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Abstract

Background During natural catastrophes, hospital staff members'readiness for crisis management—particularly con-
cerning patient evacuation and improving their safety—becomes paramount. This study aimed to identify the com-
ponents contributing to hospital staff members’ preparedness to evacuate patients in an emergency.

Method A systematic review was conducted by searching databases such as Scopus, Web of Science, PubMed,
ProQuest, and grey literature through May 2023. Studies that offered unique qualitative or quantitative data regard-
ing hospital personnel readiness to evacuate patients in an emergency were included. Thematic analysis and descrip-
tive statistics were used to examine the extracted data points.

Results In total, there were 274 scientific articles. The total number of unique studies decreased to 181 after remov-
ing duplicate articles. 28 papers that were deemed appropriate for additional study were found based on the titles
and abstracts of these articles. Eighteen papers that met the inclusion criteria were selected for the systematic review
after their entire texts were finally assessed. Hospital staff preparedness for patient evacuation was divided into four
primary topics and nineteen sub-themes. The four primary themes that emerged were management, communica-
tion, individual issues, and training on the evacuation process.

Conclusion The implementation of proper disaster evacuation training programs can be achieved by elevating

the perceived sensitivity and protective motive of personnel and considering the personnel’s stages of change. Train-
ing hospital staff to properly evacuate patients during disasters is also significantly impacted by other factors, such

as effective administration, leadership and prompt and efficient communication.
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Introduction

A disaster refers to any unexpected and sudden event
that leads to the weakening and destruction of eco-
nomic, social, and physical capabilities, resulting in life
and financial losses, as well as the destruction of infra-
structure facilities, economic resources, and employment
opportunities within society [1-3]. While some disasters
such as floods and hurricanes can be predicted to some
extent, earthquakes remain less predictable [4, 5]. Con-
sequently, disaster preparedness becomes a fundamen-
tal principle in crisis management for any country, with
a particular emphasis on safeguarding critical facilities
like hospitals and their staff during such critical times
[6]. Developing and implementing a preparedness plan is
essential for effective disaster management [7].

Planning for disasters is an interdisciplinary activ-
ity that should be handled by the disaster management
body at the national level with thorough local and macro
country evaluations, particularly in nations that are more
prone to disasters. A grand plan can consider the local
economic, social, political, and cultural circumstances in
addition to the individual staff members’ motives [8].

Everyone wants to survive a crisis, but hospital staff
members have an additional responsibility to save
patients while ensuring their safety. This ability needs
robust mental and physical preparedness as well as great
motivation to carry out evacuation [9, 10].

Hospitals should carry out their mission of serv-
ing patients and providing care even in a calamity. As a
result, the hospital’s technical managers must carry out
the necessary and sufficient management for these cent-
ers to remain strong, and the staff members who are
directly involved in providing care need to have a par-
ticular plan in place to get ready for emergencies so that
they can tend to the needs of hospitalized patients and
handle a high volume of injured patients who come to the
hospital [11].

Hospital personnel preparedness for disaster manage-
ment, specifically in patient evacuation and enhancing
their safety, becomes a priority during natural disasters.
Analyzing the knowledge and readiness level of hospital
personnel concerning this issue can significantly impact
the vulnerability or safety of patients during evacuation
in the face of natural hazards [12].

Natural disasters like earthquakes, large storms, wild-
fires and man-made disasters can potentially damage
crucial hospitals. Ensuring safe evacuation under such
conditions necessitates a well-defined command struc-
ture, appropriate equipment, situational awareness meas-
ures, local coordination, and high resilience [13]. Due to
the unpredictable nature of disasters, ongoing disaster
preparedness and training are imperative to enhance
the ability to respond to such events and safely evacuate
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critically ill patients. Hospital personnel play a crucial
role in disaster preparedness, but many may need more
confidence to respond effectively and understand their
roles during these occurrences. When forced evacuations
occur, healthcare providers are held accountable as vic-
tims and responsible authorities. Hence, training person-
nel to comprehend their roles during natural disasters is
paramount [14].

Studies have shown that increasing personnel training
and education in disaster scenarios correlates with an
increase in hospital personnel’s confidence to evacuate
patients during such events. Utilizing simulations rep-
licating hazardous conditions and placing personnel in
such scenarios has proven highly successful in augment-
ing disaster management and patient evacuation prepar-
edness [15, 16].

To plan for more excellent hospital staff preparation to
carry out evacuation operations in disaster conditions,
this study aimed to identify the components of hospi-
tal personnel’s readiness to evacuate patients in such
circumstances.

Methods

This study was carried out using theme content analy-
sis and systematic review methodologies. The Preferred
Reporting Items for Systematic Reviews and Meta-Analy-
ses (PRISMA) guidelines were adhered to by the system-
atic review [17]. At first, the search strategy was defined
based on PRISMA to search, screen, select, and extract
data from the studies. This step and quality evaluation of
the studies were done by six researchers independently.
The following research phase was a thematic content
analysis of the data, including extracting the initial codes,
defining themes, and providing the draft.

Eligibility criteria

This research included any published articles (original,
review, communication, editorial, opinion, etc.) address-
ing the following keywords: Evacuation, Hospital, Health-
care workers/ personnel, Preparedness, and Disasters.
The exclusion criteria were: (1) articles that did not focus
on preparing hospital personnel to evacuate patients in
disasters; (2) non-English articles.

Ethical approval
The Iran University of Medical Sciences’ Ethic Commit-
tee granted ethical permission. (IR.IUMS.REC.1402.299).

Search strategy

The abovementioned keywords were searched on four
primary databases: PubMed, Web of Science, Scopus,
ProQuest and Google Scholar web search engine. The
search was concluded on 2023 May 5 (See Table 1).
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Table 1 The search strategy of the study
Database Query Number
of paper
PubMed ("Health care provider*”[Title/Abstract] OR “Health Personnel” [MH] OR “Health Personnel” [Title/Abstract] OR “Healthcare 155
Worker*'[Title/Abstract] OR “Health Care Professional*"[Title/Abstract]) AND (Evacuat*[Title/Abstract]) AND (Disasters[MH]
OR Disaster*[Title/Abstract])
Web of Science  TS=("health care provider*” OR“Nursing preparedness” OR “Nursing Education” OR “Health Personnel” OR "Healthcare 35
Worker*” OR “Health Care Professional*”) AND TS=(Evacuat*) AND TS=(Disaster*)
Scopus TITLE-ABS-KEY (“health care provider*” OR “Nursing preparedness” OR “Nursing Education” OR “Health Personnel” OR "Health- 78
care Worker*” OR “"Health Care Professional*”) AND TITLE-ABS-KEY (Evacuat*) AND TITLE-ABS-KEY (Disaster®)
ProQuest Ab, Ti("health care provider*" OR “Nursing preparedness”OR “Nursing Education” OR “Health Personnel”OR “Healthcare 6

Worker*” OR “"Health Care Professional*”) AND Ab, Ti(Evacuat®) AND Ab, Ti(Disaster*)

Quality assessment of included studies

The records resulting from the searches were imported
to EndNote v.20 for Windows. After excluding dupli-
cate records and the articles that had the research
exclusion criteria, the title/abstract of the final records
was screened to identify relevant articles. Then, a full
screening of the remaining articles was conducted.

Two members of the university’s Department of
Health in Disasters and Emergencies initially assessed
the quality of the incoming articles using the STORB,
JBI, and CASB checklists. Two more group mem-
bers then gave it another look, and finally, the articles
were examined in more detail using thematic content
analysis.

Data screening process

Thematic analysis and descriptive statistics were used
to examine the extracted data points. Descriptive
analyses were used to categorize each article based on
authors, topic, type of study, year, country and conclu-
sion. Also, the thematic content analysis approach was
adopted to determine the preparedness components of
hospital personnel for the evacuation of patients.

Results

In the initial electronic search across various data-
bases (PubMed, ProQuest, Web of Science, Scopus), a
total of 274 scientific articles were found. After elimi-
nating duplicate articles, the total number of unique
studies was reduced to 181 articles. 28 papers that
were deemed appropriate for additional study were
found based on the titles and abstracts of these arti-
cles. Among the 28 articles, 4 were unavailable, and 6
articles were excluded after assessing their full texts.
Finally, 18 papers were chosen for the systematic review
after meeting the inclusion criteria (See Fig. 1).

Descriptive statistics

The final selection of studies included those conducted
between 2005 and 2020. The selected studies comprised
10 from America, one from Sweden, one from Spain,
one from Australia, one from New Zealand, two from
China, and two from Japan. The characteristics of the
selected studies are shown in Table 2.

Thematic content analysis

Four major topics and 19 sub-themes were identified
from the systematic review and thematic content analy-
sis that describe hospital staff members’ readiness for
patient evacuation during a crisis. The main themes
included evacuation process training, individual fac-
tors, communication and management. The sub-themes
included educational approach, Target groups of educa-
tion, educational content, physical and psychological
aspects, spirituality, knowledge, disaster experience and
skills, ethical issues and considerations, ethical issues and
considerations, internal and external organizational com-
munications, healthcare staff-patient communication,
doing collaborative work, having Communication equip-
ment, Participation of the patient’s family in the evacu-
ation process, managing patients during evacuation,
evacuation planning, leadership and decision-making
process, existing standards, rules and policies for evacu-
ation, and resource allocation and administration (See
Table 3).

Discussion

Evacuation and relocation of hospitals in disasters is
one of the necessary and essential indicators of hospi-
tal preparedness against disasters [36]. Hospital evac-
uations are uncommon, but they have complicated
mechanisms and numerous repercussions because of
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Records following the removal
of duplicates (n =181)

Screening

Screened records (n =181)

l

Articles in full evaluated for
eligibility (n = 28)

l

Eligibility
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Records that the title and abstract
exclude (n = 153)

/Articles in full text are not included, for reasons\
(n=10)

1. Not available

2- Not Specifically for personnel
evacuation preparedness

3. were not related to the objectives
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Fig. 1 PRISMA (Version: 2020) Flowchart of a systematic review on the preparedness components of hospital personnel for the evacuation

of patients in disasters

the many patients and scarce resources [37]. Consid-
ering the importance of the subject, the present study
was conducted to examine the components of hospital
personnel preparedness to evacuate patients in disas-
ters with a systematic and thematic content analysis
method. The results of thematic content analysis led to
the extraction of four main themes: education, individ-
ual factors, communication, and management.

At a glance, descriptive results show that most of the
articles were conducted in America and some were
conducted in the continents of Asia, Europe and Aus-
tralia. This result clearly shows the research gap in this
field, especially for areas with natural disasters in the
world. America, which is usually at the top of the coun-
tries with natural disasters, has had a significant num-
ber of studies. On the other hand, some countries such
as India, Indonesia, Philippines, and Iran, which have
not been spared from the number and financial damage
of disasters, have not conducted a study in this regard
[38, 39]. Therefore, one of the primary results of this
review is the insufficiency of the number of studies in

the field of hospital evacuation in emergencies around
the world, especially in disaster-stricken countries.

Hospital evacuation is the temporary transfer of people
and property to safe places before, during or after a haz-
ardous event to protect them [40]. Therefore, consider-
ing that hospital activities during disasters deal with the
lives of patients and personnel, the existence of a stand-
ard practical guide for hospital activities, including emer-
gency evacuation, is a requirement [41].

The first theme that emerges in this review is educa-
tion, which includes Evacuation process training for
patients [24, 34], personnel [24, 30, 35], and vulnerable
groups [35], While one of the most important groups in
the timely action to evacuate the hospital, that is, hospi-
tal managers, have been neglected. Education is accepted
as one of the main pillars of improving disaster manage-
ment. Different hospital wards need planning in the field
of equipment supply, clarification of jobs, organization of
triage team members, and cohesion of the organizational
structure before unexpected risks occur [42]. These will
only be implemented with the training of managers,
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Table 3 The elements of hospital staff readiness for patient evacuation during emergencies, as determined by theme content analysis

and systematic review

Evacuation process training  Educational approach

Individual factors

Communications

Target groups of education

Educational content

Physical factors

Psychological factors
Spiritual factors

Knowledge, disaster experience
and skill

Ethical issues and considerations

Gamification [18]
Practice [18-24]
Workshop [20]
simulation [19, 23, 25]
speech method [18, 22]
Online training [18, 22]

patients [23, 24]
General population [20]
Vulnerable group [20]
Staff [20, 23, 26]

Health issues Environmental Health [27]
Prevention methods [22, 27]

Safety issues Personal protection measures [27]
Disaster awareness [20]
Disasters and emergencies Prepared-
ness [23]

Physical fatigue [27]
long shift [27]
Physical ability [26, 28]

Adaptability and mental resilience [22, 24, 29]
Anxiety management abilities [23]

sacrifice [29]
religious beliefs [22]

Acquaintance and recognition of employees from the evacuation plan [21]
Education level of personnel [26, 30]

Previous evacuation experience [19, 22, 24, 27, 28]

Healthcare proficiency [29-31]

Personnel mastery of their duties [32]

Having problem-solving skills [29]

Job and organizational commitment [29]
Responsibility [29]

Professional ethics [29]

Emotional support for patients [33]

Internal and external organizational communications [18, 23, 24, 29, 32, 34]
Healthcare staff -patient communication [27]

Doing collaborative work [18, 22, 24, 29]

Having Communication equipment [22, 27]
Participation of the patient’s family in the evacuation process [25]
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Table 3 (continued)
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Management Managing patients during evacuation

Correct transfer of patients [22, 24, 25, 33]

Preparing patients for evacuation [18, 27]

Medical document management [22, 23, 33, 34]

Managing vulnerable patients [23, 24, 27, 31, 32]

System for patient relocation to other healthcare facilities [21, 33, 34]
Therapeutic and palliative care 33, 34]

Evacuation planning

Employees Performance appraisal and retraining program [26]

Evacuation prioritization [33]

Evacuation action plan [21, 22, 24, 25, 29, 33-35]
Comprehensive plan of critical evaluation [35]
Review the evacuation plan [21]

Existence of educational programs [21, 29]

Leadership and decision-making
process

Department coordination and cooperation [30, 35]
Human resources management [18, 19, 22, 33]

Timely decision making [32]
Personnel participation in decision-making [32]

Existing standards, rules and policies
for evacuation

The exit route is clear [25]
Program uniformity and standardization [32]

Early warning system [24]

Resource allocation and administra-
tion

Equipment resources

Physical resources and infrastructure

Human resources

Welfare services and social support [22,
23, 25]

The existence of sufficient manpower
[18,27,33]

The existence of trained manpower [25]

Efficient resource utilization [31]
Having enough equipment [19, 22, 24,
27,30, 32-35]

Designated place for evacuation [25]
Create a workspace [33]

including hospital managers, matrons and supervisors.
Despite the importance of training in clarifying hospital
evacuation processes in disaster situations, studies have
yet to be conducted worldwide using educational inter-
vention or RCT in this field [19, 26, 43]. Therefore, one of
the significant results of this study is showing the insuf-
ficient number of training studies for the target groups to
evacuate the hospital in accidents.

The second theme in the thematic analysis was indi-
vidual factors related to staftf preparedness for hospital
evacuation. Hospital staff should have medical, psycho-
social and social support services to maintain physical
and mental health, resolve conflicts and work obligations
and perform emergency roles in emergencies. In such
circumstances, employees who are mentally or physically
affected by emergency conditions should be supported in
terms of psychosocial, treatment or continuous rehabili-
tation [44].

Ethical considerations are among the individual fac-
tors of personnel preparedness to evacuate the hospital.
In this review, topics such as commitment, responsibility,
and patient emotional support were extracted from the
reviewed studies. Various studies have emphasized that
preserving patients’ privacy and respecting their identity

are essential moral values that become more important
in emergencies such as disasters [5, 45]. Hospital staff will
face ethical challenges. On the one hand, they must save
their lives; on the other hand, they have to save patients’
lives. All these critical issues must happen in a short
period. This indicates the need to support patients and
medical staff and directly raises ethical issues regarding
whom to evacuate and who has decision-making power.
However, studies showed a significant knowledge gap for
emergency triage and related ethical and legal concerns
[46]. Prioritizing patients in emergencies, when resources
are scarce and there is less time to make decisions, is one
of the most challenging ethical issues for staff during hos-
pital evacuation [47]. Due to the issue’s importance, the
American Medical Association’s Code of Medical Ethics
states that due to the medical staff’s obligation to care for
the sick and injured, they must provide emergency medi-
cal care during disasters. However, due to these issues,
it is necessary to pay attention to ethical issues in hos-
pital personnel in advance for a quick and appropriate
response to evacuate the hospital in disasters.

Among the individual factors related to people’s pre-
paredness in a disaster were people’s knowledge, expe-
rience and skills. Numerous research studies have



Moslehi et al. BMC Emergency Medicine (2024) 24:21

demonstrated the relevance and efficacy of individual
elements, such as knowledge and behavioral skills, in the
performance of hospital staff during emergencies and
disasters [48, 49]. Studies have shown that only half of the
staff have adequate knowledge and performance in hos-
pital emergency evacuation, which indicates the need to
develop appropriate intervention strategies to improve
the knowledge and performance of hospital employees
in the face of possible disasters [50]. A study in southern
Iran found that doctors, nurses, and other hospital staff
needed more knowledge about disaster preparedness
[36]. Another study also showed that stages of change in
individuals play a significant role in learning new behav-
iors [51].

Communication was the third theme identified in
the present thematic analysis. Communications, like
other hospital activities, may be affected during disas-
ters. According to the unfavorable conditions, different
methods should be used to call the hospital personnel
to use them when the disaster occurs [52]. Hospitals
should identify potential facilities in their evacuation
plan, including facility capabilities and the types and
numbers of patients they can potentially accommodate.
It can pre-display communication that occurs during a
discharge event. If physicians are not aware of their role
during evacuation, the operational plan should ensure
communication of roles and job duties for physicians
[47]. Effective communication is essential for a success-
ful emergency evacuation, both inside the hospital and
between it and outside organizations [53]. . Communica-
tion and information management are among the most
essential components of hospital evacuation manage-
ment during disasters. Worksheets and checklists that
are standard help with efficient communication. Emer-
gency evacuation packs, which can include worksheets,
phone numbers, facilities and equipment for transfers,
and disposable patient care items, should be made and
made available by hospitals [54]. One of the critical issues
in the field of disaster is risk communication between the
public, patients, hospital staff, managers, and media. In
such a situation, a proper notification system should be
established during hospital evacuation [55, 56], which
was not addressed in the studies reviewed in this system-
atic review.

The fourth theme in the thematic content analysis was
management, which included several subthemes includ-
ing leadership and decision-making, patient manage-
ment, resource management, standards, and planning.
No single formula or algorithm can be prescribed for
deciding how to evacuate a hospital in a disaster, how-
ever, at least a plan or instruction for hospital evacua-
tion is necessary according to the conditions. In fact, if
the hospital has a prepared emergency operations plan
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and operates according to the hospital’s incident com-
mand, the leader, often a senior hospital administra-
tor, will decide to evacuate together with the hospital’s
senior staff [57]. Leaders must ensure that the essential
needs of patients are met during emergency evacua-
tion. They must also confirm the patient’s identity and
the transfer’s destination and have a document confirm-
ing the patient’s evacuation from the hospital [47]. An
emergency response team consisting of doctors, nurses,
midwives, staff trained by emergency management tech-
nicians, paramedics and a trained ambulance driver is
essential for evacuations [55]. A study in Iran concluded
that the hospital incident command system can effec-
tively increase hospital staff’s readiness and speed of
action during disasters [58]. Sawano et al. suggested that
hospital evacuation insights during disasters should be
considered in disaster preparedness policies, planning,
training and pre-testing of these plans [59]. As in other
organizations, all aspects of decision-making in hospi-
tals must be implemented and monitored. Establishing
the necessary coordination with senior management is
essential in making good decisions about hospital evacu-
ations in disasters [53].

The number of studies on the preparedness of hospital
personnel to evacuate patients in disasters was few, and
the lack of access to the full text of several articles led us
to review only 18 relevant articles on this topic.

Conclusions

In general, the results of this systematic review using
18 studies conducted worldwide showed that evacua-
tion process training, individual factors, communica-
tion, and management are the practical components of
the preparedness of hospital staff for hospital evacuation
in disasters. Without taking into account the individual
conditions of the personnel and the stages of change
of each personnel and staff protection motivation, the
training process will not be effective, so first the stages
of change of personnel should be identified and then
proper training should be given. It is suggested that more
interventional and educational studies be conducted to
improve the knowledge and performance of hospital per-
sonnel regarding emergency evacuation. To prepare a
suitable training program for hospital personnel, it is first
necessary to determine the stages of change of health
care personnel based on the TTM model. Afterward, it
is essential to assess the motivation of employees to assist
in patient evacuation according to protection motivation
theory. Finally, a suitable training program can be deter-
mined by assessing the people’s readiness. There must be
much exercise so that the stress of the emergency does
not cause forgetting.
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