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Abstract
Introduction: Societies invest substantial amounts of resources on disaster preparedness
of hospitals. However, the concept is not clearly defined nor operationalized in the
international literature.
Aim: This review aims to systematically assess definitions and operationalizations of
disaster preparedness in hospitals, and to develop an all-encompassing model, incorporat-
ing different perspectives on the subject.
Methods: A systematic search was conducted in five databases: Scopus, PubMed, Web of
Science, Disaster InformationManagement Research Centre, and SafetyLit. Peer-reviewed
articles containing definitions and operationalizations of disaster preparedness in hospitals
were included. Articles published in languages other than English, or without available
full-text, were excluded, as were articles on prehospital care. The findings from literature
were used to build a model for hospital disaster preparedness.
Results: In the included publications, 13 unique definitions of disaster preparedness in
hospitals and 22 different operationalizations of the concept were found. Although the
definitions differed in emphasis and width, they also reflected similar elements. Based
on an analysis of the operationalizations, nine different components could be identified that
generally were not studied in relation to each other. Moreover, publications primarily
focused on structure and process aspects of disaster preparedness. The aim of preparedness
was described in seven articles.
Discussion/Conclusion: This review points at an absence of consensus on the definition
and operationalization of disaster preparedness in hospitals. By combining elements of
definitions and components operationalized, disaster preparedness could be conceptualized
in a more comprehensive and complete way than before. The model presented can guide
future disaster preparedness activities and research.

Verheul MLMI, Dückers MLA. Defining and operationalizing disaster preparedness in
hospitals: a systematic literature review. Prehosp Disaster Med. 2020;35(1):61–68.

Introduction
Disaster, man-made or natural, can occur at any time anywhere in the world. From 2005
through 2014, the total damage world-wide as calculated by the United Nations Office for
Disaster Risk Reduction (UNISDR; Geneva, Switzerland) was US$1.4 trillion, with
0.7 million people killed and 1.7 billion people affected.1 The risk of exposure to natural
hazards and climate change, terrorism, and epidemics with serious health consequences is
likely to increase. Internationally, society spends an enormous amount of money and effort
on disaster preparedness: attempts to reduce vulnerabilities of communities, to be able to
deal with the consequences of disasters, and to recover from the effects of disasters.2,3

Within disaster preparedness, health care plays an indispensable role, since disasters
lead to large numbers of people seeking medical attention.4,5 Within health care disaster
preparedness, hospitals deserve separate consideration. Their role in disasters is vital in
that they provide definitive, life-saving, and emergency care for the injured.6

The significance of disaster preparedness in hospitals is not debated; however, different
authors seem to approach the subject differently, with different levels of analysis and
different degrees of complexity. For instance, some authors try to develop frameworks
for disaster response in health care,7 while others focus on the individual employee in
the health care organizations,8 or on instruments to measure public health preparedness.9
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Differences in focus, approach, and complexity are potential
obstacles for the transfer of knowledge and lessons learned between
scholars, but more importantly, they can hinder the development
of actual preparedness in hospitals. In order to help hospitals to
prepare for disaster, a common basis is needed.

This study sought to contribute to that common basis by a
systematic assessment of definitions and operationalizations of
disaster preparedness in hospitals and, subsequently, by developing
an all-encompassing model incorporating different perspectives on
the subject.

Methods
Databases and Search Strategy
A systematic review of the relevant literature was conducted,
based on the guidelines of the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA). To identify
relevant studies, an electronic search in five scientific databases ‐
Scopus (Elsevier; Amsterdam, Netherlands); PubMed (National
Center for Biotechnology Information, National Institutes of
Health; Bethesda, Maryland USA); Web of Science (Thomson
Reuters; New York, New York USA); Disaster Information
Management Research Center (DIMRC; Bethesda, Maryland
USA); and SafetyLit (SafetyLit Foundation Inc.; San Diego,
California USA) ‐ was performed. The searches were initially
conducted in 2017, with a final update and check in December
2018. The search strategy was based on a combination of
search terms in title and abstract (Table 1 and Table 2). A research
librarian worked with the reviewers to develop the search strategy
and select appropriate databases for the search.

Eligibility Criteria and Selection
Peer-reviewed studies with disaster preparedness concepts,
definitions, criteria, or operationalizations in a hospital setting

were included. In this research, operationalization is used in
the meaning Greenwood gave to the term: “To operationalize a
concept is to identify those variables in terms of which the
phenomenon ( : : : ) can be accurately observed. Variables thus
identified become the indexes of the phenomenon.”10

Studies published in languages other than English, or with no
full-text available, were excluded, as were articles that described
themes other than health care, works outside an emergency or crisis
context, or articles on prehospital care. Screening took place in
three rounds. During the first round, two authors (MV and
MD) independently screened articles retrieved on title and
abstract, based on the inclusion and exclusion criteria, and decided
on eligibility by consensus. In the second round, the full-texts of the
selected studies were screened. Reading the full-texts revealed that
some terms were missing in the original search string. For this
reason, an additional search (Table 2) was conducted in the same
five databases.

Data Extraction and Analysis
For each included study, a data extraction form was filled out
to systematically extract information on the year of publication,
journal, country of origin, general focus of the paper, preparedness
definitions (quoted directly from the study), preparedness oper-
ationalizations, and the aims of preparedness. After having
extracted and structured the definitions, operationalization,
and aims presented in the works, a model for hospital disaster
preparedness was developed. The intention beforehand was to
create a conceptual model, reflecting perspectives and compo-
nents recognized as relevant by different authors, as well as the
interrelations between the components, and to make, if possible,
a distinction between the essential features of preparedness on the
one hand and their determinants on the other.

Results
Number of Studies Found
The original search yielded 2,057 articles (Figure 1). The first
author screened these for doubles (338). All titles and abstracts
of the remaining 1,719 were screened by both authors for relevance
and significance. Both researchers agreed on the exclusion of 1,318
articles, the inclusion of 175 articles, and were undecided in 226
cases. All undecided cases were included. These 401 articles
were screened in full-text in round two by the first author, while
the second author checked samples.

The extended search resulted in an additional 21 articles, which
were again screened by both reviewers based on title and abstract for
relevance and significance. In this third round, six extra articles
were included.

After the full-text screening of 407 articles, a total of 375 articles
were excluded for various reasons. Articles that focused on preho-
spital preparedness, for instance, were not deemed relevant to
answer the research question and were excluded for that reason.
The screening of the reference lists of all articles led to five extra
articles to be included.

The final search in December 2018 followed the same steps as
described above and yielded three more articles. Eventually, the
total screening process yielded 40 articles to be included in
this study.

Description of Included Studies
Appendix 1 (available online only) contains data extracted from
each included study using data extraction forms. The publication

1. hospital or hospitals

and

2. disaster* or “mass casualty incident” or emergency

and

3. prepar* or planning or “disaster planning”

and

4. operationalization or definition or define* or concept* or theory or
framework

Verheul © 2020 Prehospital and Disaster Medicine

Table 1. Search Strategy

1. hospital or hospitals

and

2. disaster* or “mass casualty incident” or emergency

and

3. resilience or “surge capacity” or readiness

and

4. operationalization or definition or define* or concept* or theory or
framework
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years of the articles included in the study ranged from 2004-2018,
thus spanning more than one decade. The studies were found in
25 different journals, with authors from six different countries.
The general focus of the studies has lain on measuring or assessing
hospital disaster preparedness in 16 of the studies, while the other
24 studies focused on the effects of preparedness activities
(N = 4), the definition of preparedness (N = 3), or other related
themes (N = 17).

Findings on Preparedness Definitions
Table 3 gives an overview of the original definitions found in
the literature.8,9,11–21 Of the 40 articles included in this

study, 13 provided an original definition of preparedness and
five authors referred to definitions from other articles.22–26

Definition was defined as “a statement that explains the exact
meaning of a word or phrase.”27 The articles included in this
study contained 13 different definitions of preparedness. What
these definitions had in common was that they described prepar-
edness in terms of: (1) an action (managing,15 planning,21 or
maintaining13); (2) aimed at minimizing or reducing16 certain
consequences (challenges in general, or more specifically:
increased and potentially unusual medical needs of affected
populations, overwhelmed routine capabilities, or a progressive
influx of patients8,13–15); that (3) needed to be carried out adhering

Research Question: How is disaster preparedness in hospitals defined and operationalized?

Search string: title-abs ( hospital or hospitals ) AND ( disaster* or "mass casualty
incident" or emergency ) AND ( prepar* or planning or "disaster planning" or

resilience or  “surge capacity “or
readiness ) AND ( operationalization or definition or define* or concept*

or theory or framework )

Scopus PubMed Web of
Science SafetyLit

Duplicate Removal (–338)

401

Title/Abstract Analysis

1719

1725 152 143 37

Extra Search (+6)

40

Charting Data

Snowballing (+5)

407

32

Full-Text Analysis (–375)

Final Search in December 2018 (+3)

Verheul © 2020 Prehospital and Disaster Medicine

Figure 1. PRISMA Representation.
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to particular quality criteria: effective, appropriate, constructive,
adequately, or quickly.11

Findings on Operationalization of Preparedness
Four articles referred to operationalizations in other articles.28–31

Table 47,8,14,17,24,25,32–47 shows the 22 articles that gave an original
operationalization of preparedness in hospitals.

Analysis of the operationalizations leads to nine recurring
components in the operationalizations in Table 5.

Findings on the Aims of Disaster Preparedness
Seven articles described the aim of disaster preparedness
(Table 6).8,12,19,23,29,30,47

Discussion
Definitions
The objective of this review was to describe how disaster
preparedness in hospitals has been defined and operationalized
in international literature. The 40 articles included in this study
contained 13 different definitions of preparedness – apparently
authors feel little need to define what preparedness is, and if they
feel this need, it is not common to refer to definitions developed
by international colleagues. What these definitions collected in
this review have in common is that they describe preparedness
in terms of: (1) an action; (2) aimed at minimizing or reducing
certain consequences; that (3) needs to be carried out adhering
to particular quality criteria.

The context of the author that gave the definition may
have influenced the content and wording of that definition.
Further research needs to take these contextual differences
into account, since that will positively influence the exchange
of insights related to the subject of disaster preparedness in
hospitals. Researchers propose that stakeholders involved in
hospital preparedness activities carefully consider these aspects
when operationalizing hospital preparedness in their own
contexts.

Operationalizations
What these definitions do not provide is an indication of how
to prepare. They are not informative about how to observe,
measure, or promote preparedness. The operationalizations of
disaster preparedness offer more clues.

An examination of the operationalizations of disaster
preparedness in the articles yielded nine recurring components
(or indexes in terms of Greenwood – which does justice to the
idea that scores per component can range from high to low).10

So, disaster preparedness can be observed, measured, and
promoted by taking at least nine different components into
account. In the articles included in this study, not one author
covered all nine components. The authors’ emphasis might
be an expression of their habits, beliefs, and ideas about disaster
preparedness in hospitals. It is like the old tale in Sufism
about the blind men and the elephant: every individual author
describes preparedness using personal experiences that only
capture an aspect of location of the animal. Only the combination
of all observations enables to sketch an image of the whole
elephant or, in the context of this study, the broader concept of
disaster preparedness.

Synthesis and Model Construction
The next step is to synthesize the results and to use them to create
a conceptual model, reflecting perspectives and components
recognized as relevant by different authors, as well as the
interrelations between the components. The definitions in
Table 3 consider preparedness as a capability or capacity to
respond to health needs and morbidities disaster-affected popu-
lations (external focus) and the ability to stay operational under
critical conditions when the demand for care and the availability
of time and resources is scarce (internal focus). The analysis of the
operationalizations resulted in the nine components listed in
Table 5. In the disaster preparedness nonagon, as shown in

Reference Definition

(8) Capable of meeting the challenges.

(9) The readiness of agencies to respond to
emergent acute threats to the public health.

(11) The public health system can effectively respond
to a health emergency such as pandemic
influenza.

(12) The capacity of the public health system to
reduce morbidity and mortality arising from
intentional terrorist attacks, large-scale
transmissions of naturally occurring agents, or
natural disasters.

(13) The ability to effectively maintain hospital
operations, sustain a medically safe
environment, and adequately address the
increased and potentially unusual medical needs
of the affected population.

(14) The capacity of public health and health care
systems, communities, and individuals to
prevent, protect against, quickly respond to, and
recover from health emergencies, particularly
those whose scale, timing, or unpredictability
threatens to overwhelm routine capabilities.

(15) Health care system’s ability to manage a sudden
or rapidly progressive influx of patients within the
currently available resources at a given point in
time.

(16) The readiness to react constructively to threats
from the environment in a way that minimizes the
negative consequences of the impact for the
health and safety of individuals and the integrity
and functioning of physical structures and
systems.

(17) Ensuring the appropriate management of
disasters.

(18) The ability to respond to a disaster, crisis, or
emergency situation.

(19) Preparedness is the aggregate of all measures
and policies taken by humans before the event
occurs that reduces the damage that otherwise
would have been caused by the event.

(20) The knowledge and capacities developed by
governments, professional response and
recovery organizations, communities, and
individuals to effectively anticipate, respond to,
and recover from the impacts of likely, imminent,
or current hazard events or conditions.

(21) The planning and actions that enable hospitals to
prevent, protect against, quickly respond to, and
recover from public health emergencies in a
timely, coordinated, and effective way.

Verheul © 2020 Prehospital and Disaster Medicine

Table 3. The 13 Original Definitions of Disaster Preparedness
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Reference Operationalization/Conceptualization of “Preparedness in Hospitals”

(7) The three critical components of catastrophic disaster preparedness are: (1) development of crisis standard of care; (2) development
of a systems-approach that ensures integration among key stakeholders; and (3) meaningful engagement between health care
professionals and the public.

(8) Education and training are the cornerstonesof disaster preparedness. The development of a health careworkforce capable ofmeeting
the challenges inherent in these threats.

(14) Risk assessment, legal climate, assign roles, command system, public engagement, epidemiology functions, laboratory functions,
mitigation strategies, mass surge, public information, and expert and fully trained staff.

(17) Planning and organization, safety and security, SOP, communication, resources, decontamination, and medical management.

(24) From EPIQ-tool: command and control, emergency plan, drills, and communication.

(25) Nine key domains including command and control, communication, safety and security, triage, surge capacity, conjunction of
essential services, human resources, logistics and supply management, and post-disaster recovery.

(32) Safety and security, continuity, communication, volunteer management, resource management, surge, support of external entities,
incident management, and planning.

(33) Building the technical and managerial capacities to cope with incidents through the development of disaster management plans;
emergency exercises and training; early warning systems; emergency communication systems; emergency personnel/contact lists;
mutual aid agreements; and public information and education.

(34) Preparedness activities (planning, caching of supplies) increase the capacity of the system to provide conventional and contingency
care, increasing the volume of patients who can be accommodated before shifting to crisis care, a shift that may compromise patient
outcomes.

(35) Command and control, contact lists, engagement with the public, communication, mutual aid agreements, continuity strategies,
education of the public, safety procedures, decontamination unit, surge capacity, and plans.

(36) Preparedness assessments should include: (1) elements of disaster planning; (2) emergency coordination; (3) communication;
(4) training; (5) expansion of hospital surge capacity; (6) personnel; (7) availability of equipment; (8) stockpiles ofmedical supplies; and
(9) expansion of laboratory capacities. The preparedness pyramid identifies: (1) planning and policies; (2) equipment and
infrastructure; (3) knowledge and capabilities of staff; and (4) training and drills as themajor components of maintaining a high-level of
preparedness.

(37) (1) Operational capability improvement; (2) expert and fully staffed workforce; (3) infrastructure, equipment, and other supplies;
and (4) plans and management.

(38) In-patient surge capacity, the ability to generate staffed and ready in-patient beds in the event of an unanticipated surge in demand for
in-patient health care services due to events such as mass-casualty incidents or pandemics, is an essential component of public
health preparedness.

(39) HEAT: Factors found to contribute to effective hospital emergency response include: (1) use of the hospital incident command system;
(2) antidote and emergency drug caches; (3) physical security and facility lockdown procedures; and (4) basic health care professional
knowledge of chemical, biological, radiologic, nuclear, and high-yield explosive emergency response.

(40) The sixmission areas are: programmanagement; incidentmanagement; safety and security; resilience and continuity;medical surge;
and support to external requirements.

(41) Emergency leadership; community cooperation and communication; disaster plans; disaster stockpiles and logistics management;
emergency staff; and emergency training and drills.

(42) Preparedness encompasses planning, training, equipping, and exercises.

(43) SOPs, training and drills, knowledge of staff, infrastructure, and equipment.

(44) Preparedness/Planning/Readiness:

• Agency staff includes an Emergency Response Coordinator.

• Strategic emergency preparedness planning is a part of agency activities.

• Emergency plan is in place; emergency staffing plan for 24/7 coverage.

• Job descriptions for emergency; written plans include roles and responsibilities.

• Emergency contact directory accessible 24/7; updated at least annually.

• Key personnel/external partner test: acknowledges contact within 30minutes.

• Emergency plans tested through an exercise or real event.

• A local Strategic National Stockpile plan in place.

(45) Hospital’s preparedness for terrorist-related MCI comprises organizational infrastructure, staff training, manpower, and equipment.

(46) Command, control, communication, coordination, continuity of operations, and community infrastructure. Crisis capacity—Adaptive
spaces, staff, and supplies are not consistent with usual standards of care but provide sufficiency of care in the setting of a catastrophic
disaster (ie, provide the best possible care to patients given the circumstances and resources available).

(47) Eight domains: 1. Emergency command, communication, and cooperation system; 2. Disaster plans; 3. Disaster stockpiles and
management; 4. Emergency staff; 5. Emergency training and drills; 6. Emergency services and surge capacity; 7. Hospital safety
standard and procedures; and 8. Recovery and adaptation strategies.

Verheul © 2020 Prehospital and Disaster Medicine

Table 4. The 22 Original Operationalizations of Preparedness
Abbreviations: MCI, mass-casualty incident; SOP, standard operating procedure.
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Figure 2, these components form the center of the model. A first
assumption based on the literature review is that all components
matter when it comes to understanding the preparedness status
and the potential for improvement in different health care
contexts.

Secondly, although the studies provide little information on the
associations between the components, it is imaginable that they are
all interrelated in a certain way and that activities aimed at enhanc-
ing one particular component should be considered in relation to
other components. Disaster plans and protocols that, for example,
consider crisis communication and public engagement strategies,
should also anticipate on the availability of staff and equipment
and measures aimed at continuity and staff safety. The second
assumption – the idea that components should be approached in

combination – is not supported by scientific evidence yet and is
to be verified.

Thirdly, since the essential features of preparedness are
likely to depend on particular determinants, an outer ring with
conditions was added to the model. The material analyzed in
this article contains little detailed information on specific
conditions, although some authors approach education, training,
and exercise as such (Table 3 and Table 4). In that case
education, training, and exercise can be seen as a characteristic
of preparedness as well. An alternative position is that these
activities are conditions for the status of the nine components/
indices. Both positions can be defended. At the moment, the
nature and the working mechanisms of the conditions for
preparedness and the nine components clearly deserves more
study in order to strengthen the evidence base of hospital prepar-
edness. A fourth assumption, namely, is that education, training,
and exercise contribute to preparedness and its components.
Nevertheless, at the moment, little is known about the
effects of education, training, and exercises on the level of
preparedness.48,49 This also applies to the knowledge about the
effects on preparedness on the actual performance during real
disasters and major incidents.

The fifth assumption is that it is important to approach the
preparedness components in the center of the model in relation
to a particular aim – without well-defined aim, it is impossible
to disentangle the value of resources invested on the preparedness
level.

Whether in the context of the model or not, the nine
components should be developed through further research.
Although the assumptions behind the model need to be tested,
in its current form, the model can add focus in aligning the efforts
of hospitals and other health care institutions, professionals,
educators and trainers, policy-makers, and researchers to assess
and enhance disaster preparedness.

Limitations
This review has several limitations. One could question the
interpretation of the definitions and operationalizations as
described in the article. Second, because only articles written in
English were included, the researchers may have missed some
valuable information in articles written in other languages.
Third, the researchers focused on publications in peer-reviewed
journals, and did not extensively look for grey literature, thus
possibly missing some information. Fourth, as the absence of a
preparedness definition or operationalization was an exclusion
criterion, it is possible that the researchers overlooked interesting
articles that did not explicitly define or operationalize prepared-
ness. Fifth, the researchers cannot be certain that all elements of
disaster preparedness where captured in the nonagon, since they
only included elements found in literature. Sixth, the article
focusses only on disaster preparedness in hospitals, leaving other
equally important areas, such as Emergency Medical Services,
undiscussed. Finally, the nonagon model as visualized is the result
of an attempt to structure different factors and the relations
between them. Obviously, alternative interpretations are possible.
It is important to further develop and test models like these. The
ultimate test of any preparedness model is how well it predicts the
actual performance of professionals and organizations during
disasters.

Component # Mentioned

1 Disaster Plans or Protocols (including
Standard Operating Procedures)

26a

2 Available Equipment 18

3 Education, Training, and Exercises 14

4 Command, Control, and Coordination 12

5 Crisis Communication Strategies 10

6 Available Staff 9

7 Public Engagement Models 6

8 Safety and Security 6

9 Continuity Strategies 5
Verheul © 2020 Prehospital and Disaster Medicine

Table 5.Operationalization of Preparedness: Nine Components
a In this table, mutual aid agreements (mentioned by five authors)
and contact lists (mentioned by three authors) are categorized
under the component of disaster plans and protocols.

Ref Aim of Preparedness

(8) Meeting the numerous and varied health needs of
populations affected by disasters.

(12) The desired outcome of a response is the maintenance
or restoration of affected (or potentially affected)
populations’ health status.

(19) To reduce the damage of an event.

(23) Objectives of preparedness for health emergencies
have been offered as follows: • Prevent morbidity and
mortality; • Provide care for casualties; • Manage
adverse climatic and environmental conditions; • Ensure
restoration of normal health; • Reestablish health
services; • Protect staff; • Protect public health and
medical assets.

(29) To deal with victims and treat their injuries.

(30) To sustain a safe environment for patients as well as for
staff, continue effective operations, and adequately
provide for the medical needs of casualties in the face of
a disaster.

(47) Hospitals play an important role during disasters, as they
provide “lifeline” services to reduce disaster-associated
mortality and morbidity, and thus minimize the impact of
disasters on the community.

Verheul © 2020 Prehospital and Disaster Medicine

Table 6. Aims of Preparedness
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Conclusion
The aim of this research was to contribute to establishing a
common basis for disaster preparedness in hospitals. Besides a
modest number of definitions, the literature review pointed at
nine preparedness components that could be brought together in
a conceptual disaster preparedness model. The results of this
synthesis can guide hospitals and other institutions in the develop-
ment of their disaster preparedness, and might guide scholars in
further research aimed at understanding the working mechanisms

of disaster preparedness. Currently, little consensus exists on the
aim of disaster preparedness and the best way to realize them in
different circumstances. In order to make preparedness activities
as effective as possible, it is important to strengthen the scientific
evidence base.

Supplementary Material
To view supplementary material for this article, please visit https://
doi.org/10.1017/S1049023X19005181
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