yolanda) 7354 16,106,870 10,000 2 2
2014  India Asia Flood (Kashmir Valley) 298 275,000 16,000 1 1
2015  Chile South America  Flood 178 193,881 1500 1 1
2015  Nepal Asia Earthquakes 8969 5,642,150 5174 9 9
2016  China Asia Flood 289 60,000,000 22,000 3 1
2016  China Asia Tornado (Jiangsu) 99 45,846 500 6 4
2016 USA North America  Flood (Louisiana) 13 70,000 10,000 1 1
2017  Peru South America  Flood (El Nifio Costero) 184 1,800,505 3100 1 1
2017  Puerto Rico North America  Hurricane (Maria) 64 750,000 68,000 1 1
2017 USA North America  Hurricane (Harvey) 88 582,020 95,000 1 1

Data on fatalities and damages are from the Centre for Research on the Epidemiology of Disasters International Disasters Database [51]

Data not available from the Centre for Research on the Epidemiology of Disasters International Disasters Database [51] and were instead drawn from the

article on the given disaster in the review (see Table 2)
NA data not available

York City and Long Island residents who did not have access
to medical care after Hurricane Sandy [85]. For depression, the
lowest prevalence estimate reported was 1.9% in a sample of
Missouri residents after the 1982 flooding, tornadoes, dioxin
contamination, and radioactive well water disaster [10], and
the highest was 59.5% in a study of shelter residents after a
2016 flood in China [93-95]. Among the 26 articles reporting
prevalence estimates for both outcomes, the estimate for de-
pression was higher in the majority of cases (n =20, 76.9%).
Several considerations must be kept in mind when comparing
prevalence estimates, including the different measures used
(22 identified for PTSD and 21 for depression), different
criteria used to define cases, variability in study methodologies
and sample characteristics, and potential cultural influences on
the interpretation of assessment items and reporting of symp-
toms. The patterns of results nonetheless indicate substantial
variability in the prevalence of PTSD and depression in the
aftermath of environmental disasters and suggest the role of
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risk and protective factors—which are also likely to vary
across the samples included—in shaping these outcomes.

An additional consideration is whether the prevalence esti-
mates reported represent the impact of the disaster versus the
persistence of preexisting mental health problems. This issue
is somewhat less of a concern for PTSD, as symptoms are
explicitly tied to the experience of the disaster. As mentioned
previously, only seven studies in the review (7.0%) included
pre-disaster data, which allow for documentation of whether
prevalence estimates increased for pre- to post-disaster as well
as exploration of the role of pre-disaster factors, including pre-
disaster mental health, in shaping post-disaster PTSD and de-
pression. Absent pre-disaster data, studies in the review relied
on two alternative methods to assess the impact of disaster
exposure on PTSD and depression. First, a handful of studies
compared symptom levels of participants residing in regions
with varying levels of exposure—for example, students from
two districts that were differentially exposed to the 2015
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Nepal earthquakes [48], and subsamples of participants resid-
ing in areas with varying distances from the epicenter of the
2008 earthquake in Iceland [64] and the 2013 earthquake in
Lushan, China [37, 38]. Second, investigators examined asso-
ciations between outcomes and participants’ self-reported ex-
posure, including dichotomous indicators of whether the par-
ticipant lived in the affected area at the time of disaster [52],
and items assessing various disaster-related experiences (e.g.,
bereavement, household damage) e.g., [18, 22].

Predictors

The patterns of significant predictors of PTSD and depression
were generally consistent with those documented in prior re-
search. Several studies documented that female participants
were at increased risk for PTSD and depression e.g., [44,
92-95], whereas male gender was associated with greater risk
of PTSD in only one study [17]. Studies showing age differ-
ences in outcomes varied in the direction of effects, with older
participants at increased risk in some cases e.g., [18, 74ee,
92-95] and younger participants at increased risk in others
e.g., [46, 72, 76], and with such variability evident across both
adult and child/adolescent samples. Although less commonly
explored, ethnic minority and low socioeconomic status were
consistently associated with adverse outcomes e.g., [6°, 83,
87], with some exceptions e.g., 25, 46, 82].

Disaster exposure was a consistent and robust predictor of
PTSD and depression across the studies reviewed. Indicators
of exposure that were associated with adverse outcomes in-
cluded living in an area that was affected by the disaster (vs.
unaffected, as per self-report) [52]; living in a highly affected
area (vs. a less affected area, as per geographically defined
subsamples) [37, 38, 48, 64]; specific disaster-related experi-
ences, including injury to oneself [69, 100], injury or death of
a loved one [22, 46, 100], lack of vital resources (e.g., water,
medical care) [85, 92], household damage [18, 29, 92], prop-
erty loss [69], displacement [61, 78, 79], and financial impacts
[6¢, 64, 67, T1]; counts of disaster-related experiences [26,
46]; and exposure to aversive details about the disaster via
the media [14, 25]. Additionally, participants who reported
experience fear or distress during the disaster were shown to
be at risk of adverse outcomes [29, 47, 63].

The reviewed studies also documented several psychoso-
cial resources that were associated with lowered risk of PTSD
and depression, including social support [61, 64, 91], social
cohesion [50e, 68], gratitude [39], self-esteem [29], religios-
ity [42], and adaptive coping strategies (e.g., mindfulness,
emotion regulation) [43, 69]. Conversely, psychosocial
stressors associated with heightened risk were post-disaster
negative life events [22, 32, 37], family members’ psychiatric
symptoms [18], survivor guilt [39], rumination [98], and mal-
adaptive coping styles (e.g., cognitive suppression, avoidant
coping) [9, 43, 47]. Prior exposures to traumatic events were

also associated with greater risk, including counts of lifetime
trauma [48, 53, 70] and exposure to specific events (e.g., com-
munity violence [59], interpersonal violence [11]). PTSD and
depression were also frequently comorbid with other psychi-
atric symptoms (e.g., anxiety [22], insomnia, and other sleep
problems [33, 63, 93-95]) and physical health problems [60¢]
and were highly correlated with each other [16, 63, 81].

Trends in the Literature

In reviewing the past year of literature, we took note of studies
that will push the field forward in terms of identifying disaster-
affected individuals most vulnerable to PTSD and depression
and mitigating these outcomes. These studies fell into four
categories: (1) vulnerable populations, (2) cumulative disaster
exposure, (3) pathways to post-disaster symptoms, and (4)
interventions. A summary of key results from each category
follows.

Vulnerable populations As in the current review, prior re-
search has identified several individual characteristics that in-
crease risk for PTSD and depression [2—4]. Within any at-risk
group, there is of course variability in adverse outcomes, and
studies that seek to understand the drivers of such vulnerabil-
ity provide useful information in identifying survivors that
might be in particular need of mental health services.
Research over the past year has examined such variability in
two key at-risk populations: first responders and persons with
preexisting physical health conditions.

First, research on first responders has replicated some of
the risk factors documented in the more general population of
disaster survivors, as well as others specific to their job re-
sponsibilities. For example, a longitudinal study of over
50,000 Japanese Ground Defense Force personnel dispatched
after the Great East Japan Earthquake and subsequent tsunami
and nuclear disaster found that women, older adults, and those
who were personally affected by the disaster were at increased
risk of high posttraumatic stress reactions (PTSR); additional-
ly, those who were tasked with body recovery duties, who
were deployed for a longer amount of time, who reported that
they were overworked (e.g., worked during holiday or over-
time hours), and who either did not take leave at all or within
2 weeks of the end of their response work had increased odds
of high PTSR [74e¢¢]. Another study in the aftermath of the
August 2007 wildfire disaster in Greece found that firefighters
who experienced fear of dying during their response work and
who were temporary (vs. permanent) employees had higher
risk of probable PTSD [63].

Studies on persons with preexisting physical health condi-
tions have similarly replicated previously documented predic-
tors of PTSD and depression, while further demonstrating
associations between PTSD and depression and outcomes re-
lated to participants’ conditions. For example, PTSD was
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associated with lower antiretroviral therapy adherence among
a sample of persons with HIV who were exposed to the 2015
earthquake in Nepal [45]. In a sample of older adults with
hypertension exposed to Hurricane Katrina, having high
PTSD symptoms was also linked incident cardiovascular dis-
ease [60¢]. As in prior research, female gender, ethnic minority
status, lower education, and higher disaster exposure were
among the significant predictors of PTSD in this sample [60¢].

Cumulative disaster exposure A second trend in the literature
was studies of PTSD and depression among persons who
had endured exposure to multiple environmental disasters
[6°, 7-9, 21]. Understanding the effects of multiple expo-
sures will be crucial given the increasing frequency of cli-
mate change-related disasters, particularly in geographical-
ly vulnerable areas such as the US Gulf Coast [1]. In their
study of multiply exposed women in Southeast Louisiana in
the US Gulf Coast, Harville, Shankar, Schetter, and
Lichtfeld [6°] summarized three competing models of how
multiple exposures might influence mental health out-
comes: a cumulative model, wherein disasters increase risk
for adverse outcomes in a dose-response fashion; a
sensitization model, wherein the effect of disaster exposure
is enhanced among those with prior exposure, relative to
those with no prior exposure; and a habituation model,
wherein the effect of disaster exposure is lessened for those
with prior exposure, relative to those with no prior expo-
sure. The results of Haville and colleagues’ study [6¢] main-
ly supported the cumulative model: participants who had a
greater number of total exposures to Hurricanes Katrina,
Rita, Gustav, and Ike, and the Deepwater Horizon oil spill
had increased relative risk of both PTSD and depression. In
one exception, the exposure to the oil spill was associated
with higher PTSD symptoms for participants who had ex-
perienced illness or injury due to one of the hurricanes,
consistent with the sensitization model [6¢].

Another notable study took a slightly different approach to
investigating multiple exposures in a sample of adolescents
exposed to both the 2008 Wenchuan earthquake and the
2011 Ya’an earthquake in China [22]. The investigators of this
study explored both the direct and indirect effects of
Wenchuan exposure on post-Ya’an PTSD and depression
symptoms, controlling for Ya’an exposure, using structural
equation modeling. Greater Wenchuan exposure was directly
associated with post-Ya’an PTSD only, indirectly associated
with both post-Ya’an PTSD and depression via post-
Wenchaun PTSD symptoms, and indirectly associated to
post-Ya’an depression symptoms only via post-Wenchuan de-
pression symptoms. Additionally, the authors found an inter-
action between Wenchuan and Ya’an exposure in predicting
PTSD symptoms, such that the effect of greater Ya’an expo-
sure was enhanced for adolescents who had endured greater
Wenchuan exposure, thus supporting the sensitization model.

@ Springer

Pathways to post-disaster symptoms A third trend in the past
year of research focuses on the pathways leading to PTSD and
depression. This research advances the field by showing how
risk and protective factors work together to shape outcomes
and offers the potential for identifying intervention targets. A
few studies within this category investigated proximal conse-
quences of trauma exposure that in turn increase risk for
PTSD and depression. A study of survivors of the 2014 flood
in Kashmir Valley, India, for example, found a significant
indirect effect of disaster exposure on depression symptoms
via declines on family support; the same indirect was non-
significant for PTSD symptoms, however [91]. Similarly,
greater exposure to the Ya’an earthquake was indirectly asso-
ciated with higher depression symptoms via lower cognitive
social capital, defined as survivors’ sense of community, trust,
and social connectedness among a sample of affected adults
[40].

Other research within this category has focused on path-
ways from the cognitive appraisal of environmental disasters
to PTSD symptoms. Mordeno, Galela, Nalipay, and Cue [78]
gathered data from child and adolescent survivors of the 2011
Tropical Storm Washi in the Philippines and assessed the cen-
trality of the event—that is, whether the storm was perceived
as a reference point around which other life events were
interpreted, as a core aspect of one’s identity, or a turning point
in one’s life. Higher levels of event centrality were linked with
higher PTSD symptoms indirectly via stronger sensory-based
memories of the storm [78]. Another study assessed posttrau-
matic cognitive change, defined as increased negative
thoughts about one’s safety and stability due to the event,
among adolescents after the 2016 Jiangsu tornado [98].
Adolescents who reported more posttraumatic cognitive
change tended to have higher PTSD symptoms, an effect that
was mediated by both intrusive and deliberate rumination—
that is, repeatedly thinking about the disaster either uninten-
tionally or purposefully [98].

Lastly, other work within this category has explored the
pathways from social support to PTSD and depression via
other risk and protective factors. For example, in a sample of
residents living in shelters in Wuhu, China, after a major flood
in 2016, higher social support was linked to lower depression
symptoms via increases in self disclosure, greater feelings of
safety, and fewer negative posttraumatic cognitions [93-95].
Social support also had negative indirect effects on depression
symptoms through its associations with higher self-esteem
and hope among middle school students affected by the
2013 Ya’an earthquake in China [29].

Interventions Finally, we observed in the past year of research
efforts to evaluate interventions to mitigate post-disaster
PTSD and depression. Exemplary studies in this category over
the past year included investigations of cognitive behavioral
therapy for post-disaster stress (CBT-PD) and the Recent
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Traumatic Events protocol for eye movement desensitization
and reprocessing therapy (EMDR R-TEP), which were asso-
ciated with declines in PTSD symptoms in the aftermath of the
2010 Chile earthquake and the 2012 Northern Italy earth-
quake, respectively [65, 80]. A further study in this category
explored whether interpersonal violence history and severe
disaster exposure moderated the effectiveness of Bounce
Back Now (BBN), a web-based intervention that provides
psychoeducation and evidence-based symptom reduction
skill-building for PTSD and depression, as well as cigarette
and alcohol use [11]. The investigators found that the impact
of BBN on PTSD symptoms was stronger for adolescent par-
ticipants who had endured severe exposure (defined as having
a parent or caregiver who was concerned about the safety or
wellbeing of loved ones during the disaster) to the 2011 tor-
nados in Joplin, Missouri, and areas throughout Alabama,
relative to those who had not endured severe exposure [11].

An additional notable study in this category combined di-
saster preparedness training with efforts to address survivors’
mental health symptomology [50+]. This intervention was
initially created for survivors of the 2010 Haiti earthquake,
but culturally adapted for survivors of a major flood in
Nepal in 2015, with consultation from local clinicians and
staff from community organizations, and administered in a
group format over the course of 3 days. Participation in the
intervention was associated with declines in both PTSD and
depression symptoms, as well as increased disaster prepared-
ness and a sense of social cohesion. Additionally, path analytic
models showed that the intervention had both direct effects on
PTSD and depression symptoms and indirect effects via in-
creases in social cohesion. Reports of a subsample of focus
group participants further reinforced that the effects of the
intervention were socially mediated, with common themes
being that the intervention encouraged participants to both
seek and provide mental health support to others, and to work
collaboratively to solve problems.

Conclusions and Future Research Directions

The results of our review demonstrate the surge in research on
the mental health consequences of environmental disaster in
recent years. As mentioned previously, the seminal review on
this topic by Norris and colleagues published in 2002 identi-
fied studies using data from 160 independent samples over the
period between 1981 and 2001 [2]. In our review, we identi-
fied over 100 articles from 83 independent samples published
in the past year alone. Our review was notably not as compre-
hensive in scope as the aforementioned review, which includ-
ed studies in the aftermath of mass violence (e.g., terrorism)
and a broader range of post-disaster outcomes, among them
other specific psychiatric disorders (e.g., generalized anxiety
disorder, panic disorder), non-specific psychological distress,

sleep disruptions, substance use, and loss of psychosocial re-
sources (e.g., social support, optimism). Further, our review
was further limited in our use of only two databases
(MEDLINE and PsycINFO), and keyword searches in the
articles’ titles rather than their abstracts or full text. Had we
broadened our search to replicate the 2002 review, we are
certain that the articles identified in a single year would have
outnumbered those published over the course of two decades.

The results of our review provide further evidence that
exposure to environmental disasters is associated with in-
creased prevalence of PTSD and depression. The studies pub-
lished in 2018 replicate many of the risk factors for these
outcomes that have been documented previously, including
female gender, socioeconomic disadvantage, exposure to
more disaster-related traumatic events and stressors, and hav-
ing fewer psychosocial resources. The past year of work is not
merely demonstrating again what we know already, however.
Researchers are now identifying factors that augment the men-
tal health vulnerability of populations known to be at risk and,
in doing so, can help shed light on which survivors might be
most in need of post-disaster services. It is also increasingly
evident that among those most at risk are persons living in
geographic areas that have faced exposure to multiple disas-
ters, suggesting the need for ongoing support to these areas as
well as efforts to strengthen their resilience to future hazards.
Recent work has also elucidated some of the pathways from
trauma exposure and related psychosocial losses to adverse
mental health outcome, which could provide important in-
sights for intervention targets. Finally, investigations have
shown how adaptations of empirically supported treatments
(e.g., CBT and EMDR) for the post-disaster contexts, as well
as novel interventions—such as web-based therapies, and
group therapies that target social support and disaster pre-
paredness in addition to mental health—could mitigate post-
disaster psychiatric adversity.

Future research can expand upon these areas to further our
understanding of post-disaster mental health. For example,
studies that include longitudinal data, and in particular pre-
disaster data, can help elucidate the complex pathways leading
to disaster exposure, and from exposure to key mental health
outcomes. Post-disaster intervention research can further in-
vestigate which components of interventions drive optimal
outcomes, and whether results vary by survivor characteris-
tics. Despite not being common among the studies in our
review, other recent trends in the disaster mental health liter-
ature, such as integration of community-level data on expo-
sure and risk and protective factors, objective indicators of
individual-level exposure (vs. self-report), and geospatial
techniques [106—109], are recommended for a more thorough
understanding of the range of factors that independently and
through interaction drive post-disaster mental health.
Similarly, recent work using agent-based modeling has shown
the potential of simulating the reach, efficacy, and cost
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effectiveness of varied post-disaster interventions [110] and
could inform how the range of empirically supported interven-
tions are administered on a large scale to disaster-affected
populations.

Finally, although the studies reviewed showed the geo-
graphic reach of research on mental health after environmental
disasters, their geographic locations are far from representa-
tive of the areas affected by disasters across the world. For
example, we did not identify any work on this topic being
done in Africa, despite the occurrence of over 2500 environ-
mental disasters on the continent since the year 2000 [51].
With over 10,000 environmental disasters on record since
2000 [51], it is likely that we are missing the full mental health
impact of such events, and perhaps the factors shaping post-
disaster symptoms as well. International collaborations could
help foster research on disaster-affected areas across the globe.
In forming such collaborations, disaster researchers could
pool data from various disaster-affected samples for a more
in-depth understanding of how various population character-
istics, disaster-related exposures, and contextual factors influ-
ence post-disaster mental health. Such efforts to characterize,
predict, and mitigate PTSD, depression, and other adverse
mental health outcomes are of critical importance given the
large proportion of the world’s population that are exposed to
environmental disasters and the evidence that such events are
becoming increasingly common [1].
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