
Citation: Heanoy, E.Z.; Brown, N.R.

Impact of Natural Disasters on Mental

Health: Evidence and Implications.

Healthcare 2024, 12, 1812. https://

doi.org/10.3390/healthcare12181812

Academic Editor: Alessandro Musetti

Received: 27 July 2024

Revised: 6 September 2024

Accepted: 7 September 2024

Published: 10 September 2024

Copyright: © 2024 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

healthcare

Review

Impact of Natural Disasters on Mental Health: Evidence
and Implications
Eamin Z. Heanoy * and Norman R. Brown

Department of Psychology, University of Alberta, Edmonton, AB T6G 2E9, Canada; nrbrown@ualberta.ca
* Correspondence: heanoy@ualberta.ca

Abstract: Natural disasters are large-scale catastrophic events, and they are increasing in frequency
and severity. Converging evidence indicates that the mental health consequences of disasters are
extensive and are often associated with trauma and the disruption of personal and socioeconomic
factors in people’s lives. Although most individuals experiencing disaster-related traumatic events
do not develop mental illnesses, some experience adverse psychological effects of disasters. These
mental health effects begin immediately following a disaster and may persist for extended periods.
In this article, we summarize the literature findings to provide a narrative review that focuses on the
mental health consequences of natural disasters. An overview of the disaster mental health research
field is provided, and the findings are ordered into theoretical frameworks. Then, the development
and course of psychopathology regarding disaster aftermath are described in a methodological
context. Next, understanding a disaster as an event of transition is highlighted, and the impact of
this disaster-specific transition is discussed. Lastly, a potential relationship between the transitional
impact of a disaster and mental health consequences is speculated on, and the implications are
discussed. The impact of disasters on mental health can be direct or indirect, short-term or long-term,
and to some extent depends on the recovery process of the affected community. Also, we propose
the possible merits of using the Transitional Impact Scale in the context of disaster mental health
research by assessing the features of disaster-related transition and its effects on mental health. We
conclude by suggesting a direction for future research in terms of measuring the disaster mental
health effects in community settings (affected vs. non-affected) and also considering cross-cultural
and cross-regional differences. In recent decades, a large amount of knowledge has been gathered
from disaster mental health research, but, still, more research is needed to resolve some irregular
findings through refining the methodological variations.
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1. Introduction

In broad terms, a disaster is a diverse set of events ranging from man-made (e.g.,
terrorism) to nature-caused (e.g., a tsunami) [1]. These are unexpected and uncontrollable
events that have a major impact on people’s personal, social, economic, and well-being
aspects of their lives [2–4]. By definition, natural disasters are sudden and extreme weather
events that can unfold within a brief amount of time, e.g., from minutes to hours (earth-
quakes or cyclones) or slow-paced events that can last days, weeks, or months (floods
or wildfires) [5]. The frequency and severity of natural disasters have increased over re-
cent decades, and there has been a growing concern that they will continue to increase
in the coming years [6–10]. In 2020, approximately 100 million people were affected by
disaster events, and these events caused an estimated USD 190 billion in global economic
losses [11,12].

According to McFarlane and Norris [13], natural disasters are also stressful events that
have an acute onset, are experienced collectively, and are time-delimited. Nearly one-third
of disaster-affected people may experience a negative mental health consequence such as
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post-traumatic stress disorder (PTSD), anxiety, depression, and others [14–16]. Therefore,
there has been growing recognition of the importance of mental health assessment in disas-
ter response strategies [1,17]. This is because, although, following a disaster, most people
cope well [5,18], not everyone continues to function normally; some affected individuals
experience trauma related to disaster exposure, while others experience delayed onset of
psychological impairments, and a small fraction of these develop more serious mental
health issues in the long run, e.g., PTSD [14,19,20]. Thus, the disaster impact can extend
beyond its onset and last for extended periods [21–24].

Additionally, a significant amount of work has recognized that, intersecting with
disaster exposure, several social and environmental factors (e.g., displacement and change
in close relationships) and daily-life-related factors, such as low income, loss of job and
properties, loss of family members, etc., and financial instability have the potential to cause
or exacerbate negative psychological effects [25–31]. In other words, these natural calamities
can have both short- and long-term adverse effects on mental well-being as a consequence of
changes owing to socioeconomic conditions, social disruption, displacement, and financial
loss [16,20,32].

Several recent scoping and narrative reviews have explained the various ways disasters
can negatively impact the affected populations, both in the short term and long term [33–37].
However, they did not clarify how disasters catalyzed material and psychological changes
that affect people’s lives (i.e., the nature and extent of these changes) or how these changes
differ between affected individuals. That being said, there is a growing need in disaster
mental health research to develop an understanding of the aspects of disaster-related
changes or transition (i.e., pre-disaster to post-disaster) and the impact, and the link
between this transitional impact of a disaster and mental health. In this paper, we attempt
to address this shortcoming by considering why some people are more vulnerable to
being negatively affected by a disaster while others are relatively unaffected by the same
disaster event.

Therefore, building upon those recent reviews, the current narrative review aims to
assess the existing disaster-related mental health research and explore the key literature
gaps related to the impact of natural disasters on mental health from the perspective of
transition: pre-disaster to post-disaster. To achieve this aim, first, we provide an overview
of some of the classic theoretical models and frameworks with supporting study findings.
Then, we provide a general description of the course of mental health issues following
disasters with some research evidence that includes different methodologies. Next, we
develop the notion that disasters can be understood as potentially important transitional
events and discuss the nature and extent of the impact of this disaster-specific transition.
Then, we consider the possible relationship between disaster transitional impact and mental
health and discuss its implications. Finally, we conclude by suggesting the future direction
of disaster mental health research.

Search Strategy and Screening Process

The review was conducted through a general search of the literature on the following
search engines: PsycINFO, PubMed, Web of Science, and Google Scholar (the first ten pages
of the search results). The search was conducted using natural disasters and mental-health-
related terms to identify the relevant literature. For example, the search terms included
disaster, natural disaster, flood, earthquake, wildfire, cyclone, tornado, hurricane, drought,
mental health, mental illness, well-being, psychological distress, depression, anxiety, and
PTSD/post-traumatic stress disorder.

All the papers published until April 2024 and available in the above-mentioned search
engines were reviewed. The titles and abstracts of the published articles were screened for
eligibility, that is, the relevance to the question of how natural disasters can affect mental
health. The key findings in the literature were summarized by author, year, methods, and
results, and the procured information was qualitatively synthesized to inform the current
narrative review.



Healthcare 2024, 12, 1812 3 of 26

2. Theoretical Frameworks/Models of Disaster–Mental Health Relationship

In the past few decades, several frameworks and models have been developed in ef-
forts to explain the multiple influences of a disaster that affects a person’s well-being [38–41].
Although the frameworks differ in their details, there is converging evidence that well-
being not only depends on personal factors (e.g., pre-existing mental condition, lifestyle,
behavior, and attitude) but also on socio-environmental factors [42–45]. These factors
interact with each other and together have an impact on people’s mental health [36,46].

Generally speaking, these models and frameworks can be classified into two broad
categories: stress–reaction-focused and psychosocial-focused. Stress–reaction models focus
on the distress-specific psychological outcomes of experiencing a disaster, particularly de-
pression, anxiety, and PTSD [23,24,47,48]. In contrast, the focus of the psychosocial models
is on the role of social and environmental factors on mental health, and the ways disasters
disrupt these factors and thus give rise to adverse well-being consequences [36,40,49]. Note
that these two broad frameworks are not standalone concepts; rather, they overlap because
of the interactive nature of social, environmental, and individual factors. Recognizing this
limitation, here, these models are described taking into consideration the interconnected
quality of socio-environmental and personal determinants to meaningfully structure the
wide-range impact of natural disasters on well-being.

Below, we describe the existing theoretical frameworks of disaster mental health effects
from either a stress–reaction context or psychosocial context. We also describe another
model type that is less empirical and more practical that focuses on the psychosocial
recovery process of the well-being of the disaster-affected community as a whole.

2.1. Stress–Reaction-Focused Frameworks

The overall notion of these frameworks is that natural disasters can directly affect
mental health by exposing people to psychological injury [50,51]. The most extensively
studied psychological issue is PTSD because it is usually the most prevalent disaster-related
mental health outcome [3,40,52–55]. Thus, most of the stress–reaction frameworks have
been developed while maintaining their focus on PTSD [15,49]. In one of the earliest works,
Green and colleagues [56] proposed a PTSD model that describes the mental outcomes
of disaster survivors considering disasters as traumatic events [56,57]. According to this
model, disaster exposure leads to mental processing of the event involving intrusion and
re-experiencing phenomena that provoke avoidance and denial responses. This processing
takes place in the context of various personal (e.g., previous psychological issues and
coping style) and social (e.g., social support and socioeconomic status) factors. These
factors together determine whether an individual can successfully process the disaster
event and the nature of the psychological outcome, i.e., PTSD.

In support of this model, Green and Lindy performed a literature review of studies
on different disaster types, such as volcanic eruptions, floods, and landslides, and their
impact on mental well-being [57]. The findings of the review indicate that PTSD is the
most common diagnosis associated with a disaster, and the post-disaster PTSD rates were
higher (11% to 22% depending on the exposure type and duration) in the disaster-exposed
samples, whereas a comparison (unexposed) sample had a rate of 8% from other causes,
e.g., accident or crime [58–63]. Interestingly, they also found the PTSD rates to decline over
time. For example, the samples collected following the Mt. St. Helens volcanic eruption,
Puerto Rico floods, and mudslide had only a 4% rate of disaster-related PTSD in the two
years following the disaster, and, for the most part, it abated by the third year [59,60].
However, although the symptoms decreased over time, the levels did not return to normal,
and many individuals were still affected many years after the precipitating disaster [64].
One caveat is that the model is more appropriate for explaining the long-term impact of a
disaster because most of the relevant studies focused on the first 12 months to the following
years of the disaster event, missing the short-term or immediate effects of the disaster.

In 2012, North and colleagues [65] proposed another natural-disaster-related PTSD
model. Unlike Green and colleagues’ model [56], this model was comprehensive in the
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sense that it explained PTSD as a straightforward psychological consequence of disaster
events rather than from the perspective of disasters being traumatic events per se. In this
model, the factors associated with the mental health sequelae of disasters included personal
traits, disaster severity, degree of disaster exposure, disaster community characteristics,
and other negative life events. In their systematic review [65] of the combined data from
811 survivors of 10 disasters between 1987 and 1995, they found that PTSD was the most
prevalent mental outcome of the disasters, and the risk of developing PTSD following a
disaster is associated with the severity and greater exposure to the disaster, female sex,
younger age, ethnic minorities, lower socioeconomic status and education, marital status
(married women and unmarried men), other stressful life events, pre-disaster psychiatric
illness, disaster injury or witnessing death, and lack of perceived and actual social support.
They also found that intrusion and hyperarousal symptoms of PTSD were prevalent among
most of the survivors, and avoidance or numbing symptoms were a significant marker for
PTSD onset [52,66]. Although this model was better designed in terms of using consistent
research methods (uniform assessment and timeframe), it lacks a clear distinction between
the short- and long-term PTSD outcomes of a disaster due to variability in the timing of
assessment (i.e., the amount of time elapsed from the disaster to the assessment).

Later, given the complex nature of natural disasters and their negative effects, a
broader definition of psychological distress (e.g., fear, sadness, and hopelessness) was
adopted by disaster mental health researchers [67,68]. In a more recent work, Saeed
and Gargano [37] outlined a stress-mediated framework that highlighted two important
concepts. First, everyone reacts differently to the same distressful situation; second, distress
in an individual can be adaptive and manageable, or maladaptive. They also highlighted
the fact that extreme fear and uncertainty are common reactions to natural disasters and
that these emotions can contribute to an elevated stress response. These authors argue that
a distress situation like a disaster event can give rise to a five-step stress response. First, the
distressful situation causes fear and worry about one’s own health, financial or employment
situation, or loss of reliable support services and the well-being of close others; second,
the distress causes symptomatic stress responses such as changes in eating pattern, sleep
difficulty, use of a substance, etc., which do not fall under diagnostic criteria of psychological
issues; third, the distress situation may facilitate an aggravated onset of an existing mental
problem that was stable until exposure to disaster; fourth, it may cause a first-time episode
of a psychological issue in those who are already predisposed to biological or genetic
vulnerability; finally, it may cause stress-related problems such as anxiety disorder, PTSD,
depression, or an adjustment disorder among disaster-exposed individuals.

In their literature review [37], they found that experiencing a disaster event increases
the prevalence of a range of mental problems, such as PTSD, depressive disorder, anxiety,
grief, and loss, etc., especially in the directly disaster-exposed group and in individuals
who have lost support and resources. The highest prevalence rate was for PTSD (34.4%),
followed by depression (25%). The severity of trauma and psychological distress were
also found to be major factors in the post-disaster mental outcomes. In addition, a prior
history of stress and pre-existing mental conditions are vulnerability factors causing an
increased risk of developing psychological problems in the disaster aftermath. Moreover,
a gene-by-environment interaction was found in individuals predisposed to biological
and genetic factors, causing a higher likelihood of mental illness. This is one of the
frameworks that underlines the importance of pre-existing psychological conditions and
the growing area of work on genetic variables related to risk and protective factors in
developing mental health problems in the context of natural disaster impact. However, it
is not clear whether this distress-mediated pathway can describe both the short-term and
long-term impacts of a disaster on mental health. Figure 1 depicts a general outline of the
stress–reaction-focused framework.
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Figure 1. Stress–reaction-focused framework outline.

2.2. Psychosocial Frameworks

Disaster mental health researchers have long followed the frameworks used in the
field of stress studies and the methodological features of sociology [38,39,42,69–71]. The
early heuristic model of the stress process indicates the indirect influence of a discreet
stressful event on well-being, where environmental stressors (e.g., traumatic event, daily
hassle, and chronic condition) create demands for biological (e.g., physiological response)
and psychological (e.g., subjective perception) changes. These changes put people at risk of
developing physical- and mental-health-related issues [69,72]. Later, psychosocial factors
such as social support and coping were also found to be useful in assessing the individual
differences in how stress affects well-being [73]. Disaster mental health researchers adapted
this psychosocial concept of stress to test the relationship between disaster exposure and
the associated mental health outcomes [71].

One of the earliest psychosocial models was the Conservation of Resources (CORs)
model, which is based on the relationship between the psychosocial factors and the psycho-
logical outcome [74]. This model proposes that the loss or threatened loss of social (e.g.,
family roles and work roles) and personal (e.g., optimism) resources results in reducing
the capacity to cope and provokes psychological distress. Further, the model implies that,
by “reloading” diminished resources, coping capacity can be enhanced, and psycholog-
ical distress can be reduced [74,75]. In a disaster context, the CORs model implies that,
following a natural disaster, the coping options are restricted and psychological distress is
produced when there is a loss of resources, such as object resources (house, vehicle, etc.),
condition resources (community network, employment, etc.), personal factor resources
(sense of purpose, sense of self, etc.), and energy resources (time, money, information,
etc.) [39,49,74,76]. Moreover, in post-disaster conditions, if targeted aids are provided to
these affected resources, the coping capacity should be increased, which will lower the
psychological distress of the disaster victims [74–76].

In support of this COR model, in a cross-sectional study [76] with 418 individuals
of Hurricane Hugo victims, the researchers found that loss of resources was a significant
predictor determining post-disaster psychological distress, with the severity of resource
loss being associated with an increased prevalence of mental health problems such as
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PTSD, anxiety disorders, and depression. In the disaster well-being literature, this model is
important in the sense that it considers a range of adverse life changes (e.g., loss of house,
financial adversity, and disrupted social support) on individual adjustment following a
disaster event, shifting the emphasis from a more direct effect of disaster exposure such as
threat, terror, or horror [76,77]. For instance, many natural disaster victims, particularly
when provided adequate warning, might not be directly exposed to life-threatening or
other horrific disaster-related experiences. However, most disaster victims may face a range
of adversities during the post-disaster period, including food scarcity, damage to property,
loss of employment, feelings of hopelessness, and disruption of normal routines [78].
Therefore, it is important to consider individual differences in resource availability and
vulnerability to the loss of that resource to understand the risk of experiencing post-disaster
mental distress.

Despite these strengths, the model is not without its limitations. The model investi-
gates disaster–mental health relationships using only one psychosocial factor, i.e., resource
loss, as an overarching term, overlooking the differences within resource types. Also,
the model fails to distinguish between pre-disaster availability of resources (e.g., social
support and financial support) and post-disaster vulnerability to resource loss (e.g., loss of
belongings and loss of employment) [49]. For example, certain groups of people (e.g., single
parents and unemployed people) might already have fewer pre-disaster resources and thus
be more vulnerable to resource loss, coping impairment, and psychological issues during
the post-disaster period, making them susceptible to developing mental problems like
depression, anxiety, and stress-related disorder. In addition, the model more appropriately
explains short-term adjustment than long-term adjustment [76].

A more recent psychosocial framework addresses the ways a disaster affects the so-
cial and environmental determinants of mental well-being. Inspired by Dahlgren and
Whitehead’s social equity model in health [79], Lawrance and colleagues stated that [36] a
person’s mental health and well-being are influenced by various interacting psychosocial
factors that reside in one’s society and environment. They categorized these factors or
determinants into nested layers: socioeconomic, cultural, and environmental factors are in
the outermost layer, which includes consecutive layers ranging from living and working
conditions, social and community networks, individual psychology and lifestyle factors,
and demographics and personal traits. The layers specified in the model and the psychoso-
cial factors that are part of each layer are connected and interactive. In this view, disruption
at one layer has implications for all the other layers. For instance, a person’s demographics
and factors such as pre-existing mental conditions interact with their attitude, behavior,
and lifestyle. This influences their wider social and community networks. All these layers
reside within the layer of their living and working conditions, that is, whether they have
access to shelter, food, and other basic needs, and have stable livelihoods including income.
The outmost layer, socio-economic and environmental conditions (e.g., financial, political
views, and culture) interacts with these other layers nested within it.

In a disaster well-being context, the effects in one layer will have an impact across
the other layers, ultimately affecting the mental health and well-being of individuals. In
their literature review [36], Lawrance and colleagues provided a comprehensive overview
of how disaster events interact with the mental health of disaster-affected people. They
found disaster to disrupt socioenvironmental and individual conditions, leading to a
range of outcomes such as injury, death, loss or damage to property, changes in living,
and evacuation, which can lead to an increased risk of developing post-disaster mental
problems such as PTSD, anxiety, and depression among the affected population.

In the context of a disaster, the importance of the model is that it highlights a set
of consecutive changes. In other words, it specifies how all the layers and determinants
change over time as a result of changes in the life stages of an individual and the global
and personal environment they live in. Although this model highlights the importance of
the interactive and dynamic influence of psychosocial factors on disaster mental health,
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the interaction and influence of the multiple factors are complex and context-dependent.
Figure 2 outlines the general concept of the psychosocial framework.
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2.3. The Direct and Indirect Pathway

Some disaster mental health researchers have conceptualized these stress–reaction and
psychosocial models of disaster well-being relationship as direct and indirect pathways,
through which a natural disaster affects people’s mental health and well-being [35,36,40,80–82].
To illustrate, a disaster may directly affect mental health by exposing individuals to psy-
chological trauma related to its intensity and duration, whereas indirect effects may occur
through injury, death, loss, disruption to life, and damage to personal property and social
infrastructure as a consequence of a disaster [35,36,40,82]. Notably, these two concepts
are not distinct; rather, they are parts of a continuum [36,40]. This continuum approach,
from direct to indirect, is appropriate in highlighting the wide-range impact of disasters on
mental health (Figure 3). Some researchers adopted this continuum approach for simplicity
and to meaningfully structure these impacts [40]. For example, the findings from several
reviews [35,36,81,82] indicated that, on one hand, adverse weather events such as floods
and wildfires may expose people to risk and physical danger, which cause increased risks
of depression, anxiety, and PTSD (direct pathway); on the other hand, these disaster events
may also cause loss of home and job, damage to infrastructure, forced relocation, and
disruption to social and community resources, which can lead to elevated rates of anxiety
and other adverse mental outcomes (indirect pathway).
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2.4. Community Recovery Models

In the last decade, apart from the aforementioned stress–reaction and psychosocial
models, community-based post-disaster recovery has garnered considerable attention from
disaster mental health researchers. Models have been developed that report on how dis-
asters affect community well-being as well as individual mental health [4,82–84]. These
models are stressor-based and focus on the collective emotional reaction and recovery pro-
cess of the affected community [4,43,84,85]. Also, according to these models, the affected
communities often progress through various phases of psychosocial recovery, and, notably,
these phases have been articulated less by empirical studies and more so by the field experi-
ence of disaster mental health experts [1,5]. These phases of disaster effects are particularly
relevant from the perspectives of disaster management planning, policy development,
and program implementation as they provide an understanding of community response
and recovery and the relationship between community-level resources and post-disaster
well-being risk [4,5,53]. Although these recovery models incorporate elements of psychoso-
cial frameworks, they also differ in the sense that they primarily focus on recuperating
the affected ‘community’ (individuals are nested within), involve multiple agencies and
stakeholders, and have multiple priorities evolving over time [5,84]. The outline of these
models involves multiple phases of disaster impact on the community’s well-being.

Tyhurst was one of the first to suggest phases of disaster impacts [86]; the first is the
recoil phase, in which the initial distress is replaced by a sense of self-consciousness. This is
followed by the post-impact phase, during which disaster survivors have to deal with the
disaster experience. Finally, there is the initial recovery phase. This basic model primarily
explains individual reactions to a disaster and is unclear about the overall response to
the distress as a disaster-affected community. Later, the Adaptation and Development
after Persecution and Trauma (ADAPT) model was proposed by Silove, which aimed
at linking various dynamic psychosocial factors to a wide range of mental health issues
of populations exposed to stressful events like disasters [83]. This model suggests that
the impact of stressful events can be arranged by the effect level on five inter-related
psychosocial domains that, during normal circumstances, stabilize societies. These domains
are (i) Safety/Security; (ii) Bonds/Networks; (iii) Justice; (iv) Roles and Identities; and
(v) Existential Meaning. Rebuilding these domains is regarded as important in restoring
community mental health and psychosocial recovery in disaster aftermath. Although this
model can potentially be informative regarding the types of interventions needed to obtain
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community recovery, many of the psychosocial domains, for example, existential meaning,
might include abstract concepts that can be a challenge in grasping the full meaning.

Subsequently, to minimize the short- and-long term effects of disaster events, and
to consider disaster planning and resource allocation [5,84], an effective and extensive
model was proposed by the Federal Emergency Management Agency (FEMA) [87,88].
This model was intended to detail the collective emotional reaction and recovery process
of the affected community and to assist in related policymaking and disaster recovery
program development.

This FEMA model suggests that the disaster-affected community often progresses to
recovery through six phases (Figure 4). The pre-disaster phase includes warnings and threats
related to the looming disaster. During the disaster impact phase (at the outset), various
sub-events (e.g., displacement and injury) occur, and emphasis is placed on exerting
control over what is occurring. After that, the heroic response phase involves saving others,
temporary relocation, promoting safety, and support from government and insurance
agencies. Following that, there is a honeymoon phase where external assistance remains and
community bonding increases through a shared catastrophic experience. Survivors’ level of
emotion remains high, that is, being hopeful, and believing that the help they receive will
make them whole again. The honeymoon phase may occur up to several months after the
disaster, but the actual timing and length of this phase may vary. The honeymoon phase is
followed by a disillusionment phase characterized by disappointment. Disaster survivors are
disillusioned because agencies and volunteers pull out their assistance and the community’s
hopes for restoration to pre-disaster wellness are typically unfulfilled. During this phase,
community cohesion is weakened as individuals focus more on their unmet needs. The
least impacted neighborhoods return to life as usual, which can discourage and alienate
more people living in more severely impacted neighborhoods. Survivors may become
exhausted due to growing multiple demands, including financial pressures, relocation or
living in a damaged home, family discord, bureaucratic hassles, and a lack of free time for
recreation or self-care. Mental problems and the exacerbation of pre-existing conditions
emerge as a result of ongoing stress and fatigue. The disaster anniversary experience
occurs during this phase, and failure to address this experience can further demoralize
survivors, exacerbate underlying psychological distress, and worsen the trajectory of
community recovery. Finally, the reconstruction phase—including short-, intermediate-,
and long-term recovery—begins a few days after the disaster but can last up to several
years depending upon the level of the disastrous effect. Survivors attempt to restore their
lives by rebuilding homes, returning to old jobs, finding new employment, and resuming
or forming new social support systems. Some can accept new circumstances, including
losses and changes, whereas others may instead focus on resentment and anger, identifying
themselves as victims.

Note that individuals progress through these phases at different times. Consequently,
in response to the same disaster event, people manifest different psychological symptoms
over different timelines. Moreover, depending on the severity of the experience, availability
of resources during and after the event, and individual factors, many people will develop
persistent symptoms over the years. For example, when community members of Slave
Lake, Alberta, Canada, who experienced a devastating wildfire in 2011, were surveyed one
year after the fire [4], they exhibited low levels of recovery and cohesion—findings that
corroborate the FEMA model expectations for a community in the disillusionment phase
of recovery. This finding not only suggests empirical support for the phases of disaster
proposed by FEMA but also suggests that the model may have implications for disaster
recovery program planning [84].

It should also be noted that this psychosocial model of community recovery was
developed within the context of disasters occurring in North America and may have the
greatest applicability to developed countries [4,5]. For example, the FEMA model was
implemented in the recovery services for the 2013 flood victims in Southern Alberta [4].
Although this model is unique in the sense that it helps to understand both community
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response and individual response (within that community), the generalizability is limited
(i.e., specific to developed nations) and does not consider the quality of post-disaster
changes that might vary across communities, causing different outcomes. For example, an
annual flood in Morris, Manitoba, might not produce highly negative emotional symptoms,
whereas an unprecedented wildfire in La Ronge, Saskatchewan, may well give rise to
adverse emotional reactions [4].
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In summary, the link between disaster exposure and mental health impact can be
broadly understood on three levels. First, the frequency of disaster events is escalating,
and, hence, disasters are affecting various aspects of the lives of an increasing number of
people. Second, the nature and extent of disaster exposure are associated with a broad
range of mental health problems, e.g., depression, anxiety, and PTSD. Third, although
psychological distress can dissipate with time, difficulties with adjustment often persist
following disaster exposure.
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Again, numerous studies have been conducted to assess the impact levels of disasters
on mental health based on those aforementioned theoretical models. In those studies,
various methods of research were used to evaluate both the short-term and long-term
mental health consequences in disaster aftermath. In the following section, we describe the
differing trends and prevalence of mental health problems after disasters in the context of
different research methods.

3. The Course of Mental Health Issues Following Disasters

Natural disaster mental health is an emerging field of research. One of the earliest
studies in this literature concerned an earthquake in Macedonia during the 1960s, reporting
that people were mildly distressed and that severe mental disturbances were relatively
uncommon during the first few days after the earthquake [89]. Previously, disaster research
had primarily focused on directly exposed groups that were physically injured or endan-
gered because of the disaster trauma experience [52]. Later, in the 2000s, disaster mental
health researchers became interested in the psychological consequences of those groups that
were not directly exposed to the disaster but were impacted in some way, e.g., not living in
the disaster region but hearing news about the disaster [90]. The focus was to measure the
scope and magnitude of the disaster on large populations across wide geographic areas,
providing opportunities to explore the differential effect of disaster exposure type (direct
vs. indirect) and their mental health consequences [52].

To date, the research on mental health sequelae of disasters has produced considerable
data on the prevalence of psychological responses to disasters. These studies have found
that the mental health consequences differ between impacted individuals and between
affected communities, from disaster to disaster, and from one time frame to another [52]. We
already know that, following a disaster, the majority of people do not develop psychological
issues and cope well, recovering to their previous level of functioning [19,91]. However, it
is not that they are completely unaffected; rather, they adapt to situational demands and
remain effective in their work and family life. In contrast, some of the affected individuals
experience adverse mental health effects [3]. The psychological impact of disaster begins
immediately after the event and may persist for months and sometimes even years [5]. As
stated earlier, mental problems that are most likely to develop after a disaster are PTSD,
depression, and anxiety [92]. Note that these psychological issues rarely occur in isolation
and have a highly comorbid nature among them [53,93]. In fact, this psychopathological
comorbidity is often considered normal for individuals with PTSD [94,95]. Chiu and
colleagues provided a potential explanation for this comorbidity; these disorders are
psychological consequences or reactions of traumatic event exposure (e.g., disaster), and
the overlapping symptoms among these disorders account for their co-occurrence [96].

3.1. Design and Methods in Disaster Mental Health Research

The methods of the earliest disaster studies were largely based on observation, anec-
dote, and clinical interviews combined with symptom questionnaires or psychological
tests [52]. An important advancement in the field was the introduction of PTSD diagnosis
in the third edition of the diagnostic and statistical manual of mental disorders (DSM-III)
in 1980 [3]. In the 1980s and 1990s, several well-designed studies were conducted that
provided the first extensive data on the prevalence of PTSD and other psychological prob-
lems among disaster-exposed populations [14]. At the same time, two types of assessment
techniques started to be widely used for trauma exposure and PTSD: structured diagnostic
interviews and self-report measures [97]. In the 2000s, there was a methodological revision,
shifting from full, rigorous diagnostic assessment to quick, short self-report symptom
screening scales, and the application of rapid sampling methods (e.g., random digit dialing)
and web-based data collection [98]. These changes reflected the broader trends of an era in
disaster mental health research. In a recent methodological review, Wolbers and colleagues
reported that [99], during the first decade (2001–2010), interview, document analysis, and
survey methodologies were evenly used in disaster well-being research. However, in-
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creased use of the interview method was visible in the second decade (2011–2020), while
the use of the survey method remained relatively steady throughout the years.

In terms of study design, the majority of the disaster mental health research was
cross-sectional [49,71]. In an early review of the methodological trends across 225 disaster
mental health studies, Norris and Elrod reported that 72% of the samples were studied
cross-sectionally, and the remaining ones were assessed two times [71]. In more recent
reviews, cross-sectional or repeated cross-sectional was found to be the most commonly
used design in disaster mental health studies, while a small portion of the studies used
longitudinal design [34,100].

For simplicity’s sake, here, we took a design-based approach, focusing only on cross-
sectional and longitudinal study designs to provide some evidence on the prevalence of
mental health problems following disasters.

3.1.1. Cross-Sectional

As mentioned before, PTSD is regarded as the signature psychopathology of disaster
mental health consequences [3,52,101,102]. The reported PTSD rates in cross-sectional
studies of different disaster types have ranged from 10% to as high as 50% [14,103–107], al-
though the investigated time varied from 1 month to 37 months after the disaster [108–111].
For example, a cross-sectional survey on the 2017 earthquake in Mexico revealed that, after
2 months following the quake, 36.4% indicated symptoms consistent with PTSD, with an
increased risk found in women, those who had their home damaged, and individuals with
pre-existing mental conditions [112]. Another cross-sectional survey, conducted two years
after Hurricane Katrina, found that the estimated prevalence of PTSD in the metro area was
30.3%, while, for the total sample, the estimate was 16.3%; also, hurricane-related stressors
such as injury, property loss, and job loss were found to be strongly associated with the
development of PTSD [103].

After PTSD, depression is the second-most prevalent and commonly studied mental
health problem in disaster populations [3,27,37]. The rate of depression ranged between
5.8% and 54%, whilst the manifestation of depression symptoms was found to be between
one month and 48 months after natural disasters [113,114]. Moreover, the psychosocial
factors that were associated with increased risk of depression onset were found to be
female gender, older adults, unemployment, property loss, forced relocation, low income,
and loss of close others [48,68,115–118]. For instance, a cross-sectional study surveying
individuals displaced from their homes following the 2016 wildfires in Fort McMurray
found that, 12 months following the event, the prevalence rate of depressive symptoms
was around 15% [111]. In another multi-site cross-sectional survey, 8 months after the
2008 Sichuan earthquake, the estimated rate of depression was found to be increased
among those survivors who lost their family or relatives (55.8%) compared to those who
did not (37.5%) [119].

Although studied less frequently than PTSD or depression, elevated levels of anxiety
have been reported among disaster-affected populations [3,37,120]. Due to high comor-
bidity, the majority of disaster mental health studies assess the anxiety levels among
affected people alongside PTSD or depression measurement rather than examining them
alone [53,121]. A feeling of uncertainty, which is a central feature of disaster experience
(e.g., housing adversity, job insecurity, or insurance-related distress), can lead to increased
anxiety levels after a disaster [122]. The post-disaster prevalence rate of anxiety was re-
ported to range from 2.2% to 48%, while the time of assessment varied from 2.5 months
to as late as 17 years [117,123–126]. Furthermore, the research documented a multifaceted
relationship between several stressors experienced by disaster-affected and associated
anxiety outcomes [127,128]. These factors included property loss, injury, loss of loved
ones, economic loss, displacement, lower social support, and pre-existing mental health
conditions [23,53,101,129]. A cross-sectional survey with 2016 Fort McMurray wildfire
survivors after 6 months found that the overall prevalence rate of general anxiety was
19.8%, and factors such as pre-existing anxiety conditions, loss of home, relocation, and
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lack of social support contributed to a two to nearly seven times increased likelihood to
develop anxiety symptoms [130].

3.1.2. Longitudinal

Even though most of the work in the disaster mental health field has relied on cross-
sectional assessments, several longitudinal and sequential cross-sectional studies were
conducted in more recent times to document the course of well-being outcome over
time [19,107,131–133].

The evidence from longitudinal studies suggested that post-disaster symptoms of
mental health problems reach their peak in the year following the disaster event and then
improve, whereas, in other studies, adverse psychological symptoms persisted for months
and years [3,14]. In general, across a wide range of disasters, the findings indicated an
improvement in PTSD symptoms following a high-impact disaster (e.g., between the first
few months and 12 months or more), but the prevalence rates of depression and anxiety
tend to remain stable over time rather than showing attenuation [18,27,130,134,135]. For
example, in a longitudinal study, Pietrzak and colleagues examined the course of PTSD,
depression, and anxiety following Hurricane Ike at three post-hurricane time points [136].
They found that 6.9% of the participants had PTSD symptoms at the baseline, with a decline
in the follow-up waves (2.1%, 2.5%), whereas the prevalence of depression and general
anxiety remained relatively stable throughout three time points (5%, 4.8%, and 5.6% for
depression; 3.1%, 2.2%, and 1.8% for anxiety).

In a recent review by Newnham and colleagues [31], the findings presented a steady
downward trajectory of PTSD after disaster events (23.8% at <6 months, 17.9% at 6–12 months,
17.75% at 12–24 months, and 11.35% at >24 months), but the prevalence of depression and
anxiety remained elevated for years following the exposure; depression had a delayed (after
one year) downward trajectory (27.5% at <6 months, 27.45% at 6–12 months, 28.60% at
12–24 months, and 13.5% at >24 months, and anxiety demonstrated a downward trajectory
after 6 months (23.3% at <6 months, 22.23% at 6–12 months, 7.6% at 12–24 months, and
11.8% at >24 months). However, there are also studies indicating a reduction in depression
over time [137,138] as well as an increase in depression between five and eight months
after a disaster and one year later [139]. These variations in the results could be accounted
for by the disaster types, exposure level, time elapsed since onset, or even population
demographics [18,53].

Finally, although not common, there is evidence of the delayed onset of a mental
problem where the symptoms do not develop immediately after the disaster but after some
time [101]. The affected individuals with delayed psychological reactions tend to have
high levels of symptoms immediately after the disaster, which may not be severe enough
to fall under full diagnostic criteria, but, over time, the symptoms may become worse
and develop into a full-blown mental disorder, e.g., PTSD [18]. For instance, Kessler and
colleagues found that, following Hurricane Katrina [139], the PTSD rates increased from
15% to 20% between 6 and 18 months after the disaster. They observed that up to 25% of
the people diagnosed with PTSD developed it at least 6 months after the disaster, termed
delayed-onset PTSD [140,141].

3.2. Differential Psychopathology and Prevalence Rate

Note that, generally, the determinants of mental illness might vary by the type of
illness [3]. Norris and colleagues suggested an explanation for this differential psychopatho-
logical outcome: the degree of disaster exposure plays a more significant role in PTSD
development, whereas post-disaster factors (e.g., temporary housing) are more predictive
of depression [142]. For example, a study on Hurricane Ike survivors found that PTSD was
strongly predicted by the events experienced during and immediately after the disaster;
however, depression was more a function of personal factors (e.g., low socioeconomic
status) and life stressors [113]. Additionally, the wide range in prevalence rates across
the studies may result from different categorizations of disorders (e.g., PTSS vs. PTSD),
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different cut-off points for disorders (e.g., depression—K6 score ≥ 10 vs. DASS score ≥ 4),
inconsistent measurement techniques (e.g., screening test vs. diagnostic clinical interviews),
disparate study designs (e.g., one-time cross-sectional vs. longitudinal), variations in timing
for post-disaster assessment (e.g., 3 months vs. 12 months), selective recruitment (e.g.,
severely affected people vs. entire exposed community/population), and major reliance on
convenience sample selection [18,27,53,116,143].

To summarize, typically, individuals facing adverse situations related to natural dis-
asters resume normal functioning. However, some individuals of the affected population
develop serious psychological problems associated with disaster exposure. The findings
from disaster mental health studies have demonstrated both direct (e.g., length and inten-
sity) and indirect (e.g., psychosocial factors) effects of disaster experience on mental health,
that is, the onset of PTSD, depression, and anxiety.

Again, as noted above, following a natural disaster, generally, the affected individuals
face several social and personal challenges, such as displacement, temporary housing,
unemployment, and disruption in services and community resources. Thus, given the
breadth and scope of the disaster, it is at least intuitively clear that the onset of a disaster
event creates a “disaster period” that has a variable course and impact on the lives and well-
being of the people within the affected community. Considering the life events that require
a major adjustment to the routine life of an individual, a disaster can be counted as one of
the important life events, or, to put it differently, an event of transition that significantly
affects the lives, mental health, and well-being of the people who went through it. This
is particularly important to evaluate because transition involves a process of life changes
and adaptation to those changes that as a consequence produce a considerable amount of
distress feeling [144–146]. Therefore, in the following section, we explain the possibility
of disasters being important events of transition and the potential impact of this disaster-
specific transition. Also, we propose a measurement instrument that can quantitatively
assess the impact level of disaster-induced transition.

4. A Disaster as an Event of Transition—Measuring the Impact

When defining transition, Kobasa and colleagues said that transition is a period that
requires adaptation, a process that is challenging but not necessarily stressful [147]. In
contrast, Felner and colleagues defined it as a chain of events including multiple, potentially
stressful, changes [148]. Later, Wilcox argued that transitions are a series of linked events;
these chains of events include multiple loss events (e.g., a disaster leading to job loss,
divorce, and financial difficulties), and they are likely to be stressful [149]. On the other
hand, if these chains of events are made up of positive events or challenges that have
been successfully resolved, they are more likely to produce a defense against stress [150].
Hobfall argued that stress is likely to be developed only when the loss is evident and the
changes, transitions, and challenges are not stressful themselves [74]. However, according
to Holmes and Rahe, any type of ‘change’ or transition that puts an end to one way of life
and leads to another is often unsettling and distressful [144]. Based on this observation,
it could be said that, following a disaster event, people go through a series of ‘changes’
(e.g., disruption in the normal routine, displacement from the house, or a business closure)
in their life to which they have to adjust. The experience of this adjustment period could
be an adverse one as the individuals might have to face a range of difficulties including
damage to property, house renovation, dealing with insurance companies, etc. Therefore,
these life changes, i.e., the transition from the pre-disaster to post-disaster situation, could
produce distress, affecting people’s well-being.

One of the important transitional features of a disaster is that it appears to alter the
affected people’s lives by replacing their old familiar life elements with new ones [151].
Simply put, at least during the onset of the disaster, the new life routines differ from the
old ones, largely in their activities, places, people, and possessions. The post-disaster
adjustment, however, can vary between individuals as some people return to their homes
and jobs and engage in rebuilding, while others lose everything [152–154].
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As discussed earlier, this adjustment phase could be emotionally taxing. Thus, in
a broader sense, it can be said that disaster-induced transition can affect lives in two
different ways [155]. First, it can change the way people live (i.e., material change); sec-
ond, it can change how people feel (i.e., psychological change). In the following para-
graph, we introduce an assessment tool that can measure transition-related material and
psychological changes.

Transitional Impact Scale

Although past disaster well-being research has considered several individual and
social factors influencing the mental health of the affected people, the existing literature
has been variable in linking those personal and social factors to the mental outcome
following disasters [36,156]. One possible reason may be that there is large variation due to
methodological differences across studies involving different assessment tools (e.g., from
different quantitative rating scales to different qualitative interview questions) [53]. Thus,
from a methodological perspective, introducing a uniform rating scale would make sense,
which has the potential to both identify and quantify the aspects of a person’s life that have
changed following a disaster event. In addition, the scale could empirically measure the
relative magnitude of these different sorts of changes and could relate to the mental health
consequences. For example, the Transitional Impact Scale (TIS, Table 1) has been designed
to be short, psychometrically sound, applicable to a wide variety of theoretically important
events, and assess the impact of the material and psychological changes regarding these
events [155]. This 12-item scale was initially constructed to identify and characterize an
event’s transitional properties, assess the nature of changes in the transition wrought,
and measure the global impact of this event-specific transition [155]. Thus, the TIS can
measure the personal, social, and environmental factors that have brought about changes
in the lives of disaster-exposed people, having an impact on their mental health. The past
research using the TIS demonstrated that, if an event scores higher than three (neutral),
this indicates a moderate impact on life at least [157–161]. Therefore, using the TIS across
disaster mental health studies could potentially increase the robustness and comparability
of the disaster studies.

Table 1. Transitional Impact Scale (TIS-12): 1 (completely disagree) to 5 (completely agree).

Item No. Material Subscale

1 I spend my time in different places NOW than I did BEFORE the disaster event
2 I own different things NOW than I did BEFORE the disaster event
3 My material circumstances NOW are different than they were BEFORE the disaster event
4 The activities I engage in NOW are different from the ones I engaged in BEFORE the disaster event
5 The people I spend time with NOW are not the same people I spent time with BEFORE the disaster event
6 The place where I live NOW is different from the place I used to live in BEFORE the disaster event

Psychological Subscale

7 My current attitudes NOW are different than the attitudes I held BEFORE the disaster event
8 I think about things differently NOW than I did BEFORE the disaster event
9 My emotional responses NOW are different than they were BEFORE the disaster event

10 My sense of self NOW is different than it was BEFORE the disaster event
11 My psychological state NOW is different than it was BEFORE the disaster event
12 My understanding of right and wrong NOW is different than it was BEFORE the disaster event

In contrast to the various assessment tools used in prior research, the TIS is advan-
tageous in the disaster context because, by using this single rating tool, it is possible to
identify the factors related to both individuals’ psychology (e.g., attitude and beliefs) and
the society and environment they live in (e.g., people and places). In addition, the TIS pro-
vides an index of the magnitude of changes (i.e., psychological and material) and the degree
of impact these factors have on the lives of people (e.g., mild to profound). These points
indicate that, apparently, the TIS shares several features with the psychosocial framework
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that was discussed earlier. The TIS rating, particularly the material TIS, should be a robust
predictor of mental health measures as people display adverse reactions to the negative
consequences of their life-changing circumstances [161]. This notion is relatable to the
stress literature. As noted above, the main finding to come out of this line of research is that
life transitions or major transitional events often produce extreme stress [144–146,162,163].
This implies that the TIS can not only identify the quality and quantity of the changes the
disaster brings about but also their relation to the mental well-being of the affected [164].

In summary, whether a disaster can be considered an important transitional event will
depend on the level of direct, fundamental, and prolonged changes brought into the lives
of the individuals who experienced it. Moreover, these disaster-associated life changes, i.e.,
transition, can be very stressful. In the section below, we explain how a disaster-specific
transition can relate to mental health outcomes.

5. Relationship between the Transitional Impact of Disaster and Mental Health

From the transition perspective, we postulate that, in a broader sense, disaster mental
health effects can be described in two stages—a peri-disaster stage and a post-disaster stage.
Hence, individuals’ quality of experience with life changes during and after the disaster
can influence their mental health and contribute to developing psychological problems [3].

In the peri-disaster period, that is, during and immediately after a natural disaster event,
the experience of the disaster can range from direct to indirect. The direct experience with
that disaster may be traumatic (e.g., escaping as the fire bears down, or almost drowning
in the flood water) and as such can function as a source for PTSD or a PTSD-like reaction
downstream. This notion is supported by prior research demonstrating relatively high rates
of PTSD among disaster-affected individuals, at least during the first few months following
the disaster event [14,103–108,110,111]. Of course, some people do avoid direct exposure
to a disaster event and therefore do not experience it as a potentially traumatic event per
se. The main point here is that greater or more intense disaster exposure may strongly
predict a higher risk of developing mental issues, particularly PTSD-like manifestations.
More specifically, during a disaster, individuals who experienced extreme stress or trauma,
such as life threats, injury, and observing the death of significant others, will display a
higher prevalence of mental problems compared to those who may have experienced those
aspects to a lesser extent (e.g., having a loved one present at the disaster site) or those not
having experienced them at all [101,165,166]. In comparison, the indirect experience of a
disaster in this stage may constitute evacuation, temporary job displacement, disruptions
in daily routine, etc. As mentioned before, this life disturbance brought about by a disaster
usually leads to increased stress and gives rise to various mental health problems, such
as depression, anxiety, and sometimes PTSD [20,167]. The prior evidence indicated that
people who faced short-term job loss, temporary relocation, or were unable to take their
belongings during an evacuation demonstrated a high prevalence of PTSD manifestation,
depression, and anxiety [33,168,169]. Nonetheless, overall, the experiences at the outset
of the disaster should be significantly distressful as the affected individuals’ emotional
intensity is high [4].

Finally, the aftermath, or post-disaster period, can vary greatly from one individual to
the next. The key predictor of the development and trajectory of disaster-related mental
issues in this period is post-disaster life stressors [3]. Here, the ongoing stressors we can
think about are different levels of property damage (from no loss to losing everything),
impact on employment (temporary displacement to complete job loss), effect on social
network and community infrastructure, etc. Hence, in this period, the disaster impacts
the affected individuals in a more indirect manner. Some of those who were evacuated
might return to their place, and, among them, some might be involved in prolonged and
major rebuilding (e.g., a renovation or bank loan), whereas others might lose everything
and have to restart their lives altogether (e.g., a new location or a new job). Assistance
from government agencies and insurance companies may be available, but, during this
period, it seems likely that the most important factor involves the nature and extent of
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the support provided by these agencies and the degree to which this support mitigates
various long-term disaster consequences. Therefore, experiencing ongoing stressors in the
aftermath of a disaster may influence the course of mental illness in the long term [170].

The key intuition here is that disasters can be devastating for some and not for others,
and, when they are devasting, the misery can drag on for a long time and have a corrosive
effect on the lives of the disaster-affected individuals, especially on their mental health. To
elaborate, the degree of loss or damage of resources people experience following a disaster
that led to the extensive rebuilding of lives in the aftermath drives the risk of developing
mental health issues. The literature yielded similar findings [31,36,114]. Specifically, when
people attempt to rebuild their lives after a disaster, they do so by housing reconstruction,
returning/looking for jobs, and managing a social support system. This rebuilding or
reconstruction may often last for years. While some accept their changes and losses,
others develop resentment and anger, leading to an exacerbation of underlying mental
distress [3–5]. Notably, the development of persistent negative psychological symptoms
in the long-term mostly depends on the severity of the post-disaster experience and the
post-disaster resource availability [5]. In Table 2, based on the study findings discussed
earlier, some disaster-related factors that influence the mental health conditions of the
affected people are listed. Note that this list is not exhaustive; rather, the purpose is to
provide an overall idea of the types of factors that play an important role in developing
mental problems over time.

Table 2. Important factors for the development of mental illnesses during peri- and post-disaster periods.

Disaster Stage Determinants of Mental Health Consequences, e.g., PTSD, Depression, and Anxiety

Peri-disaster

Direct: Exposure to danger, life threat, injury, death of significant ones, proximity to disaster,
witnessing horrific scenes, family and friends at disaster site
Indirect: Evacuation/temporary displacement, temporary unemployment, leaving belongings
behind during evacuation

Post-disaster Indirect: Home/property damage, home/property loss, job loss, forced relocation (permanent),
disruption of community and healthcare resources, reduced/loss social support

Note. Poor socio-economic status, pre-existing mental illness, female gender, and being a young adult are common
determinants across peri- and post-disaster stages.

In summary, the main points are the following: First, the same nominal disaster event
can affect people very differently (Figure 5). Second, the long-term impact of a disaster on
a person’s well-being is likely to reflect the aftermath or post-disaster stage.
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As discussed earlier, from a transitional perspective, a disaster results in an abrupt
halt in daily life and a marked change in the lives of every individual affected by it, at
least at the outset, e.g., closure of workplace, educational institution, utility disruption,
etc. [151]. It was also discussed that these sudden or new changes are related to negative
mental health outcomes, especially for those whose lives are more affected than others,
e.g., those displaced from their house [171–175]. Therefore, the magnitude of changes
(material and psychological) involved in the peri-disaster and post-disaster stages can
be measured empirically with the 12-item TIS, providing an index of the disaster event
impact by assessing its transitional characteristics [155]. For example, it is reasonable to
expect that people who experience more disaster-related changes, such as evacuation, in
the peri-disaster period should, on average, produce an above mid-point material and
psychological TIS rating compared to those whose lives were not affected to that extent.

Similarly, individuals who have experienced a devastating aftermath, that is, excessive
loss or damage, and undergone forced involvement in the major rebuilding of their lives
during the post-disaster period, should rate the material and psychological TIS items higher.
As a consequence, parallel to the previously discussed disaster mental health findings,
experiencing greater disaster-specific changes (i.e., higher material and psychological TIS
ratings) should lead to an increased risk of developing adverse psychological conditions.
More specifically, the long-term mental health consequences, namely PTSD, depression,
and anxiety, should be influenced by the degree of loss/damage (i.e., change) and the level
of life reconstruction people experience in the post-disaster period. Corroborating this
notion, in a recent follow-up study of the 2013 Southern Alberta flood [176], we found
that, after six years, depression and anxiety were highly related to the psychological TIS
rating, and PTSD was strongly associated with both the material and psychological TIS
ratings. We also found that, six years later, people who lost their jobs and houses as a result
of the flood had a higher rate of depression and anxiety and possessed greater material and
psychological TIS ratings than those who did not lose their jobs and houses. The implication
here is to enhance our understanding of the differential aftermath or recovery process of
a disaster, which could potentially assist in formulating need-specific intervention and
policy development.

6. Strengths and Limitations

In terms of strengths, first, this narrative review illustrated a range of pathways by
which disasters can affect mental health and well-being. Second, we proposed the notion of
disasters being potentially transitional events and highlighted the importance of examining
the critical link between the impact of a disaster transition and mental health. Finally,
we introduced the TIS instrument, which can measure and compare the impact level of
a disaster during the onset and aftermath and can possibly predict the long-term mental
health consequences. Therefore, we believe that this review presents a novel approach
to explaining the interconnection between natural disasters and mental health and well-
being. This is particularly important because the connection between a disaster and its
consequences on mental health is still far from being conclusively established. This issue is
underlined by the intricacy of the current disaster mental health research. Moreover, this
complexity is mostly because of the heterogeneity in what to assess and how to assess the
mental health effect of a disaster [177]. Thus, in this context, the TIS can potentially be a
valid measurement tool to address the ‘what’ and ‘how’.

In addition to the strengths, this review has some important limitations too. First, this
was a narrative review and not a systematic one. In other words, a general literature search
was conducted, the findings were summarized qualitatively, and an overview of the topic
was provided instead of a systematic literature review. Second, the evidence searching
and data retrieval were completed by only one researcher in a non-systematic way. That
being said, the total number of studies, identical ones, and least-relevant studies obtained
from the search were not considered during the data retrieval. Third, our literature search
was limited to articles and reports published in the English language only and therefore
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likely missed relevant insights from studies published in other languages. Finally, while we
structured our mental health consequences of a disaster from a transitional viewpoint, we
acknowledge its limited capacity to delineate the true extent of the complex, interconnected
social and psychological factors that affect mental health, and that there are other valid
ways to interpret the impacts of a disaster on mental health. For example, recently, factors
such as religiousness and spirituality garnered attention in well-being research and hence
might play a role in disaster mental health effects, especially in post-disaster recovery [178].
Nonetheless, this narrative review contributes to providing a perceptive sketch of the
transitional impact of a disaster on the mental health of those affected.

7. Conclusions

The current narrative review has confirmed the prior evidence that, through a range
of direct and indirect means, natural disasters have a deleterious effect on people’s mental
health. That being said, undoubtedly, a natural disaster is a distinctive event that in its
breadth and scope affects individual lives to various degrees, permanently altering some
to temporarily changing others. We already know that, typically, individuals who face
significant adversity related to disasters bounce back and can resume normal functioning.
However, for some, a disaster can produce short- or long-term psychological distress,
leading to or amplifying mental illnesses, e.g., depression, anxiety, and PTSD. In other
words, it is well known that there is an adverse long-term well-being impact of disasters as
people’s initial and later reactions to a crisis event vary in degrees. Yet, less known are the
transitional properties of disaster events and the ways they can affect the mental well-being
of the exposed individuals during the pre- and post-disaster periods. Thus, an important
contribution of this review is that it identified how a disaster event can change people’s
lives (materially and psychologically), and the differential effect these changes can have on
the mental health of the affected individuals. For instance, people who lost their jobs and
houses due to a disaster may experience more disaster-related changes, i.e., transition, than
those who did not experience, or experienced relatively fewer, changes (e.g., temporary
relocation). As a consequence, it can be speculated that, the greater the disaster-related
transition, the more adverse the mental health outcome.

On that account, it is important to quantitatively measure the disaster-induced transi-
tion, namely material and psychological changes, and to understand the differential mental
health effects these changes can produce at the outset of the disaster and afterward. Hence,
future research on the disaster mental health area can implement the TIS to numerically
assess the transitional impact of a disaster and its relationship with mental health con-
sequences during the pre- and post-disaster period. Using the TIS in this context can be
beneficial in the sense that it can objectively determine the nature and intensity of the
aftereffects of a disaster on people’s mental health, and, therefore, it can possibly enhance
the generalizability of the research findings, another contribution of the current review.

Moreover, apart from individual consequences, further research should be conducted
to determine the effects of disasters in community settings by comparing affected groups
with non-affected or less-affected groups. These comparisons are of interest because,
after a major disaster event, people share the experience and work together toward re-
covery [179,180]. Additionally, future research should consider cross-cultural and cross-
regional differences while assessing the disaster’s mental health impact, for example, the
annual flood in Bangladesh, a low-lying delta, vs. an incidental flood in the valley region,
Western Germany. There should be a difference in the mental health consequences between
those two groups as the resource availability and material and psychological consequences
can vary widely in these two regions. This provides an impetus for implementing the
TIS beyond the traditional disaster well-being impact assessment, particularly regarding
the long-term impact. As the TIS can identify and measure disaster-related changes and
their effect on mental well-being, using this uniform scale in cross-cultural disaster studies
should increase the generalizability of disaster mental health consequences.
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In conclusion, as was mentioned at the beginning, natural disasters are becoming more
frequent, affecting a large proportion of the population. Therefore, it is imperative to follow
the disaster trajectory after its onset, to assess the long-term mental health consequences,
and to recognize that these consequences can be highly variable depending on the level
of transition from the pre-disaster to post-disaster setting. Understanding the differential
impact may well provide a framework for developing effective interventions for mental
health and well-being, and bring the government, society members, policymakers, and key
stakeholders together to be involved in disaster preparation, response, and recovery.
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21. Önder, E.; Tural, Ü.; Aker, T.; Kılıç, C.; Erdoğan, S. Prevalence of psychiatric disorders three years after the 1999 earthquake in
Turkey: Marmara Earthquake Survey (MES). Soc. Psychiatry Psychiatr. Epidemiol. 2006, 41, 868–874. [CrossRef]

22. Fergusson, D.M.; Horwood, L.J.; Boden, J.M.; Mulder, R.T. Impact of a major disaster on the mental health of a well-studied
cohort. JAMA Psychiatry 2014, 71, 1025–1031. [CrossRef]

23. Moosavi, S.; Nwaka, B.; Akinjise, I.; Corbett, S.E.; Chue, P.; Greenshaw, A.J.; Silverstone, P.H.; Li, X.-M.; Agyapong, V.I.O. Mental
health effects in primary care patients 18 months after a major wildfire in Fort McMurray: Risk increased by social demographic
issues, clinical antecedents, and degree of fire exposure. Front. Psychiatry 2019, 10, 683. [CrossRef]

24. Agyapong, V.I.O.; Ritchie, A.; Brown, M.R.G.; Noble, S.; Mankowsi, M.; Denga, E.; Nwaka, B.; Akinjise, I.; Corbett, S.E.; Moosavi,
S.; et al. Long-term mental health effects of a devastating wildfire are amplified by socio-demographic and clinical antecedents in
elementary and high school staff. Front. Psychiatry 2020, 11, 448. [CrossRef] [PubMed]

25. Drogendijk, A.N.; van der Velden, P.G.; Kleber, R.J. Acculturation and post disaster mental health problems among affected and
non-affected immigrants: A comparative study. J. Affect. Disord. 2012, 138, 485–489. [CrossRef]

26. Cobham, V.E.; McDermott, B. Perceived parenting change and child posttraumatic stress following a natural disaster. J. Child
Adolesc. Psychopharmacol. 2014, 24, 18–23. [CrossRef] [PubMed]

27. Ando, S.; Kuwabara, H.; Araki, T.; Kanehara, A.; Tanaka, S.; Morishima, R.; Kondo, S.; Kasai, K. Mental health problems in a
community after the Great East Japan Earthquake in 2011: A systematic review. Harv. Rev. Psychiatry 2017, 25, 15–28.

28. Otto, I.M.; Reckien, D.; Reyer, C.P.; Marcus, R.; Le Masson, V.; Jones, L.; Norton, A.; Serdeczny, O. Social vulnerability to climate
change: A review of concepts and evidence. Reg. Environ. Chang. 2017, 17, 1651–1662. [CrossRef]

29. Kidd, S.A.; Greco, S.; McKenzie, K. Global climate implications for homelessness: A scoping review. J. Urban Health 2021, 98,
385–393. [CrossRef] [PubMed]

30. Kosta, L.; Harms, L.; Gibbs, L.; Rose, D. Being a parent after a disaster: The new normal after the 2009 Victorian Black Saturday
bushfires. Br. J. Soc. Work 2021, 51, 1759–1778. [CrossRef]

31. Newnham, E.A.; Mergelsberg, E.L.; Chen, Y.; Kim, Y.; Gibbs, L.; Dzidic, P.L.; DaSilva, M.I.; Chan, E.Y.; Shimomura, K.; Narita, Z.;
et al. Long term mental health trajectories after disasters and pandemics: A multilingual systematic review of prevalence, risk
and protective factors. Clin. Psychol. Rev. 2022, 97, 102203. [CrossRef]

32. Guerra, O.; Eboreime, E. The impact of economic recessions on depression, anxiety, and trauma-related disorders and illness
outcomes—A scoping review. Behav. Sci. 2021, 11, 119. [CrossRef]

33. Hrabok, M.; Delorme, A.; Agyapong, V.I. Threats to mental health and well-being associated with climate change. J. Anxiety
Disord. 2020, 76, 102295. [CrossRef]

34. Charlson, F.; Ali, S.; Benmarhnia, T.; Pearl, M.; Massazza, A.; Augustinavicius, J.; Scott, J.G. Climate change and mental health: A
scoping review. Int. J. Environ. Res. Public Health 2021, 18, 4486. [CrossRef] [PubMed]

35. Clayton, S. Climate change and mental health. Curr. Environ. Health Rep. 2021, 8, 1–6. [PubMed]
36. Lawrance, E.L.; Thompson, R.; Newberry Le Vay, J.; Page, L.; Jennings, N. The impact of climate change on mental health and

emotional wellbeing: A narrative review of current evidence, and its implications. Int. Rev. Psychiatry 2022, 34, 443–498. [PubMed]
37. Saeed, S.A.; Gargano, S.P. Natural disasters and mental health. Int. Rev. Psychiatry 2022, 34, 16–25. [CrossRef]
38. Killian, L.M. An Introduction to Methodological Problems of Field Studies in Disasters (No. 8); National Academy of Sciences National

Research Council: Washington, DC, USA, 1956.
39. Benight, C.C.; McFarlane, A.C.; Norris, F.H. Formulating questions about post disaster-mental health. In Methods for Disaster

Mental Health Research; Norris, F.H., Galea, S., Friedman, M.J., Watson, P.J., Eds.; Guilford Press: New York, NY, USA, 2006;
pp. 62–77.

40. Berry, H.L.; Bowen, K.; Kjellstrom, T. Climate change and mental health: A causal pathways framework. Int. J. Public Health 2010,
55, 123–132. [CrossRef]

41. Dykxhoorn, J.; Fischer, L.; Bayliss, B.; Brayne, C.; Crosby, L.; Galvin, B.; Walters, K. Conceptualising public mental health:
Development of a conceptual framework for public mental health. BMC Public Health 2022, 22, 1407. [CrossRef]

42. Friedman, M.J. Disaster mental health research: Challenges for the future. In Methods for Disaster Mental Health Research; Norris,
F.H., Galea, S., Friedman, M.J., Watson, P.J., Eds.; Guilford Press: New York, NY, USA, 2006; pp. 289–301.

43. Lee, J.Y.; Kim, S.W.; Kim, J.M. The impact of community disaster trauma: A focus on emerging research of PTSD and other mental
health outcomes. Chonnam Med. J. 2020, 56, 99. [CrossRef]

44. Gislason, M.K.; Kennedy, A.M.; Witham, S.M. The interplay between social and ecological determinants of mental health for
children and youth in the climate crisis. Int. J. Environ. Res. Public Health 2021, 18, 4573. [CrossRef]

45. Leppold, C.; Gibbs, L.; Block, K.; Reifels, L.; Quinn, P. Public health implications of multiple disaster exposures. Lancet Public
Health 2022, 7, e274–e286.

46. Kaniasty, K.; Norris, F.H. A test of the social support deterioration model in the context of natural disaster. J. Personal. Soc. Psychol.
1993, 64, 395–408. [CrossRef]

https://doi.org/10.1016/j.socscimed.2009.03.043
https://doi.org/10.3389/fpubh.2021.658528
https://doi.org/10.1007/s00127-006-0107-6
https://doi.org/10.1001/jamapsychiatry.2014.652
https://doi.org/10.3389/fpsyt.2019.00683
https://doi.org/10.3389/fpsyt.2020.00448
https://www.ncbi.nlm.nih.gov/pubmed/32528323
https://doi.org/10.1016/j.jad.2012.01.037
https://doi.org/10.1089/cap.2013.0051
https://www.ncbi.nlm.nih.gov/pubmed/24494740
https://doi.org/10.1007/s10113-017-1105-9
https://doi.org/10.1007/s11524-020-00483-1
https://www.ncbi.nlm.nih.gov/pubmed/32965555
https://doi.org/10.1093/bjsw/bcab104
https://doi.org/10.1016/j.cpr.2022.102203
https://doi.org/10.3390/bs11090119
https://doi.org/10.1016/j.janxdis.2020.102295
https://doi.org/10.3390/ijerph18094486
https://www.ncbi.nlm.nih.gov/pubmed/33922573
https://www.ncbi.nlm.nih.gov/pubmed/33389625
https://www.ncbi.nlm.nih.gov/pubmed/36165756
https://doi.org/10.1080/09540261.2022.2037524
https://doi.org/10.1007/s00038-009-0112-0
https://doi.org/10.1186/s12889-022-13775-9
https://doi.org/10.4068/cmj.2020.56.2.99
https://doi.org/10.3390/ijerph18094573
https://doi.org/10.1037/0022-3514.64.3.395


Healthcare 2024, 12, 1812 22 of 26

47. Labarda, C.E.; Jopson, Q.D.Q.; Hui, V.K.Y.; Chan, C.S. Long-term displacement associated with health and stress among survivors
of Typhoon Haiyan. Psychol. Trauma Theory Res. Pract. Policy 2020, 12, 765. [CrossRef] [PubMed]

48. Mulchandani, R.; Armstrong, B.; Beck, C.R.; Waite, T.D.; Amlôt, R.; Kovats, S.; Leonardi, G.; Rubin, G.J.; Oliver, I. The English
National Cohort Study of Flooding & Health: Psychological morbidity at three years of follow up. BMC Public Health 2020,
20, 321.

49. Yamashita, J. A holistic theoretical framework for studying disaster mental health. Psychol. Trauma Theory Res. Pract. Policy 2012,
4, 429. [CrossRef]

50. Higginbotham, N.; Connor, L.; Albrecht, G.; Freeman, S.; Agho, K. Validation of an environmental distress scale. EcoHealth 2006,
3, 245–254.

51. Kjellstrom, T. Climate change, direct heat exposure, health and well-being in low and middle-income countries. Glob. Health
Action 2009, 2, 1–3.

52. North, C.S. Disaster mental health epidemiology: Methodological review and interpretation of research findings. Psychiatry 2016,
79, 130–146. [PubMed]

53. Chen, S.; Bagrodia, R.; Pfeffer, C.C.; Meli, L.; Bonanno, G.A. Anxiety and resilience in the face of natural disasters associated with
climate change: A review and methodological critique. J. Anxiety Disord. 2020, 76, 102297. [CrossRef]

54. Nanduri, A.; Vasquez, M.; Veluri, S.C.; Ranjbar, N. Scoping review of PTSD treatments for natural disaster survivors. Health
Psychol. Res. 2023, 11, 89642. [CrossRef]

55. Ye, X.; Lin, H. Global research on natural disasters and human health: A mapping study using natural language processing
techniques. Curr. Environ. Health Rep. 2023, 11, 61–70. [CrossRef]

56. Green, B.L.; Wilson, J.P.; Lindy, J.D. Conceptualizing post-traumatic stress disorder: A psychosocial framework. Trauma Its Wake
1985, 1, 53–69.

57. Green, B.L.; Lindy, J.D. Post-traumatic stress disorder in victims of disasters. Psychiatr. Clin. 1994, 17, 301–309. [CrossRef]
58. Gleser, G.C.; Green, B.L.; Winget, C. Prolonged Psychosocial Effects of Disaster: A Study of Buffalo Creek; Academic Press: New York,

NY, USA, 1981.
59. Shore, J.; Tatum, E.; Vollmer, W. Psychiatric reactions to disaster: The Mount St. Helens experience. Am. J. Psychiatry 1986, 143,

590–595. [PubMed]
60. Bravo, M.; Rubio-Stipec, M.; Canino, G.; Woodbury, M.; Ribera, J.C. The psychological sequelae of disaster stress prospectively

and retrospectively evaluated. Am. J. Community Psychol. 1990, 18, 661–680. [CrossRef] [PubMed]
61. Green, B.; Grace, M.; Lindy, J.; Gieser, G.; Leonard, A.; Kramer, T. Buffalo Creek survivors in the second decade: Comparison with

unexposed and nonlitigant groups. J. Appl. Soc. Psychol. 1990, 20, 1033–1050.
62. Smith, E.; North, C.; McCool, R.; Shea, J. Acute postdisaster psychiatric disorders: Identification of persons at risk. Am. J.

Psychiatry 1990, 147, 202–206.
63. Norris, F. Epidemiology of trauma: Frequency and impact of different potentially traumatic events on different demographic

groups. J. Consult. Clin. Psychol. 1992, 60, 409–418.
64. Green, B.L.; Solomon, S.D. The mental health impact of natural and technological disasters. In Traumatic Stress: From Theory to

Practice; Springer: Boston, MA, USA, 1997; pp. 163–180.
65. North, C.S.; Oliver, J.; Pandya, A. Examining a comprehensive model of disaster-related PTSD in systematically studied survivors

of ten disasters. Am. J. Public Health 2012, 102, e40–e48.
66. North, C.S.; Kawasaki, A.; Spitznagel, E.L.; Hong, B.A. The course of PTSD, major depression, substance abuse, and somatization

after a natural disaster. J. Nerv. Ment. Dis. 2004, 192, 823–829. [CrossRef]
67. Ozaki, A.; Horiuchi, S.; Kobayashi, Y.; Inoue, M.; Aida, J.; Leppold, C.; Yamaoka, K. Beneficial roles of social support for mental

health vary in the Japanese population depending on disaster experience: A nationwide cross-sectional study. Tohoku J. Exp. Med.
2018, 246, 213–223. [CrossRef]

68. Schwartz, R.M.; Gillezeau, C.N.; Liu, B.; Lieberman-Cribbin, W.; Taioli, E. Longitudinal impact of Hurricane Sandy exposure on
mental health symptoms. Int. J. Environ. Res. Public Health 2017, 14, 957. [CrossRef]

69. Cohen, S.; Kessler, R.C.; Gordon, L.U. (Eds.) Strategies for measuring stress in studies of psychiatric and physical disorders. In
Measuring Stress; Oxford University Press: New York, NY, USA, 1997; pp. 3–26.

70. Stallings, R.A. (Ed.) Methods of disaster research: Unique or not? In Methods of Disaster Research; Xlibris: Philadelphia, PA, USA,
2002; pp. 21–44.

71. Norris, F.H.; Elrod, C.L. Psychosocial consequences of disaster: A review of past research. In Methods for Disaster Mental Health
Research; Norris, F.H., Galea, S., Friedman, M.J., Watson, P.J., Eds.; Guilford Press: New York, NY, USA, 2006; pp. 20–42.

72. Pearlin, L.I.; Menaghan, E.G.; Lieberman, M.A.; Mullan, J.T. The stress process. J. Health Soc. Behav. 1981, 22, 337–356. [CrossRef]
73. Lerman, C.; Glanz, K. Stress, coping, and health behavior. In Health Behavior and Health Education; Glanz, K., Lewis, F.M.,

Rimer, B.K., Eds.; Jossey-Bass: San Francisco, CA, USA, 1997; pp. 113–138.
74. Hobfoll, S.E. Conservation of resources. A new attempt at conceptualizing stress. Am. Psychol. 1989, 44, 513–524. [CrossRef]

[PubMed]
75. Hobfoll, S.E. The Ecology of Stress; Taylor & Francis: Abingdon, UK, 1988.
76. Freedy, J.R.; Shaw, D.L.; Jarrell, M.P.; Masters, C.R. Towards an understanding of the psychological impact of natural disasters:

An application of the conservation resources stress model. J. Trauma. Stress 1992, 5, 441–454. [CrossRef]

https://doi.org/10.1037/tra0000573
https://www.ncbi.nlm.nih.gov/pubmed/32212778
https://doi.org/10.1037/a0024737
https://www.ncbi.nlm.nih.gov/pubmed/27724836
https://doi.org/10.1016/j.janxdis.2020.102297
https://doi.org/10.52965/001c.89642
https://doi.org/10.1007/s40572-023-00418-3
https://doi.org/10.1016/S0193-953X(18)30116-3
https://www.ncbi.nlm.nih.gov/pubmed/3963245
https://doi.org/10.1007/BF00931236
https://www.ncbi.nlm.nih.gov/pubmed/2075896
https://doi.org/10.1097/01.nmd.0000146911.52616.22
https://doi.org/10.1620/tjem.246.213
https://doi.org/10.3390/ijerph14090957
https://doi.org/10.2307/2136676
https://doi.org/10.1037/0003-066X.44.3.513
https://www.ncbi.nlm.nih.gov/pubmed/2648906
https://doi.org/10.1002/jts.2490050308


Healthcare 2024, 12, 1812 23 of 26

77. Baum, A. Toxins, technology, and natural disasters. In Catuclysms Crises, and Catasrrophes: Psychology in Action; VandenBos, G.R.,
Bryant, B.K., Eds.; American Psychological Association: Washington, DC, USA, 1987; pp. 9–53.

78. Solomon, S.D.; Canino, G.J. Appropriateness of DSM-III-R criteria for posttraumatic stress disorder. Compr. Psychiatry 1990, 31,
227–237. [CrossRef] [PubMed]

79. Dahlgren, G.; Whitehead, M. Policies and Strategies to Promote Social Equity in Health; Background Document to WHO-Strategy
Paper for Europe; Institute for Future Studies: Stockholm, Sweden, 1991.

80. Berry, H.L.; Kelly, B.J.; Hanigan, I.C.; Coates, J.H.; McMichael, A.J.; Welsh, J.A.; Kjellstrom, T. Rural Mental Health Impacts of
Climate Change; Commissioned report for the Garnaut Climate Change Review; The Australian National University: Canberra,
Australia, 2008.

81. Fritze, J.G.; Blashki, G.A.; Burke, S.; Wiseman, J. Hope, despair and transformation: Climate change and the promotion of mental
health and wellbeing. Int. J. Ment. Health Syst. 2008, 2, 13.

82. Bourque, F.; Cunsolo Willox, A. Climate change: The next challenge for public mental health? Int. Rev. Psychiatry 2014, 26,
415–422. [CrossRef]

83. Silove, D. The ADAPT model: A conceptual framework for mental health and psychosocial programming in post conflict settings.
Intervention 2013, 11, 237–248. [CrossRef]

84. Ryan, R.; Wortley, L.; Ní Shé, É. Evaluations of post-disaster recovery: A review of practice material. Evid. Base J. Evid. Rev. Key
Policy Areas 2016, 4, 1–33.

85. Abeldaño, R.A.; Fernández, R. Community Mental Health in disaster situations. A review of community-based models of
approach. Cienc. Saude Coletiva 2016, 21, 431–442.

86. Tyhurst, J.S. Individual reactions to community disaster: The natural history of psychiatric phenomena. Am. J. Psychiatry 1951,
107, 764–769.

87. Federal Emergency Management Agency (FEMA). National Disaster Recovery Framework, 2nd ed.; Homeland Security: Washington,
DC, USA, 2016. Available online: https://www.fema.gov/sites/default/files/2020-06/national_disaster_recovery_framework_
2nd.pdf (accessed on 6 June 2023).

88. Federal Emergency Management Agency (FEMA). Crisis Counseling Assistance and Training Program Guidance, CCP Applica-
tion Toolkit, version 5.2. 2021. Available online: https://www.samhsa.gov/dtac/ccp-toolkit (accessed on 6 June 2023).

89. Popovic, M.; Petrovic, D. After the earthquake. Lancet 1964, 2, 1169–1171. [CrossRef] [PubMed]
90. Breslau, N.; Bohnert, K.M.; Koenen, K.C. The 9/11 terrorist attack and posttraumatic stress disorder revisited. J. Nerv. Ment. Dis.

2010, 198, 539–543. [CrossRef] [PubMed]
91. Breslau, N. Epidemiology of trauma and posttraumatic stress disorder. In Psychological Trauma; Yehuda, R., Ed.; American

Psychiatric Press: Washington, DC, USA, 1998; pp. 1–29.
92. North, C.S.; Oliver, J. Analysis of the longitudinal course of PTSD in 716 survivors of 10 disasters. Soc. Psychiatry Psychiatr.

Epidemiol. 2013, 48, 1189–1197. [CrossRef] [PubMed]
93. Kessler, R.C.; Galea, S.; Jones, R.T.; Parker, H.A. Mental illness and suicidality after Hurricane Katrina. Bull. World Health Organ.

2006, 84, 930–939. [CrossRef]
94. Kessler, R.C.; Sonnega, A.; Bromet, E.; Hughes, M.; Nelson, C.B. Posttraumatic stress disorder in the National Comorbidity Survey.

Arch. Gen. Psychiatry 1995, 52, 1048–1060. [CrossRef]
95. Brady, K.T.; Killeen, T.K.; Brewerton, T.; Lucerini, S. Comorbidity of psychiatric disorders and posttraumatic stress disorders. J.

Clin. Psychiatry 2000, 61, 22–32.
96. Chiu, S.; Niles, J.K.; Webber, M.P.; Zeig-Owens, R.; Gustave, J.; Lee, R.; Rizzotto, L.; Kelly, K.J.; Cohen, H.W.; Prezant, D.J.

Evaluating risk factors and possible mediation effects in posttraumatic depression and posttraumatic stress disorder comorbidity.
Public Health Rep. 2011, 126, 201–209. [CrossRef]

97. Norris, F.H.; Hamblen, J.L. Standardized self-report measures of civilian trauma and PTSD. In Assessing Psychological Trauma and
PTSD; Wilson, J.P., Keane, T.M., Eds.; Guilford Press: New York, NY, USA, 2004; pp. 63–102.

98. Chen, C. CiteSpace II: Detecting and visualizing emerging trends and transient patterns in scientific literature. J. Am. Soc. Inf. Sci.
Technol. 2006, 57, 359–377. [CrossRef]

99. Wolbers, J.; Kuipers, S.; Boin, A. A systematic review of 20 years of crisis and disaster research: Trends and progress. Risk Hazards
Crisis Public Policy 2021, 12, 374–392. [CrossRef]

100. Massazza, A.; Teyton, A.; Charlson, F.; Benmarhnia, T.; Augustinavicius, J.L. Quantitative methods for climate change and mental
health research: Current trends and future directions. Lancet Planet. Health 2022, 6, e613–e627. [CrossRef]

101. Norris, F.H.; Friedman, M.J.; Watson, P.J. 60,000 disaster victims speak: Part II. Summary and implications of the disaster mental
health research. Psychiatry 2002, 65, 240–260. [CrossRef] [PubMed]

102. North, C.S.; Surís, A.M.; Davis, M.; Smith, R.P. Toward validation of the diagnosis of posttraumatic stress disorder. Am. J.
Psychiatry 2009, 166, 34–41. [CrossRef] [PubMed]

103. Galea, S.; Brewin, C.R.; Gruber, M.; Jones, R.T.; King, D.W.; King, L.A.; McNally, R.J.; Ursano, R.J.; Petukhova, M.; Kessler, R.C.
Exposure to hurricane-related stressors and mental illness after Hurricane Katrina. Arch. Gen. Psychiatry 2007, 64, 1427. [CrossRef]

104. Xiong, X.; Harville, E.W.; Buekens, P.; Mattison, D.R.; Elkind-Hirsch, K.; Pridjian, G. Exposure to Hurricane Katrina, post-traumatic
stress disorder and birth outcomes. Am. J. Med. Sci. 2008, 336, 111–115. [CrossRef]

https://doi.org/10.1016/0010-440X(90)90006-E
https://www.ncbi.nlm.nih.gov/pubmed/2340717
https://doi.org/10.3109/09540261.2014.925851
https://doi.org/10.1097/WTF.0000000000000005
https://www.fema.gov/sites/default/files/2020-06/national_disaster_recovery_framework_2nd.pdf
https://www.fema.gov/sites/default/files/2020-06/national_disaster_recovery_framework_2nd.pdf
https://www.samhsa.gov/dtac/ccp-toolkit
https://doi.org/10.1016/S0140-6736(64)92690-X
https://www.ncbi.nlm.nih.gov/pubmed/14213587
https://doi.org/10.1097/NMD.0b013e3181ea1e2f
https://www.ncbi.nlm.nih.gov/pubmed/20699717
https://doi.org/10.1007/s00127-012-0639-x
https://www.ncbi.nlm.nih.gov/pubmed/23269398
https://doi.org/10.2471/BLT.06.033019
https://doi.org/10.1001/archpsyc.1995.03950240066012
https://doi.org/10.1177/003335491112600211
https://doi.org/10.1002/asi.20317
https://doi.org/10.1002/rhc3.12244
https://doi.org/10.1016/S2542-5196(22)00120-6
https://doi.org/10.1521/psyc.65.3.240.20169
https://www.ncbi.nlm.nih.gov/pubmed/12405080
https://doi.org/10.1176/appi.ajp.2008.08050644
https://www.ncbi.nlm.nih.gov/pubmed/19047323
https://doi.org/10.1001/archpsyc.64.12.1427
https://doi.org/10.1097/MAJ.0b013e318180f21c


Healthcare 2024, 12, 1812 24 of 26

105. Xu, J.; Song, X. A cross-sectional study among survivors of the 2008 Sichuan earthquake: Prevalence and risk factors of
posttraumatic stress disorder. Gen. Hosp. Psychiatry 2011, 33, 386–392. [PubMed]

106. Pollack, A.A.; Weiss, B.; Trung, L.T. Mental health, life functioning and risk factors among people exposed to frequent natural
disasters and chronic poverty in Vietnam. BJPsych Open 2016, 2, 221–232.

107. Mandavia, A.D.; Bonanno, G.A. When natural disaster follows economic downturn: The incremental impact of multiple stressor
events on trajectories of depression and posttraumatic stress disorder. Disaster Med. Public Health Prep. 2019, 13, 173–182.

108. Tuerk, P.W.; Wangelin, B.; Rauch, S.A.; Dismuke, C.E.; Yoder, M.; Myrick, H.; Eftekhari, A.; Acierno, R. Health service utilization
before and after evidence-based treatment for PTSD. Psychol. Serv. 2013, 10, 401.

109. Bryant, R.A.; Waters, E.; Gibbs, L.; Gallagher, H.C.; Pattison, P.; Lusher, D.; MacDougall, C.; Harms, L.; Block, K.; Snowdon, E.;
et al. Psychological outcomes following the Victorian Black Saturday bushfires. Aust. N. Z. J. Psychiatry 2014, 48, 634–643.

110. Kukihara, H.; Yamawaki, N.; Uchiyama, K.; Arai, S.; Horikawa, E. Trauma, depression, and resilience of earthquake/tsunami/
nuclear disaster survivors of Hirono, Fukushima, Japan. Psychiatry Clin. Neurosci. 2014, 68, 524–533.

111. Belleville, G.; Ouellet, M.-C.; Lebel, J.; Ghosh, S.; Morin, C.M.; Bouchard, S.; Guay, S.; Bergeron, N.; Campbell, T.; MacMaster, F.P.
Psychological symptoms among evacuees from the 2016 Fort McMurray wildfires: A population-based survey one year later.
Front. Public Health 2021, 9, 655357. [CrossRef] [PubMed]

112. Zuñiga, R.A.A.; Reyes, G.G.; Murrieta, J.I.S.; Villoria, R.A.M.G. Posttraumatic stress symptoms in people exposed to the 2017
earthquakes in Mexico. Psychiatry Res. 2019, 275, 326–331. [CrossRef]

113. Tracy, M.; Norris, F.H.; Galea, S. Differences in the determinants of posttraumatic stress disorder and depression after a mass
traumatic event. Depress. Anxiety 2011, 28, 666–675. [CrossRef]

114. Tang, B.; Liu, X.; Liu, Y.; Xue, C.; Zhang, L. A meta-analysis of risk factors for depression in adults and children after natural
disasters. BMC Public Health 2014, 14, 623. [CrossRef]

115. Nillni, Y.I.; Nosen, E.; Williams, P.A.; Tracy, M.; Coffey, S.F.; Galea, S. Unique and related predictors of Major Depressive Disorder,
posttraumatic stress disorder, and their comorbidity after hurricane Katrina. J. Nerv. Ment. Dis. 2013, 201, 841–847. [CrossRef]

116. Yokoyama, Y.; Otsuka, K.; Kawakami, N.; Kobayashi, S.; Ogawa, A.; Tannno, K.; Onoda, T.; Yaegashi, Y.; Sakata, K. Mental health
and related factors after the Great East Japan earthquake and tsunami. PLoS ONE 2014, 9, e102497.

117. Dai, W.; Kaminga, A.C.; Tan, H.; Wang, J.; Lai, Z.; Wu, X.; Liu, A. Long-term psychological outcomes of flood survivors of hard-hit
areas of the 1998 Dongting Lake flood in China: Prevalence and risk factors. PLoS ONE 2017, 12, e0171557. [CrossRef]

118. Lowe, S.R.; Bonumwezi, J.L.; Valdespino-Hayden, Z.; Galea, S. Posttraumatic stress and depression in the aftermath of environ-
mental disasters: A review of quantitative studies published in 2018. Curr. Environ. Health Rep. 2019, 6, 344–360. [CrossRef]
[PubMed]

119. Chan, C.L.; Wang, C.W.; Ho, A.H.; Qu, Z.Y.; Wang, X.Y.; Ran, M.S.; Mao, W.-J.; Lu, B.Q.-B.; Zhang, B.Q.; Zhang, X.-L. Symptoms
of posttraumatic stress disorder and depression among bereaved and non-bereaved survivors following the 2008 Sichuan
earthquake. J. Anxiety Disord. 2012, 26, 673–679. [CrossRef]

120. McFarlane, A.C.; Van Hooff, M. Impact of childhood exposure to a natural disaster on adult mental health: 20-year longitudinal
follow-up study. Br. J. Psychiatry 2009, 195, 142–148. [CrossRef]

121. Hussain, A.; Weisaeth, L.; Heir, T. Psychiatric disorders and functional impairment among disaster victims after exposure to a
natural disaster: A population-based study. J. Affect. Disord. 2011, 128, 135–141. [CrossRef] [PubMed]

122. Afifi, W.A.; Felix, E.D.; Afifi, T.D. The impact of uncertainty and communal coping on mental health following natural disasters.
Anxiety Stress Coping 2012, 25, 329–347. [CrossRef] [PubMed]

123. Acierno, R.; Ruggiero, K.J.; Galea, S.; Resnick, H.S.; Koenen, K.; Roitzsch, J.; de Arellano, M.; Boyle, J.; Kilpatrick, D.G.
Psychological sequelae resulting from the 2004 Florida hurricanes: Implications for postdisaster intervention. Am. J. Public Health
2007, 97, S103–S108. [CrossRef] [PubMed]

124. Amstadter, A.B.; Acierno, R.; Richardson, L.K.; Kilpatrick, D.G.; Gros, D.F.; Gaboury, M.T.; Tran, T.L.; Trung, L.T.; Tam, N.T.;
Tuan, T.; et al. Posttyphoon prevalence of posttraumatic stress disorder, major depressive disorder, panic disorder, and generalized
anxiety disorder in a Vietnamese sample. J. Trauma. Stress Off. Publ. Int. Soc. Trauma. Stress Stud. 2009, 22, 180–188. [CrossRef]
[PubMed]

125. Paranjothy, S.; Gallacher, J.; Amlôt, R.; Rubin, G.J.; Page, L.; Baxter, T.; Wight, J.; Kirrage, D.; McNaught, R.; Sr, P. Psychosocial
impact of the summer 2007 floods in England. BMC Public Health 2011, 11, 145. [CrossRef]

126. Zhang, Z.; Shi, Z.; Wang, L.; Liu, M. Post-traumatic stress disorder, anxiety and depression among the elderly: A survey of the
hard-hit areas a year after the Wenchuan earthquake. Stress Health 2012, 28, 61–68.

127. Leon, G.R. Overview of the psychosocial impact of disasters. Prehospital Disaster Med. 2004, 19, 4–9.
128. Warsini, S.; West, C.; Ed, G.D.; Res Meth, G.C.; Mills, J.; Usher, K. The psychosocial impact of natural disasters among adult

survivors: An integrative review. Issues Ment. Health Nurs. 2014, 35, 420–436. [CrossRef]
129. Munro, A.; Kovats, R.S.; Rubin, G.J.; Waite, T.D.; Bone, A.; Armstrong, B.; Beck, C.R.; Amlôt, R.; Leonardi, G.; Oliver, I. English

National Study of Flooding and Health Study Group. Effect of evacuation and displacement on the association between flooding
and mental health outcomes: A cross-sectional analysis of UK survey data. Lancet Planet. Health 2017, 1, E134–E141.

130. Agyapong, V.I.; Hrabok, M.; Juhas, M.; Omeje, J.; Denga, E.; Nwaka, B.; Akinjise, I.; Corbett, S.E.; Moosavi, S.; Brown, M.; et al.
Prevalence rates and predictors of generalized anxiety disorder symptoms in residents of Fort McMurray six months after a
wildfire. Front. Psychiatry 2018, 9, 345.

https://www.ncbi.nlm.nih.gov/pubmed/21762836
https://doi.org/10.3389/fpubh.2021.655357
https://www.ncbi.nlm.nih.gov/pubmed/34017813
https://doi.org/10.1016/j.psychres.2019.04.003
https://doi.org/10.1002/da.20838
https://doi.org/10.1186/1471-2458-14-623
https://doi.org/10.1097/NMD.0b013e3182a430a0
https://doi.org/10.1371/journal.pone.0171557
https://doi.org/10.1007/s40572-019-00245-5
https://www.ncbi.nlm.nih.gov/pubmed/31487033
https://doi.org/10.1016/j.janxdis.2012.05.002
https://doi.org/10.1192/bjp.bp.108.054270
https://doi.org/10.1016/j.jad.2010.06.018
https://www.ncbi.nlm.nih.gov/pubmed/20619900
https://doi.org/10.1080/10615806.2011.603048
https://www.ncbi.nlm.nih.gov/pubmed/21801075
https://doi.org/10.2105/AJPH.2006.087007
https://www.ncbi.nlm.nih.gov/pubmed/17413067
https://doi.org/10.1002/jts.20404
https://www.ncbi.nlm.nih.gov/pubmed/19455707
https://doi.org/10.1186/1471-2458-11-145
https://doi.org/10.3109/01612840.2013.875085


Healthcare 2024, 12, 1812 25 of 26

131. Ginexi, E.M.; Weihs, K.; Simmens, S.J.; Hoyt, D.R. Natural disaster and depression: A prospective investigation of reactions to the
1993 Midwest Floods. Am. J. Community Psychol. 2000, 28, 495–518. [CrossRef] [PubMed]

132. Kristensen, P.; Weisæth, L.; Heir, T. Psychiatric disorders among disaster bereaved: An interview study of individuals directly or
not directly exposed to the 2004 tsunami. Depress. Anxiety 2009, 26, 1127–1133. [CrossRef] [PubMed]

133. Weems, C.F.; Taylor, L.K.; Cannon, M.F.; Marino, R.C.; Romano, D.M.; Scott, B.G.; Perry, A.M.; Triplett, V. Posttraumatic stress,
context, and the lingering effects of the Hurricane Katrina disaster among ethnic minority youth. J. Abnorm. Child Psychol. 2010,
38, 49–56. [CrossRef]

134. Chen, S.H.; Wu, Y.C. Changes of PTSD symptoms and school reconstruction: A two-year prospective study of children and
adolescents after the Taiwan 921 earthquake. Nat. Hazards 2006, 37, 225–244. [CrossRef]

135. Nagata, S.; Matsunaga, A.; Teramoto, C. Follow-up study of the general and mental health of people living in temporary housing
at 10 and 20 months after the G reat East Japan Earthquake. Jpn. J. Nurs. Sci. 2015, 12, 162–165. [CrossRef]

136. Pietrzak, R.H.; Tracy, M.; Galea, S.; Kilpatrick, D.G.; Ruggiero, K.J.; Hamblen, J.L.; Norris, F.H. Resilience in the face of disaster:
Prevalence and longitudinal course of mental disorders following hurricane Ike. PLoS ONE 2012, 7, e38964.

137. Van Griensven, F.; Chakkraband, M.S.; Thienkrua, W.; Pengjuntr, W.; Cardozo, B.L.; Tantipiwatanaskul, P.; Mock, P.A.;
Ekassawin, S.; Varangrat, A.; Gotway, C.; et al. Mental Health Study Group. Mental health problems among adults in tsunami-
affected areas in southern Thailand. JAMA 2006, 296, 537–548. [CrossRef] [PubMed]

138. Van der Velden, P.G.; Wong, A.; Boshuizen, H.C.; Grievink, L. Persistent mental health disturbances during the 10 years after a
disaster: Four-wave longitudinal comparative study. Psychiatry Clin. Neurosci. 2013, 67, 110–118. [CrossRef]

139. Kessler, R.C.; Galea, S.; Gruber, M.J.; Sampson, N.A.; Ursano, R.J.; Wessely, S. Trends in mental illness and suicidality after
Hurricane Katrina. Mol. Psychiatry 2008, 13, 374–384. [CrossRef]

140. Andrews, B.; Brewin, C.R.; Philpott, R.; Stewart, L. Delayed-onset posttraumatic stress disorder: A systematic review of the
evidence. Am. J. Psychiatry 2007, 164, 1319–1326. [CrossRef]

141. Bryant, R.A.; O’Donnell, M.L.; Creamer, M.; McFarlane, A.C.; Silove, D. A multisite analysis of the fluctuating course of
posttraumatic stress disorder. JAMA Psychiatry 2013, 70, 839–846. [CrossRef] [PubMed]

142. Norris, F.H.; Perilla, J.L.; Riad, J.K.; Kaniasty, K.; Lavizzo, E.A. Stability and change in stress, resources, and psychological distress
following natural disaster: Findings from Hurricane Andrew. Anxiety Stress Coping 1999, 12, 363–396. [CrossRef] [PubMed]

143. Suzuki, Y.; Fukasawa, M.; Obara, A.; Kim, Y. Mental health distress and related factors among prefectural public servants seven
months after the great East Japan Earthquake. J. Epidemiol. 2014, 24, 287–294. [CrossRef]

144. Holmes, T.H.; Rahe, R.H. The social readjustment rating scale. J. Psychosom. Res. 1967, 11, 213–218. [CrossRef]
145. Wheaton, B. Life transitions, role histories, and mental health. Am. Sociol. Rev. 1990, 55, 209–223. [CrossRef]
146. Rutter, M. Transitions and turning points in developmental psychopathology: As applied to the age span between childhood and

mid-adulthood. Int. J. Behav. Dev. 1996, 19, 603–626. [CrossRef]
147. Kobasa, S.C.; Maddi, S.R.; Courington, S. Personality and constitution as mediators in the stress-illness relationship. J. Health Soc.

Behav. 1981, 22, 368–378. [CrossRef]
148. Felner, R.D.; Farber, S.S.; Primavera, J. Transitions and stressful life events: A model for primary prevention. In Preventive

Psychology: Theory, Research and Practice; Plenum Press: New York, NY, USA, 1983; pp. 199–215.
149. Wilcox, B.L. Stress, coping, and the social milieu of divorced women. In Stress, Social Support, and Women; Hobfoll, S.E., Ed.;

Hemisphere Publishing Corp.: Collection, AR, USA, 1986; pp. 115–133.
150. Meichenbaum, D.; Jaremko, M.E. (Eds.) Stress Reduction and Prevention; Plenum Press: New York, NY, USA, 1983.
151. Brown, N.R. Transition theory: A minimalist perspective on the organization of autobiographical memory. J. Appl. Res. Mem.

Cogn. 2016, 5, 128–134.
152. Blaikie, P.; Cannon, T.; Davis, I.; Wisner, B. At Risk: Natural Hazards, People’s Vulnerability, and Disasters; Routledge: London,

UK, 1994.
153. Levy, B.S.; Sidel, V.W. (Eds.) War and Public Health; Oxford University Press: New York, NY, USA, 1997.
154. McNally, R.J. Remembering Trauma; Belknap Press/Harvard University Press: Cambridge, MA, USA, 2003.
155. Svob, C.; Brown, N.R.; Reddon, J.R.; Uzer, T.; Lee, P.J. The transitional impact scale: Assessing the material and psychological

impact of life transitions. Behav. Res. Methods 2014, 46, 448–455. [CrossRef]
156. Rubonis, A.V.; Bickman, L. Psychological impairment in the wake of disaster: The disaster–psychopathology relationship. Psychol.

Bull. 1991, 109, 384. [CrossRef]
157. Uzer, T.; Brown, N.R. Disruptive individual experiences create lifetime periods: A study of autobiographical memory in persons

with spinal cord injury. Appl. Cogn. Psychol. 2015, 29, 768–774. [CrossRef]
158. Nourkova, V.V.; Brown, N.R. Assessing the impact of “the collapse” on the organization and content of autobiographical memory

in the former Soviet Union. J. Soc. Issues 2015, 71, 324–337. [CrossRef]
159. Shi, L.; Brown, N.R. The effect of immigration on the contents and organization of autobiographical memory: A transition-theory

perspective. J. Appl. Res. Mem. Cogn. 2016, 5, 135–142. [CrossRef]
160. Gu, X.; Tse, C.-S.; Brown, N.R. The effects of collective and personal transitions on the organization and contents of autobiograph-

ical memory in older Chinese adults. Mem. Cogn. 2017, 45, 1335–1349. [CrossRef]
161. Uzer, T.; Beşiroğlu, L.; Karakılıç, M. Event centrality, transitional impact and symptoms of posttraumatic stress in a clinical sample.

Anxiety Stress Coping 2020, 33, 75–88. [CrossRef]

https://doi.org/10.1023/A:1005188515149
https://www.ncbi.nlm.nih.gov/pubmed/10965388
https://doi.org/10.1002/da.20625
https://www.ncbi.nlm.nih.gov/pubmed/19998267
https://doi.org/10.1007/s10802-009-9352-y
https://doi.org/10.1007/s11069-005-4671-y
https://doi.org/10.1111/jjns.12051
https://doi.org/10.1001/jama.296.5.537
https://www.ncbi.nlm.nih.gov/pubmed/16882960
https://doi.org/10.1111/pcn.12022
https://doi.org/10.1038/sj.mp.4002119
https://doi.org/10.1176/appi.ajp.2007.06091491
https://doi.org/10.1001/jamapsychiatry.2013.1137
https://www.ncbi.nlm.nih.gov/pubmed/23784521
https://doi.org/10.1080/10615809908249317
https://www.ncbi.nlm.nih.gov/pubmed/21777067
https://doi.org/10.2188/jea.JE20130138
https://doi.org/10.1016/0022-3999(67)90010-4
https://doi.org/10.2307/2095627
https://doi.org/10.1177/016502549601900309
https://doi.org/10.2307/2136678
https://doi.org/10.3758/s13428-013-0378-2
https://doi.org/10.1037/0033-2909.109.3.384
https://doi.org/10.1002/acp.3148
https://doi.org/10.1111/josi.12113
https://doi.org/10.1016/j.jarmac.2016.03.002
https://doi.org/10.3758/s13421-017-0733-0
https://doi.org/10.1080/10615806.2019.1695252


Healthcare 2024, 12, 1812 26 of 26

162. Lundberg, U.; Theorell, T.; Lind, E. Life changes and myocardial infarction: Individual differences in life change scaling.
J. Psychosom. Res. 1975, 19, 27–32. [CrossRef]

163. Tennant, C. Life events, stress and depression: A review of recent findings. Aust. N. Z. J. Psychiatry 2002, 36, 173–182. [CrossRef]
164. Uzer, T. Validity and reliability testing of the transitional impact scale. Stress Health 2020, 36, 478–486. [CrossRef]
165. Neria, Y.; Nandi, A.; Galea, S. Post-traumatic stress disorder following disasters: A systematic review. Psychol. Med. 2008, 38,

467–480. [CrossRef]
166. McFarlane, A.C.; Williams, R. Mental health services required after disasters: Learning from the lasting effects of disasters.

Depress. Res. Treat. 2012, 2012, 970194. [CrossRef]
167. Fussell, E.; Lowe, S.R. The impact of housing displacement on the mental health of low-income parents after Hurricane Katrina.

Soc. Sci. Med. 2014, 113, 137–144. [CrossRef] [PubMed]
168. North, C.S. Current research and recent breakthroughs on the mental health effects of disasters. Curr. Psychiatry Rep. 2014, 16, 481.

[CrossRef]
169. Hayes, K.; Poland, B. Addressing mental health in a changing climate: Incorporating mental health indicators into climate change

and health vulnerability and adaptation assessments. Int. J. Environ. Res. Public Health 2018, 15, 1806. [CrossRef]
170. Cerdá, M.; Bordelois, P.M.; Galea, S.; Norris, F.; Tracy, M.; Koenen, K.C. The course of posttraumatic stress symptoms and

functional impairment following a disaster: What is the lasting influence of acute versus ongoing traumatic events and stressors?
Soc. Psychiatry Psychiatr. Epidemiol. 2013, 48, 385–395. [CrossRef] [PubMed]

171. Yang, D. Coping with disaster: The impact of hurricanes on international financial flows, 1970–2002. BE J. Econ. Anal. Policy
2008, 8. [CrossRef]

172. Galea, S.; Neria, Y.; Norris, F.H. (Eds.) Mental Health and Disasters; Cambridge University Press: Cambridge, UK, 2009.
173. Stanke, C.; Murray, V.; Amlôt, R.; Nurse, J.; Williams, R. The effects of flooding on mental health: Outcomes and recommendations

from a review of the literature. PLoS Curr. 2012, 4, e4f9f1fa9c3cae. [CrossRef]
174. Doocy, S.; Daniels, A.; Murray, S.; Kirsch, T.D. The human impact of floods: A historical review of events 1980–2009 and systematic

literature review. PLoS Curr. 2013, 5. [CrossRef] [PubMed]
175. Brand, J.E. The far-reaching impact of job loss and unemployment. Annu. Rev. Sociol. 2015, 41, 359. [CrossRef]
176. Heanoy, E.Z.; Svob, C.; Brown, N.R. Assessing the Long-Term Transitional Impact and Mental Health Consequences of the

Southern Alberta Flood of 2013. Sustainability 2023, 15, 12849. [CrossRef]
177. Cianconi, P.; Betrò, S.; Janiri, L. The impact of climate change on mental health: A systematic descriptive review. Front. Psychiatry

2020, 11, 74. [CrossRef]
178. Giannouli, V.; Giannoulis, K. Better Understand to Better Predict Subjective Well-Being Among Older Greeks in COVID-19 Era:

Depression, Anxiety, Attitudes towards eHealth, Religiousness, Spiritual Experience, and Cognition. In Worldwide Congress
on “Genetics, Geriatrics and Neurodegenerative Diseases Research”; Springer International Publishing: Cham, Switzerland, 2022;
pp. 359–364.

179. Kaniasty, K.; Norris, F.H. Longitudinal linkages between perceived social support and posttraumatic stress symptoms: Sequential
roles of social causation and social selection. J. Trauma. Stress Off. Publ. Int. Soc. Trauma. Stress Stud. 2008, 21, 274–281. [CrossRef]
[PubMed]

180. Patterson, O.; Weil, F.; Patel, K. The role of community in disaster response: Conceptual models. Popul. Res. Policy Rev. 2010, 29,
127–141. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/0022-3999(75)90047-1
https://doi.org/10.1046/j.1440-1614.2002.01007.x
https://doi.org/10.1002/smi.2944
https://doi.org/10.1017/S0033291707001353
https://doi.org/10.1155/2012/970194
https://doi.org/10.1016/j.socscimed.2014.05.025
https://www.ncbi.nlm.nih.gov/pubmed/24866205
https://doi.org/10.1007/s11920-014-0481-9
https://doi.org/10.3390/ijerph15091806
https://doi.org/10.1007/s00127-012-0560-3
https://www.ncbi.nlm.nih.gov/pubmed/22878832
https://doi.org/10.2202/1935-1682.1903
https://doi.org/10.1371/4f9f1fa9c3cae
https://doi.org/10.1371/currents.dis.f4deb457904936b07c09daa98ee8171a
https://www.ncbi.nlm.nih.gov/pubmed/23857425
https://doi.org/10.1146/annurev-soc-071913-043237
https://doi.org/10.3390/su151712849
https://doi.org/10.3389/fpsyt.2020.00074
https://doi.org/10.1002/jts.20334
https://www.ncbi.nlm.nih.gov/pubmed/18553415
https://doi.org/10.1007/s11113-009-9133-x

	Introduction 
	Theoretical Frameworks/Models of Disaster–Mental Health Relationship 
	Stress–Reaction-Focused Frameworks 
	Psychosocial Frameworks 
	The Direct and Indirect Pathway 
	Community Recovery Models 

	The Course of Mental Health Issues Following Disasters 
	Design and Methods in Disaster Mental Health Research 
	Cross-Sectional 
	Longitudinal 

	Differential Psychopathology and Prevalence Rate 

	A Disaster as an Event of Transition—Measuring the Impact 
	Relationship between the Transitional Impact of Disaster and Mental Health 
	Strengths and Limitations 
	Conclusions 
	References

