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ABSTRACT

Introduction: Hospital disaster preparedness is essential to ensure the resilience and functionality of healthcare ser-
vices during emergencies. Numerous assessment tools have been developed to evaluate hospital readiness, but these
tools vary significantly in their structure, application, and regional use. This systematic review aimed to identify and
compare hospital disaster preparedness assessment tools with respect to their types, applications, and global use.
Methods: A literature search was conducted across PubMed, Scopus, and Web of Science using Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines. The search strategy was developed
using relevant keywords and Boolean operators, including terms such as “hospital disaster preparedness,” “assess-
ment tool,” “checklist,” “evaluation framework,” and “emergency preparedness,”. Inclusion criteria were limited to
English-language full-text articles published within the last five years that discussed hospital disaster preparedness
tools and their applications across different countries. Results: Twenty-eight studies met the inclusion criteria. Var-
ious tools were identified, including standardised checklists, frameworks, and indices, most of which addressed
all-hazards preparedness, while others focused on specific threats such as infectious disease outbreaks or mass
casualty events. Tools were found to be used or developed across a range of countries, including several low- and
middle-income nations, reflecting growing global interest in improving hospital disaster readiness. Conclusion: The
review underscores the need for further validation and potential standardisation of tools to enhance cross-setting ap-
plicability and inform policy development. Notably, many locally adapted, or hazard-specific tools lack validation,
underscoring the need for robust standardised frameworks that remain adaptable to different healthcare settings.
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need to strengthen hospital readiness for both natural
and biological emergencies [2].

Corresponding Author:

Siti Marwanis Anua

Email: smarwanis@usm.my
Tel: +6097677827 Hospitals are an essential resource for the country,
delivering emergency care and preserving lives in
emergencies. In addition to their life-saving function,

they possess considerable social and political symbolism

INTRODUCTION

Disaster is a rapid natural or artificial event affecting
social, economic, and health well-being of the
community, often requiring external support. Natural
disasters killed nearly 700,000 people with disabled over
1.2 million, and annual cost close to 2.3 trillion dollars
globally [1]. Disaster preparedness involves proactive
measures and planning by governments, communities,
and organisations to reduce these impacts. Healthcare
facilities are particularly vulnerable, as seen during
the COVID-19 pandemic, where disruptions led to
significant health and economic crises, underscoring the

that enhances community security, well-being, and
economic development [3]. Hospital personnel are
the primary responders and makes them vulnerable
during emergencies. Hospitals must accommodate the
increased patient influx during emergencies and are
essential for sustaining disasters. Their failure may lead to
catastrophic loss of life, diminished public morale, and
compromised political stability [4]. Moreover, hospitals
contain built-in hazards including chemical, biological,
radiological, and nuclear substances associated with
their specialised services. Consequently, hospitals must
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implement effective strategies, tools, and processes
to ensure disaster preparedness and fulfil their role as
healthcare service providers during emergencies [5].

World Health Organisation (WHO) has long promoted
"Safer Hospitals" programmes to prevent hospital failures
during emergencies. This has led to global, regional,
and national policy obligations, as well as provision
of technical advice and support to Member States and
partner organisations [6]. Numerous studies indicate
insufficient preparedness in hospitals, particularly
in regions susceptible to disasters [7]. Unprepared
hospitals may arise from ambiguity regarding roles and
responsibilities, ineffective communication, inadequate
planning, insufficient training, and exclusion from
community disaster mitigation initiatives [8]. Therefore,
a standardised tool/index/protocol is vital for evaluating
hospital preparedness, determining risk factors and
gaps, regulating progress, as well as directing actions
to maintain hospital functionality at times of disasters.
Numerous hospital preparedness evaluation tools
such as Hospital Safety Index and hospital emergency
response checklist have been developed and are
complemented with WHO Toolkit, are currently utilised
globally [6]. However, the majority are specific to
regions, adhering to local bodies and hospital systems.
Variations in funding allocations, disaster types, and their
frequencies across regions contribute to discrepancies
and highlight the necessity for a reliable, valid, and
standardised preparedness tool or kit. A scarcity of
studies exists that examine the comparative assessment
of hospital disaster preparedness tools [9]. Evidence on
hospital disaster preparedness tools remains fragmented
across countries, healthcare settings, and hazard types,
limiting their validation on a global scale. To date, no
recent systematic review has synthesised and compared
these tools, leaving a gap in understanding their scope,
application, and effectiveness.

This study aims at conducting a systematic review of
identifying, comparing, and analysing various hospital
preparedness tools regarding their types, applications,
hazard coverage, and global usage. The results of this
study provide comprehensive insights into the use of
various hospital disaster preparedness assessment tools
and may assist in the development of standardised
assessment tools in the future.

METHODOLOGY

This systematic review was performed in accordance
with the Preferred Reporting ltems for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines. This
review aimed to identify the various assessment tools
utilised for evaluating hospital disaster preparedness
worldwide as well as their application across diverse
countries and hazard contexts.

Search Strategy

The search strategy aimed to identify relevant research
articles from various scholarly databases, including
PubMed, Scopus, Web of Science, and Google Scholar,
utilising a systematic approach. Keywords including
"hospital,"  "disaster  preparedness,"  "emergency
preparedness," "assessment tools," "checklist," and
"framework" were utilised in the search process. The
search was optimised through the use of Boolean
operators: "AND" was utilised to integrate terms, while
"OR" was employed to expand the search parameters.

Eligibility Criteria and Study Selection

This review applied well-defined inclusion and
exclusion criteria to ensure the relevance and quality of
selected studies.

Inclusion Criteria

This review encompassed studies that identified or
described assessment tools utilised for evaluating
hospital disaster preparedness. Eligible studies reported
the application, use, or implementation of these tools
in hospital settings across various countries or regions.
Only English-language peer-reviewed journal articles
were included in the analysis. The publication date
range was limited to 1 June 2015 to 1 June 2025 to focus
on the most recent decade of studies, including the latest
tools and practices in hospital disaster preparedness.

Exclusion Criteria

Studies were excluded if they emphasised on non-
hospital settings, including community preparedness,
primary care, or educational institutions. Articles lacking
assessment tools or those addressing preparedness
without a structured evaluation framework or tool were
excluded from assessment. Publications in languages
other than English and articles lacking full-text
availability were excluded.

The titles and abstracts obtained from the initial search
were screened for relevance. Full-text articles were
obtained for additional assessment. Eligibility was
assessed by two independent reviewers according to the
established inclusion and exclusion criteria, maintaining
consistency. Any disagreements between reviewers
during study selection and data extraction were resolved
through discussion until consensus was reached.

Quality Assessment

The methodological quality of the included studies was
evaluated using the Joanna Briggs Institute (JBI) Critical
Appraisal Checklists. Given the predominance of cross-
sectional designs, the JBI Checklist for Analytical Cross-
Sectional Studies was applied to most studies along
with JBI checklist for quasi-experimental studies for
two studies. Two reviewers independently performed
the appraisal, and any disagreements were resolved
through discussion until consensus was reached. Studies
were retained as relevant to the review objectives after
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quality assessment. A detailed summary of the appraisal
outcomes is provided as supplementary data and
available upon request.

RESULTS

Study Selection

Atotal of 862 records were retrieved from three databases
(PubMed = 273, Scopus = 263, Web of Science = 326).
After removal of duplicates and title/abstract screening,
72 articles were eligible for full-text review. Of these,
28 studies met the inclusion criteria and were included
in the final analysis. The study selection process is
summarised in the PRISMA 2020 flow chart (Fig. 1).

Identification of Studies via databases (PRISMA Flowchart)

Total of 862 records identified

Identification

from PubMed (273), Scopus
(263), and Web of Science
(326) Databases

Records removed after
abstract screening and
duplicates removed: n=254

!

Records excluded (n=31).
Not related to HDP, public-

Records screened (n=72) health assessment, and no full-
2 text availability
l
& Studies excluded for not using
ottty structured validated
Reports ass?::;i )for eligibility| assessment tools and those
focused on training or
l educational outcomes (n=13)

Studies included in the review
(n=28)

Included

Fig. 1: PRISMA flowchart of the study

Study Characteristics

This systematic review included 28 studies from
17 countries: Saudi Arabia [10-16], Iran [17-21],
Netherlands [22, 23], Ethiopia [24, 25], Pakistan [26],
Norway [27], Germany [28], Palestine [29], Jordan [30],
Sweden [31], Lebanon [32], Belgium [33], Indonesia
[34], Yemen [35], USA [36], Italy [37], and UAE [38].
The studies exhibited wide geographical distribution,
with the majority coming from Asia (n=18), particularly
from the Middle East region (n=15). Most employed
a cross-sectional design, with only one retrospective
descriptive study [36] and one qualitative case study [33].
All studies assessed disaster preparedness in hospital
settings for various types of hazards. The assessed
hazards varied significantly, encompassing general
disaster preparedness and specific domains, including
chemical, biological, radiological, and nuclear (CBRN)
events, biological threats, and natural disasters such as
flooding.

Hospital Preparedness Assessment Tools

The assessment tools utilised included mainly of
structured surveys, checklists, or frameworks, which were
either standardised or developed locally. Across the 28
studies, ten distinct tools or frameworks were reported.
WHO-aligned instruments were predominant, used in
16 studies (57%), with the WHO Hospital Emergency

Response Checklist being the most frequent (n=9, 32%).
Additional WHO tools included the Hospital Safety
Index (HSI; n=3), the National Health Sector Emergency
Preparedness and Response Tool (n=2), and the Hospital
Disaster Preparedness (HDP) self-assessment tool (n=2).
In contrast, locally developed or adapted tools were used
in 12 studies (43%), including the Threat Identification
and Emergency Response (TIER) assessment tool for
CBRN preparedness [28] and Hazard Vulnerability
Analysis (HVA) frameworks [38]. Additional tools, such
as the Health Disaster Preparedness Evaluation (HDEP)
tool [32] and the WHO Health Emergency and Disaster
Risk Management (EDRM) framework [33], were
utilised in a single study. Overall, the studies indicate
a predominance of WHO-aligned tools alongside the
development of locally specific instruments that address
context-relevant preparedness needs. The distribution of
HDP tools is presented in Fig. 2.

Preparedness Tools Distribution Across Countries

The study's data indicated that the majority of studies
were from in Asia and the Middle East. In high-income
countries, including Sweden [31], Germany [28],
Belgium [33], and the Netherlands [22, 23], structured
frameworks such as WHO checklists or locally validated
survey instruments were utilised more frequently
and often adapted to align with national standards.
Conversely, low- and middle-income countries (LMICs)
like Pakistan [26], Ethiopia [24, 25], and Yemen [35]
generally utilised more straightforward tools, including
WHO-provided checklists or self-created questionnaires,
which indicate practicality and limitations in resources.
Saudi Arabia and Iran featured prominently, with various
studies utilising WHO tools, HDP self-assessment tools,
and hybrid survey methodologies, indicating a systematic
and developing national emergency preparedness
strategy [10-21]. This global usage pattern highlights the
adaptability of specific tools and the ongoing necessity
for adaptive assessment tools.

Hazard Types Assessed

Seventeen studies utilised tools that evaluate an
all-hazards approach, measuring overall hospital
preparedness for a wide array of emergencies without
concentrating on a specific type [11, 13, 15-17, 19—
22, 25, 29, 32, 34-38]. This aligns with global best
practices, especially those supported by the WHO
and associated organisations. Additionally, hazard-
specific studies were identified: CBRN preparedness,
encompassing biological, nuclear, and radiological
hazards, was evaluated in five studies [10, 12, 23, 26,
28]; mass casualty incidents (MCI) were examined in
four studies [18, 24, 27, 31]; and biological threats,
including COVID-19, were addressed in two studies
[30, 33]. Furthermore, a study examined natural
hazards, with a specific emphasis on flooding [14].
The extensive application of all-hazards frameworks
underscores the focus on holistic preparedness, whereas
hazard-specific assessments illustrate the necessity of
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Fig. 2: Distribution of Hospital Disaster Preparedness (HDP) Tools

specialised evaluation tools, particularly in regions
susceptible to disaster categories. Table I summarised
the characteristics and findings of the included studies
of hospital disaster preparedness assessment tools based
on of types, applications, and global use.

Quality Assessment Results

Of the 26 studies assessed using the JBI Cross-Sectional
Checklist (8 questions), a high degree of rigor was
consistently demonstrated in core methodological
steps. All 26 studies (100%) had clear inclusion criteria,
described their subjects and setting in detail, used
objective and standard criteria for measurement of the
condition, measured outcomes validly and reliably,
and used appropriate statistical analysis. The primary
weakness was in managing confounding factors: 9 studies
(34.6%) reported neither identifying nor employing
strategies to deal with confounding factors. Only 11
studies (42.3%) successfully identified confounding
factors and employed strategies to address them.

For the 2 studies assessed using the JBlI Quasi-
Experimental Checklist (9 questions), both studies clearly
established the cause and effect, had multiple pre- and
post-measurements, measured outcomes reliably and
consistently, and used appropriate statistical analysis (a
total of 8/9 positive scores for one study and 7/9 for the
other). However, both studies (100%) lacked a control
group, and one study had an unclear determination on
whether participants in the comparison groups were
similar.

DISCUSSION

Hospitals are pivotal in preserving patient lives during
disasters, significantly contributing to disaster mitigation
[2]. The preservation of health is a significant concern.
In times of disaster, the health system encounters a swift
escalation in service demands. Numerous hospitals

—
—
—
—
C—

WHO Hospital ER Checklist |
—
C—
[
e

Number of Studies

and health facilities have been documented as failing
during disasters and mass casualty events, despite
their essential role in life preservation [39]. Effective
preparedness during disasters can conserve resources,
reduce economic costs, and protect human lives within
a community [40]. To avert hospital failures during
emergencies, the WHO advocates for "safer hospitals,"
which fosters community policy commitments and
provides support and guidance to member or partner
organisations. Various tools tailored for hospital disaster
management have been suggested to effectively reduce
health and resource damage. This study systematically
reviews the distribution of various types of assessment
tools across different countries and their hazard
coverage.

WHO Tools

Our study revealed a notable trend in the predominant
utilisation of the WHO-recommended hospital
preparedness tools among the included studies (n=16),
with particular emphasis on the WHO Hospital
Emergency Response Checklist (h=9). This demonstrates
the practicality, ease of adaptation, and global acceptance
of the standardised and validated WHO tools for
assessing hospital preparedness [37]. In accordance to
the previous studies suggesting that the established WHO
checklists offer a thorough and adaptable framework for
hospitals to assess essential functional capacities and
determine preparedness inadequacies systematically.
Furthermore, these frameworks are designed to equip
and strengthen emergency risk mitigation abilities of
healthcare systems by adopting a multi-hazard approach
suited for all-hazards [41]. The widespread application
across various health systems in different countries
indicates its role in comparing between the international
preparedness levels as well as response measures.
Nonetheless, dependency on a single tool may overlook
local contextual variables, highlighting the necessity for
complementary, setting-specific assessments checklists
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Table I: Characteristics and findings of the included studies of hospital disaster preparedness assessment tools

Reference Country Tool/Framework Study Design Hazard Type Study Findings
Al-Shammari  Saudi WHO National Health Sector Emer- Cross-sectional Biological hazards Study highlights need for enhancing awareness, education,
etal. [10] Arabia gency Preparedness and Response study and preparedness within healthcare facilities.
Tool
Alhamaid et Saudi Modified EPIQ questionnaire Cross-sectional General Disaster Pre- Disaster preparedness among Saudi Arabian ED personnel
al. [11] Arabia study paredness highlighted variations in knowledge, attitudes, and practices,
underscoring the need for ongoing education.
Shubayretal.  Saudi Self-Structured Questionnaire Cross-sectional Nuclear and radiological Nurses had poor knowledge among regarding responses to
[12] Arabia study hazards radiation emergencies.
Alruwaili et Saudi WHO National Health Sector Emer- Cross-sectional General Disaster Pre- Study identified 3-factor structure as key predictors of hospital
al. [13] Arabia gency Preparedness and Response study paredness disaster preparedness.
Tool and WHO Hospital Emergency
Response Checklist
Al-Wathinani  Saudi Validated Adapted Tool Cross-sectional Flooding Respondents were confident in their hospital’s flood response
etal. [14] Arabia study (73.2%), willing to report to work (89%).
AlHarastani Saudi HDP Self-Assessment Tool Cross-sectional General Disaster Pre- Participants” knowledge, practice and overall disaster pre-
etal. [15] Arabia study paredness paredness was satisfactory.
Khan et al. Saudi WHO Hospital Emergency Response  Cross-sectional General Disaster Pre- The Ministry of Health hospitals in Madinah province showed
[16] Arabia Checklist study paredness an insufficient level of disaster preparedness.
Rahimi et al. Iran WHO Hospital Emergency Response Cross-sectional General Disaster Pre- Study reported high level of awareness among nursing manag-
[17] Checklist study paredness ers and strong level of hospital preparedness.
Yari et al. Iran Validated assessment tool for road Cross-sectional Mass casualties Hospitals in the Kurdistan region showed favourable prepared-
[18] traffic accidents-mass casualties study ness levels, with preparedness linked to hospital profile.
(RTA-MC)
Beyramijam Iran WHO Hospital Emergency Response Cross-sectional General Disaster Pre- Most hospitals had moderate preparedness level.
etal. [19] Checklist study paredness
Beyramijam Iran Iranian HDP Self-Assessment Tool Pre- and post- in- General Disaster Pre- Introduction of educational programme and national disaster
etal. [20] tervention study paredness preparedness plan improved the HDP score of a hospital.
Janati et al. Iran WHO Hospital Emergency Response Cross-sectional General Disaster Pre- Emergency preparedness response rate of hospitals in Tabriz
[21] Checklist study paredness Province was inadequate (54.26%).
Blanchette et Nether- WHO Hospital Emergency Response Cross-sectional General Disaster Pre- Hospital preparedness of Dutch hospitals was not satisfactory.
al. [22] lands Checklist study paredness
Mortelmans Nether- Developed and validated Local Cross-sectional CBRN preparedness There is a serious lack of hospital preparedness for CBRN
etal. [23] lands assessment tool study incidents.
Getu et al. Ethiopia WHO Hospital Emergency Response  Cross-sectional Mass casualty incidents Hospital preparedness level was insufficient for MCls.
[24] Checklist study (MCl)
Ayenew etal.  Ethiopia WHO Hospital Safety Index Cross-sectional General Emergency Overall hospital disaster preparedness in the East Gojjam zone
[25] study Preparedness was inadequate and low.
Sughra et al. Pakistan WHO Hospital Safety Index Tool Cross-sectional CBRN emergencies Both hospitals had satisfactory emergency preparedness.
[26] study
Ugelvik etal.  Norway Structured survey instrument adapted  Cross-sectional Mass casualty incidents Study demonstrated regional contextualisation of disaster
[27] from Sweden study (MCI)/Major incidents (MI)  preparedness evaluation instruments for MCI/MI.
Hupf et al. Germany Validated questionnaire incorporated ~ Cross-sectional CBRN emergencies CBRN preparedness is heterogeneous and still not satisfactory
[28] into TIER assessment tool study for German hospitals.
Alrayyes et Palestine Self-administered structured question-  Cross-sectional General Disaster Pre- Level-four primary health care centres in Gaza strip are not
al. [29] naire and observational checklist study paredness adequately prepared for emergencies.
Dahmash et Jordan WHO Hospital Readiness Checklist Cross-sectional COVID-19 pandemic Hospitals” general preparedness level for the management of
al. [30] study COVID-19 pandemic was moderate.
Suderinetal.  Sweden WHO Hospital Emergency Response  Cross-sectional Mass casualty incidents Swedish hospitals lack full all-hazard coverage with large
[31] Checklist study (MCI) variations between different hospitals’ preparedness
Al-Hajjetal.  Lebanon Modified HDEP tool Cross-sectional General Disaster Pre- All hospitals had disaster and emergency response plan.
[32] study paredness
Heetal. [33]  Belgium WHO Health Emergency and Disaster ~ Descriptive quali- COVID-19 pandemic Belgium’s multisectoral emergency framework facilitated
Risk Management (EDRM) Framework  tative case study coordinated COVID-19 response.
Suparni etal.  Indonesia WHO Hospital Safety Index Cross-sectional General Disaster Pre- Public hospitals in West Javan Province had limited disaster
[34] study paredness and emergency preparedness.
Naser et al. Yemen WHO standards checklist 2011 Cross-sectional General Disaster Pre- All'hospitals in South Yemen had unacceptable very low
[35] study paredness disaster preparedness level.
Der-Martiro- ~ USA Custom assessment tool Retrospective General Disaster Pre- More than half of Veterinary Affairs Medical Centres achieved
sian et al. descriptive study paredness desired preparedness level.
[36]
Ingrassia et Italy WHO Hospital Emergency Response Cross-sectional General Disaster Pre- Majority of the hospitals showed inadequate level of pre-
al. [37] Checklist study paredness paredness.
Fares et al. Dubai Hazard Vulnerability Analysis (HVA) Cross-sectional General Disaster Pre- HVA revealed gaps in data accuracy, hazard assessment,
[38] Tool study paredness decontamination, emergency planning, and coordination

systems across public hospitals in Dubai.

CBRN: Chemical, Biological, Radio, and Nuclear; WHO: World Health Organization; EPIQ: Emergency Preparedness Information Questionnaire; HDEP: Hospital Disaster and Emergency
Preparedness; COVID-19: Coronavirus Disease; HDP: Hospital Disaster Preparedness.
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in addition to standardised checklists. The widespread
use of WHO tools reflects their accessibility and
status as an international “gold standard” for baseline
preparedness, rather than their inherent quality. Many
resource-limited settings favour these standardised
tools due to limited funding, technical expertise, and
governmental support for context-specific validation.
However, relying solely on the generic WHO framework
can encourage a “check-box” approach, where formal
compliance may not translate into genuine resilience
against local, high-frequency, low-impact hazards [42].

Geographic Distribution

Over 80% of natural disasters in the past century have
taken place in the Middle East and North Africa. In 2015
alone, hydrological disasters, including flooding and
landslides, constituted 63% of all recorded disasters,
exceeding the frequency recorded over the past century
[43]. Majority of the studies in this review originated
from Asia and the Middle East, particularly Saudi Arabia
and Iran highlighting an increasing need and attention
towards hospital disaster preparedness policy in the
region [10-21]. Similar to previous studies, a recurring
pattern of using WHO approved checklists like Hospital
Emergency Response checklist and Hospital Safety Index
was observed. The findings indicate WHO checklists
have ease of adaptability across diverse healthcare
settings, besides highlighting the scarcity of locally
developed country specific tools. Both high- and low-
income settings had adopted WHO checklists due to
their simplicity, structured domains, as well as emphasis
on critical hospital functions [22, 35, 37]. Recently, a
limited number of studies from Saudi Arabia and Iran
have adopted modified, locally validated hazard-
specific assessment tools [12, 14, 18, 20]. This trend
reflects a growing interest in these countries to move
beyond generic frameworks and incorporate tailored
hazard-specific tools into national policies for disaster
preparedness. Moreover, the findings indicate that
countries initially utilise WHO tools for standardisation
but, as their preparedness systems mature, they transition
towards hazard-specific or locally validated checklists,
with context-specific adaptations being essential to
maximise relevance and accuracy [44]. In high-income
countries, such as Germany, Sweden and USA, these
frameworks were often tailored to national regulatory
requirements [28, 31, 36], whereas in resource-limited
settings, the same checklists were used in their original
form [24, 26].

Hazard-Specific vs All Hazards Approach

The review found that the majority of studies utilised
an all-hazards approach, aligning with international
recommendations  that  prioritise  comprehensive
preparedness over a focus on individual events. This
finding aligns with existing literature, wherein the WHO
and other global health organisations have promoted
all-hazards frameworks to enhance hospital resilience
and prevent isolated preparedness efforts [45]. A subset

of studies in our review evaluated preparedness specific
to hazards, particularly concerning CBRN events,
mass casualty incidents, as well as infectious disease
outbreaks, including COVID-19. This targeted approach
reflects findings from previous studies indicating that
hazard-specific evaluations are frequently prioritised in
areas characterised by elevated risk profiles or recent
disaster incidents, exemplified by chemical threats
in Europe and infectious diseases in Asia [28]. These
findings indicate that although the all-hazards model
is the global standard, disaster-specific assessments
are crucial for implementing an evidence-based
management strategy that addresses context-relevant
disasters and develops tailored preparedness strategies.

Policy Implications

A key challenge for global health policy is balancing
the localisation of hospital disaster preparedness
assessment tools with the need to maintain cross-
national comparability afforded by WHO frameworks.
To address this, national ministries in Low- and Middle-
Income Countries (LMICs) need to prioritise building
expertise in validation (psychometrics) and disaster
tracking (epidemiology) instead of simply adopting
foreign standards.

The WHO should support this shift by creating a tiered
framework that keeps the international core checklist
mandatory but provides clear guidance to validate
custom local sub-modules, ensuring relevance without
losing global comparability. Additionally, LMICs should
be supported through formalised WHO guidelines
outlining the minimum psychometric requirements
for validating these local sub-modules, particularly
regarding content validity and inter-rater reliability
within their specific health context. This support should
be integrated into national disaster policies by adopting
a phased approach: starting with WHO standards for
baseline assessment, followed by targeted investment
in research to develop and validate hazard-specific
tools using local risk data. This strategy would ensure a
preparedness system that is both globally benchmarked
and locally tailored [46].

This review identifies gaps in the implementation of
hospital disaster preparedness tools, noting significant
variation in their scope, structure, as well as regional
adaptation. Moreover, the evidence supporting the
effectiveness and validation of numerous locally
developed or hazard-specific tools is limited,
highlighting the necessity for standardised frameworks
that are also locally relevant. The study faced limitations
due to significant heterogeneity among the included
studies regarding applied tools, along with hazard
focus, which hindered direct comparison. The review
primarily concentrated on comparing the types and
global distribution of tools, rather than analysing their
individual components and findings.
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CONCLUSION

In conclusion, this review reveals that various hospital
disaster preparedness tools are utilised, with WHO
checklists being the most prevalent globally, alongside
the emergence of locally adapted or hazard-specific
tools in certain regions. Hospitals and policymakers
should prioritise the adoption of validated, context-
sensitive disaster preparedness tools that balance
global standards with local needs. Future research must
focus on rigorously validating both WHO frameworks
and locally adapted instruments, ensuring reliability,
content relevance, and practical applicability across
diverse healthcare settings. WHO and national
authorities should collaborate to provide guidance,
technical support, and resources for the development
of hazard-specific assessment modules. By fostering
such coordinated efforts, health systems can strengthen
hospital resilience, enhance emergency response
capacity, and ensure patient safety during disasters.

ACKNOWLEDGEMENT

This work is part of a research project supported by the
Academic Research Grant, Universiti Sains Malaysia
(R502-KR-ARU005-0000000579-K134).

REFERENCES

1. Assembly UG. The Sendai framework for disaster
risk reduction 2015-2030. UN General Assembly:
Geneva, Switzerland. 2015.

2. Khirekar ), Badge A, Bandre GR, Shahu S. Disaster
preparedness in hospitals. Cureus. 2023 Dec
6;15(12).

3. World Health Organization. Hospitals safe from
disasters:  2008-2009 world disaster reduction
campaign. Geneva, Switzerland: World Health
Organization. 2009.

4. Lakbala P. Hospital workers disaster management
and hospital nonstructural: a study in Bandar Abbas,
Iran. Global journal of health science. 2015 Aug
31,8(4):221.

5. Wauthisuthimethawee P,  Rojsaengroeng R,
Krongtrivate T. Development of hospital MCI and
disaster preparedness assessment tool for Thailand.
Risk Management and Healthcare Policy. 2021 Aug
21:3465-71.

6. Rockenschaub G, HARBOU K. Disaster resilient
hospitals: An essential for all-hazards emergency
preparedness. In Papers from the 38th IHF World
Hospital Congress in Oslo 2013; 49 (4):428.

7. Nekoie-Moghadam M, Kurland L, Moosazadeh
M, Ingrassia PL, Della Corte F, Djalali A. Tools
and checklists used for the evaluation of hospital
disaster preparedness: a systematic review. Disaster
medicine and public health preparedness. 2016
Oct;10(5):781-8.

8. Fazeli S, Haghani M, Mojtahedi M, Rashidi TH. The

Mal J Med Health Sci 22(SUPP8):401-409, August 2026

10.

11

12.

13.

14.

15.

16.

17.

18.

role of individual preparedness and behavioural
training in natural hazards: A scoping review.
International Journal of Disaster Risk Reduction.
2024;105:104379.

Munasinghe NL, O'Reilly G, Cameron P. Examining
the components and validity of hospital disaster
preparedness tools. Progress in Disaster Science.
2023 Dec 1;20:100305.

Al-Shammari S, Al-Wathinani AM, Abahussain MA,
Albagami NA, Alhallaf MA, Farhat H, Goniewicz K.
Integrating Inter-Professional Insights for Enhanced
Disaster Response: A Cross-Sectional Analysis in
Jubail’s Royal Commission Hospital, Saudi Arabia.
Risk management and healthcare policy. 2024 Dec
31:1745-56.

. Alhamaid YA, Aljawi H, Alsughayyir G, Alshammari

MH, Albatshan RS, Alabbad FE, Aljohani RM,
Almahfoodh NH, Alotaibi A, Almulhim NA. The
knowledge, attitudes, and practices of emergency
department staff to preparedness of disaster and
emergency in Saudi Arabia: Multicenter cross-
sectional study. Indian Journal of Critical Care
Medicine. 2024 Oct 30;28(11):1023.

Shubayr N. Evaluation of emergency nurses’
knowledge of medical response in nuclear and
radiological emergencies: a cross-sectional study.
BMC nursing. 2024 Nov 4;23(1):802.

Alruwaili AS, Islam MS, Usher K. Factors influencing
hospitals’ disaster preparedness in the Eastern
Province of Saudi Arabia. Disaster Medicine and
Public Health Preparedness. 2023 Jan;17:e301.
Al-Wathinani AM, Alakeel A, Alani AH, Alharbi
M, Almutairi A, Alonaizi T, Alhazmi RA, Alghadeer
SM, Mobrad AM, Goniewicz K, Khorram-Manesh
A. A cross-sectional study on the flood emergency
preparedness among healthcare providers in Saudi
Arabia. International Journal of Environmental
Research and Public Health. 2021 Feb;18(3):1329.
AlHarastani HA, Alawad YI, Devi B, Mosqueda
BG, Tamayo V, Kyoung F, Shaheen AA, Sierra S.
Emergency and disaster preparedness at a tertiary
medical city. Disaster Medicine and Public Health
Preparedness. 2021 Aug;15(4):458-68.

Khan A, Alowais J, Nofal A, Alama T. Assessment
of disaster preparedness at general hospitals in Al-
Madinah Al-Munawarah Province, Western region
of Saudi Arabia: A study of pre intervention and post
intervention test scores from 2017 to 2019. Saudi
Medical Journal. 2021 May;42(5):537.

Rahimi B, Yari A, Rafiei F, Mahmoudi M. Assessment
of nursing managers’ awareness and hospital
preparedness for disasters: a cross-sectional study.
BMC Emergency Medicine. 2024 Oct 25;24(1):203.
Yari A, Hassanzadeh H, Akhbari K, Motlagh ME,
Rahmani K, Zarezadeh Y. Hospital preparedness
assessment for road traffic accidents with mass
casualties: a cross-sectional study in Kurdistan
Province, Iran. BMC Emergency Medicine. 2024
Apr 23;24(1):68.

407



Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

408

Beyramijam M, Khankeh H, Shahabi-Rabori MA,
Aminizadeh M, Sheikhbardsiri H. Hospital disaster
preparedness in Iranian province: A cross-sectional
study using a standard tool. American Journal of
Disaster Medicine. 2021 Sep 1;16(3):233-9.
Beyramijam M,  Rasouli-Ghahfarokhi ~ SM,
Fathollahzadeh A, Rahimzadeh A, Shahabirabori
MA, Aminizadeh M. The effect of education and
implementation of “National Hospital Disaster
Preparedness Plan” on an Iranian hospital
preparedness: An interventional study. Journal
of Education and Health Promotion. 2019 Jan
1;8(1):215.

Janati A, Sadeghi-Bazargani H, Hasanpoor E,
Sokhanvar M, HaghGoshyie E, Salehi A. Emergency
response of Iranian hospitals against disasters: a
practical framework for improvement. Disaster
Medicine and Public Health Preparedness. 2018
Apr;12(2):166-71.

Blanchette RA, van Bree EM, Bierens ]). Hospital
disaster  preparedness in the Netherlands.
International Journal of Disaster Risk Reduction.
2023 Jul 1;93:103778.

Mortelmans L), Gaakeer MI, Dieltiens G, Anseeuw
K, Sabbe MB. Are Dutch hospitals prepared for
chemical, biological, or radionuclear incidents? A
survey study. Prehospital and Disaster Medicine.
2017 Oct;32(5):483-91.

Getu SB, Tsegaw FW, Gonzb6lez PA, Delgado RC.
Hospital disasters preparedness for mass-casualty
incidents at emergency units in northwest of
Ethiopia: a cross-sectional study. Prehospital and
Disaster Medicine. 2023 Jun;38(3):360-5.

Ayenew T, Tassew SF, Workneh BS. Level of
emergency and disaster preparedness of public
hospitals in Northwest Ethiopia: a cross-sectional
study. African Journal of Emergency Medicine.
2022 Sep 1;12(3):246-51.

Sughra U, Riaz A, Suleman M, Imran MR. Evaluating
the Hospital Preparedness for Emergencies using
WHO Hospital Safety Index Tool. Pakistan Journal
of Medical Sciences. 2025 Mar;41(3):676.

Ugelvik KS, Thomassen LW, Braut GS, Geisner
T, Sjwvold JE, Montén C. A national study of in-
hospital preparedness for Mass Casualty Incidents
and disasters. European Journal of Trauma and
Emergency Surgery. 2025 Dec;51(1):18.

Hupf J, Zimmermann M, Maier-Stocker C, Hanses
F, Mortelmans LJ, Halpern P. Evaluation of CBRN
Preparedness of German Hospitals with Higher
Level of Care: A Cross-Sectional Survey. Disaster
Medicine and Public Health Preparedness. 2024
Jan;18:e133.

Alrayyes MA, Alaila BH, Aldalou MR, Omamalin
NG. The emergency preparedness of level-four
primary health care centers in the Gaza strip, the
occupied Palestinian territory: an assessment of
primary care providers’ competencies and facilities
preparedness. Prehospital and Disaster Medicine.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

2023 Feb;38(1):23-32.

Dahmash EZ, Madi T, Shatat A, Oroud Y, Hassan SK,
Nassar O, lyire A. Assessment of Hospital readiness
to respond to COVID-19 pandemic in Jordan—a
cross sectional study. International Journal of
Environmental Research and Public Health. 2023
Jan 18;20(3):1798.

Suderin L, Agri J, Hammarberg E, Lennquist-Mont6n
K, Montbn C. Hospital preparedness for major
incidents in Sweden: a national survey with focus on
mass casualty incidents. European Journal of Trauma
and Emergency Surgery. 2023 Apr;49(2):635-51.
Al-Hajj S, Abou-El-Hassan H, Khalil L, Kaafarani
HM, El Sayed M. Hospital disaster and emergency
preparedness (HDEP) in Lebanon: a national
comprehensive assessment. International Journal of
Disaster Risk Reduction. 2020 Dec 1;51:101889.
He R, Zhang ], Mao Y, Degomme O, Zhang WH.
Preparedness and responses faced during the
COVID-19 pandemic in Belgium: an observational
study and using the National Open Data.
International Journal of Environmental Research
and Public Health. 2020 Nov;17(21):7985.
Suparni, Fatma L, Ede SD, Robiana M, Senol D,
Are Indonesian Hospitals Ready to Response to
Disaster? Hospital Disaster Preparedness in West
Java Province, Journal of Research in Medical and
Dental Science, 2020, 8 (4):89-93.

Naser WN, Ingrassia PL, Aladhrae S, Abdulraheem
WA. A study of hospital disaster preparedness in
South Yemen. Prehospital and Disaster Medicine.
2018 Apr;33(2):133-8.

Der-Martirosian C, Radcliff TA, Gable AR, Riopelle
D, Hagigi FA, Brewster P, Dobalian A. Assessing
hospital disaster readiness over time at the US
Department of Veterans Affairs. Prehospital and
Disaster Medicine. 2017 Feb;32(1):46-57.

Ingrassia PL, Mangini M, Azzaretto M, Ciaramitaro
[, Costa L, Burkle Jr FM, Della Corte F, Djalali A.
Hospital Disaster Preparedness in Italy: a preliminary
study utilizing the World Health Organization
Hospital Emergency Response Evaluation Toolkit.
Minerva anestesiologica. 2016 Jun 7;82(12):1259-
66.

Fares S, Femino M, Sayah A, Weiner DL, Yim ES,
Douthwright S, Molloy MS, Irfan FB, Karkoukli
MA, Lipton R, Burstein JL. Health care system
hazard vulnerability analysis: an assessment of all
public hospitals in Abu Dhabi. Disasters. 2014
Apr;38(2):420-33.

Seyedin H, Moslehi S, Sakhaei F, Dowlati M.
Developing a hospital preparedness checklist to
assess the ability to respond to the COVID-19
pandemic. East Mediterranean Health Journal. 2021
Feb;27(2):131-41.

Elkbuli A, Herrera M, Awan M, Elassad C. Striving
towards an effective emergency preparedness and
disaster management response: Lessons learned
and future directions. The American Journal of

Mal ) Med Health Sci 22(SUPP8):401-409, August 2026



41.

42.

43.

44,

45.

46.

Emergency Medicine. 2021 Mar;50:804.

Rezaei F, Maracy MR, Yarmohammadian MH,
Sheikhbardsiri H. Hospitals preparedness using
WHO guideline: A systematic review and meta-
analysis. Hong Kong Journal of Emergency
Medicine. 2018 Jul;25(4):211-22.

Munasinghe NL, O'Reilly G, Cameron P. Examining
the components and validity of hospital disaster
preparedness tools. Progress in Disaster Science.
2023 Dec;20:100305.

Zhou Y, Li N, Wu W, Liu H, Wang L, Liu G, Wu
J. Socioeconomic development and the impact of
natural disasters: some empirical evidences from
China. Natural Hazards. 2014 Nov;74(2):541-54.
Haeberer M, Tsolova S, Riley P, Cano-Portero R,
Rexroth U, Ciotti M, Fraser G. Tools for assessment of
country preparedness for public health emergencies:
a critical review. Disaster Medicine and Public
Health Preparedness. 2021 Aug;15(4):431-41.
World Health Organization (WHO). Hospital
emergency response checklist-An all-hazards tool
for hospital. World Health Organization (WHO)
Regional Office for Europe: Copenhagen, Denmark;
2011.

Siddiqi S, Mataria A, Rouleau KD, Igbal M, editors.
Making Health Systems Work in Low and Middle
Income Countries: Textbook for Public Health
Practitioners. Cambridge University Press; 2022
Dec 29.

Mal J Med Health Sci 22(SUPP8):401-409, August 2026

409



