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Abstract
Introduction: Medical responders are at-risk of experiencing a wide range of negative
psychological health conditions following a disaster.
Aim: Published literature was reviewed on the adverse psychological health outcomes
in medical responders to various disasters and mass casualties in order to: (1) assess the
psychological impact of disasters on medical responders; and (2) identify the possible risk
factors associated with psychological impacts on medical responders.
Methods: A literature search of PubMed, Discovery Service, Science Direct, Google
Scholar, and Cochrane databases for studies on the prevalence/risk factors of posttraumatic
stress disorder (PTSD) and other mental disorders in medical responders of disasters and
mass casualties was carried out using pre-determined keywords. Two reviewers screened the
3,545 abstracts and 28 full-length articles which were included for final review.
Results: Depression and PTSD were the most studied outcomes in medical responders.
Nurses reported higher levels of adverse outcomes than physicians. Lack of social support
and communication, maladaptive coping, and lack of training were important risk factors for
developing negative psychological outcomes across all types of disasters.
Conclusions:Disasters have significant adverse effects on the mental well-being of medical
responders. The prevalence rates and presumptive risk factors varied among three different
types of disasters. There are certain high-risk, vulnerable groups among medical responders,
as well as certain risk factors for adverse psychological outcomes. Adapting preventive
measures andmitigation strategies aimed at high-risk groupswould be beneficial in decreasing
negative outcomes.
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Introduction
Disasters result in serious and severe disruption in the functioning of a community.
Natural hazards like floods, cyclones, tsunamis, earthquakes, landslides, and hurricanes
kill thousands of people and destroy properties worth billions every year. The rapid growth
of the world’s population, coupled with deforestation, has increased the frequency and
severity of natural disasters. Human-made disasters like airplane crashes, industrial acci-
dents, and nuclear explosions are the consequences of technological hazards. Disasters due
to terrorism have become common world-wide. War on terrorism also has its own
humanitarian consequences, with events occurring frequently in the conflict-prone areas
and the exodus of people to safer countries. Available research has shown that more than
two-thirds of people in the US may have been exposed to a traumatic event at some point
in their life.1–3 A survey done on US residents showed that 13% of the sample population
had been exposed to a disaster in their lifetime.4 The national co-morbidity survey,
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a national epidemiological survey of psychiatric disorders
conducted by Kessler, et al, found the lifetime prevalence rate
of posttraumatic stress disorder (PTSD) in Americans to be
approximately seven percent.5

Disasters are often associated with horrific scenes, active life
threat, loss of life, injury and illness, long-term disability, property
loss, disruptions in social support, and a host of secondary adver-
sities. Following revisions in theDiagnostic and Statistical Manual
(DSM) PTSD criteria, potential victims are not only those who
are direct witnesses or directly affected by the disasters, but also
now include the family members and co-workers of the deceased
or injured, as it affects them as well. The degree of exposure to a
disaster varies depending on the type of disaster and relation of the
victim with the disaster. For example, a direct witness to a disaster
event will have a higher degree of exposure than a person who
merely heard about it.

Disasters have a significant effect on the physical and mental
well-being of people exposed to them.6 The most common
psychological disease found after a disaster is PTSD,7 but more
frequently, disasters are associated with the complex co-morbidity
of co-occurring disasters, such as PTSD with depression, sub-
stance abuse, and other anxiety disorders. Children are among
the most at-risk, and they also pose a significant risk for
responders when the children they have responded to are severely
injured, mutilated, or do not survive.

Previously, post-disaster psychological conditions were described
as nervous shock, shell shock, and traumatic neurosis.8–12

Consequently, PTSDwas first recognized and codified as a disorder
in 1980 and was included in the DSM-III.13 Furthermore, its
diagnostic criteria were introduced and revised in the DSM-III
R. The latest edition of DSM, the DSM-V, broadened the
diagnostic criteria.14

First Responders and Psychological Health
Disasters not only affect victims’ physical and mental health, but
they also can have a significant effect on the mental health of
responders and rescuers, including Emergency Medical Service
(EMS) providers in the prehospital and hospital environment.
These include police personnel, firefighters, military personnel,
emergency medical personnel, and mortuary staff.

A study carried out by North, et al on the firefighters involved in
the rescue and recovery in the Oklahoma City bombing incident
(Oklahoma USA; 1995) found the prevalence of PTSD to be
significantly lower in the firefighters (13%) than the primary vic-
tims (23%). The PTSD in firefighters was associated with low
job satisfaction.15,16 However, another study done on firefighters
exposed to an Australian bushfire found that the prevalence of
PTSD in firefighters highly exposed to an enduring bushfire
was 32%, 27%, and 30% at four, 11, and 29 months, respectively.
In the community sample of firefighters, the prevalence of acute
PTSD was found to be over nine percent, and that of chronic
PTSD was 21%. The main correlates of PTSD at four and 11
months were property loss, neuroticism, history of psychological
disorder, and panic during fire.17–20 Similarly, studies done on
police personnel involved in the Hillsborough, England football
stadium disaster (1989) using DSM–III-R PTSD criteria found
over 44% of police having severe symptoms of PTSD, as well
as over 44% having moderate symptoms of PTSD. Depressive
symptoms and depersonalization were the main symptoms seen
in this study.21Whereas another study conducted on police person-
nel using the Impact of Event Scale (IES) found that the total

PTSD symptoms reduced significantly between three months to
three years.22 A study done with IES on navy divers who responded
to a flight crash found that there was no significant difference in
PTSD prevalence among the exposed and unexposed groups.23

Similar studies were also carried out on other responders like
decontamination workers, mortuary workers, and professional
rescuers with varying results.24–29

Health Care Professionals and Psychological Health
Disasters also have a significant impact on the physical andmental
well-being of health care professionals. Health care professionals,
particularly the emergency prehospital responders and emergency
department (ED) personnel, are continuously faced with highly
demanding and critical situations. In high-surge demand
contexts, providing high-quality care in these situations is a
daunting task, which has been shown to take a toll on the health,
especially the psychological health, of these caregivers. Health
professionals are particularly vulnerable to psychological stress
due to their nature of work, where there is a repetitive exposure
to traumatic events. Early recognition of these negative health
impacts and addressing their needs will have significant implica-
tions for the management of stress. Additionally, verbal and
physical aggression at the workplace has shown to affect the
mental health of ED staff. Employing occupational health nurses
can establish a conducive and protective environment for discus-
sing the personal thoughts, feelings, and behaviors of ED staff
related to workplace aggression.30 Studies have shown that iden-
tifying emotions may be important in managing occupational
stress in paramedics.31

Medical responders in disasters include prehospital and
hospital responders. Prehospital responders include ambu-
lance personnel, paramedics, nurses, and doctors working in
ambulances that depend on the region’s health care system.
In hospitals, the doctors and nurses working in the ED are
the ones who are frequently encountered with critically ill
and polytrauma patients.

Emergency Nurses and Mental Health
A study on emergency room nurses found that traumatic events
presenting a grief component, like intentional injury to a child
or suicide, are positively associated with peritraumatic distress
in the days after the event. Peritraumatic distress is positively
associated with PTSD symptoms. They also found that person-
ality traits such as neuroticism are positively associated with
peritraumatic distress, whereas extraversion is negatively associ-
ated with peritraumatic distress and PTSD symptoms.32

Another study conducted in the Netherlands found that one
out of three emergency room nurses had sub-clinical levels of
anxiety, depression, and somatic symptoms and over eight percent
had clinical levels of PTSD. Additionally, they found that the
death or serious injury of a child/adolescent was perceived as
the most traumatizing event.33 Elvira found a high prevalence
of secondary traumatic stress in the emergency room nurses with
60% of their sample subjects reported to have experienced at
least one intrusion symptom and 56% reported at least two
arousal symptoms.34 Another study showed moderate to high
levels of burnout and compassion fatigue in the emergency
nurses.35 Multiple studies have shown that social support from
colleagues and peers had a protective effect on the occurrence
of PTSD.33,36,37
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Prehospital Responders (Paramedics and Ambulance Personnel)
and Mental Health
Gallagher studied the impact of critical incidents on ambulance
personnel and reported that they experienced sleep disturbances,
angry outbursts, irrationality, and feeling of alienation. They
found that incidents involving children, suicides, and grotesque
mutilation were the most distressing for these personnel.38

A study on emergency medical responders (EMRs) found that
serious operational and physical demands were the most common
severe stressors. Dealing with traumatic events, serious accidents,
and young victims were found to be the common acute stressors.
Additionally, they had higher levels of emotional exhaustion and
depersonalization. Over 13% of the EMRs in this study had
PTSD. Emotional levels among EMRs with PTSD were signifi-
cantly higher (42%) than those without PTSD (17%).39

Physicians and Mental Health
Five physicians’ groups have been found to be particularly prone
to developing PTSD: (1) emergency physicians; (2) physicians
practicing in under-served and remote areas; (3) physicians in
training; (4) physicians involved in malpractice litigation; and
(5) physicians who are “second victims” in the sense that they
are indirectly exposed to trauma.40 A survey on emergency
medicine residents showed PTSD symptoms in 30% of the
residents, with increasing number of symptoms as the resident
level of training is increased. Exposure to dying patients had a per-
sistent negative impact on the residents.41 A study on German
emergency physicians reported almost 17% having probable
PTSD, just over four percent burnout, almost eight percent
moderate depressive symptoms, and just over three percent
showing signs of relevant clinical depression.When they analyzed
the PTSD prevalence according to personality type, it showed a
higher rate of PTSD (31%) in anxious type personality, 15% in
unconventional type, over three percent in crisis manager type,
and just over seven percent in cool-type personality.42 Another
study done on Belgian emergency physicians had clinical levels
of PTSD in almost 15%, clinical levels of anxiety in almost
11%, and depression in almost eight percent. Just over 17% of
the subjects had scores above the cut-off point for somatic
complaints. Social support from colleagues was found to have a
beneficial effect on the above complaints, and job satisfaction
was a protective factor.43 A survey on ED staff in an Italian
hospital, including doctors, nurses, and health assistants, reported
a PTSD prevalence of almost 16%, with nurses showing higher
prevalence than doctors.44 Bellal Joseph studied PTSD in trauma
surgeons in the US. He found that 40% of trauma surgeons
had PTSD symptoms and 155 met the diagnostic criteria for
PTSD. He found that in male surgeons, operating more than
15 cases per month, havingmore than seven call duties per month,
managing more than five critical cases per call duty, and having
less than four hours of relaxation per day were the risk factors
for developing PTSD.45 Others studied the mental impact of
work place violence and PTSD, depression, burnout, and anxiety
among physicians and found that one in six physicians reported a
physical attack and three in five reported verbal abuse in the last
one year. One out of six physicians were positive for PTSD and
two out of five were positive for anxiety and depression. Those
who reported experiencing physical attack were almost seven per-
cent times more likely to report PTSD symptoms. Additionally,
they found high-rates of burnout among physicians. Pathologists

were less likely to report any work place violence compared to
other specialities.46

Medical Responders and Mental Health
A study done on medical rescuers eight months after the 2010
Yushu earthquake (China) found that the prevalence of PTSD
was high in nurses and responders between 40-50 years of age,
and they had been in serious danger.47 Erik, et al compared the
disaster-related experiences in firefighters and emergency medical
personnel involved in the Ghiscenghien gas explosion (Belgium,
2004). They found that in firefighters, death of colleagues,
involvement of family and friends, massive impact, and exposure
to burn victims were most shocking, whereas in EMS personnel
and in-hospital staff, the impact, confrontation with death,
involvement of friends and family, the pain, and the screaming
of burned victims were the most shocking aspects of disasters.48

Turner, et al studied the emergency medical personnel
involved in Kings Cross underground railway fire in London
(England, 1987) and found that the severity of PTSD symptoms
correlated to the degree of exposure to the disaster. Another study
conducted onmedical workers, mental health emergency workers,
and public safety workers who responded to a school shooting
incident found that the correlates of current intrusion and
avoidance symptoms decreased significantly on follow-up in all
the groups. Both the above studies used IES for evaluation.49,50

Epstein, et al, in a study of the US military health care workers
involved in an air disaster, followed up 355 military health care
workers over a period of 18 months. They found that those
who had not completed college, worked with burn victims, had
experienced emotional numbness immediately after the disaster,
or those who had experienced more stressful life events in the
period of six months post-disaster were more likely to develop
PTSD.51 Other studies on medical responders of disaster showed
that those with less experience, lower social support, greater
intensity of exposure, lower levels of pre-event psychological
adjustment, past experience of trauma, financial loss, death in
the family, and past emotional difficulties had a higher chance
of having PTSD symptoms.52–54

A study done on dentists who performed post-mortem identi-
fication of human remains of a fire incident using IES found that
the PTSD symptoms correlated with the duration of exposure to
human remains, younger age, prior experience in handling remains,
and in support received from co-workers and spouse. They found
that PTSD prevalence was more in the exposed group than the
unexposed group.55 A study done on the counseling therapists of
the 1994 USAir flight crash also found higher levels of PTSD
symptoms among the exposed group than the controls.56

Aim of the Selected Review
The aim of the selected review is to highlight the current
knowledge:

1. To determine the psychological impact of disasters on
medical responders; and

2. To identify the possible risk factors associated with psycho-
logical impacts on medical responders.

Material and Methods
Search Strategy
A computerized literature search was conducted of the PubMed
(National Center for Biotechnology Information, National
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Institutes of Health; Bethesda, Maryland USA), Discovery
Service (EBSCO Information Services; Ipswich, Massachusetts
USA), Science Direct (Elsevier; Amsterdam, Netherlands),
Google Scholar (Google Inc.; Mountain View, California
USA), and Cochrane (The Cochrane Collaboration; London,
United Kingdom) databases for studies on the prevalence/risk
factors of PTSD and other mental disorders in medical respond-
ers of disasters that were published from January 1, 2000 through
July 2018. The search was conducted by using pre-determined
keywords (Appendix 1 and Appendix 2; available online only).

Selection of Keywords
The synonyms of the following keywords were searched:

1. Responders: medical responders, emergency medical respond-
ers (EMRs), professionalmedical responders, professional first
responders, first responders, hospital responders, emergency
doctors, emergency nurses, ambulance personnel, paramedics,
prehospital responders;

2. Mental health disorders: PTSD, posttraumatic stress disorder,
grief, adjustmentdisorders,mentalhealthdisorders, psychologi-
caldisorders,psychologicalimpact,psychologicaldistress,mental
outcome, neuroses, anxiety, posttraumatic neuroses, depression,
alcohol abuse, drug abuse, substance abuse, suicide; and

3. Disaster: disaster, natural disaster, man-made disaster, flood,
tsunami, earthquake, landslides, calamity, cyclone, hurricane,
tornado, severe acute respiratory syndrome (SARS), SARS
epidemic, swine flu outbreak, H1N1 outbreak, H1N1 influ-
enza, Middle East respiratory syndrome (MERS), MERS
outbreak, Middle East respiratory syndrome outbreak,
corona virus infection, Ebola outbreak, terror attack, bomb-
ing, suicide bombing, hostage crisis, kidnapping, air crash,
mass shooting, bus bombing, train bombing, World Trade
Center (WTC) attack, war, Gulf war, Arab war, Syrian
war, Middle East war, Lebanon war, Israel war, Arab spring.

Thiswasfollowedby: findingtheMeSHtermofthekeywords;search-
ing the web using the individual keywords; searching the web using a
combination of keywords; and removing the duplicate results.

Selection Criteria
Inclusion Criteria—In order to be eligible for inclusion, the studies
had to fulfill the following criteria:

1. Published in English since 2000;
2. Investigated the prevalence/risk factors for PTSD, depres-

sion, posttraumatic distress, anxiety, somatic complaints,
sleep disturbance, substance or alcohol abuse, and
burnout (defined according to the DSM-III, DSM-III-R,
DSM-IV, or DSM-V criteria) in medical responders
exposed to disasters; and

3. Included all studies: descriptive, surveys, observational, cross-
sectional studies, and controlled trials.

Exclusion Criteria—The studies were excluded if:

1. The study population consisted entirely of individuals already
suffering from a psychiatric disorder;

2. The study did not specifically assess the DSM-defined
symptoms;

3. Not published in English; or
4.Grey literature and unpublished studies.

Screening of Articles
The initial search yielded 3,545 abstracts. The abstracts generated
from the initial search were screened by two reviewers who had
previous experience in the screening process. After the removal
of duplicates and screening, 467 full articles were assessed for
eligibility, out of which 439 were excluded for various reasons,
and 28 full articles57–84 were included for the final review and
analysis (Figure 1).

Search through Database — 3,545

Duplicates — 1,976

No.of articles screened after the

removal of duplicates — 1,569 Excluded — 1,102

No. of full articles assessed for

eligibility — 467

Excluded — 439

Non-responders — 152

Non-medical responders — 72

Systematic reviews — 48

Non-English — 3

Non-disaster — 112

Comments — 8

Not mental conditions — 44

No. of studies included for the final review

— 28

Identification

Screening

Eligibility

Included

Naushad © 2019 Prehospital and Disaster Medicine

Figure 1. Flow Chart Showing Results of Screening.
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Study Subjects
Majority of studies included physicians and nurses as subjects
(21/28), and seven studies were done on prehospital EMS
providers including paramedics and emergency medical techni-
cian ambulance personnel. The studies on epidemic diseases
(SARS/MERS) included hospital care workers involving
physicians or nurses and other allied staffs.57–71 A small number
of the studies involved other rescue personnel, like police/
firefighters, in addition to medical personnel.72,78,82,83 The base-
line features of the studies are shown in Table 1.

Study Settings
Approximately 19 out of 28 studies were done on natural disasters,
and the remaining (9/28) were done on man-made disasters
(WTC disaster, terrorist attacks in London and Norway, and
Israel-Gaza war). Among the studies on natural disaster, the vast
majority (68%) were done on the SARS outbreaks in Canada and
Hong Kong. Additionally, 16 studies were done in Asian countries
and the rest in United States, Canada, and Europe.

Measurement Strategies
Various tools were used for measuring the various outcomes by
individual studies. However, the majority of them were according
to the DSM-IV criteria. For assessing PTSD, the PTSD Check
List (PCL)-Civilian version scale was used in most of the studies
(7/28), which was followed by the IES-Revised scale. The
Clinician Administered PTSD Scale (CAPS), Trauma Screening
Questionnaire (TSQ-1), and Davidsons Trauma Scale (DTS-1)
scales were also used in other studies for assessing PTSD.

The TSQ is a 10-item symptom screen that was designed for
use with survivors of all types of traumatic stress. The TSQ has five
re-experiencing items and five arousal items.85

The PCL is a 20-item, self-report measure that assesses the
20 DSM-V symptoms of PTSD. The PCL-5 has a variety of
purposes, including: monitoring symptom change during and
after treatment; screening individuals for PTSD; and making a
provisional PTSD diagnosis.86

The CAPS is the gold standard in PTSD assessment. The
CAPS-5 is a 30-item structured interview that can be used to:
make current (past month) diagnosis of PTSD;make lifetime diag-
nosis of PTSD; and assess PTSD symptoms over the past week. In
addition to assessing the 20 DSM-V PTSD symptoms, questions
target the onset and duration of symptoms, subjective distress,
impact of symptoms on social and occupational functioning,
improvement in symptoms since a previous CAPS administration,
overall response validity, overall PTSD severity, and specifications
for the dissociative sub-type (depersonalization and derealization).
The CAPSwas designed to be administered by clinicians and clini-
cal researchers who have a working knowledge of PTSD, but can
also be administered by appropriately trained paraprofessionals.87

For measuring the other outcomes, the following tools
were used:

1. Depression Anxiety Stress Scale (DASS), a set of three
self-report scales that is used for measuring depression
(DASS-D), anxiety (DASS-A), and stress (DASS-S).
The original DASS has 42 items. Later, a shorter version
of DASS, the DASS-21, was developed by Lovibond and
Lovibond, which has been used widely in clinical practice
to screen for symptoms of depression, anxiety, and stress.
Each of the DASS-21 scales contains seven items divided
into sub-scales with similar content.88

2. General Health Care Questionnaire (GHQ-28), a self-
administered, 28-item screening tool used for detecting
psychiatric cases in the community.89

3. Center for Epidemiological Studies-D-10 (CES-D-10), a
10-item measure used for screening depression in primary
care settings.

4. Chinese Health Questionnaire (CHQ), a self-administered
screening tool used for assessing psychiatric morbidity in
the Chinese community. It was derived from the GHQ
and has been validated and applied in the survey of psychi-
atric morbidity in the community. It includes four factors:
somatic symptoms, anxiety and worrying, sleep problems
and depression, and poor family relations.90 And

5. Patient Health Questionnaire-9 (PHQ-9), a self-report tool
used for screening, diagnosing, and assessing the severity
of depression. It incorporates the DSM-IV depression diag-
nostic criteria with other major depressive symptoms into a
brief measuring tool. Question nine on the tool measures
the presence and duration of suicidal ideation.91

Variable Number
(Total= 28)

Percentage (%)

Type of Disaster

Natural (n= 19) 67.9

Public Health 15 79.0

Non-Public Health 4 21.0

Man-Made (n= 9) 32.2

Geographic Location

North America 7 25.0

Asia 16 57.1

Europe 5 17.9

Study Design

Cross-Sectional 26 93.0

Case Control 1 3.5

Longitudinal 1 3.5

Study Population

Doctors 21 75.0

Nurses 21 75.0

EMS/Paramedic/Disaster
Medical Personal

7 25.0

Allied Health Staff 4 14.3

Admin Staff 3 10.7

Non-Medical Responders 12 42.9

Outcomes Observed

Posttraumatic Stress Disorder 15 53.6

Depression 8 28.6

Posttraumatic Distress 9 32.2

Somatic Complaints 4 14.3

Anxiety 8 28.6

Sleep Disturbance 3 10.7

Substance/Alcohol Abuse 3 10.7

Posttraumatic Stress
Symptoms

6 21.4

Burnout 1 3.6
Naushad © 2019 Prehospital and Disaster Medicine
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Outcomes Studied
The most commonly studied outcome was clinical PTSD (15/28),
followed by posttraumatic distress symptoms (9/28), anxiety and
depression (8/28), and posttraumatic stress symptoms (PTSS;
6/28). Somatic complaints, (4/28), sleep disturbance (3/28),
alcohol abuse (3/28), and burnout (1/28) were studied in a few
of the studies (Table 1).

Findings
For analytical purposes, the studies were grouped into three types
of disasters: (1) public health disaster, (2) natural disaster, and
(3) man-made disasters.

Public Health Disasters
Prevalence and Incidence—All the studies had focused on hospital
staff exposed to patients confirmed or suspected to have SARS
virus infection, including physicians, nurses, and allied health care
personnel working in EDs, intensive care units (ICUs), respiratory
medicine units, medical wards, and SARS isolation wards. This
included hospital care workers exposed to patients of the 2003
SARS outbreak in Taiwan, which resulted in more than 600
probable cases of SARSwith 184 fatalities, of which 19 were health
care workers;57,62,68,69 physicians, nurses, and allied health care
professionals exposed to patients of 2003 SARS outbreak in
Canada, which resulted in around 400 people becoming ill with
the death of 44 persons and 25,000 residents of Toronto placed
in quarantine;58,59,66 physicians, nurses, and allied health care
professionals exposed to patients of 2003 SARS outbreak in
Hong Kong, which had 253 deaths;60,61,64,65 physicians, nurses,
and allied health care professionals exposed to patients of the
2003 SARS outbreak in Singapore, which had 238 cases of
SARS (which included 85 health care workers [HCWs] with
probable SARS) resulting in 33 deaths;62,63 physicians, nurses,
and allied health care professionals exposed to patients of 2009
H1N1 influenza outbreak in Greece, which resulted in more than
13,000 confirmed cases and 59 deaths;70 and physicians exposed to
patients with the MERS outbreak in Saudi Arabia, which had
more than 1,600 confirmed cases and 584 deaths.71

The prevalence of presumptive clinical PTSD ranged from just
under three percent to 20% (mean 14%). For example, the
prevalence of PTSD was almost three percent among Toronto

HCWs, one to two years after the 2003 SARS outbreak in
Canada.66 The prevalence of PTSS ranged from 11% to almost
19% (mean 15%; Table 2).

The prevalence of depression approximately ranged between
10% and 74% (mean 35%). For example, the prevalence of
depression was over 10% among HCWs of Toronto exposed to
the patients of 2003 SARS outbreak in Canada.66 At the other
extreme, the prevalence of depression was 74% among HCWs
exposed to the patients of 2003 SARS outbreak in Taiwan.57

The former assessment was carried out 13 to 22 months after
the outbreak, while the latter study was done during the outbreak.
Timing of the assessment might have played a role in the difference
of prevalence between the two studies. Only one study reported
incidence of new onset major depression among HCWs exposed
to the SARS outbreak in Canada, which was found to be four
percent.66

Even though many studies had assessed the occurrence of
anxiety symptoms after the public health disasters, only three
had reported the prevalence.57,62,68 The prevalence of anxiety
ranged between approximately 14% to 77% (mean 37%). Two
studies conducted on the 2003 SARS outbreak in Taiwan reported
two varying rates of prevalence of anxiety. For example, the
prevalence of anxiety was 14% among physicians and nurses within
one month of the SARS outbreak,62 while another study carried
out on physicians and nurses during the outbreak reported a
prevalence of over 77%.57

The prevalence of somatic complaints ranged between
approximately seven percent to 48% (mean 25%). Two studies
done on the same public health disaster at two different time peri-
ods reported different rates of prevalence of somatic complaints.
A study carried out on physicians and nurses during the outbreak
of 2003 SARS in Taiwan reported a prevalence of almost seven
percent,57 while another one carried out one to three months after
the outbreak reported prevalence of 43% somatic complaints.68

The prevalence of posttraumatic distress among HCWs ranged
approximately between five percent to 45% (mean 27%).

Fewer number of studies had evaluated the prevalence of
sleep disorders,57,62,67 burnout,58 and alcohol abuse58 in medical
responders of public health disasters. Prevalence of sleep disturb-
ance ranged between 11% to 52% (mean 28%). Two studies on

TOTAL Public Health Disasters Natural Disasters Man-Made Disasters

Disease Range (%) Mean (%) Range (%) Mean (%) Range (%) Mean (%) Range (%) Mean (%)

Posttraumatic Stress
Disorder (PTSD)

0.6–90.0 20.5 2.9–20.0 13.9 6.6–24.0 18.2 0.6–90.0 24.0

Depression 8.5–74.2 23.8 10.5–74.2 34.5 14.3 14.3 8.5–16.7 12.6

Posttraumatic
Distress

5.0–44.9 20.3 5.0–44.9 26.6 14.5 14.5 8.1–13.0 10.5

Somatic Complaints 6.9–47.8 49.0 6.9–47.8 24.5

Anxiety 14.1–77.4 36.8 14.1–77.4 36.8

Sleep Disturbance 11.5–52.3 28.9 11.5–52.3 27.5 33.0 33.0

Substance/Alcohol
Abuse

3.0–21.0 12.0 21.0 21.0 3.0 3.0

Posttraumatic Stress
Syndrome (PTSS)

3.4–18.6 12.9 11.0–18.7 15.3 3.4 3.4

Burnout 30.4 30.4 30.4 30.4
Naushad © 2019 Prehospital and Disaster Medicine
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prevalence of sleep disturbance after the 2003 SARS outbreak in
Taiwan reported varying rates of prevalence of sleep disorders,
one reporting a prevalence of 52%57 while the other reporting
12% prevalence.62 The prevalence of burnout among HCWs
13-26 months after the 2003 SARS outbreak was 30%.58 A study
carried out on physicians and nurses exposed to the 2003 SARS
outbreak in Canada showed 21% of the study population reporting
smoking and alcohol use in comparison to eight percent in control
groups, which was significant.58

Correlates of Adverse Psychological Outcomes—A wide range of
correlates of psychiatric morbidity after public health disasters
had been studied. This included demographic features and
psychological characteristics. With the possible exception of one
study which was carried out in Hong Kong,61 age did not show
any correlation with the adverse psychiatric outcomes after the
SARS outbreak57,65,67,68,70 (Table 3).

Male gender was found to be at higher risk of developing
posttraumatic stress in HCWs exposed to the SARS patients.57,61

On analyzing sub-groups of HCWs, with the exception of one
study,63 it had been found that nurses consistently had higher
predilection for adverse psychiatric outcomes when compared
to physicians.59,64,67,69,70 For example, nurses reported higher
levels of PTSS and depression than physicians after the SARS
outbreak.67,69 Similarly, nurses reported higher post-event emo-
tional distress and anxiety levels than physicians after the SARS
outbreaks in Canada and Hong Kong, respectively.59,64 Similar
results were found after the H1N1 outbreak.70

Lack of adequate training, lack of support from peers, and lack
of social support were consistently shown to be risk factors for all
the adverse outcomes after the public health disasters,57,58,63,65,66

while years of professional experience reported to be inversely
associated with adverse outcomes.57,58,66 In addition, working in
high-risk units like EDs, ICUs, and isolation wards had been
found to have a higher predilection for developing adverse
psychological outcomes after public health outbreaks.59,61,68,69

For example, after the SARS outbreak in Taiwan, PTSD was
higher in HCWs of EDs and ICUs than staffs of other
departments.68,69

Maladaptive coping through avoidance, hostile confrontation,
and self-blaming contributed to PTSD, burnout, anxiety, and
posttraumatic distress in HCWs who cared for the SARS
patients.58,65 Psychiatric distress and anxiety levels were higher in
the initial phase than recovery phase of the SARSoutbreak.57,59,64,67

Frontline workers experienced more prejudice from others, had
higher perceived risk of them or their family members contracting
or dying from infection,64,71 and feelings of being stigmatized and
rejected in their neighborhood.62 The HCWs felt helplessness,
extreme vulnerability, uncertainty, threat to life, and greater stress
at work during initial phase of the disease outbreaks.57 For example,
91% of emergency room doctors after theMERS outbreak in Saudi
Arabia felt that their work put them at-risk of contracting infection
and four percent were willing to change their current job.71

Others factors such as lack of communication,63 educational
qualification,61,70 marital status,57,63 and quarantine had been
reported to be correlates of adverse psychiatric outcomes after
public health outbreaks. Also, it was reported that there was an
increase in smoking, alcohol use, and substance abuse among
HCWs after the SARS outbreak.58 However, there was no suffi-
cient evidence from the published data to draw conclusions about
their reproducibility as risk factor for adverse psychiatric outcomes
after public health disasters.

Perceived stress immediately after the disease outbreak as a risk
factor for psychiatric morbidity later on had been reported. A study
on the 2003 SARS outbreak inHong Kong reported that perceived
stress levels immediately after the outbreak among high-risk
HCWs who were exposed to the SARS patients were significantly
correlated with depression and anxiety one year later in comparison
to low-risk HCWs.61 This factor had not been studied sufficiently
to draw conclusion about their correlation with adverse psychiatric
outcomes after the public health outbreaks.

Nevertheless, the HCWs also had positive psychological effect
after the SARS outbreak. A total of 94% of HCWs reported
positive responses, including awareness of hygiene (85%), focus
on current affairs (77%), and awareness of danger (41%).

Age, education, marital status, work load, number of children
or family members, health and relationship with family, support
from family, spiritual beliefs, and religious convictions had no
correlation.68

Variable Yes No Not Studied

Number of Studies (%)

Age 4 (14.3) 10 (35.7) 14 (50.0)

Gender 7 (25.0) 7 (25.0) 14 (50.0)

Marital Status 2 (7.1) 5 (17.9) 21 (75.0)

Education 1 (3.5) 4 (14.2) 23 (82.1)

Years of Experience 4 (14.3) 3 (10.7) 21 (75.0)

Smoking 2 (7.1) 0 26 (93.0)

Alcohol 1 (3.5) 0 27 (96.0)

Coping 2 (7.1) 0 26 (93.0)

Supervisor Status 1 (3.5) 27 (96.0)

Type of Work 5 (17.9) 0 23 (82.1)

Prior Training 4 (14.3) 0 24 (85.7)

Profession 8 (28.6) 2 (7.1) 18 (64.3)

Peer Support 1 (3.5) 0 27 (96.0)

Communication 2 (7.1) 0 26 (93.0)

Lack of Rest 1 (4.0) 0 27 (96.0)

Time of Arrival at the
Scene

3 (10.7) 1 (3.5) 24 (85.7)

Time Spent at Scene 2 (7.1) 1 (3.5) 25 (89.3)

Dead/Missing
Relative

1 (3.5) 1 (3.5) 26 (93.0)

Dead/Missing
Colleague

1 (3.5) 1 (3.5) 26 (93.0)

Near Death
Experience

2 (7.1) 0 26 (93.0)

Severity of
Causalities

2 (7.1) 1 (3.5) 25 (89.3)

Contact with Corpse 1 (3.5) 1 (3.5) 26 (93.0)

Displacement 1 (3.5) 0 27 (96.0)

Previous Exposure to
Disaster

0 4 (14.3) 24 (85.7)

Awareness of Support
Measures

0 1 (3.5) 27 (96.0)

Naushad © 2019 Prehospital and Disaster Medicine

Table 3. Showing Risk Factors for the Adverse Outcome

638 Disaster and Mental Health of Medical Responders

Prehospital and Disaster Medicine Vol. 34, No. 6

https://doi.org/10.1017/S1049023X19004874 Published online by Cambridge University Press

https://doi.org/10.1017/S1049023X19004874


Natural Disasters72–75

Prevalence and Incidence—Similar to public health disorders, the
prevalence of PTSD reported in studies after natural disasters were
also low. Prevalence of PTSD ranged from almost seven percent
to 24% (mean 18%). Studies on natural disasters were mainly
conducted on physicians and nurses. These included physicians
and nurses of the Turkish Red Crescent (Ankara, Turkey)
deployed in 2004 Asian Tsunami,73 and physicians and nurses
deployed in the 2010 Yushu earthquake, which killed more
than 2,500 people.74 One of the studies, which reported 20%
PTSD in nurses who responded to Hurricane Katrina (Gulf
Coast USA; 2005), was a pilot study.75

Only one study on the 2011 Japan earthquake studied preva-
lence of outcomes other than PTSD (ie, depression and posttrau-
matic distress).72 The prevalence of depression documented in this
study was lower than that documented in studies after public health
disasters. They found the prevalence of depression to be 14% and
psychological distress as 15%. They also compared the prevalence
of adverse psychiatric outcomes among different professional
groups and reported that the prevalence of PTSD, depression,
and posttraumatic distress was higher among municipality (seven
percent, 16%, and 15%, respectively) and medical workers (seven
percent, 14%, and 15%, respectively) than among fire fighters
(two percent, four percent, and three percent, respectively). This
low prevalence among firefighters could be attributed to their
training and stringent admission rules.

Studies on sleep disturbance after the natural disasters were
very minimal. Only one study on Asian tsunami evaluated sleep
disturbance in addition to PTSD and found that 33% of their
sample population reported sleep disturbance.74

Correlates of Adverse Psychological Outcomes—A wide range of risk
factors for PTSD after a natural disaster has been studied, including
demographic features and work-related, personal, and disaster-related
factors. Female gender had consistently been shown to be a risk factor
for developing PTSD after natural disasters,73,74 but not for depres-
sion.72 Age had been inconsistently associated with PTSD after
natural disasters.72–74 For example, a study done on medical rescuers
of 2010 Yushu earthquake reported that PTSD symptoms were
higher in persons 40-50 years of age,74 whereas age was not a risk
factor in two other studies done on the 2011 Japan earthquake and
Asian tsunami.72,73 Similar to public health disorders, nurses were
reported to have higher likelihood of developing psychiatric morbidity
than physicians after natural disasters.73,74 For example, nurses of
Turkish Red Crescent who responded to 2004 Asian tsunami and
nurses ofmedical rescue teams of 2011Yushu earthquake had a higher
risk of developing PTSD than physicians.73,74

Work-related factors such as lack of rest and communication,
lack of training, and mainly disaster-related work all had been
shown to be correlates of PTSD, depression, and posttraumatic
distress after natural disasters.72,74

Disaster-related factors such as dead or missing relatives72 and
near-death experiences72,74 had been associated with higher
psychiatric morbidity. For example, in HCWs of 2011 Great
East Japan earthquake, lack of rest and communication, missing
or death of a family member, and near-death experiences were
important correlates of PTSD and depression, whereas dead or
missing colleague and supervisory status were not.72

Other factors that had been shown to be correlates of psychiatric
morbidity after natural disaster included ethnicity, years of
professional experience,73 displacement from home,72 witnessing

seriously damaged houses or seriously injured colleagues,74 severity
of casualties,74 guilt of someone’s death,74 and contact with
corpse.74 However, there was no concrete evidence to suggest
that these factors can be reproduced as risk factors for adverse
psychiatric outcomes after the natural disasters.

Man-Made Disasters76–84

Prevalence and Incidence—Most studies had focused on prehospital
responders—EMS and ambulance personnel. This included
ambulance personnel who responded to the 2000 fireworks disaster
in Enschede, the Netherlands, which resulted in 23 fatalities,
injured 1,000 people, and destroyed 500 homes;76 ambulance
personnel who responded to the 2005 London bombing,
which killed 52 people and injured 700;77 first responders, which
included ambulance personnel, police officers, and firefighters,
who responded to the 2011 Norway terror attack, which killed
eight people;78 EMS personnel, who responded to the 9/11
WTC attack;82–84 and military medics and medical doctors
who treated the victims of Judea and Samaria violent incidents.81

Few studies had been done on HCWs. This included physicians
and nurses who responded to the victims of Israel-Gaza war.79,80

Unlike public health disorders and natural health disorders, the
studies on the prevalence of PTSD afterman-made disorders showed
a wide range varying between not even one percent to 90% (mean
24%). For example, the prevalence of PTSD was very low (almost
one percent) in military medics who responded to violent incidents
of Judea and Samaria,81 whereas two other studies among the nurses
and physicians who treated the victims of 2012 and 2014 Israel-Gaza
war reported higher prevalence (approximately 70% and 90%,
respectively).79,80 The low-level of prevalence among military medics
might be related to the following reasons. Firstly, they are chosen
from a group of soldiers; secondly, they work like combat soldiers
during the initial stages of training; thirdly, these medics have
relatively longer training course; fourth, they undergo a course in
mental health facility; and lastly, stricter process of selection might
have played a role in the low-level of PTSD prevalence. The higher
level of prevalence of PTSD in the other two studies could be due to
the fact that the psychological trauma in these two wars were
continued for longer duration with probably repeated daily traumatic
incidents.With an exception of the above three studies, generally, the
prevalence of PTSD after man-made disasters was reported to be
lower than the other two types of disasters (one percent to 14%,
mean seven percent).

Two studies on WTC responders assessed the prevalence
of depression.83,84 Similar to the natural disasters, the prevalence
of depression after man-made disasters was low when compared
to public health disasters. The prevalence was approximately
17%. For example, the prevalence of depression among EMS
workers, seven to nine years after the WTC disaster, was docu-
mented to be 19%,83 while another study carried out 12 years after
the WTC disaster reported the prevalence of depression among
EMS workers to be 17%.84

Only one study evaluated the prevalence of harmful alcohol
use in EMS workers 12 years after WTC disaster and reported
a prevalence of three percent.84

Some studies, which assessed multiple professional groups
after the same disaster, allowed for direct comparison of adverse
outcomes among various groups.82–84 For example, a study carried
two to three years after WTC disaster reported lower prevalence of
PTSD among police (seven percent) when compared to firefighters
(14%), EMS, and medical disaster personnel (14%),82 while
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another study conducted seven to nine years after WTC disaster
did not find any significant difference among EMS and firefighters
in the prevalence of probable PTSD or probable depression. They
found the prevalence of PTSD and depression among EMS
personnel was seven percent and 19%, respectively, and among
firefighters was seven percent and 20%, respectively.83

Correlates of Adverse Psychological Outcomes—Similar to correlates
of natural disasters, the studies on man-made disasters also
assessed the correlation between demographic characteristics,
disaster site factors, and adverse psychiatric outcomes.

Female gender had been consistently associated with higher
risk of developing PTSD and depression after man-made
disasters.78,80,84 Female gender had been found to be a risk factor
for PTSD in ambulance personnel of the 2011 Norway shooting
incident.78 Similarly, a study on EMS workers of New York
Fire Department (New York USA) of WTC incident showed
higher prevalence of PTSD in females when compared to males.84

Nurses were also consistently shown to have higher risk of devel-
oping PTSD than physicians.79,80

Smoking was found to be an independent predictable factor
for PTSS in ambulance personnel exposed to the fireworks disaster
in the Netherlands. Cigarette smoking two to three weeks after
disaster independently predicted PTSS (intrusion, avoidance,
and hostility symptoms) and depression 18 months later.76

Other factors that had been shown to be risk factors for
developing adverse psychiatric outcome include age,78,80 level
of education,80 alcohol use,76 and years of professional
experience79–81 and training.81,82 However, the included studies
did not show sufficient evidence on these factors to draw conclu-
sions about their reproducibility as risk factors in man-made
disasters.

Different studies have examined associations between various
disaster-related factors and adverse psychiatric outcomes. In the
London bombing incident, PTSD was positively correlated with
working at the scene, particularly one site,77 whereas dissociation
and witnessing the injured victims were independent predictors
of PTSS in ambulance personnel of the 2011 Norway shooting
incident.78 Three studies on WTC incident also showed disas-
ter-related factors as predictors for PTSD.82–84 Sustaining an injury
and evacuating from one of the WTC towers were associated with
increased risks of PTSD. In addition, the risk of developing
psychiatric morbidity was greater when tasks performed were
atypical of reported occupation.82 For example, firefighting was
associated with two-fold increased risk of developing PTSD
among EMS and police personnel who responded to the WTC
disaster.

Increased intensity of exposure to the disaster had been found
to be associated with increased risk of developing probable
PTSD, probable depression, and harmful alcohol use in medical
responders of man-made disasters.82–84 For example, being reached
early and having stayed longer at the site were important correlates
of PTSD, depression, and alcohol use among EMS staffs who
responded to WTC disaster.82–84 The probability of PTSD
increased for those who started work on September 11 compared
to those who started work on September 18.82

Marital status, place of living,79,80 role of work, awareness about
available support measures, working under fire, exposure to
previous events, missing or dead relative or colleague, and personal
acquaintance with the injured did not show any association with
adverse psychiatric outcomes after man-made disasters.77,79,81–84

Details and salient features of the studies included in the review
have been provided in Table 4 (available online only) and Table 5
(available online only).

Summary and Future Research
There is ample evidence by the studies carried out in the past 17
years to show that disasters have significant adverse effects on
the psychiatric well-being of medical responders. The prevalence
rates and presumptive risk factors varied among three different
types of disasters. Researchers here tried to fill the gap in the
scientific research about psychiatric morbidity in medical respond-
ers after disaster. The published literature has shown that
prevalence of PTSD among medical personnel after disaster is
noticeable. However, the researchers found that there is a scarcity
of scientific research on psychiatric illnesses other than PTSD (like
depression, anxiety, and burnout) among medical responders of
disasters. Moreover, research on suicide, alcohol use, and substance
abuse was minimal or negligible. This reflects the fact that majority
of the researches were focused on PTSD, ignoring other condi-
tions. Researchers here felt that there was a need for more focus
on research of psychiatric illnesses other than PTSD in medical
responders of disasters.

It was also found that the research on reporting on incidence of
psychiatric morbidity is inadequate. This may be due to unpredict-
able nature of disasters, as well as compiling a registry of large
cohorts, which may not be attainable. However, the researchers
here believe that maintaining a population registry will be helpful
for further research on incidence of psychiatric morbidity after a
disaster.

This review also showed that association between some corre-
lates and adverse outcomes were well-established, whereas some
showed little evidence regarding the association.

The published literature showed nurses were more likely to
develop adverse psychiatric outcomes following a disaster than
physicians. This trend is seen across all types of disasters. This
could be due to the difference in professional training between
the two groups, and the fact that nurses may develop more
emotional bonding with the victims than the physicians. Further
research is needed to establish the reason for the difference
in prevalence between nurses and physicians. Moreover, it is
suggested that researches that focus on comparing the various
sub-groups of medical responders (prehospital/hospital) need to
be conducted. As far as gender is concerned as a correlating factor,
the available literature suggests a conflicting result. Female gender
has been consistently shown to be a risk factor for developing
adverse psychiatric outcome in natural disasters73,74,78,80,84 and
man-made disasters, while male gender was shown to be a risk
factor in public health disasters.57,61

Due to the heterogeneity in nature of disasters, factors which
correlate with adverse psychiatric outcomes also varied. With the
exception of few, the risk factors varied across the three types of
disasters.

There were many papers suggesting that lack of social
support and communication were found to be vital for the adverse
outcomes across all types of disasters. The superiors and the leaders
should establish and ensure a cohesive working environment
for all the employees. Workshops and training in Trauma Risk
Management (TRiM) may help in enabling the peers to monitor
and support colleagues. The use of TRiM has shown to benefit in
increasing psychological resilience.92 Encouraging team work,
two-way communication, and easy approachability of superiors will
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help to build greater confidence among employees. Workshops on
communication skills will be of great benefit for the employees in
confidence building as well as sharing their concerns with superiors
and peers.

The published literature on public health disasters showed
that HCWs who work in EDs, ICUs, and isolation wards have
a greater likelihood of developing adverse psychiatric outcomes
when compared to HCWs of other departments. This could be
due to the fact that HCWs in these areas are directly exposed to
the victims of infective diseases and also due to the high demanding
nature of work in these departments. Even though this evidence is
seen in studies of SARS, the results can be extrapolated to other
disasters as well. It is suggested that remedial and preventive
measures should focus on HCWs who are working in these
high-risk areas with shorter working hours, regular breaks, and
rotating shifts.

The literature on man-made disasters showed association
between degree of exposure and adverse outcomes. Longer
exposure was associated with poor outcomes. For example, those
who arrived early and stayed longer at the site of disaster have a
greater likelihood of developing adverse psychiatric outcomes than
others.82–84 These results can be extrapolated to natural disasters, as
well due to the similarity in number and nature of causalities.

There is ample evidence to show that adequate training is a
protective factor against developing adverse psychiatric outcomes
in medical responders across all types of disasters.58,72,81,82 In
addition to above factors, the published literature identified a
number of correlates for adverse psychiatric outcomes.

A number of incident-related risk factors have been identified
across multiple studies. Dead or missing relative,72 dead or missing
colleague,72 near-death experience,72,74 severity of casualties,74,84

and contact with corpse74 all have shown to be risk factors for
developing adverse psychological outcomes.

Among personal psychological characteristics, poor coping has
been found to be an important factor for post-disaster psychiatric
morbidity.58,65 The research on coping strategy suggests that
maladaptive coping through avoidance, hostile confrontation,
and self-blame were associated with worse outcomes. Courses
on stress management and relaxation techniques might benefit
in improving coping ability and resilience.

Smoking was found to be an independent predictable factor for
PTSS in only one study. Hence, extensive research should be done
on the matter.

Current evidence lacks details about the course and progression
of adverse outcomes. The future research should focus on
identifying the risk factors and high-risk groups prone to long-term
adverse psychological effects of the disasters. This will help in
better understanding of the course of the disease and thereby aid
in therapeutic intervention.

It is also suggested that future researches should focus on
association between pre-, peri-, and post-disaster factors and
various outcomes among medical personnel. Studies involving
training and supportive needs, Psychological First Aid, and factors
which increase resilience among medical responders would be of
great help.

Limitations
These findings should be interpreted with an element of some
limitations. Firstly, the search was limited to studies published
since 2000, which might have precluded from identifying all
relevant studies on the topic. Secondly, this study did not include
unpublished studies. Nevertheless, a cut-off date of December 31,
2017 was chosen to include most recent studies. Thirdly, due
to heterogeneity of measuring tools used to assess outcomes by
different authors, there can be an element of reporting bias.
Fourth, the main limitation was lack of pre-inclusion mental status
of responders. Most of the studies were cross-sectional and so can
only suggest association of risk factors rather than causality. Lastly,
limiting the search to articles published in English language may
mean missing some important information.

Strengths of the Review
To the best of the authors’ knowledge, this is the first systematic
review conducted on medical personnel responding to epidemic
events, especially SARS. Also, unlike other reviews mostly focused
on PTSD and depression, the authors tried to include all adverse
psychological impacts in this review that might benefit future
researchers.

Conclusion
Medical responders, whether hospital or prehospital personnel, are
prone to all types of psychological adverse outcomes, not only
PTSD, as commonly perceived. Epidemic infections like SARS
have shown to have a significant toll on HCWs’ mental health,
similar to the ones caused by other disasters.

There are certain high-risk vulnerable groups among medical
responders, as well as certain risk factors for adverse psychological
outcomes identified. The health organizations and managers
should be aware of these and have themoral responsibility to taking
preventive measures. Adapting risk mitigation strategies and
improving surveillancemethods would benefit in reducing negative
psychological outcomes after disaster in medical personnel.

There is ample evidence indicating that adequate training,
social support from superiors and colleagues, and adequate
communication could have a positive effect on mental health.

Supplementary Material
To view supplementary material for this article, please visit https://
doi.org/10.1017/S1049023X19004874

References
1. Norris FH. Epidemiology of trauma: frequency and impact of different potentially

traumatic events on different demographic groups. J Consult Clin Psychol. 1992;

60(3):409–418.

2. Breslau N, Davis GC, Andreski P, et al. Traumatic events and post-traumatic stress

disorder in an urban population of young adults. Arch Gen Psychiatry. 1991;48(3):

216–222.

3. Kessler RC, Sonnega A, Bromet E, et al. Post-traumatic stress disorder in the National

Comorbidity Survey. Arch Gen Psychiatry. 1995;52(12):1048–1060.

4. Burkle FM Jr. Acute-phase mental health consequences of disasters: implica-

tions for triage and emergency medical services. Ann Emerg Med. 1996;28(2):

119–128.

5. Kessler RC, Berglund P, Delmer O, et al. Life time prevalence and age-of-onset

distributions of DSM-IV disorders in the national co morbidity survey replication.

Arch Gen Psychiatry. 2005;62(6):593–602.

6. Norris FH, Friedman MJ, Watson PJ, et al. 60,000 disaster victims speak: Part I.

An empirical review of the empirical literature, 1981-2001. Psychiatry. 2002;65(3):

207–239.

7. North CS, Nixon SJ, Shariat S, et al. Psychiatric disorders among survivors of the

Oklahoma City bombing. JAMA. 1999;282(8):755–762.

8. Erichsen JE. On Concussion of the Spine: Nervous Shock and Other Obscure Injuries of the

Nervous System in their Clinical and Medico-Legal Aspects. London, United Kingdom:

Green and Company; 1882.

Naushad, Bierens, Nishan, et al 641

December 2019 Prehospital and Disaster Medicine

https://doi.org/10.1017/S1049023X19004874 Published online by Cambridge University Press

https://doi.org/10.1017/S1049023X19004874
https://doi.org/10.1017/S1049023X19004874
https://doi.org/10.1017/S1049023X19004874


9. Myers CS. Shell Shock in France 1914-1918. Cambridge, United Kingdom:Cambridge

University Press; 1940.

10. Southard EE. Shell-Shock and Other Neuropsychiatric Problems Presented in Five

Hundred and Eighty-Nine Case Histories from the War Literature, 1914-1918.

Boston, Massachusetts USA: WM Leonard, Publisher; 1919.

11. Kardiner A. The Traumatic Neuroses of War (Psychosomatic Medicine Monographs 2-3).

New York, New York USA: Paul B. Hoeber; 1941.

12. Kilpatrick DG, Veronen LJ, Resick PA. Responses to rape: behavioral perspectives and

treatment approaches. Scand J Behav Ther. 1977;6:85–90.

13. American Psychiatric Association.Diagnostic and Statistical Manual of Mental Disorders.

Third edition. Washington, DC USA: American Psychiatric Association; 1980.

14. American Psychiatric Association. Diagnostic and Statistical Manual of Mental

Disorders. Fifth edition. Washington, DC USA: American Psychiatric Association;

2014, 271–274.

15. North CS, Tivis L,McMillen JC, et al. Psychiatric disorders in rescue workers after the

Oklahoma City bombing. Am J Psychiatry. 2002;159(5):857–859.

16. North CS, Tivis L, McMillen JC, et al. Coping, functioning and adjustment of rescue

workers after the Oklahoma City bombing. J Trauma Stress. 2002;15(3):171–175.

17. McFarlane AC. The etiology of post-traumatic morbidity: predisposing, precipitating

and perpetuating factors. Br J Psychiatry. 1989;154:221–228.

18. McFarlane AC. The longitudinal course of posttraumatic morbidity. J Nerv Ment Dis.

1988;176(1):30–39.

19. McFarlane AC, Papay P. Multiple diagnoses in posttraumatic stress disorder in the

victims of a natural disaster. J Nerv Ment Dis. 1992;180(8):498–504.

20. Spurrell MT,McFarlane AC. Post-traumatic stress disorder and coping after a natural

disaster. Soc Psychiatry Psychiatr Epidemiol. 1993;28(4):194–200.

21. Sims A, Sims D. The phenomenology of post-traumatic stress disorder.

Psychopathology. 1998;31(2):96–112.

22. Hull AM, Alexander DA, Klein S. Survivors of the Piper Alpha oil platform disaster:

long-term follow-up study. Br J Psychiatry. 2002;181(5):433–438.

23. North CS, Smith EM, Spitznagel EL. One-year follow-up of survivors of a mass

shooting. Am J Psychiatry. 1997;154(4):1696–1702.

24. Tarabrina NV, Lazebnaia EO, Zelenova ME. Psychological characteristics of

post-traumatic stress states in workers dealing with the consequences of the

Chernobyl accident. Journal of Russian & East European Psychology. 2001;39(3):29–42.

25. Ursano RJ, Fullerton CS, Kao T, et al. Longitudinal assessment of posttraumatic stress

disorder and depression after exposure to traumatic death. J Nerv Ment Dis.

1995;183(1):36–42.

26. Ersland S,Weisaeth L, Sund A. The stress upon rescuers involved in an oil rig disaster

“Alexander L. Kielland” 1980. Acta Psychiatr Scand. 1989;355:38–49.

27. Hagstrom R. The acute psychological impact on survivors following a train accident.

J Trauma Stress. 1995;8(3):391–402.

28. Mitchell TL,Griffin K, Stewart SH, et al. “Wewill never ever forget : : : :”The Swissair

Flight 111 disaster and its impact on volunteers and communities. J Health Psychol.

2004;9(2):245–262.

29. Stewart SH, Mitchell TL, Wright KD, et al. The relations of PTSD symptoms to

alcohol use and coping drinking in volunteers who responded to the Swiss air

Flight 111 airline disaster. J Anxiety Disord. 2004;18(1):51–68.

30. Gillespie GL, Bresler S, Gates DM, et al. Post-traumatic stress symptomatology

among emergency department workers following workplace aggression. Workplace

Health Saf. 2013;61(6):247–254.

31. Halpern J, Maunder RG, Schwartz B, et al. Identifying, describing, and expressing

emotions after critical incidents in paramedics. J Trauma Stress. 2012;25(1):111–114.

32. Lavoie S, Talbot LR, Mathieu L, et al. An exploration of factors associated with post-

traumatic stress in ER nurses. J Nurs Manag. 2016;24(2):174–183.

33. Adriaenssens J, de Gucht V, Maes S. The impact of traumatic events on

emergency room nurses: findings from a questionnaire survey. Int J Nurs Stud.

2012;49(11):1411–1422.

34. Elvira D, Dana, Rutledge, et al. Prevalence of secondary traumatic stress among

emergency nurses. J Emerg Nurs. 2009;35(3):199–204.

35. Hooper C, Craig J, David R, et al. Compassion satisfaction, burnout, and compassion

fatigue among emergency nurses compared with nurses in other selected in-patient

specialties. J Emerg Nurs. 2010;36(5):420–427.

36. Jonsson A, Halabi J. Work related post-traumatic stress as described by Jordanian

emergency nurses. Accid Emerg Nurs. 2006;14(2):89–96.

37. Lavoie S, Talbot LR, Mathieu L. Post-traumatic stress disorder symptoms among

emergency nurses: their perspective and a 'tailor-made’ solution. J Adv Nurs.

2011;67(7):1514–1522.

38. Gallagher S, McGilloway S. Living in critical times: the impact of critical incidents on

frontline ambulance personnel–a qualitative perspective. Int J Emerg Ment Health.

2007;9(3):215–223.

39. Khashaba EO, El-Sherif MA, Ibrahim AA, Neatmatallah MA. Work-related

psychosocial hazards among emergency medical responders (EMRs) in Mansoura

City. Indian J Community Med. 2014;39(2):103–110.

40. Lazarus A. Traumatized by practice: PTSD in physicians. J Med Pract Manage.

2014;30(2):131–134.

41. Mills LD, Mills TJ. Symptoms of post-traumatic stress disorder among emergency

medicine residents. J Emerg Med. 2005;28(1):1–4.

42. Pajonk FG, Cransac P,Muller V, et al. Trauma and stress-related disorders in German

emergency physicians: the predictive role of personality factors. Int J Emerg Ment

Health. 2012;14(4):257–268.

43. Somville FJ, De Gucht V, Maes S. The impact of occupational hazards and traumatic

events among Belgian emergency physicians. Scand J Trauma Resusc Emerg Med.

2016;24:59.

44. Carmassi C, Gesi C, Simoncini M, et al. DSM-5 PTSD and posttraumatic stress

spectrum in Italian emergency personnel: correlations with work and social adjustment.

Neuropsychiatr Dis Treat. 2016;12:375–381.

45. Joseph B, Pandit V, Hadeed G, et al. Unveiling posttraumatic stress disorder in trauma

surgeons: a national survey. J Trauma Acute Care Surg. 2014;77(1):148–154.

46. Zafar W, Khan UR, Siddiqui S, et al. Workplace violence and self-reported psycho-

logical health: coping with posttraumatic stress, mental distress, and burnout among

physicians working in the emergency departments compared to other specialties in

Pakistan. J Emerg Med. 2016;50(1):167–177.

47. Kang P, Yipeng LV, Lu Hao, et al. Psychological consequences and quality of life

among medical rescuers who responded to the 2010 Yushu earthquake: a neglected

problem. Psychiatric Research. 2015;230(2):517–523.

48. De Soir E, Knarren M, Zech E, et al. phenomenological analysis of disaster-related

experiences in fire and emergency medical services personnel. Prehosp Disaster Med.

2012;27(2):115–122.

49. Turner SW, Thompson J, Rosser RM. The Kings Cross fire: psychological reactions.

J Trauma Stress. 1995;8(3):419–427.

50. Sloan P, Rozensky RH, Kaplan L, et al. A shooting incident in an elementary school:

effects of worker stress on public safety, mental health, and medical personnel.

J Trauma Stress. 1994;7(4):565–574.

51. Epstein RS, Fullerton CS, Ursano RJ. Posttraumatic stress disorder following an air

disaster: a prospective study. Am J Psychiatry. 1998;155(7):934–938.

52. Weiss DS, Marmar CR, Metzler TJ, et al. Predicting symptomatic distress in

emergency services personnel. J Consult Clin Psychol. 1995;63(3):361–368.

53. Luce A, Firth-Cozens J, Midgley S, et al. After the Omagh bomb: posttraumatic stress

disorder in health service staff. J Trauma Stress. 2002;15(1):27–30.

54. Armenian HK,MorikawaM,Melkonian AK, et al. Loss as a determinant of PTSD in

a cohort of adult survivors of the 1988 earthquake in Armenia: implications for policy.

Acta Psychiatr Scand. 2000;102(1):58–64.

55. McCarroll JE, Fullerton CS, Ursano RJ, et al. Posttraumatic stress symptoms

following forensic dental identification: Mt. Carmel, Waco, Texas. Am J Psychiatry.

1996;153(6):778–782.

56. Lesaca T. Symptoms of stress disorder and depression among trauma counselors after

an airline disaster. Psychiatr Serv. 1996;47(4):424–426.

57. Chong MY, Wang WC, Hsieh WC, et al. Psychological impact of severe acute

respiratory syndrome on health workers in a tertiary hospital. British J of Psychiatry.

2004:185:127–133.

58. Maunder RG, Lancee WJ, Balderson KE, et al. Long term psychological and

occupational effects of providing hospital health care during SARS outbreak. Emerg

Infect Dis. 2006;12(12):1924–1932.

59. Nickell LA, Crighton EJ, Tracy C, et al. Psychological effects of SARS on hospital

staff: survey of a large tertiary care institution. JAMC. 2004;170(5):793–798.

60. Chua SE, Cheung V, Cheung C, et al. Psychological effects of SARS

outbreak in Hong Kong on high risk health care workers. Can J Psychiatry. 2004;

49(6):391–393.

61. McAlonan GM, Lee AM, Cheung V, et al. Immediate and sustained psychological

impact of an emerging infectious disease outbreak on health care workers. Can J

Psychiatry. 2007;52(4):241–247.

62. YaMei, Chao-Cheng, Chih-Yuan, et al. Survey of stress reactions among health care

workers involved with the SARS outbreak. Psychiatry Services. 2004;55(9):1055–1057.

63. Chan AO, Huak CY. Psychological impact of the 2003 severe acute respiratory syn-

drome outbreak on health care workers in a medium size regional general hospital in

Singapore. Occup Med. 2003;54(3):190–196.

64. Poon E, Liu KS, Cheong DL, et al. Impact of severe acute respiratory syndrome on

anxiety levels of front-line health workers. Hong Kong Med J. 2004;5:325–330.

65. Wong TW, Yau JKY, Chan CLW, et al. Psychological impact of severe acute

respiratory syndrome outbreak on health care workers in an emergency department

and how they cope. Europ J of Emerg Med. 2005;12(1):13–18.

66. LanceeWJ, Maunder RG, GoldbloomDS. Prevalence of psychiatric disorders among

Toronto hospital workers one to two years after SARS outbreak. Psychiatry Services.

2008;59(1):91–95.

67. Tham KY, Tan YH, Loh OH, et al. Psychological morbidity among emergency

department doctors and nurses after the SAS outbreak. Hong Kong J of Emerg Med.

2005;12(4):215–223.

642 Disaster and Mental Health of Medical Responders

Prehospital and Disaster Medicine Vol. 34, No. 6

https://doi.org/10.1017/S1049023X19004874 Published online by Cambridge University Press

https://doi.org/10.1017/S1049023X19004874


68. Lin CY, Peng YC, Wu YH, et al. The psychological effect of severe acute respiratory

syndrome on emergency staff. Emerg Med J. 2007;24(1):12–17.

69. Cheng-Sheng C, Hslu-Yueh W, Pinchen Yang, et al. The psychological distress of

nurses in Taiwan who worked during the outbreak of SARS. Psychiat Serv.

2005;56(1):76–79.

70. Pnagiota G, Christos M, Danai D, et al. General hospital staff worries, perceived

sufficiency of information and associated psychological distress during the A/H1N1

influenza pandemic. BMC Infect Dis. 2010;10:322.

71. Mohammaed AG, Turki A, Abdulla A, et al. Perception and attitude of emergency

room resident physicians toward Middle East Respiratory Syndrome outbreak.

Emerg Med Int. 2017;2017:6978256.

72. Sakuma A, Takahashi Y, Ueda I, et al. Post-traumatic stress disorder and depression

prevalence and associated risk factors among local disaster relief and reconstruction

workers fourteen months after the Great East Japan Earthquake. A cross-sectional

study. BMC Psychiatry. 2015;15:58.

73. Erol A, Zulfi E, Ali OD, et al. Frequency of posttraumatic stress disorder among relief

force workers after the Tsunami in Asia: do rescuers become victims? Prehosp Disaster

Med. 2006;21(3):168–172.

74. Kang P, Lv Y, Hao L, et al. Psychological consequences and quality of life among

medical rescuers who responded to the 2010 Yushu earthquake. A neglected problem.

Psychiatry Res. 2015;230(2):517–523.

75. Battles ED. An exploration of post-traumatic stress disorder in emergency nurses

following Hurricane Katrina. J Emerg Nurs. 2007;33(4):314–318.

76. Velden PGV, Kleber RJ, Koenen KC. Smoking predicts posttraumatic stress

symptoms among rescue workers: a prospective study of ambulance personnel

involved in the Enschede Fireworks Disaster. Drug Alcohol Depend. 2008;94(1-3):

267–271.

77. Misra M, Greenberg N, Hutchinson C, et al. Psychological impact upon London

Ambulance Service of the 2005 bombings. Occup Med. 2009;59(6):428–433.

78. Skogstad L, Fjetland AM, Ekeberg O. Exposure and posttraumatic stress symptoms

among first responders working in proximity to the terror sites in Norway on July 22,

2011 ‐ a cross‐sectional study. Scand J Trauma Resusc Emerg Med. 2015;23:23.

79. Bashir Alhajjar. Gaza nurses after war: are they traumatized? Procedia – Social and

Behavioral Sciences. 2014:114:802–809.

80. Abu-El-Noor NI, Aljeesh YI, Radwan AS, et al. Post traumatic, stress disorder among

health care providers following the Israeli attacks against Gaza Strip in 2014: a call for

immediate policy actions. Arch Psychiatr Nurs. 2016;30(2):185–191.

81. Lubin G, Sids C, Vishne T, et al. Acute stress disorder and posttraumatic stress

disorder among medical personnel in Judea and Samaria Areas in the years

2000-2003. Mil Med. 2007;172(4):376–378.

82. Perrin MA, DiGrande L, Wheeler K, et al. Differences in PTSD prevalence and

associated risk factors among World Trade Center disaster rescue and recovery

workers. Am J Psychiatry. 2007;164(9):1385–1394

83. Webber MP, Glaser MS, Weakley J, et al. Physician diagnosed respiratory conditions

seven to nine years following the world trade center disaster. Am J Industrial Medicine.

2011;54(9)

84. Yip J, Zeig-Owens R, Webber MP, et al. World trade center–related physical and

mental health burden among New York fire department emergency medical service

workers. Occup Environ Med. 2015;73(1):13–20.

85. Brewin CR, Rose S, Andrews B, et al. Brief screening instrument for post-traumatic

stress disorder. Br J Psychiatry. 2002;181:158–162.

86. Blevins CA, Weathers FW, Davis MT, et al. The posttraumatic stress disorder

checklist for DSM-5 (PCL-5): development and initial psychometric evaluation.

J Trauma Stress. 2015;28(6):489–498.

87. Blake DD, Weathers FW, Nagy LM, et al. The development of a clinician-

administered PTSD scale. J Trauma Stress. 1995;8(1);75–90.

88. Lovibond SH, Lovibond PF. Manual for the Depression Anxiety Stress Scales (DASS).

New South Wales, Australia: Psychology Foundation Monograph; 1995.

89. Goldberg D. Manual of the General Health Questionnaire. Windsor: NFER, Nelson

Publishing Co; 1978.

90. Cheng TA, Williams P. The design and development of a screening questionnaire

for use in community studies of mental disorders in Taiwan. Psycholog Med. 1986;

16(2):415–422.

91. Kroenke K, Spitzer RL. The PHQ-9: a new depression diagnostic and severity

measure. Psychiatric Annals. 2002;32(9):509–515.

92. Greenberg N, Cawkill P, March C, et al. How to TRiM away at posttraumatic stress

reactions: traumatic risk management-now and the future. J R Nev Med Serv.

2005;91(1):26–31.

Naushad, Bierens, Nishan, et al 643

December 2019 Prehospital and Disaster Medicine

https://doi.org/10.1017/S1049023X19004874 Published online by Cambridge University Press

https://doi.org/10.1017/S1049023X19004874

	A Systematic Review of the Impact of Disaster on the Mental Health of Medical Responders
	Introduction
	First Responders and Psychological Health
	Health Care Professionals and Psychological Health
	Emergency Nurses and Mental Health
	Prehospital Responders (Paramedics and Ambulance Personnel) and Mental Health
	Physicians and Mental Health
	Medical Responders and Mental Health
	Aim of the Selected Review

	Material and Methods
	Search Strategy
	Selection of Keywords
	Selection Criteria
	Screening of Articles
	Study Subjects
	Study Settings
	Measurement Strategies
	Outcomes Studied

	Findings
	Public Health Disasters
	Natural Disasters72-75
	Man-Made Disasters76-84

	Summary and Future Research
	Limitations
	Strengths of the Review
	Conclusion
	Supplementary Material
	References


