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Background. The emergency medical service (EMS) provides first-line medical care to people who require urgent medical care in
emergency and disaster situations. Preparedness is the most effective approach for the management of disaster risks, and it is
essential for the emergency medical service (EMS) providers, such as paramedics, emergency medical technicians (EMT), and
other EMS personnel. This systematic review will explore evidence on the preparedness of emergency medical service providers in
emergency and disaster situations by reviewing peer-reviewed journal articles. Methods/Design. This study will be conducted on
peer-reviewed articles published between 2005 and 2019 to explore the preparedness of emergency medical service providers in
emergencies and disasters. Scopus, Web of Science, PubMed, and Google Scholar will be thoroughly searched to identify published
studies on emergency and disaster preparedness. The following keywords will be used for searching the databases: “Medical
Technician,” “Paramedic,” “Emergency Paramedic,” “Emergency Medicine Technician,” “Emergency Medical Technician,”
“Emergency Prehospital Provider,” “Emergency Preparedness,” “Disaster Preparedness,” “Hospital Preparedness,” “Disaster
management,” “Disaster Competencies,” “Disaster Readiness,” “Disaster,” “Disaster Role,” “Readiness, Preparedness, Terrorist,”
“Mass Casualty Incident,” “Major incidents,” “Mass Casualty,” “Mass Gathering,” “CBRNE,” “Weapons of Mass Destruction,”
and “Chemical, Biological, Radiological, Nuclear, and Explosive Event.” Discussion. To the best of our knowledge, no com-
prehensive review study has been conducted on the preparedness of emergency medical service providers in disaster situations.
This study is the first attempt to address this gap. It will also explore the key dimensions in disaster preparedness of EMS providers
and the strategies to enhance their preparedness. Identifying the key dimensions of disaster preparedness is the first step in
designing and developing valid instruments to evaluate EMS provider’s disaster preparedness and as well as adopting appropriate
strategies to improve the level of their preparedness (This systematic review is registred in PROSPERO with CRD42020149689).
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1. Background

The emergency medical service (EMS) provides first-line
medical care to victims who need emergent and urgent
medical care during emergency and disaster situations. The
WHO considers EMS as an integral part of any effective and
efficient health system [1]. Disasters, especially natural di-
sasters, are inevitable and occur almost everywhere in the
world and affect communities [2]. In 2018, 281 climate-

related and geophysical events occurred in the world [3], and
at the time of writing this paper (22 Aug 2020), the Covid-19
pandemic has caused the death of 848,484 people in the
world [4]. As a simple definition, any event that overwhelms
existing societal systems is a disaster [1]. The United Nations
Office for Disaster Risk Reduction (UNISDR) defines a
disaster as a serious disruption of the functioning of a
community or a society due to hazardous events interacting
with conditions of vulnerability and exposure, leading to
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widespread human, material, economic and environmental
losses, and impacts [5]. Given the widespread occurrence of
emergencies and disasters, managing their impacts, partic-
ularly health impacts, is essential, and it has been advocated
by international organizations such as the Sendai Frame-
work for Disaster Risk Reduction (SFDRR) 2015-2030 [6].
Preparedness is one of the main phases and components of
disaster risk management [7], and the SFDRR 2015-2030
emphasizes an increase in preparedness as part of the first
five main priorities (priority # 4) of disaster risk reduction
strategy [6]. Preparedness is considered as an outcome and a
goal of disaster risk reduction (DRR). The health systems as
one of the main pillars of the communities play the most
important role in disaster risk reduction. Hence, special
consideration of the preparedness of the health systems,
especially EMS systems is essential to ensure the imple-
mentation of the SFDRR 2015-2030 [8]. The EMS systems
provide first-line medical care for emergency and disaster
victims worldwide [1]. Historically, the civilian experiences,
and especially the experiences of caring for the casualties of
past wars, have played a significant role in shaping current
EMS principles and methods [1]. The US Civil War, for
example, was largely the starting point for EMS systems in
the United States [9]. Over the last 50 years, the emergency
medical service systems have developed around the world,
and they are developing today [1]. With the spread of major
emergencies and disasters around the world, the need for
prehospital emergency care services has been further
strengthened and concluded that EMS providers need to be
more trained and prepared for a coordinated and efficient
response [1]. EMS providers are the first healthcare pro-
viders to be present in the natural disaster fields, and they are
also present at manmade disasters fields such as chemical,
biological, radiological, and nuclear sites and explosive-re-
lated agents (CBRNE) which are potential targets of terrorist
attacks [10]. They play an important role in the planning,
response, and recovery from emergency and disasters, and
according to the United State Department of Homeland
Security (USDHS), the incident management, triage, pre-
hospital treatment, management and distribution of medical
equipment, prevention, care, and protection of the injured
people are among the duties of the EMS in various emer-
gencies and disaster situations [11]. Investigating the current
state of disaster preparedness and the capabilities of the EMS
providers in response to emergency and disasters could be a
major step towards enhancing the outcome and recovery
from disasters. Lack of preparedness of the EMS providers
leads to the undesirable outcome and may impede effective
recovery from disasters in the communities [12]. Therefore,
this systematic review will be conducted to explore the levels
and key dimensions of the emergency medical service
providers” preparedness in response to major emergencies
and disasters to provide insights into their preparedness in
handling disaster situations.

2. Methods/Design

2.1. Research Questions. The primary objectives of this
systematic review include the following:
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(1) What are the preparedness level of EMS providers
(i.e., EMTs, paramedics, nurses, physicians, and
other EMS professional personnel that work in
prehospital setting) in response to major emergen-
cies and disasters?

(2) What are the key dimensions of EMS providers’
preparedness for response to major emergencies and
disasters?

3) What are the strategies to enhance EMS providers’
g p
preparedness for response to major emergencies and
disasters?

2.2. Systematic Review. This systematic review study will be
conducted using the PRISMA protocol (PRISMA-P 2015)
[13]. This protocol is developed using the PRISMA protocol
checklist and has been submitted at PROSPERO with the
submission number 149689.

3. Eligibility Criteria

3.1. Inclusion and Exclusion Criteria. In this study, English
studies including initial studies (i.e., qualitative, observa-
tional, and interventional studies) and secondary studies
(i.e., systematic review, narrative review, and meta-analysis)
published between 2005 and 2020 and their objectives to
measure disaster preparedness of emergency medical service
providers will be included. Also, the high-quality post-
incident reviews and the actions report about major inci-
dents and disasters that are in the grey literature (i.e., the
conference papers, theses and dissertations, the websites of
identified authorities, and other grey literature sources) and
published following independent investigations will be in-
cluded. The studies that (1) did not report findings on di-
saster preparedness of EMS providers, (2) included EMS
providers as part of a sample with other professionals, (3)
reported findings on EMS providers’ preparedness in situ-
ations other than emergencies and disasters and, (4) which
are not published or do not have the abstract and full text,
and (5) book chapters, dissertations/theses, and conference
papers will be excluded.

3.2. Type of Participants. The study participants include all
the emergency medical personnel such as emergency
medical technicians (EMTs), paramedics, ambulance tech-
nicians, EMS nurses, and EMS physicians. The study im-
poses no age, gender, ethnicity, and other population
characteristic restrictions.

3.3. Information Sources and the Search Strategy. The elec-
tronic databases such as PubMed, Web of Science Core
Collection, Scopus, and Google Scholar will be searched to
access the relevant studies. For searching each database,
initially, the keywords are determined, and their synonyms
are specified using MESH. Then, English keywords and their
combination will be searched in the aforesaid databases
based on title tag, abstract, and keywords from 2005 to 2019.
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The syntax searched in the databases to obtain relevant
studies will be as follows.

3.4. PubMed. The search terms used are as follows: “Medical
Technician*”[tiab] OR Paramedic*[tiab] OR “Emergency
Paramedic*”[tiab] OR “Emergency Medicine Techni-
cian*”[tiab] OR “Emergency Medical Technician*”[tiab] OR
“Emergency Prehospital Provider*”[tiab]) AND (“Emer-
gency Preparedness”[tiab] OR “Disaster Preparedness”[tiab]
OR “Hospital preparedness”[tiab] OR “Disaster manage-
ment”[tiab] OR “disaster competencies”[tiab] OR “disaster
readiness”[tiab] OR Disaster*[tiab] OR “disaster role”[tiab]
OR readiness[tiab] OR preparedness[tiab] OR CBRNE]tiab]
OR Terrorist* OR “Mass casualty incident*”[tiab] OR
“Major incident*”[tiab] OR “Mass Casualty” OR “mass
gathering™”[tiab] OR “Weapons of Mass Destruction”[tiab]
OR Chemical[tiab] OR Biological[tiab] OR Radiological
[tiab] OR Nuclear[tiab] OR Explosive[tiab].

3.5. Scopus. The search terms used are as follows: TITLE-
ABS-KEY (“Medical Technician®*”) OR TITLE-ABS-KEY
(Paramedic*) OR TITLE-ABS-KEY (“Emergency Para-
medic*”) OR TITLE-ABS-KEY (“Emergency Medicine
Technician*”) OR TITLE-ABS-KEY (“Emergency Medical
Technician®”) OR TITLE-ABS-KEY (“Emergency Pre-
hospital Provider*”) AND TITLE-ABS-KEY (“Emergency
Preparedness”) OR TITLE-ABS-KEY (“Disaster Prepared-
ness”) OR TITLE-ABS-KEY (“Hospital preparedness”) OR
TITLE-ABS-KEY (“Disaster management”) OR TITLE-
ABS-KEY (“disaster competencies”) OR TITLE-ABS-KEY
(“disaster readiness”) OR TITLE-ABS-KEY (Disaster*) OR
TITLE-ABS-KEY (“disaster role”) OR TITLE-ABS-KEY
(readiness) OR TITLE-ABS-KEY (preparedness) OR TI-
TLE-ABS-KEY (CBRNE) OR TITLE-ABS-KEY (Terrorist*)
OR TITLE-ABS-KEY (“Mass casualty incident*”) OR TI-
TLE-ABS-KEY (“Mass Casualty”) OR TITLE-ABS-KEY
(“Major incident*”) OR TITLE-ABS-KEY (“mass gath-
erings*”) OR TITLE-ABS-KEY (“Weapons of Mass De-
struction”) OR TITLE-ABS-KEY (Chemical) OR TITLE-
ABS-KEY (Biological) OR TITLE-ABS-KEY (Radiological)
OR TITLE-ABS-KEY (Nuclear) OR TITLE-ABS-KEY
(Explosive).

3.6. Web of Science. The search terms used are as follows:
TS = (“Medical Technician*” OR Paramedic* OR “Emer-
gency Paramedic*” OR “Emergency Medicine Technician*”
OR “Emergency Medical Technician*” OR “Emergency
Prehospital Provider*”) AND TS = (“Emergency Prepared-
ness” OR “Disaster Preparedness” OR “Hospital prepared-
ness OR “Disaster —management” OR “disaster
competencies” OR “disaster readiness” OR Disaster* OR
“disaster role” OR readiness OR preparedness OR CBRNE
OR Terrorist* OR “Mass casualty incident*” OR “Major
incident*” OR “Mass Casualty” OR “mass gathering*”OR
“Weapons of Mass Destruction” OR Chemical OR Biological
OR Radiological OR Nuclear OR Explosive.

3.7. Methods for Study Selection. After searching all the
databases, the selected articles will be entered into EndNote,
and duplicates will be removed. In the next step, the titles
and abstracts will be reviewed to find relevant studies.
Following and determining the relevant studies, two well-
informed reviewers specialized in the field independently
study the full text of the articles. Any potential disagreement
between the two reviewers will be resolved through a group
discussion and consensus. Also, in the case of unresolved
disagreement, a third reviewer will be invited for assistance.
Furthermore, to find other potentially relevant articles, the
references of the extracted articles will be investigated. Using
the remarks made by specialists in this field, the credible
journals related to this field will also be manually reviewed to
find relevant studies published between 2005 and 2019 (see
additional file 2: flow chart of the selection process (available
here)).

3.8. Methods for Data Extraction. Data will be extracted by a
full-text review of the selected articles. The extracted data
will include specific details about (1) country, (2) research
methodology, (3) research instruments, (4) reported level of
disaster preparedness of EMS providers, (5) the main
component and dimensions of EMS providers’ disaster
preparedness, and (6) the strategies to enhance EMS pro-
viders’ preparedness for response to major emergency and
disasters. Also, through the reviewer’s consensus, other
details will be extracted from the selected article.

3.9. Quality Assessment. Due to the inclusion of studies with
different methodologies, no unique tools for quality as-
sessment can be presented in this step. Therefore, to evaluate
the methodological quality of the included studies, never-
theless, quality assessment tools introduced in the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) will be used depending on the type
of the study. In this step, the articles will be assessed by two
independent reviewers following its proper assessment tool
for determining the eligibility of the articles for inclusion.
Any disagreements will be resolved through a group dis-
cussion or by a third reviewer.

3.10. Data Analysis and Data Synthesis. Given our current
knowledge of the literature, diversity of the samples, and
variances in the data collection method, the use of statistical
methods such as quantitative meta-analysis for the analysis
of the data would not be possible. Hence, the thematic
analysis technique (Center for Reviews and Dissemination,
2008) will be used for the analysis of the extracted data.

4. Discussion

Preparedness is one of the most important strategies for
disaster risk management based on international documents
such as SFDRR 2015-2030 [6]. Hence, the preparedness of
healthcare professionals, especially EMS providers, is criti-
cal. A review of the literature shows that extensive studies



have been conducted on the preparedness status of other
healthcare workers in disaster situations [2, 14-16]. How-
ever, to date, there is no comprehensive study conducted on
the disaster preparedness status of EMS providers. This
systematic review will address this gap by bringing together
evidence in this area. It will also explore the key dimensions
in disaster preparedness of EMS providers and the strategies
to enhance their preparedness. Identifying the key dimen-
sions of disaster preparedness is the first step in designing
and developing valid instruments to evaluate EMS provider’s
disaster preparedness and as well as adopting appropriate
strategies to improve the level of their preparedness.
Therefore, the results of this study will provide valuable
information for EMS officers, administrators, and re-
searchers in an attempt to enhance EMS provider’s pre-
paredness and the outcome of the EMS system in emergency
and disaster situations.
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