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Abstract

Background: Tiirkiye frequently faces natural disasters, especially earthquakes. That’s why this
study aimed to translate and validate the Disasters Nursing Readiness Evaluation Index (DNREI) for
Nurses in Turkiye was developed by Maeda, et al. in 2018 to Turkish.

Methods: This was cross-sectional and methodological research. The index used in this study was 37
items and 6 sub-dimensions. There search was conducted with 362 nurses selected through snow
balling sampling. Disasters Nursing Readiness Evaluation Index-TR was applied to determine the
validity and reliability using the exploratory and confirmatory factor analysis. Cronbach's alpha
analysis and the Split-Half Method were used to determine internal consistency. Dependent samples t-
test to compare the test-retest scores for time invariance; and intra-class correlation coefficient.
Results: The content validity of the Turkish version of the index is between 0.87 and 1.00. The
content validity index score was found to be 0.92. The Split-Half method was applied to analyze
reliability and there liability coefficients were found to be 0.83 and 0.85. As a result of the
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confirmatory factor analysis of the DNERI-TR, it was found that the 6-factor structure of the scale
was valid and the goodness of fit tests was appropriate.

Conclusion: The “Disasters Nursing Readiness Evaluation Index-TR” was found to have a high level
of reliability and validity for nurses in Tirkiye to evaluate the disaster readiness of nurses and to
develop a disaster education model for life-long learning.
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Introduction

Disasters, which are unexpected, suddenly and
unpredictable situations, occur in almost every
country in the world. Some of the disasters occur
naturally, some are technological or man-made
events [1]. Flooding, earthquakes, storming,
volcanic eruptions, etc. occur naturally; war,
terrorist attack, biological war occur man-made;
chemical, industrial, aircraft, railway and ship
accidents, dam failure occur technological [2, 3].
Disasters cause severe damages in the places
where they occur and affect economic status,
social life, environments, political process, etc.
Hence, disasters cause to many deaths, financial
loss, disability, malnutrition, health problems [4,
5]. Like many health professions nurses have
important roles, duties and responsibilities
especially in disaster situations.

Nurses play important role in disaster. Although
leadership, problem-solving, decision-making,
stress or anxiety management skills, etc., are
often discussed in modern nursing roles, disaster
nursing remains relatively less visible. However,
Florence Nightingale worked as a disaster nurse
in a war hospital during her time and saved many
lives through nursing care. She demonstrated the
efficacy of nursing care in disaster situations [6].
In contemporary time disaster nursing, it is
characterized by the use of professional nursing
knowledge and skills related to disaster in order
to reduce death and health risks caused by
disasters. Also nurses take part in health
management and care throughout the disaster
process [7]. Therefore  nurses  have
responsibilities such as reducing life-threatening
hazards in disasters, taking precautions and being
prepared  for  disasters  situations  [5].

Like many countries in the world, Turkiye is
prone to disasters. TUlrkiye faces various types of
natural disasters such as flooding, landslides,
storms, and especially earthquakes [8].
Therefore, it is essential to take precautions for
disaster preparedness in Turkiye. After Turkiye-
Suriye Earthquakes or Tiirkiye Kahramanmarag
Earthquakes occurred on February 6, 2023,
disaster preparedness precautions became even
more crucial [9]. On the grounds that Turkiye
prones to disasters, Turkish nurses need to take
precautions and be prepared for disaster
situations. However, the first step should be to
evaluate nurses’ readiness against disaster
situations [10, 11]. The second step should be
planning intervention programs for nurses to
raise awareness, take precautions and be prepared
for disaster situations. In order to plan
intervention  programs  for  nurses, the
contemporary and inclusive scale or index should
be used to evaluate nurses’ readiness for disaster
situations. Many scales have been developed with
proven validity and reliability in Turkiye [12-15]
to evaluate the disaster preparedness level and
disaster awareness of community. Some of the
scales have been developed with proven validity
and reliability to evaluate nurses’ basic
competencies for disaster readiness, disaster
readiness level, disaster perceptions and
intervention self-efficacy against disasters [16].
Although disaster nursing is not a new concept in
Tirkiye, we saw that most of nurses were not
prepared for disasters at Turkiye-Syria
Earthquakes occurred on February 6, 2023 [17,
18]. Determining nurses'  self-assessments
regarding their preparedness in different practice
dimensions will be very important in ensuring
timely and effective response to disasters. For
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this reason, the aim of this research is to analyze
the validity and reliability of the “Japanese
Disasters Nursing Readiness Evaluation Index
(JDNREI)” in Turkish. Japan, like Tiirkiye, is a
country prone to significant natural disasters. So
the JDNREI was developed to evaluate disasters
nursing readiness for disasters in Japan is
considered to be an useful tool for determining
Turkish nurse’s disaster readiness situations and
planning intervention programs.

Materials and methods

Study design and sample size

This was cross-sectional and methodological
study. It is aimed to determine the validity and
reliability the “Japanese Disasters Nursing
Readiness Evaluation Index (JDNREI)” for
Tirkiye. The study was conducted between May
15 2023 and October 30 2023. Snow balling
sampling method was used to compose the
sample of research. Therefore, a social media
application which is commonly used by nurses in
Tirkiye was utilized to contact with them.
Sample size was calculated based on a 95%
confidence interval, a 5% margin of error, and an
estimated response rate of 20%. According to
Republic of Turkiye Ministry of Health (RTHM)
data 2023 year, 302704 nurses/midwives were
employed in Turkiye [19]. The calculated result
indicated that the sample consists of 384 nurses
and 1920 nurses should be invited to participate
in the research. Therefore, a total of 4.870 nurses
were contacted through a social media
application to participate in the project. Nurses
were informed about the research aim and
voluntarily participated by an informed consent
form. Of the contacted nurses, 362 nurses
completed the questionnaire. The sample size
was accepted as sufficiency because of the
responses of 5 or 10 individuals is sufficient for
analyzing the reliability and validity of scale
study [20].

Descriptive characteristics of the participants
The sample of the study which was conducted
between May 15, 2023 and October 30, 2023
included 362 nurses. The mean participant age

was 33.25+8.25 years and 58.2% of female,
41.4% of them had nursing experience of 31
years or more. 73.2% had bachelor degree,
13.3% had master degree, 86.2% of them were
employed as staff, 42.8% of them were employed
at emergency nursing, intensive care unit and
perioperative nursing, 37.6% of them were
employed at internal medicine and surgical
nursing. 47.2% of them hadn’t taken disaster
practices education before, 23.2% of them had
taken disaster practices education more than two
years ago. 80.9% of them were not employed in
disaster teams, 45.9% of them indicated that if a
disaster situation arose, their family would
support their decision to go to the disaster area
(n=69). 50.3% of them indicated that if a disaster
situation arises in the future; their family would
support their decision to go to the disaster area.
40.6% of them indicated negative feelings and
30.4% of them indicated not good feelings about
their previous duties in disaster areas (n=69).
73.9% of them indicated that their family
supported their decision to be employed in
disaster areas. 82.6% of them indicated that if
they had another opportunity to work in disaster
areas, they would participate again (n=69).
68.1% of them stated that their managers and
colleagues provided positive feedback, when
they returned their workplace (n=69) and 56.4%
of them stated that they didn't have healthy life
style.

Data collection instruments

The data were collected with a description
information data form and the other DNREI-TR
index.

Descriptive information questionnaire

The data were collected with a description
information data form consist of 24 questions
that included in JDNREI and also questions were
added by Turkish researchers (age, gender,
education, participate in disaster situations, etc.).
Japanese Disasters Nursing  Readiness
Evaluation Index (JDNREI)

JDNREI index is developed by Maeda, et al. in
2018 [21]. The JDNREI comprises 24 descriptive
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personal information questions 37 items and 6
sub-dimensions. 5-point Likert scale was used to
select answers for the items. However, the likert
types are changeable sometimes. The scale is
scored in a five-point Likert format. Individual
readiness is assessed totally JDNREI's score. The
Cronbach's alpha for the scale was 0.93.

Disaster Nursing Readiness Evaluation Index-
TR (DNREI-TR)

The Turkish version, named “Disaster Nursing
Readiness Evaluation Index-TR” also consists of
37 items and 6 sub-dimensions, similar to/
mirroring the original version. The sub-
dimensions are Factor 1 (F1) - Emergency
Nursing Skills (1-6. items), Factor 2 (F2) —
Practical Skills for Disaster Response (7.-14.
items), Factor 3(F3) — Communication Skills for
Team work (15-22. items), Factor 4 (F4)-
Effective Coping with Daily Stress (23-24.
items), Factor 5 (F5)- Cooperation Skills (25-29.
items), Factor 6 (F6)- Adaptability to Stressful
Situations at the Disaster Site (30.-37. items).
The total individual DNREI scores ranged from
37 to 185, a mean score is found 126.36+20.69.

Data analysis

The exploratory factor and reliability analyses
were conducted with Statistical Package for the
Social Sciences (SPSS) version 26.0 (IBM SPSS
Corp.; Armonk, NY, USA, 2019), and the
confirmatory factor analysis was conducted with
AMOS 23 software. In statistical analysis, the t-
test was conducted on numerical variables, and
the Pearson’s chi squared test was conducted on
categorical variables to determine the differences
between socio-demographic variables. The
Pearson’s correlation coefficient was employed
to determine the correlations between the
variables. The statistical significance was
accepted as p<.05, and the Kolmogorov—-Smirnov
test was conducted to determine the normal
distribution of the data.

Results

Validity Analysis
Face and content validity

The first step in adapting DNREI-TR to Turkish
society was to translate language validity. For
this aim, the original JDNREI was translated into
Turkish by 3 experts employed in the English
department of the school of foreign languages in
a public university. The index items and
descriptive questions that were translated into
Turkish were assessed by 8 expert lecturers.
After these steps Turkish version was prepared.
Afterwards, the scale form was evaluated by two
Turkish Language and Literature field experts in
terms of grammar and intelligibility. After
revised corrections, the scale form was translated
back into its original language by two different
linguists. The differences and similarities were
compared by experts. Content Validity Index
(CVI) was calculated for each item using the
Davis technique. To determine Content Validity
Index (CVI) the item was scored with 1 point for
“inadequate,” 2 points for “somewhat adequate,”
3 points for ‘“adequate,” and 4 points for
“completely adequate.” CVI of the items was
found to be .98. After the approval, the translated
and revised version was assessed by a lecturer in
Turkish language. A pilot study was carried out
with 20 nurses to evaluate the DNREI-TR
comprehensibleness.

Construct validity

In the present study, confirmatory factor analysis
(CFA) results (Table - 1) were analyzed for the
chi-square goodness of fit, goodness-of-fit index
(GFI), adjusted goodness-of-fit index (AGFI),
comparative fit index (CFI), Tucker—Lewis index
(TLI), incremental fit index (IFI), normed fit
index (NFI), root mean square (RMR), root mean
square error of approximation (RMSEA), and
standardized root mean square residual (SRMR)
indices. The measurement model, established to
confirm the structure consisting of 37 items and
6 factors as in the original index, was analyzed
with DFA. The path coefficients (factor loadings)
of the index items with their respective
dimensions ranged between 0.30 and 0.99
(Figure - 1). These coefficients were found to be
between 0.56 and 0.78 for Disaster Nursing
Skills dimension, between 0.44 and 0.78 for
Disaster Response Practice Skills dimension,
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between 0.51 and 0.75 for Team Communication 0.62 and 0.76 for Adaptation to Stressful
Skills dimension, 0.64 and 0.81 for Coping with  Situations in Disaster Areas dimension (Figure -

Daily Stress dimension, between 0.44 and 0.76 1).
for Collaboration Skills dimension, and between

Table — 1: Index Values of the Measurement Model and Good Fit Value (n=362).

The Fit Index The Fit Index

Values of the Values After Acceptable Fit VValues
Initial Model Modification

¥¥/sd 2.092 1.818 <3 (4-5)

GFlI 0.825 0.852 >0.90 (0.89-0.85)

IFI 0.877 0.909
TLI (NNFI) 0.866 0.900
CFI 0.876 0.908
RMSEA 0.055 0.048
SRMR 0.062 0.062

>0.95 (0.94-0.90)
>0.95 (0.94-0.90)
>0.95 (0.94-0.90)
<0.05 (0.06-0.08)
<0.05 (0.06-0.08)

Figure — 1: Pathdiagram for the DNREI-TR.
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Table — 2: Investigation of the differences in scale and sub-dimension scores according to previous

disaster response experience.

Previous Disaster Response Experience

Index Yes (n=69) No (n=293)
X+SD X+SD t' p
133.04+21.70 124.78+20.16
21.64+5.68 20.60+5.01
Factor 1
3.016,0.003""
+ +
22.22+7.26 18.51+5.98 1.506.0.133
Factor_2 3.946,0.000"
N 32.36+4.53 31.2845.47 15290127
0.019,0.985
+ +
e 7.03+1.99 7.02+2.05 1.038.0.053
T
19.74+3.17 20.50+2.87 3.327,0.001
Factor_5
30.06+6.50 26.88+7.28
Factor_6

Abbrevations: X=Mean; SD: Standart Deviation
't: independent samples t-tests'":p<0.05

Table — 3: Split-half reliability.

Cronbach Alfa Correlation Spearman-
Item numbers Guttman
(o) between parts  Brown
One part 19 0,837
Second part 18 0,855 0.907 0.951 0,950

Table — 4: Internal Reliability Coefficients.

Items Cronbach Alfa (a) Reliability

DNREI-TR 37 0.920 Excellent
Factor 1 6 0.847 Excellent
Factor 2 8 0.808 Excellent
Factor 3 8 0.857 Excellent
Factor 4 2 0.690 Good

Factor 5 5 0.752 Good

Factor 6 8 0.884 Excellent

Criterian related validity

Table - 2 shows that the results of the
independent samples t-tests indicate statistically
significant differences between nurses who have
and have not previously served in disasters;
specifically, in terms of total scale scores, and

the mean scores for Factor 2 and Factor 6
(p<0.05).

Reliability Analysis
Split-half reliability
Split-half reliability was mainly used to evaluate
the DNREI-TR reliability. The items were
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divided into two parts: one part consisted of 19
items and the second part consisted of 18 items.
The results showed that the reliability
coefficients were found to be highly reliable (o >
0.7). A high level of correlation (0.907) was

found between the two halves. Additionally, the
Spearman-Brown and Guttman coefficients
analyses showed that the split-half reliability was
accepted as high (Table - 3).

Table — 5: Intraclass Correlation Coefficients between Test-Retest Results Based on DNREI-TR and

its Subscales (n =75).

Acceptable
IcC’ P Icc! Fit Values

Total DNREI-TR 0.933 0.000""
Factor 1 0.918 0.000"
Factor 2 0.932 0.000" S(jllgooz(;olr\/loderate
Factor 3 0.938 000" '60-0.74 Good
Factor 4 0.904 O-OOOtT > 0.74 Excellent
Factor 5 0.912 0.000"
Factor 6 0.909 0.000""

"ICC = Intraclass Correlation Coefficients
:p<0.001

Internal consistency and item analysis

The reliability of the scale was evaluated using
the Cronbach’s alpha reliability coefficient and
item analysis. The Cronbach’s alpha analysis
showed that the reliability of the DNREI-TR that
included 37 items was high (¢=0.92). Cronbach’s
alpha reliability coefficients of the subscales are
shown in Table - 4.

Test-retest

DNREI-TR was applied to 75 nurses randomly
selected from sample at different times (at two-
week intervals). Intraclass  Correlation
Coefficients (ICC) was used to evaluate the
relationships between the scores obtained from
first and second administrations to assess the
stability of the scale with 75 nurses over time. It
can be said that there was excellent relationship
between participants’ responses to repeated
questions for reliability (p <0.001). The excellent
relationship between the scores of the first and
second administrations showed that DNREI-TR
is accepted fit valuable (Table - 5).

Discussion

Confirmatory factor analysis (CFA) was
employed for the construct validity of the
Turkish form of the index and the path
coefficients (factor loads) of the index items with
their own size were found to be between 0.30
and 0.99. Factor loadings greater than 0.40 are
founded [21]. Confirmatory factor analysis
(CFA) is a multivariate statistical process that
serves to test and evaluate the validity of
structures determined by exploratory factor
analysis (EFA) or to validate previous scale
determination results using new data structures.
In confirmatory factor analysis, a deductive
strategy is employed, assuming which variables
will be factored together in there search. Within
this statistical process, efforts are made to
determine the extent to which the variables
conform to the assumed theoretical structure.
“Criterion validity is typically assessed by
comparison with a gold standard test at the same
time (Concurrent Validity) or compares the
measure in question with an outcome assessed at
a later time (Predictive Validity) [22].

The investigation of temporal stability of the
DNREI-TR within the study was applied to 75
nurses randomly selected from sample at
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different times. Intraclass Correlation
Coefficients (ICC) was used to evaluate the
relationships between the scores obtained from
first and second administrations to assess the
stability of the scale with 75 nurses over time. In
the study conducted, it was found that
individuals who have previously served in
disasters had statistically significantly higher
average scores compared to those who have not.
Furthermore, the known-groups comparison
method was employed as a criterion validity
technique to assess the construct validity of the
scale. Similar to the findings by Maeda, et al., it
was also noted that individuals who served in
disasters had higher average scores compared to
those who did not [21]. Consequently, when the
hypothesis that individuals serving in disasters
have higher scale scores was tested, it was
accepted, and it was observed that the DNREI-
TR scores reflected the expected differences
between the groups. Thus, the criterion validity
of the DNREI-TR was established.

“Critiques of coefficient alpha as an estimate of
scale reliability are widespread in the literature.
Cronbach’s alpha coefficient (henceforth,
coefficient alpha) is a well-received estimate of
scale reliability among  researchers in
psychology, social sciences, health sciences, and
education” [23]. The result showed that DNREI-
TR was excellent reliable (0=0.92). The
Cronbach's alpha coefficient for the total on the
JDNREI was 0.93. This indicates that a
Cronbach's alpha (a) of 0.70 or higher is
considered to reflect good reliability of the scale
[24, 25].

Conclusion

24 questions related to personal/ professional
details. These questions have been tailored for
the Turkiye sample and additional questions have
been included. In this study, the total individual
scores for the Disaster Nursing Readiness
Evaluation Index (DNREI) ranged from 37 to
185, with a mean score of 126.36+£20.69. The
scale is scored using a five-point Likert type.
Statistical analyses revealed that the DNREI is
highly reliable (0=0.920). The results indicate
that the Disaster Nursing Readiness Evaluation
Index-TR is a valid and reliable measurement
tool for use in research within Turkey. It is
recommended that future research should also be
conducted with different research groups using
the Turkish version of the Disaster Nursing
Readiness Evaluation Index-TR.

Ethical statements

For the Turkish adaptation of DNREI-TR,
permission was obtained from Takoya Maeda,
one of the developers of the scale, via e-mail.
Written permission was obtained from Takayo
Maeda, the author of communication for the
scale, via e-mail for the adaptation of the scale to
the Turkish language. Non-Invasive Ethics
Committee of the Faculty of Medicine of A State
University approvals were obtained to conduct
the study (Date: 18.01.2022, Issue No: 2022/43,
Decision No: 20.01.2022-E.212498). Also,
informed consent was obtained from the
participants. The study was conducted in
accordance with the Declaration of Helsinki.
Data was collected via Google Forms in the
period from May 15, 2023 and October 30, 2023.

Relevance for clinical practice

The “Japanese Disaster Nursing Readiness
Evaluation Index (JDNREI)”, developed by
Maeda, et al. in 2018, consists of 37 items and
six sub-dimensions. The Turkish version,
translated as the “Disaster Nursing Readiness
Evaluation Index-TR” (DNREI-TR), also
comprises 37 items and six sub-dimensions. In
the index, the section following these six sub-
dimensions, referred to as Section 7, consists of

Nurses play a key role in community health and
safety. By improving their readiness through the
DNREI, nurses can contribute to strengthening
community resilience and preparedness for future
disasters. An adapted DNREI can serve as a tool
for quality improvement in disaster preparedness
and response. Regular assessments can help
healthcare organizations identify best practices
and areas for improvement. Adaptation of the
DNREI ensures that nurses in Tirkiye are better
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prepared for disaster situations. This includes
developing necessary skills and knowledge
specific to disaster response, which can be
applied directly in clinical practice during
emergencies. By assessing and improving nurses'
readiness, healthcare providers can deliver more
effective emergency care during disasters. This
includes triage, first aid, and ongoing patient
management in critical situations. The DNREI
can guide healthcare facilities in Turkiye to
allocate resources more effectively. This includes
ensuring that hospitals and clinics have adequate
medical supplies, equipment, and trained
personnel for disaster response. The adaptation
of DNREI can highlight areas where nurses need
additional training or education in disaster
preparedness.  This  supports  continuous
professional development and readiness in
clinical practice. Overall, the adaptation of the
DNREI for nurses in Tirkiye plays a crucial role
in enhancing clinical practice by ensuring that
nurses are equipped to provide high-quality care
and manage disasters effectively. This leads to
improved health outcomes for patients and
communities.
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