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Introduction 
Hospitals are among the most critical centers for delivering 

healthcare services during disasters and emergencies. One 
of the key objectives of the third millennium development 
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Abstract
Introduction: Hospitals are among the critical infrastructures of society that must continue to 
provide services under all circumstances. Hospital safety is one of the essential components 
of disaster and emergency management, and its observance enhances hospital preparedness 
and maintains its structure and function during crises. To assess the level of readiness and 
performance of hospitals in dealing with disasters and emergencies, it is necessary to identify 
and extract the key indicators of hospital preparedness. Therefore, this study aimed to develop 
and validate a checklist for assessing the preparedness of hospital emergency departments in 
responding to disasters and emergencies.
Methods: This qualitative study was conducted using a mixed-method approach at Tabriz 
University of Medical Sciences in 2024–2025. In the first stage, articles related to hospital 
emergency preparedness in disasters were identified through searches in databases, including 
Science Direct, Google Scholar, Medline, Web of Science, EMBASE, PubMed, SID, and 
Magiran. Dimensions and criteria of the preparedness checklist were extracted from these 
studies. In the second stage, based on the findings from the literature review and expert opinions, 
a preparedness assessment checklist was developed. To verify content validity, the opinions of 
22 experts in the field of disaster and emergency management were obtained and CVI (Content 
Validity Index) and CVR (Content Validity Ratio) were calculated. To determine reliability, the 
intraclass correlation coefficient (ICC) was used, and to determine internal consistency reliability, 
the Cronbach coefficient alpha (Cronbach’s alpha) was calculated for each factor and the entire 
instrument.
Results: Through qualitative content analysis, a total of 85 items were initially extracted. After 
reviewing overlaps and evaluating content validity, the number of items was reduced to 79. The 
results indicated that all items had acceptable CVR values, confirming their appropriateness. 
Moreover, the CVI values for all items were above 0.79, indicating satisfactory content validity. 
Reliability testing yielded a Cronbach’s alpha coefficient of 0.83 and an intra-class correlation 
coefficient (ICC) of 0.82 in the test–retest analysis, confirming the instrument’s internal 
consistency and stability.
Conclusion: The developed checklist is a valid and reliable tool for assessing the preparedness 
of hospital emergency departments in dealing with disasters and emergencies. Utilizing this 
instrument enables managers and policymakers to identify strengths and weaknesses within their 
emergency departments and take corrective measures to enhance preparedness. Furthermore, 
it provides a standardized tool for benchmarking and harmonizing hospital emergency 
preparedness at the national level.
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program is to safeguard healthcare facilities, especially 
hospitals. As primary organizations involved in disaster 
response, hospitals are considered essential infrastructures 
that must remain operational and accessible both during 
and after disasters. In many communities, hospitals 
and major healthcare centers carry greater importance 
than other vital facilities and hold significant symbolic, 
political, and social value for society (1). However, 
due to the lack of established management structures 
and insufficient emphasis on training programs and 
preparedness activities, these healthcare centers are 
vulnerable to multiple risks and functional disruptions. 
Consequently, hospital preparedness is a fundamental 
component of disaster management strategies and should 
be guided by standardized protocols (2). 

Today, hospital safety and maintenance are critical 
components of healthcare management, carrying 
significant economic, human, and ethical implications. 
Adhering to these principles in hospitals—environments 
highly vulnerable to various incidents—enhances 
effectiveness, efficiency, and productivity, ultimately 
producing positive outcomes for patients, staff, and 
stakeholders (3, 4).

Iran’s geography and climate make it highly susceptible 
to disasters, including floods, earthquakes, and accidents. 
These events often overwhelm hospital systems. Lack of 
disaster planning, unprepared hospitals, and inadequate 
staff training can cause irreparable damage to the 
healthcare system. Studies indicate low emergency and 
disaster preparedness among Iranian hospitals (5, 6).

Every year, hundreds of hospitals and other healthcare 
facilities worldwide are either destroyed or rendered non-
functional due to natural disasters (7). When hospitals 
sustain damage during such events, their ability to provide 
essential healthcare services is compromised, leading 
to a secondary crisis. Therefore, maintaining hospital 
functionality during disasters is crucial. Hospital safety 
holds significant social, health, and economic value (8). 
The destruction or inoperability of hospitals—especially 
in the absence of alternative healthcare facilities—can 
invoke feelings of insecurity and social instability (9). 
A study conducted between 2005 and 2006 on hospital 
safety in the United Kingdom documented 1487 major 
and 10,426 minor injuries caused by safety deficiencies 
(10). In Iran, significant damage to medical facilities 
was observed during the 2012 earthquake, notably 
in Bam, as well as in hospitals in Ahar, Heris, and 
Varzeghan. One contributing factor to these damages is 
the lack of comprehensive hospital standards for disaster 
preparedness and response (11).

Therefore, hospitals must have a pre-developed 
operational plan for effective crisis response. The 
absence of such a plan can lead to increased disorder and 
confusion (9). Past experiences in Iran have shown that 
managing the consequences of disasters remains a major 
challenge for healthcare administrators. The national 
disaster management system has continuously faced 
serious difficulties (12, 13). Various studies (5, 14, 15) 

have addressed this issue. For instance, Abbasabadi et al. 
examined accreditation standards related to disaster risk 
management in hospitals and reported that the status of 
disaster management, especially in border regions, is not 
satisfactory. The main weaknesses identified included a 
lack of scientifically developed preparedness and response 
plans, limited awareness of national guidelines, insufficient 
training and drills, non-structural vulnerabilities, and 
inadequate infrastructures. Strengthening hospital safety 
and resilience, improving managerial and staff knowledge 
and skills, and continuously reviewing and upgrading 
standards based on emerging challenges were proposed 
as key strategies to enhance hospital preparedness (13).

In recent years, one of the most significant developments 
affecting managerial systems has been the implementation 
of evaluation and performance monitoring frameworks. 
Today, various tools and methods are used to measure 
organizational performance, and when applied 
properly and continuously, they improve efficiency and 
effectiveness (16). One of these tools is the design and 
development of checklists, which can serve as practical 
instruments for large-scale performance monitoring of 
healthcare centers.

Since no comprehensive checklist has yet been developed 
in Iran to assess hospital emergency departments’ 
preparedness for disasters, this study was designed to 
develop and validate a comprehensive assessment tool 
for evaluating the preparedness of hospital emergency 
departments in disaster situations. Using this standardized 
and reliable tool as a unified national framework would 
enable precise and effective assessment of emergency 
departments across the country and facilitate strategic 
planning to improve their disaster preparedness.

Methods
This was a qualitative study with a mixed-method approach 
conducted at Tabriz University of Medical Sciences from 
October 2024 to August 2025 after approval by the ethics 
committee (IR.TBZMED.REC.1403.328). In this study, a 
tool was designed to assess the preparedness of hospital 
emergency departments in accidents and disasters. 

The first stage of the study was conducted as a scoping 
review. At this stage, the review was conducted over 
a 15-year period from 2010 to 2024. In order to obtain 
as much relevant literature as possible, we used a broad 
search strategy. The international databases PubMed, 
Scopus, and Web of Science, as well as the Google Scholar 
search engine, were used to find articles and scientific 
sources for this study. Search keywords included MeSH 
terms and common keywords related to the subject 
under study, including “Preparedness,” “Emergency 
response,” “Disasters,” “Emergency Department,” 
“Hospital Preparedness,” “Response to disasters,” 
“Hospital Preparedness Checklist,” “Emergency Hospital 
Preparedness,” “Emergency Preparedness,” and “Hospital 
Preparedness Tools.” The inclusion criteria included all 
studies conducted in the field of hospital emergency 
preparedness in disasters in Persian and English, and the 
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exclusion criteria included studies published before 2010 
and sources without full text.

In the second stage, through interviews with experts in 
this field, localized criteria for hospital preparedness were 
identified. At this stage, 22 experts in this field (Table 1) 
were selected and unstructured interviews were conducted 
with them. The data were recorded with informed consent 
and analyzed through conventional qualitative content 
analysis so that the different dimensions of the checklist 
were extracted as an initial draft using the extracted 
dimensions and other studies. To develop the conceptual 
framework, individuals who had sufficient information 
and experience in the field of the phenomenon in question 
were selected. For this purpose, purposive sampling was 
used in the qualitative section, and to obtain a wider range 
of data, professors from emergency medicine, nursing, 
general practitioners, specialist physicians, disaster and 
emergency health, and health services management were 
selected.

To determine the validity of the assessment tool for 
hospital emergency department readiness in response to 
incidents and disasters, content validity and face validity 
methods were used. The purpose of content validity is to 
ensure the tool’s ability to measure the concept it claims 
to assess (17).

In the present study, for qualitative content validity, 15 
experts were asked to qualitatively review the checklist 
content and provide their feedback. For this purpose, 
the researcher provided the designed tool along with an 
explanatory sheet to the mentioned experts. During the 
qualitative content review, the experts (expert panel) 
were requested to evaluate the tool based on criteria such 
as adherence to grammatical rules, use of appropriate 
words, placement of items in their proper positions, 
and appropriate scoring. They were then asked to give 
feedback so that necessary revisions could be made.

For quantitative content validity, the Content Validity 
Ratio (CVR) and content validity index (CVI) were 
calculated (18). CVR was used to ensure the necessity of 
each question, and CVI was used to confirm the relevance 
of the items.

To determine the content validity of the questionnaire, 
the tool was sent to 15 purposively selected experts in 
related fields at Tabriz University of Medical Sciences. 
They were asked to evaluate each item based on a three-
point scale: “Essential,” “Useful but not essential,” and 
“Not necessary.” Then, the responses were calculated 
according to the following formula:

/ 2
/ 2

ne NR
N
−

=

In this context, ne is the number of experts who rated 
the item as “essential,” and N is the total number of 
experts (15 individuals). According to Lawshe’s table for 
15 evaluators, if the calculated ratio was less than 0.49, the 
item was removed; otherwise, it was retained in the tool 
(19).

The content validity index (CVI) for each item was 
determined based on the relevance of each question using 
a 4-point scale: 1 (Not relevant), 2 (Somewhat relevant), 
3 (Relevant), and 4 (Highly relevant). Similarly, the 
simplicity of each item was rated from 1 (Complex) to 4 
(Very simple), and the clarity was rated from 1 (Not clear) 
to 4 (Completely clear).

The CVI score was computed by dividing the number 
of experts who gave the item a rating of 3 or 4 by the total 
number of experts. A score of 0.79 was considered the 
minimum acceptable value.
	• Items with a CVI greater than 0.79 were retained 

without change.
	• Items with a CVI between 0.70 and 0.79 were revised.
	• Items with a CVI less than 0.70 were removed (20).

Qualitative and quantitative methods were used to 
assess face validity. for qualitative face validity, face-to-face 
interviews were conducted with 10 individuals from the 
target population. During these interviews, the difficulty 
level, appropriateness, and ambiguity of the items were 
examined. Based on their feedback, minor revisions 
were made to the questionnaire. In the next step and to 
reduce or remove inappropriate items and determine the 
importance of each item, the quantitative method of item 
impact score was used. For this purpose, 10 experts and 

Table 1. Demographic and social characteristics of participants in the study

Demographic characteristics Number (%) Demographic characteristics Number (%)

Age Gender

30–39 10 (45.5%) Male 14 (63.5%)

40–60 12 (54.5%) Female 8 (36.5%)

Work experience (years) Workplace

5–10 6 (27.3%) Hospital Emergency Department 7 (31.8%)

10–15 11 (50%) University Disaster and Emergency Management Center 7 (31.8%)

15–20 3 (13.6%) Hospital Emergency Department, Ministry of Health 3 (13.6%)

20–30 2 (9.1%) Hospital Disaster Management Committee Secretary 5 (22.7%)

Educational level

PhD in Health Services Management 3 (13.6%) Master’s degree 7 (31.8%)

Emergency medicine specialist 3 (13.6%) General practitioner 3 (13.6%)

Cardiology specialist 2 (9%) PhD in Disaster and Emergency Health 4 (18.2%)
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specialists were asked to rate the importance of each item 
on a 5-point Likert scale “Completely important” (score 
5), “Important” (score 4), “Moderately important” (score 
3), “Slightly important” (score 2), and “Not important 
at all” (score 1). The impact score for each item was 
calculated using the following formula: 

Impact Score = Importance × Frequency (percentage)
Items with an impact score equal to or greater than 1.5 

were considered appropriate. Since all obtained impact 
scores for the items were greater than 1.5 (mean score: 
4.69), all items were retained for further analysis.

Reliability of the instrument was assessed using internal 
consistency and test–retest stability methods. Cronbach’s 
alpha coefficient was calculated to determine internal 
consistency, which reflects the degree of interrelatedness 
among items measuring the same construct. A minimum 
alpha value of 0.70 was considered acceptable (21). 
For test–retest reliability, the intraclass correlation 
coefficient (ICC) was computed to evaluate the stability 
of the instrument over time. The ICC indicates the level 
of agreement between two measurements of the same 
variable in the same sample at two different times (22). To 
assess this, the validated questionnaire was administered 
twice to 32 participants in East Azerbaijan Province, 
with a two-week interval between administrations. The 
results were then analyzed to determine the instrument’s 
stability.

Results
Questionnaire Development
Initially, terms and concepts related to hospital 
preparedness (relevant MeSH terms) were extracted 
through a comprehensive literature review. Searches 
were conducted in international and Iranian databases 
covering the period 2003–2023. Redundant concepts 
were removed, and similar concepts were merged. 
Core domains were identified, and preliminary items 
were formulated for each domain. To enrich content, 
22 subject-matter experts from cardiology, emergency 
medicine, disaster and emergency health, general 
medicine, nursing, and management participated in two 
specialized panels. Through group discussions, additional 
items were proposed. The resulting initial questionnaire 
comprised 83 items across 13 domains.

Face Validity
To assess face validity qualitatively, face-to-face 
interviews were conducted with 10 individuals from the 
target population. Their feedback was obtained regarding 
the level of difficulty, relevance, and ambiguity of the 
items. Based on their suggestions, minor modifications 
were made to the questionnaire. In the next step, to assess 
face validity quantitatively and to reduce or eliminate 
inappropriate items and determine the importance of 
each item, the “item impact score” method was used. 
For this purpose, 10 experts evaluated each item based 
on its level of importance. The impact score for each 
item was calculated using the following formula: Impact 

Score = Importance × Frequency (%). Items with an 
impact score equal to or greater than 1.5 were considered 
appropriate. Given that the impact scores for all items—
except for four questions—were greater than 1.5 (mean 
score: 4.69), 79 items were retained for further analysis.

Content Validity
To determine content validity, both qualitative and 
quantitative methods based on expert judgment were 
employed. In the qualitative assessment, interviews were 
conducted with 10 specialists in emergency medicine, 
nursing, and emergency medical services. They were 
asked to evaluate the questionnaire based on criteria such 
as adherence to Persian grammar rules, use of appropriate 
terminology, relevance and importance of the items, their 
placement in the correct domain, and the scoring method. 
Their feedback was incorporated into the questionnaire. 
In the quantitative assessment, content validity ratio 
(CVR) results indicated that all items achieved acceptable 
CVR scores and were therefore deemed appropriate. 
Furthermore, content validity index (CVI) results showed 
that all items had CVI scores above 0.79, confirming 
their appropriateness. The CVR and CVI results for the 
questionnaire items are presented in Table 2.

Reliability
To assess the internal consistency of the questionnaire, 
Cronbach’s alpha coefficient was calculated. An alpha 
value of ≥ 0.70 was considered satisfactory (23). Based 
on this criterion, the Cronbach’s alpha for the entire 
questionnaire was 0.83. To evaluate the stability of the 
questionnaire, a test–retest reliability assessment was 
conducted by re-administering the questionnaire to 32 
participants over a two-week interval, and the intra-class 
correlation coefficient (ICC) was calculated (24). The 
test–retest reliability for the overall questionnaire was 
0.82, with subscale values ranging from 0.71 to 0.92.

Discussion 
The present study aimed to design a comprehensive, 
scientific, and practical checklist to assess the readiness and 
operational capacity of hospital emergency departments 
(EDs) during disasters and emergencies. Based on the 
results of the study and the opinions of experts in the field 
of emergencies and disasters, there are many components 
that are effective in the emergency preparedness of 
hospitals. In the present study, 79 indicators effective 
in the preparedness of hospitals were identified. After 
discussion and review, they were categorized into 17 
domains. Most of these domains were in the functional 
and emergencies management fields, and the remaining 
domains are related to non-structural issues. 

One of the most significant domains identified was 
increasing ED capacity, which encompasses physical 
space, equipment, and human resources. Capacity 
in emergencies is a fundamental element of disaster 
preparedness programs and can assist hospital managers 
in preparing for the reception of a large number of 
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Table 2. Results of content validity assessment (CVI and CVR) of the hospital emergency preparedness assessment checklist for emergencies and disasters

Domain Assessment Items CVI CVR

Environmental 
safety

Safety of floors, walls, windows, flooring, entrance and exit doors, etc., in the emergency department (ED) is ensured. 1 1

Emergency exit doors are fire-, impact-, and smoke-resistant, open outward, and free of obstacles to crowd movement. 1 1

All equipment, cabinets, shelves, and panels are fixed to walls or designated locations according to standards. 1 1

ED storage areas are managed safely. 1 1

Records of periodic inspections of surfaces, walls, and ED equipment show timely interventions to address deficiencies. 1 1

Facility and 
equipment 
safety

Safety in the use of medical gases in the ED is implemented according to the Ministry of Health guidelines. 1 1

Electrical equipment safety (e.g., electrical panels, isolated panels in operating rooms, and specialized units) is established 
and adhered to.

1 1

Guidelines for elevator use during fires or emergency evacuation are prepared. 1 1

Records of periodic inspections of ED facilities and equipment show timely interventions. 0.88 0.93

Fire safety

Firefighting equipment (fire extinguishers, fire boxes, etc.) is clearly marked and accessible throughout all areas. 1 1

Smoke/heat-sensitive fire detection and alarm systems are functional and in use. 1 1

Safe and clearly marked evacuation routes are accessible at all times. 0.91 0.94

Security

Security measures, including physical structures, barriers, access control, locks, alarms, and CCTV in key ED areas, are in 
place.

1 1

ED storage areas for medicines and equipment have security programs implemented. 1 1

Safety programs for communication systems (computer networks, ED site, and HIS) are established, implemented, and 
updated.

1 1

Training and 
drills

Needs assessment and general training for all staff (at onboarding and during service) in disaster and hazard management 
are conducted annually according to a plan.

1 1

ED nursing staff have completed START and JUMP START triage training. 0.92 0.94

ED staff have undergone fire safety training and drills. 1 1

Specialized training is provided for staff with key roles in incident management according to their duties. 1 1

Selected clinical staff (team) have received CBRN decontamination and patient care training. 1 1

ED staff and managers are aware of their performance expectations during crises. 1 1

Drills involving physicians, managers, nurses, and other personnel are conducted annually. 1 1

Drill outcomes are reviewed in debriefing sessions, and revisions are made if necessary. 1 1

Capacity 
expansion

Emergency preparedness and response plans are designed for mass casualty situations. 1 1

Locations for patient care and alternative services during emergencies (patient rooms, corridors, inpatient wards, ED open 
spaces, etc.) are identified and documented.

1 1

Space for emergency vehicles and equipment (ambulances, helicopter pads, etc.) is designated. 1 1

ED staff are aware of changes in facility usage during disasters. 1 1

Updated staff lists with contact numbers for mobilization are available. 1 1

ED maintains an inventory of resources and assets required during disasters and their locations. 1 1

ED has a plan to increase the number of ED beds during mass casualty incidents (MCIs). 0.84 0.95

Medical equipment needed for additional ED beds and patient reception is available. 1 1

Backup medical gases and suction equipment are provided. 1 1

Ambulances, vehicles, and other resources for patient transport during incidents are available. 1 1

Processes for the supply and replacement of resources during response and recovery through ED inventory are established 
and implemented.

1 1

ED ensures backup resources are accessible and staff are trained to use them. 1 1

Isolation rooms for epidemics are designated in the ED. 1 1

Personal protective equipment (PPE) for staff and patients is available. 1 1

ED can provide services (space, equipment, and staff) for up to 72 hours. 0.88 0.93

Early warning 
and response 
activation

Procedures for early warning systems for internal and external hazards are established. 1 1

Reliable information sources for emergency operations are identified. 1 1

Rapid reporting systems for unusual diseases, civil violations, sabotage, theft, and kidnapping are established. 1 1

Procedures for warning communication within ED are available, and staff understand alerts. 1 1

Indicators for initiating emergency response and responsible personnel are defined. 1 1

ED activates HICS and response plans according to response activation guidelines. 0.91 0.96

Staff mobilization is conducted according to activation levels. 0.93 0.94

Procedures for rapid assessment (incident information, current ED status, and resource needs) are prepared. 1 1
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casualties (25). Sheikh Bardsiri et al.’s study also 
showed that capacity is an essential element in disaster 
preparedness programs. Increasing it can help health 
managers in hospitals take basic steps to improve and 
enhance hospital preparedness programs based on the 
components of emergency capacity (26).

Other key areas identified included the development of 
early warning systems, provision of reliable information 
resources, rapid reporting systems for unusual events, 
activation of response plans, staff mobilization, and rapid 
internal assessment processes. Studies indicate that these 
processes significantly enhance hospital readiness and 
elevate preparedness levels for disaster response (27).

Fire safety is another major challenge for hospital 
planners and staff. Essential elements include alarm 

systems, firefighting equipment, emergency evacuation 
routes, and adherence to related standards. Research 
shows that standardizing hospitals for fire safety can be 
challenging due to faulty equipment, improper storage 
of flammable materials, evacuation difficulties, and the 
need for staff training and equipment maintenance. 
Additionally, equipment such as sprinklers can reduce 
property damage by up to 75% during fires (28).

Environmental safety, including the safety of floors, 
walls, emergency exit doors, electrical equipment and 
installations, storage areas, and communication systems, 
was also identified as critical. Attention to non-structural 
safety plays an important role in protecting patients, staff, 
and hospital facilities (29, 30). Another study conducted by 
Ferreira et al. emphasized the need to increase awareness 

Table 2. Continued.

Domain Assessment Items CVI CVR

Patient 
management

Triage areas and patient entry/exit routes are defined, and staff are informed. 1 1

Procedures for triage, admission, patient identification, tracking, and record-keeping are established. 1 1

Contingency procedures for the HIS outage are defined. 1 1

Tracking admitted patients and informing relatives of patient status is implemented. 1 1

Patient records are stored securely and confidentially. 0.9 0.91

Discharge and transfer procedures to other hospitals are defined. 1 1

Staff 
management

Roles and responsibilities of staff during emergencies are defined. 1 1

Responsibilities of auxiliary staff and volunteers are defined. 1 1

Staff fatigue prevention programs (shift rotation and self-care) are implemented. 1 1

Attendance monitoring during incidents is conducted. 1 1

Methods for monitoring staff and volunteer performance during emergencies (direct supervision, consultation, or reviewing 
medical records) are defined.

1 1

ED crowd 
management

Internal organization of the ED for safety and security is defined. 1 1

Responsibilities of security agencies (police, local authorities, etc.) during disasters are coordinated with the ED. 1 1

Access control and restrictions for ED buildings and premises during emergencies are defined. 1 1

Independent ambulance entry/exit routes are defined to prevent congestion. 1 1

Procedures for patient transfer to healthcare centers during emergencies are defined. 1 1

Visitor crowd control procedures are defined. 1 1

Identification procedures for staff and volunteers during emergencies are defined. 1 1

CBRNE 
incidents

Appropriate structures for CBRN decontamination are in place. 1 1

Necessary medical equipment for bioterrorism (medications, diagnostic kits, and bags) is available. 1 1

Isolation areas for radioactive, biological, and chemical incidents are provided. 1 1

Hazardous waste management is monitored. 1 1

Procedures for the collection and disposal of radioactive waste in ED are defined. 1 1

Evacuation

Indicators for the section or ED evacuation and the type of evacuation are defined and communicated. 1 1

Patient evacuation equipment is available, and staff are trained to use it. 1 1

Safe gathering areas for survivors are designated. 1 1

Patient evacuation follows the “ED evacuation during incidents” guidelines. 1 1

Recovery plan

Returning to normal operations follows “response deactivation” guidelines. 1 1

ED safety assessment (structural and non-structural) is conducted, and priorities are defined. 1 1

Measures to replace lost resources (equipment, personnel, consumables, repairs, etc.) are implemented. 1 1

Damage, casualties, and incident-related costs are accurately recorded and documented. 1 1

Post-incident performance analysis identifies program weaknesses and corrective actions. 1 1

Lessons learned from incidents are documented. 1 1

CVI: content validity index; CVR: content validity ratio; ED: Emergency Department; CCTV: closed-circuit television; START and JUMP START: simple triage 
and rapid treatment; CBRNE: chemical, biological, radiological, nuclear, and explosives; MCI: mass casualty incidents; HIS: hospital information system; PPE: 
personal protective equipment
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and attention to the safety of structural elements (31), 
as Rahman et al.’s study also showed that in moderate 
seismic areas, the probability of non-structural damage 
may be greater than structural damage (32).

Staff training and drills were highlighted as another 
key domain. Disaster preparedness drills help identify 
weaknesses in plans and enhance effective emergency 
management (33). Within the staff management domain, 
clarifying responsibilities, providing training, and 
supporting personnel were essential factors. Studies have 
shown that human resources, training, and rapid response 
skills are among the most important determinants of 
hospital resilience during disasters (34,35).

The use of this checklist and indicators enables hospital 
managers and administrators to identify strengths and 
weaknesses in their EDs, address deficiencies, and enhance 
operational efficiency during disasters. It also provides 
higher-level authorities with a tool for standardizing 
EDs and guides policymakers in developing strategies to 
strengthen hospital preparedness.

Study Limitations
This study had some limitations due to its exploratory 
nature. In the first part, which was conducted as a scoping 
review, the selection of articles may have been subject 
to some reviewer bias. To overcome this limitation, we 
involved multiple reviewers for selection and subsequent 
analysis.

Conclusion
Overall, this study expands understanding of hospital 
preparedness tools and factors, contributing to the 
theoretical framework of hospital disaster readiness. 
The findings can inform the development of more 
comprehensive theories and models and improve 
practical measures to increase hospital preparedness, 
protect infrastructure, maintain service continuity, and 
ensure the safety of patients and staff during disasters.
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