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ABSTRACT

Natural disasters, which are considered as one of the most important problems of recent times,
affecting all humanity, have become a public health problem. Disasters have effects on both
individuals and society in different dimensions, including health, economic, social, and
psychological, and can have serious negative consequences. The number of individuals
affected by natural disasters is increasing every year. While it is clear that natural disasters
threaten human life and bodily health, little attention has been paid to their effects on mental
health. Natural disasters threaten our psychological well-being in many ways, cause both
short-term and long-term psychological distress and create a significant psychological burden.
Post-traumatic stress disorder (PTSD) is a syndrome that occurs as a result of a serious threat
or physical injury, a near-death experience, war-related trauma, sexual assault, interpersonal
conflicts, child abuse, or a medical illness. When the literature is examined comprehensively,
it has been determined that the incidence of PTSD after natural disasters is quite high. Causes
of post-disaster PTSD include the nature of the trauma, its severity, loss of relatives and/or
property, poor coping skills, displacement, and direct exposure to disaster. Studies have shown
that both non-pharmacological and pharmacological treatments are effective on PTSD.
Keywords: Natural disasters; earthquake; flood; hurricane; post-traumatic stress disorder;
treatment.

0z

Son zamanlarin en 6nemli sorunlar1 arasinda degerlendirilen, tim insanlig1 etkileyen dogal
afetler bir halk sagligi sorunu haline gelmistir. Afetlerin hem birey hem de toplum iizerinde
saglik, ekonomik, sosyal ve psikolojik olmak {izere farkli boyutlarda etkileri olmaktadir ve
ciddi olumsuz sonuglara ulasabilmektedir. Her gegen y1l dogal afetlerden etkilenen birey sayisi
da artmaktadir. Dogal afetlerin insan yasamini ve beden saghgmi tehdit ettigi acik olmakla
birlikte ruh saglig1 tizerindeki etkilerine ¢ok az dikkat edilmistir. Dogal afetler bir¢ok yonden
psikolojik iyi olusumuzu tehdit etmekte hem kisa hem de uzun vadeli psikolojik sikintilara
yol agabilmekte ve onemli bir psikolojik yiik olusturabilmektedir. Travma sonrasi Stres
bozuklugu (TSSB) ciddi bir tehdit veya fiziksel yaralanma, 6liime yakin bir deneyim, savasla
ilgili travma, cinsel saldiri, kisilerarasi gatigmalar, ¢ocuk istismar1 veya tibbi bir hastaligin
sonucu olarak ortaya ¢ikan bir sendromdur. Literatiir kapsaml1 olarak incelendiginde dogal
afetler sonras1 TSSB goriilme oraninin oldukga fazla oldugu saptanmustir. Dogal afet sonrasi
TSSB nedenleri arasinda travmanin dogasi, siddeti, bireyin yakinimi ve/veya miilkiinii
kaybetmesi, zayif bas etme becerisi, yerinden edilmesi ve dogrudan afete maruz kalmasi gibi
faktorler sayilabilir. Aragtirmalar hem farmakolojik olmayan hem de farmakolojik tedavinin
TSSB iizerinde etkili oldugunu gostermistir.

Anahtar kelimeler: Dogal afetler; deprem; sel; kasirga; travma sonrasi stres bozuklugu;
tedavi.
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INTRODUCTION

Natural disasters are large-scale adverse events resulting
from both geological and meteorological natural processes
of the earth. Hurricanes, severe storms, earthquakes,
volcanic eruptions, fires, floods, tsunamis, and drought are
some examples of natural disasters. Natural disasters are
often associated with death, trauma, and loss of housing.
According to the International Disaster Database, the
number of natural disaster events recorded in the world has
increased rapidly after the middle of the 20" century (1).
Although traumatic events have different characteristics,
the main common feature is the psychological and physical
effects on people. The difference between natural disasters
and other traumatic events is that they create a mass trauma
effect. While natural disasters affect large groups of
people, they also negatively affect social services,
communication, and social networks. The most important
effects are that it causes physical and mental health
problems in society (2). In this review, the effects of
natural disasters on mental health and their relationship
with  post-traumatic stress disorder (PTSD) were
discussed.

POST-TRAUMATIC STRESS DISORDER (PTSD)
Trauma is generally used for all kinds of events and
situations that harm, hurt, and injure the mental and
physical state of people in very different degrees. Trauma
and trigger factor-related disorders were evaluated in a
broad category within mental illnesses (3). According to
version 5 of the Diagnostic and Statistical Manual of
Mental Disorders (DSM), trauma and stress-related
diseases; consists of acute stress disorder, PTSD, reactive
attachment disorders, adjustment disorders, unrestricted
social participation disorder, other defined trauma and
stressor-related disorders, and unspecified stressor-related
disorders (4).

History

PTSD is a syndrome that occurs after exposure to a
traumatic event and manifests itself with symptoms of
re-experiencing, avoidance, blunting, alienation, and
hyperarousal. Throughout history, people have faced the
risk of being exposed to trauma and traumatic events. The
animal attacks that happened to our ancestors and the
terrorist attacks that people are frequently exposed to
probably  produce similar  psychological  states.
Considering all these, it can be said that PTSD has existed
throughout human history (5). The first studies on PTSD
were made as a result of the wars in the world. Even
looking at the works written 2000 years ago, there are
articles about war stress. One of the first examples that can
be given to these works is the story of Herodotus's Marathon
War in the fifth century in Ancient Greece. Ancient stories
of war trauma are also found in the poem De Rerum Natura
by Hippocrates and Lucretius. Later, PTSD flashbacks and
nightmares of war experience can be found in the
documents of the Hundred Years' War (1337-1453)
between France and England (6). The place of trauma in
psychology has been with the wars. The psychological
problems experienced by the soldiers who were at the
front during the war after the end of the war show that wars
can affect people psychologically. Especially after the
Franco-Prussian war in 1870, the psychological problems
seen in soldiers returning from the front attracted the
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attention of people who specialize in mental health and
made them concentrate on this issue. Delays were
observed in the reactions of some of the soldiers returning
from the front, they experienced the negative situations
experienced at the front again, and they could no longer
show interest in the activities they were interested in before
the war. As a result of all these symptoms, it was
recommended that these people be diagnosed with
traumatic neurosis (7). PTSD has not just emerged as a
result of wars. Difficult life conditions or other experiences
also seem to cause traumatic symptoms. PTSD symptoms
have historically been recognized under several different
names. For example, in the late 1800s, a term referred to
as "railway spine" was used to describe psychological
reactions in people who witnessed or were exposed to
railroad accidents (8). Bomb shock is a term used by
British psychologist Charles Samuel Myers in the First
World War to describe the outcome of traumatic
experiences many soldiers suffered during the war. Bomb
shock; is a notable term because it is a war-related disorder
that includes overt and common psychiatric symptoms
such as shyness, nightmares, and agitation. Soldiers
diagnosed with bomb shock; reported a variety of somatic
symptoms similar to combat fatigue, including heart
palpitations, chest pain, tremors, fatigue, and even
paralysis (9). During the First World War, British troops
were subjected to many explosions, especially before the
steel helmet was installed at the beginning of 1916. In fact,
it is known that 60% of the deaths in the First World War
were caused by explosions. Although there were soldiers
who lost their lives in the face of the explosions, many
soldiers survived. Soldiers who survived the explosions
applied to health units for very different reasons. Memory
loss, difficulty concentrating, hypersensitivity to noise,
and tremor are the most common causes of admission. As
the number of cases increased in the face of bomb shock,
various explanations were tried to be made. Most of these
explanations have been of organic origin. For example, a
microscopic cerebral hemorrhage is caused by the jarring
or harmful effects of an exploding bomb. On the other
hand, Myers found that soldiers who were not very closely
exposed to the explosion had similar symptoms (10). This
finding proves the knowledge that witnessing the death or
serious injury of his friends at the front can cause
psychological symptoms (6).

PTSD in DSM Diagnostic Systems

DSM-1 includes the diagnosis of "Great Stress Reaction”,
which requires the individual to be exposed to extreme
stress in the face of traumatic events such as war or natural
disaster; flood, earthquake, explosion, etc. (11). In one
study, war sounds were played to three groups of men.
These 3 groups consist of; men who have never been in
combat, men who have been in combat but show no signs
of psychiatric disorders, and war veterans with symptoms
specific to war syndrome. While the sounds were played,
physiological response measurements such as EEG, pulse,
and respiratory rate were taken. The group, which had no
war experience, gave mild, directive responses to the
sounds of war. War veterans in good mental health showed
mild to pronounced physiological and behavioral
responses, while war syndrome veterans showed
behavioral disturbances so marked that it was impossible
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to record physiological responses. These findings support
the diagnosis of Major Stress Reaction (12). In 1968,
DSM-II was published by the American Psychiatric
Association (APA). For unclear reasons, the diagnosis of
Major Stress Reaction was removed from DSMII and no
diagnosis was included for pathological reactions after
trauma experience (11). The Major Stress Reaction
diagnosis was replaced by the Transient Situational
Disorders diagnosis category. This disorder encompasses
a broader set of stressors and underlines the necessity for
the traumatic experience to be extremely unbearable or
unusual. Although war-related traumas are grouped under
this diagnosis, trauma-related psychiatric disorders are
rarely included. In case the post-war symptoms persisted,
the soldiers were diagnosed with Anxiety Neurosis, a
personality disorder (9). Included in the DSM-II1 (1980),
PTSD was named as Post-Vietnamese Syndrome or
Delayed Stress Syndrome, first described in veterans
returning to the United States after the Vietnam War.
However, its international acceptance is not swift or
uncontroversial. Recognition of this disorder has been
slower in the United Kingdom, where it was initially
thought to be specific to the United States and Vietnam
veterans (10). PTSD was first included in the DSM-III
under the name Anxiety Disorders. The presence of an
obvious event that may cause significant distress to almost
everyone is required for a diagnosis of PTSD to be made.
While DSM-I1II reinstated the category for responses to
extreme stress, it avoided creating a list of specific types
of trauma and instead mandated “"the presence of a
recognizable stressor that would produce significantly
distressing symptoms in almost everyone". The inclusion
of PTSD in the DSM-IIl established a remarkably
sustainable and productive period in the scientific study of
psychological trauma. PTSD serves as a unifying
structure. It has allowed different groups of clinical
researchers focusing on seemingly different types of
trauma, such as war, sexual assault, and natural disaster, to
recognize commonalities in their work on the fundamental
and traumatic aspects of psychological trauma (13). The
DSM-1V definition of PTSD stressor is quite different
from previous versions. The definition is divided into two.
The first section shows the frequency of appropriate
stressors; the second part stipulates that "the person's
response must include intense fear, helplessness, or
horror". This two-part definition emphasizes the objective
characteristics of trauma and is instead based on the
principle that people may perceive and react differently to
similar events. The transition from the objective nature of
the stressor to the subjective experience of the victim is
evident not only in the added subjective component but
also in the stressor (14). According to the DSM-IV, to be
diagnosed with PTSD, a person must experience, witness,
or encounter an event that is significantly life-threatening,
involving injury or threats to physical integrity, and the
experience must provoke a subjective response of fear,
helplessness, and horror (15).

Differences in PTSD Classification in DSM-5

DSM-5 was released in May 2013. The definition of PTSD
has undergone significant changes in this version. The
most significant of the changes include moving the
diagnosis of PTSD from Anxiety Disorders to a separate
section for Trauma and Stress-Related Disorders.
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Considering the reason for the change, it was evaluated as
having common features of trauma-related diseases and
increasing the reliability of diagnosis (16). In addition,
"Reactive Attachment Disorder of Infancy or Young
Childhood" was taken from the "Disorders Usually First
Diagnosed in Infancy, Childhood, or Adolescence" and
placed in the "Trauma and Trigger-Related Disorders"
section of the DSM-5. In addition, "Limitless Social
Participation Disorder”, which is a determinant in
"Reactive Attachment Disorder of Infancy or Young
Childhood" in DSM-IV-TR, has been transformed into a
separate disorder with the name "Limitless Social
Participation Disorder" in DSM-5 (17).

PTSD After Natural Disasters

Since the existence of humanity, disasters are one of the
events that affect social life the most. Disasters are
natural-origin events that occur unexpectedly, interrupt
normal social life, cause negative social and economic
effects, cannot be prevented, and cannot be overcome with
current opportunities and resources (18). The World
Health Organization (WHO) defines a disaster as "an
unexpected, sudden ecological phenomenon that exceeds
the capabilities and capacity of the institution, disrupts
normal functioning, and requires external assistance".
The International Federation of Red Crescent and Red
Cross (IFRC) defines it as "a situation where an accident,
natural event or man-made event that develops as a result
of sudden or long processes other than armed conflict
poses a significant and major threat to human life, health,
property or the environment, and the functioning of society
is seriously impaired"”. Disasters are classified as natural
disasters and man-made disasters. Natural disasters are
earthquakes, volcanic eruptions, floods, droughts, heavy
rains, frost, snow, and storms, and man-made disasters are
chemical, biological, radiological, and nuclear accidents,
wars, migrations, terrorist incidents, and fires (19).
Worldwide, about 400 natural disasters occur annually. In
the last two decades, natural disasters have negatively
affected approximately 800 million people and caused 3
million deaths (20). Disasters are an important public
health problem because they cause heavy loss of life and
property, interrupt society and health services, the timing
is uncertain, have heavy economic burdens, disrupt
psycho-social well-being, and cause serious health
problems in the future (21).

Witnessing a natural disaster is an experience that deeply
affects people, resulting in anxiety and stress (22). These
symptoms, which seem like a normal reaction at first, can
become a serious mental health problem when the level
of stress and anxiety experienced doesn’t decrease over
time (23). Although disasters have been around since the
existence of humanity, the assessment of their
psychiatric effects is relatively new. Because meeting the
socio-economic needs such as shelter and nutrition after
the disaster has been a priority for both the donors and the
victims. Providing post-disaster psychiatric help and
drawing attention to this field entered the agenda of the
WHO after 1995 (24). Natural disasters not only cause
problems such as property loss, infrastructure damage, and
resource destruction but also cause secondary
psychological disturbances. In post-disaster screening
studies, the most common mental illness was found to be
PTSD. Major Depressive Disorder takes second place. It
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can also be seen in diseases such as alcohol use disorder
and Generalized Anxiety Disorder. In addition,
psychological effects such as suicidal ideation/attempt,
and alcohol and nicotine addiction may occur in people
who are exposed to a major disaster (25). Although the
order and level of post-disaster mental illnesses change,
the relationship between disaster and psychology seems to
make its importance felt in every period. After natural
disasters, there is an increase in PTSD, major depressive
disorder, sleep disorders, generalized anxiety disorder,
substance use disorder, suicide, and grief reactions (1).
PTSD, on the other hand, is one of the most frequently
observed and studied mental health disorders together with
natural disasters (26). Although natural disasters affect
many people at the same time, according to the World
Mental Health Survey, the prevalence of traumatic stress
symptoms after a natural disaster is around 3.8% (27). In
their study of individuals affected by the Van-Ercis
earthquake, they reported the rate of PTSD as 35.5%. In
addition, it has been reported that the loss of family
members or a relative, housing and health problems after
the disaster, unemployment, temporary relocation,
financial difficulties, and language problems affect the
development of PTSD (28). It has been reported that
90.2% of children who experienced an earthquake in
Bingdl are in the risk group for the diagnosis of PTSD (29).
Cénat and Derivois (30) reported that 36.7% of those
affected by the Haiti earthquake experienced PTSD and
25.9% had depression. In addition, it was stated that being
a disaster woman, old age, youth (18-24 years old), low
education level and unemployment variables were
associated factors for PTSD and depression. In the study
conducted by Salloum and Overstreet (31) after Hurricane
Katrina, it was reported that 53% of the students were at
risk for PTSD and 40% for depression. A study of flood
victims in Indonesia showed that 52% of the participants
experienced PTSD, and 98.3% re-experienced PTSD
symptoms (32). In a study conducted in China, it was
reported that the prevalence of PTSD among flood victims
was 9.2% (33). In a systematic review and meta-analysis
study conducted in 2015, the incidence of PTSD was found
to be 15.74% in post-flood disaster victims (34). The
results of a meta-analysis study showed that the prevalence
of PTSD in children in the first, second, third, and fourth 6
months after an earthquake and a flood was 19.2%, 30%,
24.4%, and 20.4%, respectively (35). The results of
another review study showed that the prevalence of PTSD
among healthcare workers during coronavirus disease
2019 (COVID-19) was 13.52% (36). Few studies have
examined PTSD after natural disasters, especially among
first responders, firefighters, and police officers (37). On
top of that, researchers have found that the prevalence of
PTSD is high in first responders. To give an example
from the studies, PTSD was found in 21% of the
firefighters who responded to the 1999 Chi-Chi earthquake
in Taiwan (38). In 2005, 22% of firefighters who
responded to Hurricane Katrina developed PTSD in the
subsequent process (39,40).

Risk Factors for the Development of PTSD after
Natural Disasters

When the risk factors for the development of PTSD after
natural disasters are evaluated, some factors come to the
fore. Age, gender, race-ethnicity, economic resources,
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education level, employment status, personality traits,
level of coping with the problem, emotional regulation,
prior exposure to trauma, pre-existing mental illness,
biological vulnerability, and social support are the most
significant risk factors for the development of PTSD.
Young age and female gender are the most prominent risk
factors for the development of PTSD (2,41). Gender is
another factor that can affect the prevalence of PTSD in
victims of floods and other disasters. According to
studies, women who survived the earthquake had higher
PTSD than men (42). Women are at higher risk of
suffering from PTSD after disasters (43-45). It showed that
people who lost their property after the flood or were not
supported by their families, such as widowed or divorced
women, experienced more stress and had higher PTSD
scores (46,47). Being an ethnic minority has also been
found to predict an increased prevalence of symptoms and
risk of disorders after natural disasters (48). In addition,
black individuals were found to be more risky in terms of
PTSD (41). In the wake of Hurricane Harvey in 2017, a
recent study found that black individuals and younger
people reported higher levels of post-traumatic stress
symptoms (49). Regarding the economic component of
resilience, lower socioeconomic status has been reported
to be consistently associated with greater post-disaster
distress (1,50). The loss of one's own private resources
after a natural disaster can affect the individual both
materially and spiritually, thus affecting the individual's
self-perception and self-confidence (51). It has been
determined that many survivors of disasters have
adaptation problems in the life process, daily life, and work
life of individuals due to the chronic stress they have
experienced during the recovery period following the
disaster (52). The factors that cause this chronic stress can
be attributed to job loss or resource depletion, which leads
to socioeconomic distress in the post-disaster period. In a
large survey of Hurricane Katrina survivors, an increase
in other mental health disorders, especially PTSD, was
found in individuals. In addition, the suicide rate doubled
from 3-6% (52). In addition, it was determined that 27%
of PTSD cases and 47% of suicidal tendencies occur in
the future (52). The economic hardship that the disaster
survivors will experience arises in the process of
individuals being unemployed after the disaster, unable to
pay their current debts, and rebuilding the destroyed or
damaged property. The prevalence of major depressive
disorder in survivors of Hurricane Katrina 2 years later was
found to be higher than the data determined in the general
population and after other natural disasters, and it was
associated with the resulting economic difficulties (53).
The educational status of disaster victims is always
emphasized as an important factor affecting post-disaster
resilience and mental health outcomes (41,54). It has been
reported that countries with high income and education
level experience fewer losses than countries with low
income and low education levels (55). Education can have
positive outcomes by influencing perceptions of risk,
increasing the knowledge and skills needed to face disasters,
and influencing successful access to resources (41). While
addressing the increased risk for personality traits, the
most common trait associated with post-disaster
psychopathology is neuroticism (2,41,56). There is a
growing body of literature documenting a close
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relationship between neuroticism and PTSD and
depressive symptoms (57). In a study conducted on
children who survived the Wenchuan earthquake, which
killed approximately 90,000 people in China, it was found
that older children with neurotic personality traits and a
high propensity for the trauma experienced a longer
duration of PTSD symptoms (58). Another study of
Chinese survivors of the Wenchuan earthquake revealed
similar findings in adults. As a result of this study, both
neuroticism and psychoticism were found to be positively
associated with the morbidity of long-term PTSD (59).
Similar results were found in different cultures. A study of
firefighters after the devastating and severe fires in Greece
in August 2007 found that an increase in neuroticism
scores was significantly associated with an increased
likelihood of having PTSD after the disaster (60).
Inadequacies in coping and problem-solving skills are also
risk factors for the development of PTSD (61). One of the
negative coping mechanisms after natural disasters is
substance use. In New Orleans, the hospitalization rate for
substance abuse disorders increased from 7.13 per 1,000
before Hurricane Katrina to 9.65 per 1,000 after
Hurricane Katrina. This data shows that substance use
disorders may accompany PTSD (62). Individuals who
survive multiple traumatic events often experience long-term
and short-term problems that affect their lives (63). The
level of resilience to trauma is found to be lower in
individuals who have been repeatedly exposed to natural
disasters and trauma (64). Studies have found that the
pre-existing distress increases mental disorders and
reduces resilience after natural disasters (41). The literature
also suggests that a pre-existing diagnosis of anxiety
disorder reduces post-disaster resilience and predisposes
participants to other mental health disorders (64,65).
Research by Xie et al. (66) shows that the cumulative
effect of exposure to two earthquakes on mental health
problems is more serious than one earthquake. Disasters
often involve communities not directly exposed to trauma,
such as those who have lost family members, friends, or
colleagues or lost property, were forced to relocate, or
were exposed through the media. This raises two critical
points about the burden and nature of post-disaster
psychopathology. First, the mental health consequences of
such events among those indirectly exposed to a disaster
may be just as deteriorating as those directly exposed to or
close to the disaster epicenter (40). Most of the people
interviewed in the post-9/11 national surveys reported that
they were indirectly exposed to the attacks, mostly through
TV broadcasts (67). Studies have found that religious
coping, a secure relationship with God, and belief in the
meaning of life are inversely related to PTSD. People with
high religious coping have a lower risk of major depressive
disorder and a higher quality of life (68). A similar study
with Hurricane Katrina survivors found that negative
religious coping in the context of perception of punishment
was positively associated with acute stress disorder
symptoms, while in the context of perception of
abandonment, it was associated with higher functional
impairment (69). A study of Pakistani earthquake
survivors found that negative religious coping in the
context of perceiving punishment was associated with
higher symptom levels and negative emotions (70).
Having a previous mental illness increases the risk of

Duzce Med J, 2023;25(2)

Post-Traumatic Stress Disorder

developing PTSD in the post-disaster period (2,41,54). In
a study investigating the psychological responses of
firefighters working in disasters after the severe forest fires
in Greece, it was found that people with symptoms such as
insomnia and depressive symptoms in the pre-event period
were associated with the risk of developing PTSD (60). A
study of Hurricane Katrina survivors found that those with
pre-disaster mental illness were associated with an
increased risk of PTSD symptoms (71). A study conducted
after a severe earthquake and tsunami in Chile in 2010
found that pre-disaster PTSD was significantly associated
with an increase in post-disaster death thoughts and suicide
attempts in individuals (72). It has been shown that social
support plays an important role in the context of outcomes
in the post-disaster period (1). In individuals who
experienced the Alberta forest fire, social support from
their environment was found to be associated with the
post-disaster recovery process (73). It has also been
documented that perceived spousal support in postpartum
mothers after the lowa flood, objective stress on
depression buffered, and reduced depression levels. This
situation also draws attention to the importance of social
support in the post-disaster process (41). Another study of
Alberta wildfire survivors found that spiritual resources
such as positive perspectives, feelings of faith and hope,
compassion, and gratitude shared in their spiritual
community contributed to increased resilience that helped
them support other families and communities in the wake
of the disaster (74). Following the collapse of the Buffalo
Creek dam in West Virginia, personal trauma was found to
be more strongly associated with reductions in perceptions
of family support, while the loss in the community was
more strongly associated with decreases in perceptions of
extra-familial support and social involvement (75).
Biological and genetic resilience factors are growing areas
of study, demonstrating the potential to find better
treatments and identify individuals within the population
who may be predisposed to a higher probability of
psychopathology (2,41,58). In terms of PTSD in children
who survived the Wenchuan earthquake, it has been
reported that N-methyl-d-aspartate (NMDA) receptors at
the molecular level are an important component of
learning and memory. The TrkB (rs920776) gene, which
produces the single transmembrane receptor TrkB,
modulates NMDA receptor activity through brain-derived
neurotrophic factor (BDNF). This ensures that survivors
are protected from PTSD. In addition, in the same study,
G72 genes (rs3916966, rs3918341) and CNTF genes
were also found to be protective factors in PTSD (58). In
a study examining the effects of prenatal maternal stress
during the Quebec ice storm in 1998, the BDNF (rs6265)
and COMT (rs6480) genotypes were found associated
with hippocampal volume in their offspring (76). Current
findings provide some evidence for gene-environment
interactions following a natural disaster.

Clinical Symptoms of PTSD after Natural Disasters
PTSD causes many functional disorders, especially in
occupational and social areas. It is characterized by sudden
thoughts, nightmares, re-experiencing the traumatic event,
avoidance of traumatic events, hypervigilance (sensory
sensitivity), and sleep disturbances. Symptoms usually
begin within three months of the early traumatic event,
sometimes years later, in which case it is referred to as
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PTSD with Delayed Onset. Symptoms must last more than
a month and be severe enough to suggest PTSD. The clinical
features of PTSD are grouped under four main headings:
The first group includes findings related to increased
arousal. The state of arousal, which is the first response to
stress, manifests itself as "increased arousal" in PTSD.
They are the most common symptoms of PTSD (77).
Continual anxiety, insomnia, and concentration disorder
are also included under this heading. Sleep-related
disorders are common in PTSD and are associated with an
increased risk of suicidal ideation, attempt, and related
death (78). It has been shown that adrenergic stimulation
is increased in the examinations performed in the state of
increased arousal. The tachycardia and increase in tone
seen in patients can also be explained by the increase in
adrenergic stimulation (79). The second cluster of
symptoms is about re-experiencing the traumatic event.
These can be in the form of thoughts, perceptions, or
dreams. In these cases, the person may re-perceive the
sounds or smells associated with the event (80).
Sometimes, the person can relive the moment of trauma by
experiencing dissociative flashbacks. The incidence of
dissociative symptoms in individuals with PTSD is
reported to be 8-13%. This can take seconds, sometimes
minutes, or even hours. During this period, the person is
buried in memories of the moment of trauma, but it is
important that the person does not have impaired
consciousness and then returns to the present moment (79).
The third group is related to avoidance behavior. The
person is aware of the difficulty in controlling himself in
the face of events in the outer world and withdraws into his
inner world. Situations such as avoiding places that remind
of the event, avoiding talking about the event or moving
away from the spoken environment, and decreasing in
activity and interests appear as a result of avoidance
behavior (80). The fourth cluster of symptoms is the
changes in cognition and mood. Memory impairment can
also be seen in these individuals. Dissociative amnesia is
more common in various traumatic events such as war
genocides and sexual and physical abuse. People
experiencing depersonalization say that they watch
themselves like a movie. They say that they watch
themselves from afar and sometimes they can feel
unrealistic. Patients describe the derealization state as "a
distant and foggy world" (80).

MASS GRIEF AFTER NATURAL DISASTERS

In addition to all these psychological and physiological
reactions, disasters also bring the phenomenon of loss and
mourning. In cases where life is in danger, a relative is lost,
or financial means are lost, people exhibit certain attitudes
and behaviors. All of these emotional, behavioral, and
intellectual reactions are mourning reactions (81).
Although the concept of mourning is known as the mental
state experienced after the loss of a loved one, the loss of
anything to which a commitment has been developed is
also the cause of the mourning process. The way mourning
reactions are expressed is shaped according to the
environment and culture. The grieving process is a normal
process that occurs after the trauma and it is expected not
to exceed six months to two years on average. However,
the mourning phenomenon that exceeds this period can be
a harbinger of a psychopathological condition. Especially
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as a result of major disasters; the advanced process of
death and fear of losing loved ones paves the way for the
formation of complicated and pathological mourning (81).
Providing adequate psychological support, especially to
individuals in the grieving process, is very important in the
fulfillment of post-traumatic psychological support and
grief counseling services. When examining the literature,
there is a field of research on the concepts of loss and
mourning that goes back to the article "Mourning and
Melancholia™ published by Freud in 1922. In this work,
Freud examined the analysis of grief and the investigation
of the phenomenon of mourning in the inner life. Freud
mostly showed an evaluation and approach on the
individual's inner world and the process of spiritual
struggle of the mourning phenomenon. After this work of
Freud, many researchers started to work on grief and
traumas in his theory. The most well-known theoretical
model in the post-disaster traumas and grief process is
Kiibler-Ros's Five-Stage Theory of Grief (82). According
to the perspective of this theory, individuals grieving after
a post-disaster loss go through the following process,
respectively:

* Denial and isolation.

* Anger process.
The bargaining process.
The process of experiencing depression.
Acceptance process.

The reactions given during this process are:
« Emotional reactions: Depression,
anxiety, guilt, anger, loneliness.
« Behavioral responses: crying, withdrawal, and burnout.
» Cognitive reactions: Constantly thinking about the
deceased, low self-esteem, thoughts of helplessness,
difficulty concentrating, and denial.
» Physiological reactions: Substance use,
appetite, fatigue, and somatic complaints.

hopelessness,

loss of

In the first stage, individuals do not want to accept death
and loss and develop different defense mechanisms. This
situation leads to the denial of the event and the rejection
process by causing inhibition. In the second stage, when it
is understood that death cannot be denied, the individual
now experiences an anger process. In the next stage, the
helpless individual tries to bargain with God in return for
whatever he has to give. Failure in this process brings the
individual to depression in the next stage, and this
experience may be the beginning of the psychopathological
process. In the last stage, the acceptance and normalization
of life continue and the lost individual will no longer come
back. However, individuals who develop obsessions at any
stage of this process may experience a transition to
psychosomatic and psychopathological diseases. In this
context, post-traumatic psychological counseling services
and grief counseling by experts constitute an important
area of treatment (81,83). In addition to all these, an
important problem is that inexperienced individuals who
provide post-disaster support also show similar traumatic
and mourning reactions as individuals who experienced
disasters. After the traumatic events, those who are directly
exposed to the event, as well as those who witness the
situation, relatives of the victims, and people who take part
in the relief efforts may also show signs of traumatic stress.
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The reactions of these groups are referred to as secondary
traumatic stress or indirect traumatization in the literature.
Considering the sources of stress that aid workers face due
to their work, it is thought that this group may experience
stress reactions similar to those directly exposed to traumatic
events. It is important for the healthy functioning of the
process that well-equipped mental health workers provide
the necessary psychological support in this field (84). The
loss of a loved one during a natural disaster is especially
traumatic and distressing given that death often happens
suddenly and unexpectedly (85). Pathological grief rates,
as high as 40-50%, have been reported among those who
have experienced traumatic loss after a disaster (86-89).
Among the factors affecting the course of traumatic grief
are the way the news is covered on TV, social media, the
prevalence of trauma, how quickly post-traumatic help
arrives, and how the deceased is buried.

TREATMENT APPROACHES

Secondary symptoms such as involuntary symptoms,
negative mood, dissociation, avoidance, and arousal,
which are frequently observed in the PTSD clinic,
affecting important areas of life such as family and work,
and psychiatric comorbidity constitute the treatment goals.
Treatment options are classified as pharmacotherapy and
psychotherapy. The UK-based National Institute for
Health and Clinical Practice (NICE) recommends drug
therapy as a second-line treatment for PTSD. It is
recommended to give priority to psychotherapy in mild
cases and to carry out psychotherapy and pharmacotherapy
together in moderate and severe cases.

The importance of early interventions and treatment is to
ensure the safety and stability of individuals, as well as to
prevent distress reactions and risky behaviors and to
preserve functionality. This also reduces the severity of
PTSD symptoms. The primary goal of early intervention
is to reduce the progression of symptoms to a psychiatric
disorder. When psychiatric disorders do occur, early
diagnosis and treatment are the goals. Goals also include:

» Recognizing the neuropsychiatric symptoms of the
related disorder and referring them to relevant medical
professionals.

« To treat acute symptoms and restore functionality with
treatment including psychotherapy and pharmacotherapy
with biopsychosocial strategic planning.

« Distinguish between "normal” and pathological
responses in survivors.

* Provide grief and loss treatment.

« Early recognition and treatment of psychiatric disorders.

« Management of relapses of psychiatric disorders in
at-risk and socially unsupported groups.

» To provide long-term management of negative
psychosocial consequences of natural disasters such as
bereavement, financial loss, property loss, and
unemployment.

Pharmacotherapy

The first goal of treatment is to prevent the development
of PTSD by initiating post-traumatic treatment at an early
stage. The general principle is to treat the leading symptom
cluster and accompanying conditions, if any. Reduction of
avoidance and hyperarousal symptoms, regulation of
destructive behaviors, control of uncontrollable impulses,

Duzce Med J, 2023;25(2)

Post-Traumatic Stress Disorder

treatment of accompanying psychotic or dissociative
symptoms, and anxiety or depressive symptoms should be
considered as general treatment principles. An appropriate
intervention immediately after the trauma experience
ensures that the traumatic event is processed appropriately
in the mind and recorded in the memory without its
threatening effect. However, when not intervened, the
traumatic experience continues to continue for years in
risky individuals. Studies emphasize the importance of
intervention time, and this time period is considered as
‘golden hours' in some studies. Hypoactivation of the
post-traumatic HPA axis is associated with traumatic
sensory  memory  formation.  Therefore, HPA
hypoactivation is interpreted as a risk factor for PTSD. For
this reason, it has been reported that the use of
benzodiazepines, especially in the early period, increases
the symptoms and this drug group constitutes a risk factor
for PTSD. On the other hand, it has been reported in animal
experiments that cortisol administration immediately after
trauma reduces the risk of PTSD (90). In a study, it was
reported that the administration of beta-blockers
immediately after trauma has a protective role in the
development of PTSD (91). Although the treatment option
depends in part on the clinical presentation,
antidepressants are the leading treatment option. It
includes selective serotonin reuptake inhibitors (SSRIs) as
the first choice as a pharmacotherapy approach. Tricyclic
antidepressants, mood  stabilizers, and atypical
antipsychotic, beta blocker drugs are other treatment
options. If there is no adequate response from drug
therapy, the dose of the drug should be increased at
recommended intervals. If there is no response from the
treatment, it is recommended to switch to another class of
antidepressant or to add an antipsychotic to the treatment.
When SSRIs are used, they can cause or exacerbate
insomnia and agitation. The duration of maintenance
therapy is 6-12 months in acute PTSD patients, and 12-24
months in chronic PTSD patients, with more than 75%
improvement in symptoms. In patients with residual
symptoms, drug therapy should be at least 24 months (92).
Psychosocial Treatments

Among the psychotherapy approaches, it has been
reported that the two most studied approaches in the
literature and shown to be more effective than others are
cognitive-behavioral therapies and eye movement
desensitization and reprocessing EMDR. Behavioral
approaches in the treatment of PTSD were generally
made by Foa et al. (93). According to this model, both
cognitive and emotional processes are important, and the
cognitive-affective fear construct is central to PTSD. Even
though the fearful life is wanted to be bestowed in the
uninvited re-experiencing process, it does not reach the
whole process because it is irresistible. For this reason,
avoidance behaviors increase, and the interpretation that
the person is helpless and always vulnerable appears. In
behavioral treatment, it is aimed to experiencing traumatic
stimuli and images, activating the fear structure associated
with the traumatic experience, and learning that the images
are no longer dangerous (93). In line with the theories of
Foa et al. (93), they developed Prolonged Exposure
Therapy, which predicts a three-stage change consisting of
exposure to fear-triggering stimuli, repeated and
prolonged exposure, and reduction in anxiety levels (94).
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Different researchers have also emphasized the importance
of cognitive factors in the pathogen of PTSD. It has been
shown that when the person is exposed to a triggering
stimulus that is not objectively harmful during therapy,
cognitive restructuring, and fear memory are regulated and
avoidances are reduced, ultimately reducing anxiety. One
therapy method that has been demonstrated in placebo-
controlled studies is EMDR therapy. Although the exact
mechanism of action is not known, it has been stated that
exposure to traumatic moments causes a deterioration by
making neural changes, and the balance that is disturbed
by two-way eye movements is re-established. In the so-
called third-wave therapies, it is planned to observe the
symptoms of PTSD rather than focus on them, to accept
their existence voluntarily, and to focus on the value areas
that the individual attaches importance to (93).
Mindfulness is one factor that has also been found to be
associated with positive post-disaster psychiatric
outcomes (57,94,95). Mindfulness training following a
disaster has been shown to provide modest benefits for
improving psychological well-being (96).

New Developments

New promising pharmacological agents for PTSD have
been clinically experienced. The most recent of new
drugs are corticotropin-releasing hormone antagonists
and those that affect the endocannabinoid system. CB1
receptor-mediated endocannabinoid agents have proven
helpful in forgetting bad memories in animal model
studies. Increased levels of anandamide (an endogenous
cannabinoid) in the amygdala regulate short-term fear
extinction (97-99). High CB1 receptor availability in
those with PTSD has been shown to correspond to lower
circulating anandamide levels in the blood. These findings
support the possibility that cannabinoids such as
tetrahydrocannabinol may be an alternative treatment
agent in the treatment of PTSD. Another molecule of
interest is ketamine. Ketamine is a non-competitive
antagonist of the NMDA receptor that affects learning and
memory. A rapid reduction in PTSD symptoms has been
demonstrated following the intravenous administration
of ketamine (100). Drugs that block dopamine reuptake
and are associated with NMDA receptor action, such as
3,4-methylenedioxy-methamphetamine (MDMA), have
also received attention. Given the potential for abuse of
these compounds, it is important to determine whether
their use in the treatment of PTSD outweighs the potential
risks (101,102). In addition, NPY agonists are an
important development for the treatment of PTSD (103).
Transcranial magnetic stimulation, deep brain stimulation,
and the use of new neurofeedback techniques are other
alternative treatment modalities for PTSD (104,105).
Another new treatment has been the use of the glycine
receptor agonist d-cycloserine in combination with
prolonged exposure psychotherapy to accelerate the
elimination of fear conditioning (106).

CONCLUSION

The incidence of PTSD after a natural disaster is not to be
underestimated. If the traumatic stress symptoms that
occur after a traumatic event last longer than a month, this
suggests that this situation may become chronic. For this
reason, due to the nature of natural disasters, if the
destruction and destruction encountered is high, it will take

Duzce Med J, 2023;25(2)

Post-Traumatic Stress Disorder

more than a month to return to daily life after the disaster
and to return to the old state of well-being. The potential
risk for PTSD also increases when we consider that it takes
much longer to recover after the most frightening disasters
such as earthquakes, and the time required for debris
removal and reconstruction is months or even years. Early
detection and intervention programs are necessary for
planning PTSD management.
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