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Abstract

Background Over the last fifty years, the frequency and intensity of disasters have escalated, highlighting the
importance of healthcare practitioners (HCPs) being thoroughly prepared for disaster management. Despite this
pressing need, there is a notable lack of well-developed and rigorously evaluated assessment tools to evaluate
disaster preparedness among HCPs across various disciplines and disaster scenarios. This study aims to develop and
evaluate a Disaster Management Assessment Tool for Health Care Practitioners (DMAT_HCP).

Methods The DMAT_HCP was designed following the four stages of the Disaster Management Framework and a
literature review of similar previously validated tools. Content validity was assessed through two rounds of review
by nine and six experts, whereas face validity was assessed by 11 HCPs. DMAT_HCP was tested on 107 HCPs from

different health disciplines and settings to evaluate the structural (factor analysis) and construct (convergent and

divergent) validities as well as internal consistency reliability.

Results DMAT_HCP comprised five Likert scales that assess the preparedness and readiness of HCPs for disaster, with
satisfactory content validity indices (CVI>0.83 for six experts). Factor analysis of the entire set of DMAT_HCP items
suggested six factors: knowledge, two sub-domains of attitude, practice, willingness to practice, and organization-
based management, which together accounted for 77.9% of the variance in the data. Convergent and divergent
validity analyses showed that all items within a section had a correlation coefficient greater than 0.4 with their
corresponding section score, and they were more strongly correlated with their own section than with scores from
other sections. Cronbach’s alpha values for the individual sections ranged from 0.89 (attitude) to 0.97 (organization-
based management), and the overall Cronbach'’s alpha for the DMAT_HCP was 0.90.

Conclusions This study substantiated that DMAT_HCP is both conceptually and methodologically valid and

reliable. It has demonstrated strong content validity, accurately measures the intended constructs, and effectively
distinguishes between unrelated constructs. The tool also exhibited excellent internal consistency reliability across its
components. The tool offers a comprehensive, globally applicable assessment of disaster management, suitable for
use across various healthcare professions, settings, disaster contexts, and management phases.
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Background

Disasters are defined as “serious disruptions to the func-
tioning of a community that exceed its capacity to cope
using its own resources” [1]. Over the past five decades,
the frequency and severity of disasters have increased,
impacting countries worldwide and posing significant
challenges to global public health and healthcare systems
[2, 3]. Effective disaster management has become critical
in mitigating these challenges and protecting communi-
ties from the adverse consequences of such events [4, 5].

Disaster management refers to “the organization,
planning, and application of measures preparing for,
responding to, and recovering from disasters” [6]. It is
underpinned by the Disaster Management Framework,
a systematic and well-established approach that out-
lines the cycle of four interconnected stages: mitigation,
preparedness, response, and recovery [7, 8]. Mitigation
focuses on minimizing disaster impact, preparedness
emphasizes training and resource allocation, response
involves immediate interventions, and recovery aims to
restore functionality and rebuild infrastructure [7, 8].
Despite variations in its implementation across coun-
tries, the framework provides a universal strategy to
reduce suffering, alleviate the consequences of disasters,
and support community resilience [7].

Healthcare practitioners (HCPs), across various health-
care disciplines, including physicians, nurses, paramed-
ics, pharmacists, and allied health professionals, play
an indispensable role in disaster management, ensuring
that the necessary interventions are carried out effec-
tively and efficiently. Their roles and responsibilities are
directly linked to each stage of the disaster management
cycle, which extend beyond routine care, requiring risk
assessment, timely decision-making, adaptability under
resource-limited conditions, and implementing pub-
lic health interventions [4, 5, 9]. During the mitigation
phase, HCPs identify vulnerabilities, promote preven-
tive measures like vaccinations, and provide public health
education to reduce the potential impact of disasters. In
the preparedness phase, they conduct training and raise
awareness to enhance emergency readiness across com-
munities and healthcare systems. In the response phase,
they provide critical care, manage casualties, and coor-
dinate interventions to reduce mortality and morbidity,
ensuring that healthcare delivery continues under emer-
gency conditions. Lastly, in the recovery phase, HCPs
address long-term health impacts, support rehabilitation
efforts, and help rebuild healthcare infrastructure, restor-
ing functionality and resilience to the community [4, 5,
9]. To fulfill these responsibilities, HCPs require adequate
knowledge, technical skills, and a proactive attitude, all of

which can be achieved through targeted education and
training [10, 11]. Their preparedness to act promptly and
confidently in disaster scenarios underpins the success of
disaster management efforts [9].

The global emphasis on disaster management has trig-
gered initiatives that aim to better prepare HCPs for
disasters. Several assessment instruments have been
developed to evaluate a variety of dimensions, includ-
ing the preparedness competencies of HCPs [12]. The
preparedness competencies of HCPs have been assessed
by evaluating their knowledge, skills, attitudes, confi-
dence, and willingness to act effectively during disasters
[13, 14]. Some instruments that were developed evalu-
ated the preparedness of HCPs for disasters in a general
context [12, 15-17], while others focused on specific
disaster types [18-21]. Furthermore, certain studies
have examined preparedness and readiness for practice
during disasters across multiple healthcare professions
[17, 22], whereas others have concentrated on specific
healthcare professions, such as emergency medical ser-
vices, nursing, medicine, or pharmacy [12, 23-28]. For
example, in the United States, the Emergency Prepared-
ness Information Questionnaire (EPIQ) is employed to
assess general disaster knowledge across multiple phases,
such as prevention, mitigation, response, and recov-
ery [29]. Despite that, its applicability may be limited
due to its exclusive focus on nursing professionals and
the absence of a robust theoretical framework, poten-
tially hindering its generalizability across broader HCP
populations [29]. Likewise, in Brazil, the Nurses’ Disas-
ter Response Competencies Assessment Questionnaire
(NDRCAQ) evaluates nursing competencies in disaster
response, but its exclusive focus on nursing professionals
limits its comprehensiveness across all healthcare roles
and disaster management phases [28]. The Disaster Pre-
paredness Evaluation Tool (DPET) evaluates prepared-
ness specifically for biological disasters by focusing on
disaster knowledge, skills, and personal preparedness [3].
Although it offers a comprehensive assessment of biolog-
ical disaster preparedness, it remains confined to a single
disaster type, restricting its relevance to other disaster
scenarios [3]. Similarly, the Provider Response to Emer-
gency Pandemic (PREP) tool, designed for multi-profes-
sion preparedness, predominantly addresses responses
to biological emergencies, placing less emphasis on prac-
tical competencies and crucial disaster management
phases such as recovery and mitigation [21]. In Ireland,
the Major Emergency Preparedness in Ireland Survey
(MEPie) measures knowledge related to major emer-
gency planning and core clinical response activities [17].
However, it largely emphasizes theoretical knowledge
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and self-assessed competence which may potentially
limit its ability to fully evaluate practical, real-world pre-
paredness skills [17].

Within the Arab region, the Disaster Nursing Core
Competencies Scale (DNCCS) was developed by Al-Tho-
baity et al. [12] in Saudi Arabia to assess core competen-
cies in nursing for disasters in general and across various
phases, including knowledge, roles, and barriers [12].
However, it is limited to nursing professionals, restrict-
ing its broader applicability across healthcare professions
[12]. In contrast, Nofal et al. [11, 30] developed tools that
assess preparedness among HCPs from multiple profes-
sions in Saudi Arabia [11, 30]. While these tools expand
the scope by including different healthcare roles, they
have limited validity evidence, such as content validity,
and primarily focus on bioterrorism preparedness [11,
30]. In Jordan, the tool developed by Alwidyan et al. [23]
focuses on emergency medical services (EMS) provid-
ers and primarily addresses pandemic-related disasters,
assessing attitudes and concerns about working during
disease outbreaks [23]. While this tool offers valuable
insights into pandemic preparedness, its scope is lim-
ited to a single disaster type and does not assess other
disaster types or the complete range of disaster manage-
ment phases [23]. Similarly, in Yemen, the tool developed
by Al-Hunaishi et al. [31] assesses HCPs” willingness to
engage in disaster management and their self-efficacy
across both biological and natural disasters [31]. While it
covers a range of disaster types, the psychometric valida-
tion is limited, which may affect its reliability and gener-
alizability [31].

While these tools make valuable contributions to
the field within their respective contexts, there are still
opportunities for enhancement. Despite the acknowl-
edged importance of disaster management and health-
care provider (HCP) preparedness, a significant gap
exists in the availability of robust, well-developed, and
thoroughly validated assessment tools that are inclusive
and adaptable. Such tools should be capable of assessing
disaster management across all healthcare professions,
including physicians, paramedics, nurses, pharmacists,
and allied health professionals, and be applicable to a
wide range of disaster scenarios. Additionally, there is a
clear need for a comprehensive tool that covers all phases
of disaster management. This is crucial for effective
disaster response planning and ensuring that HCPs are
adequately prepared to manage and respond to the com-
plexities of diverse disaster situations.

The aim of this study is to develop and evaluate the
Disaster Management Assessment Tool for Health Care
Practitioners (DMAT_HCP), a comprehensive and ver-
satile tool designed to offer a multi-profession, multi-
context approach to assessing HCPs’ preparedness across
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all disaster management phases in healthcare settings
globally.

Methods

A methodological study for tool development and eval-
uation of the psychometric properties of the Disaster
Management Assessment Tool for Health Care Prac-
titioners (DMAT_HCP) was employed [32]. The study
was conducted in two phases: 1) tool development and
2) tool evaluation. The DMAT_HCP was developed using
a deductive items pool generation strategy, where items
were generated from the literature review and the exist-
ing assessment tools. These items were systematically
mapped to the four stages of the Disaster Management
Framework. Content validity was conducted to ensure
that the tool comprehensively represented the domain
of disaster management across diverse healthcare set-
tings, disciplines, and disaster contexts. Drawing from
best practices in scale development [32], content validity
involved a systematic review by subject-matter experts in
healthcare, public health disaster preparedness, and sur-
vey development and evaluation to assess the relevance,
technical quality, and breadth of the items. Addition-
ally, feedback from target population representatives (11
HCPs from diverse disciplines, including nursing, medi-
cine, paramedicine, pharmacy, dentistry, laboratory tech-
nology, and other allied health fields in Qatar) ensured
the clarity and appropriateness of the items. These steps
were essential to establish that the DMAT_HCP captured
the full scope of disaster management without omitting
critical components while ensuring its practical relevance
and usability.

The evaluation phase employed a cross-sectional design
involving 107 HCPs from various clinical disciplines and
healthcare settings in Qatar, including Hamad Medi-
cal Corporation (HMC), Primary Health Care Corpora-
tion (PHCC), and the Ministry of Public Health (MoPH).
The DMAT_HCP was administered as a 50-item online
self-administered questionnaire developed during the
first phase. The evaluation of DMAT_HCP aimed to
provide statistical evidence of its theoretical alignment
and measurement accuracy. DMAT_HCP was evaluated
for structural validity through factor analysis to identify
whether the items grouped into factors that represent the
theoretical dimensions. Construct validation (convergent
and divergent validities) was also conducted in the evalu-
ation phase to ensure that the DMAT_HCP measured
the intended constructs of disaster management accu-
rately and each construct was conceptually distinct from
other unrelated or overlapping constructs. Furthermore,
an internal consistency analysis was conducted to estab-
lish the tool’s reliability.

Ethical approval to conduct the study was obtained
from the Qatar University Institutional Review Board
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(QU-IRB) [approval number: QU-IRB 1759-EA/22],
Hamad Medical Corporation (HMC-IRB) [approval
number: MRC-03-22-392], and Primary Health Care
Corporation (PHCC-IRB) [approval number: PHCC/
DCR/2022/06/041].

Phase 1: Tool development

Item generation

The objective of this phase of the study was to develop
an assessment tool that assesses the perceptions of HCPs
regarding their disaster management 1) knowledge, 2)
attitude, 3) practices, 4) willingness to continue practic-
ing duties during disasters, 5) as well as their perceptions
of the level of preparedness to manage disasters among
healthcare organizations.

The first section, Knowledge, assesses HCPs’ under-
standing and awareness of essential disaster management
components. This includes their knowledge of reporting
procedures, awareness campaigns, collaboration in miti-
gation, role clarity, access to information, organizational
protocols, as well as national and organizational response
systems and post-disaster roles. The second section, Atti-
tude, evaluates HCPs’ beliefs regarding the importance of
disaster plans at both organizational and national levels,
their confidence in working independently, their interest
in professional development, the role of media in disaster
management, their readiness for rapid service escalation,
and their recognition of the essential nature of their roles,
along with their ability to implement plans and utilize
technology during and after disasters. The third section,
Practice, examines the extent to which HCPs engage in
disaster management activities. It focuses on their partic-
ipation in training, drills, and professional development
programs, communication with authorities, prioritiza-
tion of safety for themselves and others, volunteer man-
agement, and adherence to established disaster plans.
The fourth section, Willingness to Continue Practicing
Duties During Disasters, assesses HCPs’ resilience and
commitment to fulfilling their responsibilities during and
after disasters, particularly under challenging conditions
such as inadequate training, mental preparedness, and
the absence of necessary equipment and safety measures.
The final section, Organization-Based Disaster Manage-
ment, evaluates HCPs’ perceptions of their organization’s
preparedness. This includes their assessment of the orga-
nization’s disaster plan, communication systems, surveil-
lance mechanisms, availability of medical equipment,
and the frequency and effectiveness of disaster drills.

A deductive items pool generation strategy was used,
where items were generated from the literature review
and the existing assessment instruments [33, 34]. The
findings of a scoping review conducted by the research
team (unpublished work) guided the development of
the current assessment tool, by identifying the key
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instruments that have similar objectives with sound
development and evaluation approaches [3, 11, 12, 16,
17, 21-23, 28, 29]. The research team sought permission
from the original developers of these instruments to uti-
lize (i.e., adopt or adapt) some of the items in the process
of deductive items pool generation of the current assess-
ment tool. The items of these instruments were mapped
to the Disaster Management Framework [8]. Further-
more, new items were developed to align with the stages
of the framework, as deemed relevant. The development
phase involved consultation with an expert scholar in
the field of disaster management and preparedness to
improve the content and the structure of the DMAT_
HCP, as well as with members of the research team.

Content validity
After the initial development of the DMAT_HCP, several
cycles of revisions were conducted. Then, content valid-
ity, which refers to the “adequacy with which a measure
assesses the domain of interest’, was conducted as out-
lined below [34]. DMAT_HCP was subjected to expert
evaluation by a convivence sample of national and inter-
national experts. In the first round of evaluation, thirteen
experts were selected based on their expertise in health-
care (n=13), public health disaster preparedness (n=38),
and survey development and evaluation (n=8). The
selected experts were invited by email to share their criti-
cal evaluation of the clarity and relevance of the items to
the duties of HCPs at times of disaster. The relevance of
DMAT_HCP was assessed through a four-point Likert
scale (i.e., 1: not relevant, 2: somewhat relevant, 3: quite
relevant, and 4: very relevant) [35-39]. Similarly, the
authors adapted the four-point Likert scale (i.e., 1: not
clear, 2: somewhat clear, 3: quite clear, and 4: very clear)
to assess the clarity of DMAT_HCP. Content validity
was evaluated qualitatively by a review of the feedback
received by the experts and quantitatively by determin-
ing the average content validity indices for relevance
and clarity of the items (i-CVI) and scales (s-CVI) [35].
Items were removed if they did not pass the acceptable
score of i-CVI for relevance, or modified if they did not
pass the acceptable score of i-CVI for clarity [35]. The
acceptable score of CVI values ranges from 0.78 to 1.00,
according to the number of experts evaluating the assess-
ment tool [35-39]. A CVI of at least 0.78 was considered
acceptable if nine or more experts evaluated the assess-
ment tool, 0.83 if six to eight experts, 1.00 if three to five
experts, and 0.80 if two experts [35-37, 39]. Moreover,
the experts were asked to add any additional questions to
capture healthcare professionals’ perceptions of the four
stages of disaster management.

In the second round of evaluation, a different conve-
nience sample of six experts was selected and invited
to conduct a more extensive review of the clarity of the
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items. After the second round of evaluation, the CVIs
were recalculated, and no further rounds of evaluation
were deemed necessary.

Target population evaluation The modified version of
DMAT_HCP, based on the expert evaluation, was shared
with a convenience diverse sample of HCPs from the tar-
get population through SurveyMonkey® (Survey Monkey
Inc., San Mateo, California, USA). Eleven HCPs were
selected based on their health disciplines and were invited
through email to review whether the items of the tool
were appropriate for the targeted construct and assess-
ment objectives.

Phase 2: Tool evaluation through pilot testing

Setting

This phase employed a cross-sectional design involving
HCPs from various healthcare settings in Qatar, includ-
ing Hamad Medical Corporation (HMC), Primary Health
Care Corporation (PHCC), and the Ministry of Public
Health (MoPH).

In Qatar, the highest health authority is the MoPH,
which is responsible for setting national healthcare pri-
orities, regulating and overseeing healthcare systems, and
offering services to suit those requirements [40]. The two
key sectors of the healthcare system in Qatar (i.e., the pri-
vate and the public) operate under the regulatory frame-
work set by the MoPH [40]. Within the public healthcare
sector, MoPH oversees organizations such as the HMC
and the PHCC [40]. The HMC covers approximately 13
hospitals, including specialist and community hospitals.
The PHCC manages around 31 centers, which are stra-
tegically situated in different areas around the country
to ensure the accessibility of primary healthcare services
to meet the needs of the population [40]. In the private
sector, various private hospitals, including Al Emadi,
Al-Ahli, Turkish, and Aster hospitals, as well as over 70
polyclinics, contribute to the comprehensive healthcare
landscape [40].

Participants

The sampling frame in this study constituted all HCPs
from different health disciplines (e.g., nurses, physi-
cians, pharmacists, dentists, and allied health profes-
sionals) who work in the three different clinical settings
(i.e., HMC, PHCC, and MoPH). The eligibility crite-
ria included HCPs who were: 1) above 18 years old, 2)
licensed as a physician, a nurse, or an allied healthcare
professional (including paramedics, laboratory technolo-
gists, and physio- and respiratory therapists), 3) practic-
ing in PHCC, HMC, or MoPH- Qatar, and 4) working in
PHCC, HMC, or MoPH during the Gulf Crisis 2017 and/
or COVID-19 disasters.
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The inclusion of participants from diverse settings and
disciplines was intended to facilitate a comprehensive
evaluation of disaster management in Qatar and to exam-
ine the tool’s applicability across different healthcare lev-
els and professional domains.

HCPs employed in the private sector were excluded
from this study due to the predominance of public-sector
healthcare services in Qatar. Moreover, anticipated logis-
tical challenges associated with data collection and par-
ticipant recruitment from private-sector organizations
further informed this exclusion.

Sample size, and sampling

There were 31 primary healthcare centers and approxi-
mately 4,818 primary HCPs (i.e., 1010 physicians, 2182
nurses, 393 pharmacists, 226 dentists, and 1007 allied
health professionals). In addition, there were 13 hospi-
tals under HMC and approximately 21,157 secondary
and tertiary HCPs (i.e., 3642 physicians, 11,281 nurses,
638 pharmacists, 164 dentists, and 5434 allied health
professionals). Further, there were 15 health areas in the
MoPH and approximately 61 HCPs (i.e., 12 physicians,
10 nurses, 1 dentist, and 38 allied health professionals).
All eligible HCPs practicing at PHCC (n=4487), HMC
(n=20395), or MoPH (n=55) constituted the sampling
frame in this study.

No consensus was established on the minimal required
sample size for testing the psychometric properties of
questionnaires (e.g., factor analysis), with the item-to-
subject ratio ranging from 1:2 to 1:10 being one of the
approaches [41-43]. The alternative approach specified
the minimum sample size in absolute terms, with a rec-
ommendation of at least 100 participants [43—45]. In this
study, the required sample size was determined based
on a minimum recommended size (i.e., 1:2) of 100 HCPs
for a 50-item questionnaire. However, 350 HCPs were
approached to account for potential non-response. HCPs
were selected for the evaluation of psychometric proper-
ties using a stratified sampling method based on health-
care professions/disciplines, as follows: allied health
professionals: 86 (72 HMC, 1 MoPH, 13 PHCC), dentists:
5 (4 HMC, 1 PHCC), nurses: 184 (160 HMC, 24 PHCC),
pharmacists: 14 (8 HMC, 6 PHCC), and physicians: 61
(47 HMC, 14 PHCC).

Data collection

The evaluation of psychometric properties of DMAT_
HCP was conducted in a cross-sectional design. An email
inviting the selected HCPs to participate in the study
was sent to them. They were informed about the study
purpose, the process of data collecting, the assurance of
anonymity and confidentiality, and the voluntary nature
of their involvement. A link to the self-administered
DMAT_HCP questionnaire at SurveyMonkey® (Survey
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Monkey Inc., San Mateo, California, USA) with informed
consent was included in the invitation emails. The sur-
vey was open for about three weeks between August and
September 2023. To encourage participation, the HCPs
received two reminder emails.

Validity and reliability analyses

The validity and reliability of DMAT HCP were estab-
lished through the assessments of the structural valid-
ity, construct validity (i.e., convergent and divergent
validities), and internal consistency. Criterion validity
and differentiation by known group evaluations were
not conducted due to the lack of a gold standard ques-
tionnaire and the well-established knowledge regarding
group-specific perceptions of disaster management [32].
All statistical analyses were performed using a standard
software package STATA® version 18.1 (StataCorp LLC,
Texas 77845 USA).

Structural validity: exploratory factor analysis
(EFA) EFA is known as a group of multivariate statisti-
cal techniques designed to uncover the smallest number
of underlying constructs (also referred to as factors) that
can reasonably account for and explain the observed cor-
relation among a group of measured variables (also called
observed variables) [46]. EFA is concerned with identi-
fying and examining trends in the inter-item correlation
(covariance) matrix which represents the loading of each
observed variable on each factor [32]. EFA was initially
employed in this study on the initial set of items in each
section (12-item, 12-item, 10-item, 6-item, and 10-item
scales, respectively) as a useful method to generate
hypotheses on the structure of the data [47]. Measures of
sampling adequacy for EFA, including the Kaiser—Meyer—
Olkin (KMO >0.5), significant Bartlett’s Test of Spheric-
ity (BTS; p-value <0.05), inter-item correlation coefficient
(r>0.3), and correlation determinant (>0.00001) were
examined for each section separately [48], and the sample
demonstrated appropriateness for factor analyses. Pett
et al. [49] recommended the use of the principal compo-
nents analysis (PCA) to develop preliminary solutions in
EFA [49]. The eigenvalues (>1) and scree plots from PCA
were examined to identify the number of components
that capture meaningful variance in the data. This infor-
mation guided the subsequent EFA by providing an initial
estimate of the number of factors to extract [49, 50]. The
factors were extracted using the iterated principal fac-
tor method as the data demonstrated a non-normal dis-
tribution and the retained factors from each scale were
rotated using the varimax rotation. The varimax rotation
method is an orthogonal rotation technique that reduces
the number of variables with substantial loadings on each
factor, which simplifies the interpretation of these factors
[49, 51]. Total variance explained by the retained factors
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of 60% or greater was considered an acceptable target in
the assessment of the relevance of the retained factors
[52]. Items with high loading into one factor (>0.3) were
retained; however, items with the highest loadings were
the base for factor naming [32, 33, 53]. Items that dem-
onstrated significant cross-loadings (>0.3) into two or
more factors were subjected to theoretical and practical
judgment, and were deleted if not explained by any of the
factors [54]. In addition to conducting the analysis on sep-
arate sections of DMAT_HCP, an EFA was re-conducted
on the entire set of DMAT_HCP items. This additional
analysis aimed to further explore the overall structure
of the questionnaire and evaluate it as a unified assess-
ment tool for disaster management HCPs. The measures
of sampling adequacy for EFA revealed a KMO value
of 0.694, a significant Bartlett’s Test of Sphericity (BTS;
p-value<0.05), and a correlation determinant (>0.00001),
yet, some inter-item correlation coefficients were<0.3.
Cooks distance was used to examine the outliers, as one of
the most common statistics used to identify multivariate
outliers. The analysis indicated the presence of 15 outliers,
however, the outliers were retained to prevent a reduction
in sample size if the outliers were removed, as this would
render the analysis unfeasible.

Construct validity: convergent and divergent analy-
ses The construct validity of the DMAT_HCP is the
theoretical relationship of the items to each other and
the hypothesized sections. The construct validity was
tested through the assessment of convergent and diver-
gent validities [47]. Convergent validity was assessed by
evaluating whether the items covering one section corre-
late with each other [33, 47]. A more stringent correlation
(r>0.4 or higher) was used to support convergent validity
between the item and the overall sum score for the sec-
tion to which it is supposed to belong [47]. Whereas the
divergent validity assessment tested whether an item has
a higher correlation with its hypothesized section than
its correlation with the other sections [47]. The construct
validity of the DMAT_ HCP was tested twice; the first time
after performing the EFA for each section of DMAT_HCP
and the second time after performing the EFA for the
entire set of items of DMAT_ HCP. The ‘validscale’ com-
mand with the ‘tconvdiv(0.4)’ option in Stata was used to
test for convergent and divergent validities [55].

Reliability testing Reliability testing involves determin-
ing whether a scale or measurement produces repeatable
and consistent findings [47]. Internal consistency was
used in this study as a measure of internal reliability (i.e.,
the homogeneity and consistency of items in measuring
the same concept) for each section of the DMAT_HCP
using the item correlations [47]. Internal consistency was
used to evaluate the extent to which the number of items
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in each section was adequate and that the items were
interrelated through item-to-item correlations [47]. The
internal consistency analysis was reported using Cron-
bach’s alpha, as one of the most predominantly employed
statistics to examine scales reliability [33, 56]. Cronbach’s
alpha was determined for each section of the DMAT_
HCP as well as for the entire set of items of DMAT_HCP.
Cronbach’s alpha of>0.7 was considered the minimum
satisfactory value for acceptable internal consistency in
this newly developed questionnaire [52].

Results

Phase 1: Tool development

Content validity

In the first round of the content validity evaluation, nine
of the thirteen invited experts participated in the evalu-
ation. Their expertise spanned across healthcare (n=9),
public health disaster preparedness (n=5), and survey
development and evaluation (n=7). While all sections
met the relevance criterion, not all of them satisfied
the clarity criterion, necessitating a second round of
evaluation. In the second round, the CVIs were recalcu-
lated based on feedback from six experts specializing in
healthcare (n=6), public health disaster preparedness
(n=4), and survey design and evaluation (n=3). All sec-
tions were found to meet both the relevance and clarity
criteria. Figure 1 provides the results of the CVI analysis
for the two rounds of content validity evaluation.

Target population evaluation The modified version
of DMAT_HCP was then reviewed by a total of eleven
HCPs (six males and five females) who participated in this
phase, including one nurse, two physicians, two paramed-
ics, two pharmacists, two laboratory technologists, and
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two physiotherapists. Most HCPs agreed on the relevance
of the items to their disaster-related practices in Qatar, the
appropriateness and sufficiency of the response options,
the logical sequence in which the items were presented,
and their willingness to respond to all questionnaire items
without hesitation. Nevertheless, few participants high-
lighted the ambiguity of specific items, leading to further
clarity enhancements. They also emphasized the necessity
for a ‘not applicable’ option in certain sections, which was
considered and incorporated into the tool. Of significant
note, the questionnaire underwent additional shorten-
ing in response to frequent feedback from participants
regarding the tool’s length.

DMAT_HCP: version for pilot testing evaluation

The expert and target population evaluations resulted in
a version of DMAT_HCP comprising 50 items, in addi-
tion to 11 items about demographics and professional
characteristics. The five key sections of the DMAT_HCP
assessed the perceptions of HCPs of their disaster man-
agement in terms of A) knowledge, B) attitude, C) prac-
tice, D) willingness to continue practicing duties, and E)
organization-based disaster management, as follows:

Section A: Knowledge (12 items) evaluates HCPs’
understanding of disaster management concepts.
Items in this section were rated using a 5-point
Likert-type scale format (i.e., 1: no knowledge, 2:
minimal knowledge, 3: basic knowledge, 4: adequate
knowledge, or 5: superior knowledge).

Section B: Attitude (12 items) assesses HCPs' beliefs
regarding various aspects of disaster management.
Responses were rated using a 5-point Likert-type

Content Validity Indicies: Relevance and Clarity for First and Second Round
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Fig. 1 Content validity indices for the draft version of Disaster Management Assessment Tool for Health Care Practitioners (DMAT_HCP)
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scale format (i.e., 1: strongly disagree, 2: disagree, 3:
neutral, 4: agree, or 5: strongly agree).

Section C: Practice (10 items) examines HCPs’
engagement in disaster management activities. This
section employed a 5-point Likert-type scale format
(i.e., 1: never, 2: rarely, 3: occasionally, 4: frequently,
or 5: very frequently). This section also contained a
nonordinal option of ‘not sure’

Section D: Willingness to Continue Practicing Duties
During Disasters (6 items) measures HCPs’ readiness
to continue performing their duties under disaster
conditions. Items in this section were rated using
a 5-point Likert-type scale format (i.e., 1: strongly
unwilling, 2: unwilling, 3: neutral, 4: willing, or 5:
strongly willing).

Section E: Organization-Based Disaster Management
(10 items) evaluates HCPs’ perceptions of
their organization’s preparedness for disaster
management. Responses were rated using a 5-point
Likert-type scale format (i.e., 1: strongly disagree, 2:
disagree, 3: neutral, 4: agree, or 5: strongly agree). In
addition, this section contained a nonordinal option
of ‘not applicable’

Phase 2: Tool evaluation through pilot testing
Characteristics of HCPs included in the validity and reliability
analysis

Out of the 121 HCPs who responded to the question-
naire, 14 respondents completed only the demographic
section, and their responses were discarded. Of the
remaining 107 HCPs, the sample was almost equally dis-
tributed by gender, with 52 males (49.5%) and 53 females
(50.5%), and had a median age of 42 years (IQR =36-50).
The majority of participants were Indian (n=25, 23.8%),
followed by Filipino (n=15, 14.3%), Jordanian (n=14,
13.3%), Egyptian (n=11, 10.5%), and Tunisian (n=6,
5.7%). Most of the participants were nurses (n=46,
43.4%), followed by physicians (n=17, 16.0%), pharma-
cists (n=9, 8.5%), and paramedics (n=6, 5.7%). Seventy-
six of the participants were from the HMC, twenty-eight
from the PHCC, and one from the MoPH. The majority
of participants had more than 20 years of experience in
their professions (n =38, 35.9%).

Structural validity: exploratory factor analysis
An examination of the scree plots of each of each of
the five sections suggested a two-factor solution for the
knowledge section, a three-factor solution for the atti-
tude section, a two-factor solution for the practice sec-
tion, and a one-factor solution each for the willingness
to practice and organization-based management section
(Fig. 2).

All questionnaire items loaded significantly on their
respective factors at or above 0.30 (Table 1). However,
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two items (i.e., ‘I know the response system for disasters
in my country’ in the knowledge section, and ‘I am pre-
pared to stay at work beyond my usual shift during disas-
ters, if required’ in the attitude section) demonstrated
cross-loadings into two or more factors and hence, were
deleted.

The two factors of the knowledge section were named:
1) familiarity with disaster response systems/interven-
tions, and 2) knowledge of information and actions
related to disaster management. The loadings for the
eleven knowledge items ranged from 0.61 to 0.78, and
they accounted for 68.2% of the variance. For the attitude
section, the three factors were named: 1) self-efficacy
and self-awareness, 2) perceived need for a disaster plan
and system, and 3) factors influencing disaster readiness
among HCPs. The loadings for the eleven attitude items
ranged from 0.34 to 0.85 and they accounted for 60.6%
of the variance. Moreover, the two factors of the practice
section were named: 1) actions related to knowledge and
process management, and 2) responsibilities toward self
at different stages of disaster management. The loadings
for the ten practice items ranged from 0.60 to 0.89, and
accounted for 70.2% of the variance. For the willingness
to continue practicing duties, the loadings for the six
items ranged from 0.68 to 0.93 and accounted for 67.9%
of the variance. Whereas the loadings for the ten items of
the organization-based management ranged from 0.82 to
0.93 and accounted for 79.8% of the variance.

The examination of the Eigenvalue and the scree plot of
the entire set of DMAT_HCP items (50 items) suggested
initially a nine-factor solution (Fig. 3). All questionnaire
items loaded significantly on their respective factors at
or above 0.40 (loadings range from 0.40 to 0.93). How-
ever, eleven items demonstrated cross-loadings into
two or more factors, and eight of them were deleted.
This resulted in a final version of DMAT_HCP with 42
items in a six-factor solution (i.e., knowledge, attitude
[perceived need for a disaster plan and system, and self-
efficacy and self-awareness], practice, willingness to
continue practicing duties, and organization-based man-
agement). This factor solution accounted for 77.9% of the
variance, which indicated that the identified factors col-
lectively capture a significant proportion of the variability
in the data. Table 2 shows the factor loadings for EFA of
DMAT_HCP entire items.

Construct validity: convergent and divergent analyses

All DMAT_HCP items had a correlation coefficient with
the score of their own section greater than 0.4. Similarly,
all items had a correlation coefficient with the score of
their own section greater than those computed with the
scores of other sections. These findings supported the
convergent and divergent validities of DMAT_HCP, indi-
cating that the tool effectively measures the intended
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Fig. 2 Scree plots for the five sections of Disaster Management Assessment Tool for Health Care Practitioners (DMAT_HCP)

constructs while also demonstrating its ability to distin-
guish between unrelated constructs. The matrices of cor-
relations between DMAT_HCP items of the two times of
analyses are displayed in Tables 3 and 4.

Internal consistency analysis

All DMAT_HCP sections passed the reliability criteria
(Cronbach’s alpha>0.7). The Cronbach’s alpha scores
for the knowledge, practice, willingness to continue
practicing duties, and organization-based disaster man-
agement sections were 0.94, 0.92, 0.93, and 0.97, respec-
tively, which indicated excellent internal consistency. The

Cronbach’s alpha score for the attitude section was 0.89
which indicated a good internal consistency reliability.
The Cronbach’s alpha score for the entire set of DMAT_
HCP items was 0.90, which suggested an excellent inter-
nal consistency reliability.

DMAT_HCP: the refined version

The final version of DMAT_HCP comprised of 42 items
after removing the eight items that demonstrated cross-
loadings into two or more factors. The five-point Lik-
ert scale structure and the six-factor solution (i.e., A)
knowledge [9 items], B) attitude: the perceived need
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Fig. 3 Scree plot of the entire set of Disaster Management Assessment
Tool for Health Care Practitioners (DMAT_HCP) items

for a disaster plan and system, and self-efficacy and
self-awareness [10 items], C) practice [7 items], D) will-
ingness to continue practicing duties [6 items], and E)
organization-based disaster management [10 items])
were retained after conducting the psychometric prop-
erties evaluation. Non-ordinal response options (i.e., not
sure and not applicable) were also retained for the prac-
tice and organization-based disaster management sec-
tions, respectively.

Discussion

This study described the development and evaluation of
DMAT_HCP, an instrument designed for assessing the
perceptions of HCPs regarding disaster management.
DMAT_HCP was unique from other tools in the litera-
ture for several reasons.

First, a notable feature of the DMAT_HCP is its align-
ment with the comprehensive stages of the Disaster
Management Framework (i.e., mitigation, preparedness,
response, and recovery) [8]. This design feature addresses
a significant gap in the field, where standardized compe-
tencies for disaster management among HCPs are lack-
ing, and existing competency sets have not achieved
universal acceptance or validation [57]. Structuring
the tool around this widely recognized framework, the
DMAT_HCP provides a systematic and holistic approach
to identifying strengths and gaps in each critical phase of
disaster management, which in turn, supports targeted
interventions and evidence-based initiatives.

Second, DMAT_HCP development (i.e., content and
target population validation) and evaluation (i.e., EFA,
convergent and divergent validities, and reliability)
involved the active participation of HCPs from diverse
healthcare disciplines. This approach ensured that the
DMAT_HCP is not limited to a single profession but is
adaptable and inclusive, incorporating a broad spectrum
of healthcare practitioners such as nurses, physicians,
paramedics, laboratory technologists, pharmacists, and
other allied health professionals in both frontline and
administrative roles. This inclusivity allows the tool to
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capture the unique perspectives and contributions of
various professional groups, making it particularly suited
for multidisciplinary disaster management scenarios.
For example, the DMAT_HCP assesses knowledge of
disaster protocols, confidence in implementing disaster
plans, and participation in preparedness activities such
as training and drills. These dimensions are relevant
across diverse work environments, from the dynamic and
resource-limited settings of pre-hospital care teams to
the structured environments of hospital-based practitio-
ners and administrative staff. In contrast, while the Major
Emergency Preparedness in Ireland Survey (MEPie) was
designed to assess the knowledge, clinical competence,
and perceptions regarding emergency planning, opera-
tions, and coordination across response agencies among
a sample of HCPs, including registered nurses, paramed-
ics, medical doctors, and administrators/managers [17],
it lacked rigorous psychometric validation. Advanced
psychometric testing for this assessment instrument was
not conducted, suggesting less adequate evidence to sup-
port the validity and reliability of the assessment instru-
ment [17].

Third, the adaptability of the DMAT_HCP across
diverse healthcare settings is another key feature,
enabling its application in multiple levels of the health-
care system. To evaluate and ensure its applicability,
participants were recruited from HMC, PHCC, and
the MoPH, which represent key components of Qatar’s
healthcare system. The DMAT_HCP is well-suited for
deployment across these distinct organizational contexts.
In HMC, which provides specialized care through hos-
pitals and advanced clinical services, the tool can assess
the preparedness of HCPs managing complex cases dur-
ing disasters, including coordination within specialized
teams and handling mass casualties. In PHCC, which
delivers primary care and community-based services,
the tool can evaluate preparedness at the frontline level,
focusing on early disaster response, patient triage, and
community health support. For MoPH, which oversees
public health governance and national healthcare strat-
egies, the tool can be used to assess strategic prepared-
ness, such as policy readiness, resource allocation, and
inter-agency coordination during disaster scenarios.
This approach highlighted the DMAT_HCP’s versatility
in addressing disaster management needs at operational
and policy levels which can provide actionable insights
to enhance preparedness across diverse healthcare
environments.

Fourth, DMAT_HCP was developed through the inte-
gration of existing questionnaires that have been used
to assess disaster management across different disaster
types, which enhances its applicability to a wide range of
disaster contexts. This integration enables the DMAT _
HCP to be used across various disaster scenarios, from
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8%, natural disasters such as earthquakes and floods to more
%é gy 558 -8398% 8§ complex events such as chemical and biological disas-
SRR N s838 383333 & ters. This broad applicability sets the DMAT_HCP apart
o from many other tools that are often limited to assessing

g g preparedness for specific disaster types or general disas-
3 g ters. Several assessment tools were developed to assess
é g o HCPs preparedness for disasters in general [11-13, 16,
- 17, 22, 25-29, 58-61], but none of these tools combine

all the necessary features to be applicable to all HCPs or

g to be sufficiently developed and validated to be used in a
E global context. For instance, tools developed in the Arab
region, such as the Disaster Nursing Core Competencies

< Scale (DNCCS) in Saudi Arabia [12], while demonstrat-

g § ing strong validity, are specifically designed for nursing

% § professionals, thereby limiting their applicability to other

£ d healthcare disciplines. In contrast, tools developed by

t ” Nofal et al. (2018) [11] and Naser & Saleem (2018) [22] in

£ 'E“ Yemen, and Al-Ziftawi et al. (2020) [16] in Qatar, which

g 3 target multiple healthcare professions and share similar

- % % £ constructs with DMAT_HCP, are primarily validated
}fu 3 '§ 2 through content validity and reliability assessments.
These tools, however, lack a comprehensive validation

g process necessary to support their broader applicabil-
% ity across diverse healthcare settings and various disas-
2 ter contexts. Similarly, tools developed in other regions,

such as the Emergency Preparedness Information Ques-
tionnaire (EPIQ) [29] in the USA and the Nurses’ Disas-
ter Response Competencies Assessment Questionnaire
(NDRCAQ) [28] in Brazil, while valuable in their respec-
tive contexts, focus primarily on the nursing profession.

Fifth, DMAT_HCP comprehensively elucidated per-
ceptions of HCPs about disaster management at individ-
ual and organizational levels. The differentiation between
individual and organizational disaster management is
crucial. At the individual level, HCPs are required to have
theoretical knowledge as well as practical skills, posi-
tive attitudes, and the willingness for effective disaster
response [62]. On the other side, organizational disaster
management involves healthcare system policies, prac-
tices, and resources [63]. HCPs’ perceptions of their roles
and the organizational support available can significantly
impact the quality of the disaster response [64]. Cer-
tain levels of preparedness perceived by the HCPs about
the healthcare organizations, in terms of education and
training of HCPs, safety precautions, access to informa-
tion, and disaster risk reduction plans, can encourage and
support HCPs to report to work [65—-68]. Collectively,
the tool’s broad applicability allows for a comprehen-
sive assessment of disaster management at individual,
team, and organizational levels which makes it a valuable
resource for identifying gaps, guiding targeted interven-
tions, and enhancing the overall resilience of healthcare
systems.

My organization communicates information with the healthcare professionals throughout a disaster situation in an effective and efficient

My organization supports the continuous professional development of healthcare professionals on topics related to disaster management
manner

My organization has a public health surveillance system (an ongoing, systematic collection, analysis, and interpretation of health-related

data)
My organization recognizes the efforts of the healthcare professionals who contributed to disaster management (e.g., professional or

My organization has all the needed medical equipment that are needed to manage an increase in the numbers of patients
financial recognition, etc.)

My organization makes plans for staff needs, including supplies of food, water, rest areas, and hygiene items

My organization maintains a safe work environment during disasters

Exploratory factor analysis factor loading
Organization-Based Management

My organization periodically updates the disaster plan
My organization conducts regular disaster drills

My organization has a disaster plan

Table 2 (continued)
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Table 3 The matrix of correlations between Disaster Management Assessment Tool for Health Care Practitioners (DMAT_HCP) ltems
(first analysis)

Kowledgen Attitude Practice Willingness to continue practicing duties  Organization-Based Management

Knowledge item 1 0.661 0.366 0.224 0.194 -0.104
Knowledge item 2 0.667 0312 0.256 0214 —-0.070
Knowledge item 3 0.786 0.318 0.259 0.255 —-0.115
Knowledge item 4 0.813 0.323 0.272 0.113 -0.150
Knowledge item 5 0.844 0.281 0.224 0.150 -0.167
Knowledge item 6 0.805 0.237 0.250 —0.088 -0.136
Knowledge item 7 0.808 0.330 0.255 0.019 —-0.103
Knowledge item 8 0.795 0.304 0.266 0.042 —-0.181
Knowledge item 9 0.670 0.197 0.324 0.164 -0.134
Knowledge item 10 0.708 0.210 0.306 0.077 —0.084
Knowledge item 11 0.783 0.292 0.390 0.102 —-0.061
Attitude item 1 0.356 0471 0.012 0.005 —-0.098
Attitude item 2 0.275 0.633 0014 —-0.030 —-0.068
Attitude item 3 0.150 0.540 —-0.061 0.000 -0.107
Attitude item 4 0.289 0.466 0.020 0.030 -0.173
Attitude item 5 0.237 0.637 0.000 0.223 —-0.101
Attitude item 6 0.094 0.521 0.006 —-0.052 —-0.071
Attitude item 7 0.349 0.747 0.209 0.104 —-0.096
Attitude item 8 0.299 0.651 0.028 0.091 —-0.096
Attitude item 9 0.347 0.756 0.209 0.140 —-0.107
Attitude item 10 0.172 0.580 0.197 0.261 —0.091
Attitude item 11 0.330 0.720 0.160 0.202 —0.046
Practice item 1 0.161 0.004 0.634 0.136 0.029
Practice item 2 0.351 0.151 0.533 0.132 0.135
Practice item 3 0.221 0.093 0.669 0.132 0.300
Practice item 4 0.326 0.138 0.805 0.103 0.078
Practice item 5 0.307 0.014 0.711 —-0.004 0.078
Practice item 6 0.272 0.079 0.716 0.153 0.120
Practice item 7 0.276 0.065 0.773 0.083 0.068
Practice item 8 0.255 0.044 0.707 0.128 0.109
Practice item 9 0.149 0.085 0.748 0.158 0.082
Practice item 10 0.198 0.003 0.734 0.192 0.117
Willingness item 1 0.127 0.124 0.118 0.835 0.301
Willingness item 2 0.094 0.122 0.070 0.880 0.256
Willingness item 3 0.100 0.108 0.091 0.763 0.166
Willingness item 4 0.301 0.270 0.229 0.651 0.004
Willingness item 5 0.099 0.122 0.136 0.756 0.122
Willingness item 6 0.168 0.157 0.219 0.815 0.251
Organization item 1 -0.131 -0.102 0.061 0.117 0.828
Organization item 2 —-0.136 —-0.068 0.101 0.171 0.903
Organization item 3 -0.159 —-0.068 0.145 0.168 0.862
Organization item 4 —-0.161 —-0.047 0.178 0.204 0.878
Organization item 5 —0.080 -0.138 0.157 0.122 0.645
Organization item 6 —0.080 —0.080 0.163 0.220 0916
Organization item 7 —-0.125 —-0.104 0.106 0.228 0.897
Organization item 8 —0.098 -0.071 0.101 0.181 0.853
Organization item 9 -0.099 -0.028 0.135 0.307 0.902

Organization item 10 —0.142 -0.136 0.095 0.187 0.769
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Table 4 The matrix of correlations between Disaster Management Assessment Tool for Health Care Practitioners (DMAT_HCP) Iltems

(second analysis)

Knowledge Attitude Practice Willingness to continue practicing duties  Organization-Based Management
Knowledge item 1 0.682 0.363 0.250 0.194 —-0.047
Knowledge item 2 0.679 0318 0.199 0214 -0.017
Knowledge item 3 0811 0333 0.300 0.255 —0.051
Knowledge item 4 0.818 0.330 0.249 0.113 —0.084
Knowledge item 5 0.842 0.282 0.304 0.150 -0.111
Knowledge item 6 0.779 0.246 0.211 —-0.088 —-0.087
Knowledge item 7 0.811 0.326 0.233 0.019 —0.054
Knowledge item 8 0.670 0.227 0.308 0.077 0.003
Knowledge item 9 0.759 0.305 0407 0.102 0.018
Attitude item 1 0.365 0452 0.001 0.005 —0.066
Attitude item 2 0.272 0.608 —0.005 —-0.030 —-0.037
Attitude item 3 0.304 0433 0.020 0.030 —-0.120
Attitude item 4 0.246 0.655 0.060 0.223 —0.075
Attitude item 5 0.087 0.515 —-0.013 —-0.052 —0.088
Attitude item 6 0.360 0.750 0173 0.104 -0.104
Attitude item 7 0.290 0.650 —0.050 0.091 —0.044
Attitude item 8 0.358 0.763 0.222 0.140 —-0.087
Attitude item 9 0.161 0.580 0.243 0.261 —0.049
Attitude item 10 0.322 0.752 0.187 0.202 —-0.031
Practice item 1 0.325 0.149 0.762 0.054 —0.045
Practice item 2 0.321 0.074 0.758 0.026 0.066
Practice item 3 0.271 0.111 0.745 0.133 0.120
Practice item 4 0.355 0.121 0.836 0.126 0.072
Practice item 5 0.304 0.130 0.807 0.233 0.018
Practice item 6 0.201 0.155 0.801 0.194 0.026
Practice item 7 0.209 0.082 0.790 0.235 0.044
Willingness item 1 0.124 0.139 0.238 0.835 0.297
Willingness item 2 0.089 0.130 0.135 0.880 0.247
Willingness item 3 0.106 0.113 0172 0.763 0.169
Willingness item 4 0.299 0.280 0.198 0.651 0.063
Willingness item 5 0.106 0.138 0.137 0.756 0.192
Willingness item 6 0.165 0.164 0.257 0.815 0.267
Organization item 1 —-0.049 —0.055 —-0.032 0.125 0.808
Organization item 2 —0.051 —0.025 0.021 0.185 0.900
Organization item 3 -0.075 -0.022 0.081 0.181 0.860
Organization item 4 -0.087 0.002 0.098 0.220 0.883
Organization item 5 —0.069 —0.061 0.066 0.180 0.824
Organization item 6 0.006 —0.041 0.083 0.236 0912
Organization item 7 -0.043 -0.063 -0.031 0.243 0911
Organization item 8 -0.019 —0.027 —0.025 0.235 0.909
Organization item 9 —0.031 0.030 0.056 0333 0.904
Organization item 10~ —0.079 —0.092 —0.094 0.190 0.830

One of the most important characteristics of DMAT _
HCP was its robust psychometric properties, encompass-
ing validity and reliability. Establishing construct validity
is a critical aspect of any measurement instrument [47].
This study suggested that DMAT HCP demonstrated
validity with five distinct yet converging sections which
supported its construct validity. The analysis of DMAT _
HCP indicated the absence of spurious correlation, a
common concern in assessing discriminant validity

(and, to a lesser degree, convergent validity), where two
sections might be correlated due to the presence of an
unspecified third construct linking them [47]. In this
study, convergent validity was evaluated by analyzing the
correlation between items within a section, and diver-
gent validity was evaluated by determining if an item’s
correlation with its hypothesized section was higher
than its correlation with other sections. Using a similar
approach, Han and Chun (2010) assessed the convergent
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and divergent validities for a Korean version of the disas-
ter preparedness evaluation tool (DPET-K) for nurses
after establishing the model fit with the confirmatory
factor analysis [69]. Factor loading, significance, average
variance extracted (AVEs)>0.50, and construct reliabil-
ity>0.70 were examined to confirm convergent validity.
Whereas, the discriminant validity was confirmed when
factors had higher AVEs than the squared correlation
coefficient [69]. Another common approach to evaluating
convergent and divergent validities is to evaluate them
across instruments rather than within an instrument [32,
33, 47]. Instruments that are meant to measure compara-
ble constructs are expected to correlate more highly with
one another than with scales meant to measure unre-
lated constructs [32, 33, 47]. Nevertheless, components
of the validity unique to the instrument under research,
such as how effectively it captures all pertinent aspects
of the construct, may be overlooked by comparing it just
to comparable instruments [70, 71]. Moreover, true con-
vergent or divergent validity may be misrepresented by
confounding variables introduced by variations in instru-
ment design, target demographics, and administration
techniques [72].

In this study, DMAT_HCP demonstrated adequate
internal consistency examined using the reliability sta-
tistic—Cronbach’s alpha for each section. Demonstrating
adequate internal reliability indicates the robustness of
the validity and suggests that the items accurately repre-
sent the intended domain [47]. Moreover, the adequacy
of internal consistency can anticipate the stability of
DMAT_HCP over time when the instrument is adminis-
tered repeatedly (i.e., test-retest reliability) because these
two concepts are mathematically related [47]. It is worth
mentioning that although the alpha score for the ‘Atti-
tude’ section was the lowest compared to other sections
of DMAT_HCSP, it still indicated good reliability and is
comparable to other studies in disaster management [16,
58].

Limitations

The DMAT_HCP, as a self-reported instrument, is sub-
ject to potential biases, such as social desirability bias,
which may limit its ability to objectively assess HCPs pro-
ficiency in disaster management. Additionally, the online
administration of the tool presents specific challenges,
such as its reliance on participants having stable internet
access and familiarity with digital platforms. Moreover,
the absence of a facilitator during completion may lead to
misinterpretation of questions and reduced engagement,
potentially resulting in lower response rates and incom-
plete data. The development of DMAT_HCP employed a
deductive approach to generating items, which involved
synthesizing items from a literature review and pre-
existing questionnaires. However, it is recommended to
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complement this approach with the inductive approach
for item generation of new questionnaires through con-
ducting focus groups or individual interviews. Due
to time constraints, the incorporation of an inductive
approach was not feasible in this study. Moreover, while
the five-point response options of the questionnaire
Likert scales allowed for distinctions in respondents’
perceptions and hence yielded richer data for analysis,
it might have introduced some complexity in respond-
ing to the items. In addition, while the development
of DMAT_HCP was based on international pre-tested
questionnaires, the evaluation of its psychometric prop-
erties was restricted to HCPs in Qatar. Furthermore, the
EFA findings should be interpreted with caution as the
analysis was performed on the minimal recommended
sample size which might have not accurately reflected the
estimates of factor loadings or the underlying structure
of the variables in the broader population. Also, future
studies need to run an outlier analysis to prevent the
distortion of factor structures. While Cronbach’s alpha
is commonly used and generally accepted, there is an
ongoing debate about alternative reliability statistics (e.g.,
Raykov’s rho) which are believed to provide enhance-
ments and are gaining increasing acceptance over Cron-
bach’s alpha [32].

Future research and recommendations

Future improvements should also include a robust
attempt to achieve more balanced and representative
samples of HCPs in the item generation and testing
phases. This could include running focus groups for item
generation, with balanced participation across HCP cat-
egories. In addition, to enhance national preparedness,
future research and readiness initiatives should priori-
tize inclusivity by incorporating HCPs from private and
semi-private sectors. Such an approach will provide a
more comprehensive understanding of preparedness at
the national level and facilitate the development of strate-
gies that engage and empower all stakeholders in disas-
ter management. Moreover, future research is needed to
further validate the psychometric properties of DMAT _
HCP, including performing confirmatory factor analysis
to confirm the resultant factors from the EFA, predic-
tive validity to assess the ability of DMAT_HCP to pre-
dict HCPs’ behaviors related to disaster management,
and more advanced analysis of convergent and diver-
gent validity (e.g., multi scale-multi-method matrix). To
ensure global applicability, the DMAT_HCP instrument
requires evaluation in diverse international contexts
beyond its initial development and validation in Qatar.
This broader assessment would strengthen its validity
and reliability across a wider range of cultural and health-
care settings. Moreover, DMAT_HCP can be poten-
tially utilized to serve a dual purpose, such that it can
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discriminate between individuals with poor, fair, or good
perceptions about disaster management (discriminative
purpose), while also facilitating the monitoring of the
changes in perceptions over time (evaluative purpose).
However, further analyses of sensitivities and respon-
siveness are warranted to support the dual purpose of
DMAT_HCP.

Following validation, the DMAT_HCP is recom-
mended for use across diverse healthcare settings to
assess disaster management among HCPs. Its adaptabil-
ity to various healthcare disciplines and disaster contexts
makes it a valuable tool for broad application. Moreover,
the tool can be incorporated into disaster management
training initiatives to identify gaps in knowledge and
readiness among HCPs, which can guide the develop-
ment of targeted, evidence-based training programs to
address specific weaknesses. Additionally, regular use
of the DMAT_HCP in healthcare institutions is encour-
aged to monitor improvements in preparedness over
time. This would enable continuous evaluation of train-
ing effectiveness and preparedness strategies. The use of
DMAT_HCP provides policymakers and stakeholders
with actionable insights to optimize training, resource
allocation, and strategic planning, thereby strengthen-
ing healthcare systems’ capacity to effectively manage
disasters.

Conclusions

The newly developed Disaster Management Assessment
Tool for Health Care Practitioners (DMAT_HCP) is a
self-administered tool that comprehensively assesses the
perceptions of HCPs regarding their disaster manage-
ment knowledge, attitude, practices, willingness to con-
tinue practicing duties during disasters, as well as their
perceptions about the level of preparedness of healthcare
organizations to manage disasters. Items in each sec-
tion were developed based on a review of existing vali-
dated tools and were aligned with the four stages of the
Disaster Management Framework. Two rounds of expert
review were used to assess content validity, while HCPs
evaluated face validity. The validity of DMAT HCP was
established through pilot testing with HCPs from dif-
ferent health disciplines, by employing multiple validity
assessment tests. These tests included structural validity
using exploratory factor analyses, and construct valid-
ity through the establishment of convergent and diver-
gent validities. Factor analysis of the five sections of the
DMAT_HCP suggested a two-factor solution for the
knowledge section, a three-factor solution for the atti-
tude section, a two-factor solution for the practice sec-
tion, and a one-factor solution each for the willingness
to practice and organization-based management section.
However, the factor analysis of the entire set of DMAT _
HCP items suggested a six-factor solution representing
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the items of knowledge, two sub-domains of attitude,
practice, willingness to practice, and organization-based
management. DMAT_HCP demonstrated construct
validity with five distinct, yet converging sections and
adequate internal consistency. The study suggested that
DMAT_HCP is both conceptually and methodologically
sound, demonstrating validity and reliability. DMAT _
HCP offers a comprehensive, globally applicable assess-
ment of disaster management, suitable for use across
various healthcare professions, settings, disaster types,
and management phases.

Abbreviations
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