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Abstract

Background: The evidence shows that the need for emergency evacuation in hospitals has
arisen. Designing an emergency evacuation decision making tool increases the confidence of
hospital managers in the decision made. Therefore, this study was aimed at the development,
and the psychometric properties, of the decision-making scale for emergency hospital evac-
uation in disasters.
Methods: This study was done in 2 phases of qualitative study and literature review and
designing and psychometric properties of the instrument. After development of the primary
item pool, the psychometric properties of the questionnaire were evaluated. In this regard, face
and content validity, internal consistency (Alpha’s Cronbach), reliability (ICC), and stability
were assessed.
Results: In the validity stage of the instrument, 4 items were removed. Also, 4 items were modi-
fied and 2 items were merged. The number of items was thus decreased to 64. After CVI calcu-
lation, 5 items were removed, 4 items were modified, and 2 items were merged. As a result of
this, the number of items decreased to 58 items. The scale has good reliability and stability.
Conclusion: It seems that the instrument could be useful in decision-making for emergency
hospital evacuation in disasters.

Introduction

Among the organizations involved in disaster management, the health system has a specific
place since health is the first and foremost demand of the people, particularly after disasters.1

The role of hospitals, and other healthcare centers, is critical in a crisis because they play a chief
role in managing and controlling the consequences of such situations.2,3 Hospitals are crucial
elements in creating emergency preparedness in most countries and must be fully functional
during disasters.4 The hospital’s vulnerability to the consequences of catastrophes interferes
with providing healthcare services for the community.5

Numerous studies have indicated the need for emergency hospital evacuation (EHE) due to
fire, hydro-meteorological hazards, terrorist threats, and other natural disasters. On the other
hand, EHE is a complicated process because of patients’ constant need for care, mobility prob-
lems, transportation problems, and understanding of the need for evacuation.6–8 Nowadays,
hospitals in most countries, even developed ones, are not yet sufficiently prepared for a
successful emergency evacuation.9–11 Over the past 20 years, more than 100 hospitals and 65
healthcare centers have been destroyed or severely damaged in Iran, thus requiring emergency
evacuation due to natural hazards. A 2014 safety assessment report from 224 hospitals in Iran
demonstrated that most of them (54.5%) were in the high vulnerability range.12 Disaster risk
reduction plans have always been a challenging issue in the Iranian healthcare system.
Despite the achievements and invaluable actions taken in disasters such as the Bam earthquake,
Tropical Cyclone Gonu, and the extensive efforts to provide infrastructure, the Ministry of
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Health still requires fundamental measures to improve the
management system and reduce the risk of disasters.13

Due to the increase in artificial and natural disasters in recent
years, we must plan to better respond to these hazards.14 Making
decisions for an EHE is a far more complicated process for hospital
managers because the process is generally complex and becomes
more difficult in a crisis.15 It results in the loss of financial and
human resources, and aggravates the medical problems of the
affected area. On the other hand, failure to evacuate in serious
hazards can result in mortality and aggravation of the hospitalized
patients’ conditions. Hence, proper decision-making is crucial in
an EHE.16 There are several variables in an EHE decision-making.
These, including variables such as receiving accurate information
about the threat, backup issues, patient-staff-related outcomes,
assessing the treatment needs of local people, and the effect of
EHE on community resilience, are interfering factors in the
EHE decision-making process.16 The history of EHE shows that
uncertainty affects all aspects of EHE decision-making.17,18

Better organization of the resources leads to the success of
EHE.19–22 The decision to evacuate a hospital in an emergency is
not easy, but it must be instantly made.11,23–25 It is an important
risk management tool and should be performed whenever patients
and staff are at risk.26

Despite the importance of timely decision-making for EHE, few
studies have worked on this issue. Studies related to the EHE deci-
sions in disasters have highlighted the urgent need for research.
Although there is a crucial need for decision-making instruments
for EHE, there is no reliable instrument. Developing a decision-
making instrument for EHE in disasters helps the hospital
managers quickly and accurately evaluate the situation. The
managers can make a proper decision about EHE by assessing
the effect of the accident on the performance and ability of the
hospital to continue providing services. Correspondingly, access
to such instruments reduces the error rate in decision-making
and increases the manager’s power in disaster risk management.
Therefore, this study was aimed at developing and deciding the
psychometric properties of the decision-making scale for EHE
in disasters.

Method

This exploratory sequential study includes a qualitative approach
with quantitative data collection for developing and analyzing the
psychometrics of an instrument.27,28 Therefore, we used a combi-
nation of the data in the instrument-making stage and data inter-
pretation. In other words, we developed the instrument according
to the extracted concepts, themes, categories, subcategories, codes,
and semantic units in the qualitative stage. In the end, we analyzed
the results of the qualitative and quantitative parts of the research
together.

Generating the questionnaire items

This study employed a deductive-inductive approach to generate
the items of the instrument. 1 of the advantages of using this
approach is exploiting the available literature and other question-
naires. This helps the researchers to multi-dimensionally cover the
topic. The research team developed the initial instrument
according to the systematic review section, qualitative interviews,
themes, categories, subcategories, and semantic units obtained.
They defined the decision-making for EHE in disaster based on
the findings and results of the qualitative content analysis, the

constructs, and the sub-constructs (subscales). Then, they gener-
ated the initial items according to the extracted definitions, dimen-
sions, and components from the content analysis and review study.
They used a deductive-inductive approach to create the instrument
items. The description was explained based on a review study, and
most of the items were made based on the extracted categories in
the deductive approach. On the other hand, they inductively made
the other items and formed the initial pool of items, thus
employing a qualitative interview.

Psychometric analysis of the scale

Determining the face validity
First, the researcher qualitatively evaluated the scale for face
validity. To do so, 15 experts in disaster evaluated the instrument’s
dimensions and their relationship. The researchers revised the
items based on the comments provided by the experts. To deter-
mine the face validity by quantitative method, 10 members of the
Disaster Risk Management Committee affiliated with The Tehran
University of Medical Sciences examined and modified the instru-
ment concerning the difficulty level, degree of incompatibility, and
ambiguity. The research team used Item Impact Scores to evaluate
the face validity of the instrument quantitatively. In other words,
10 committee members determined the importance of each item of
the scale on a 5-point Likert scale from 1 (not necessary) to 5 (very
important). Then, the impact score was calculated based on the
following equation:

Impact score ¼ Significance� Frequency ðPercentageÞ
The impact score of each item should not be less than 1.5, i.e., the
face validity of the items with an impact score of higher than 1.5 is
acceptable.

Determining the content validity
The content validity index (CVI) and content validity ratio (CVR)
were used to evaluate the instrument’s content validity. The initial
instrument and the required criteria were emailed to 30 experts in
the field. After collecting their responses, the CVI and CVR indices
for each item were calculated; if the item didn’t get the appropriate
score, it was omitted from the instrument.

Content validity index
We employed Waltz and Bausell’s approach for evaluating the
content validity index.29,30 Therefore, the experts assessed each
item’s relevance, clarity, and ease on the 4-point Likert scale
ranging from ‘not at all’ to ‘ great extent.’ Then, the CVI of the
instrument was calculated based on the following equation:

CVI ¼ nE
N

nE: The number of panelists rating 3 and 4.
N: Total number of panelists

The minimum acceptable value for CVI was 0.79; if it was less than
0.79, that item was removed from the instrument.30

Content validity ratio
We explained the purpose of the instrument to a panel of experts
and asked them to evaluate the items according to their necessity.
They categorized each into 2 groups of necessary and unnecessary

2 T Yaghoubi et al.

https://doi.org/10.1017/dmp.2022.266 Published online by Cambridge University Press

https://doi.org/10.1017/dmp.2022.266


items. Then, the researcher calculated the CVR index using the
following equation:

CVR ¼ nE � N=2
N=2

nE: Number of panelists who selected the necessary option
N: Total number of the panelists

The minimum acceptable CVR value is determined based on the
number of experts who evaluated the items (Table 2). We omitted
the items with a CVR value of less than the desired value from the
instrument. Since there were 30 experts taking part at this stage, we
excluded the items with a CVR value of less than 0.33.

Reliability
We assessed the reliability of the scale using internal consistency.31

To evaluate the instrument’s internal consistency, 290 managers of
Disaster Risk Management Committees of hospitals affiliated with
The Tehran University of Medical Sciences and Mazandaran
University of Medical Sciences completed the scale. The results
revealed that Cronbach’s alpha correlation coefficient was 0.7,
showing a satisfactory internal consistency. Moreover, the scale’s
reliability was assessed using a test-retest approach with a 2-week
interval, according to Waltz et al.32 To conduct the test-retest, 50
Disaster Risk Management Committee members completed the
MWWFCQ twice with a 2-week interval. The researchers consid-
ered several facts while doing the sampling. First, they paid atten-
tion to the missed items: if the participants didn’t answer an item,
they asked them to do it. Also, they evaluated the stability of condi-
tions in the test-retest stage. In order to do this, participants were
asked, while completing the questionnaire for the second time, if
they had ever attended an EHE-related training course or practiced
it. If they had attended such classes or practiced EHE, they were
excluded from the study. After collating both datasets, the Intra-
class Correlation Coefficient (ICC) was calculated for the 3 subca-
tegories and the whole scale. This test is the ratio of intergroup vari-
ance to the total variance. The ICC value of 0.8 and higher shows
satisfactory stability between the 2 tests.33

Item weighting
There are several ways to score an instrument. In this study,
regarding the nature of the tool, the viewpoints of disaster risk
management experts were benefiited in order to weigh the items.34

Ten experts scored the items based on the importance and effect of
the item on decision-making for EHE in a 5-point Likert scale
ranging from not important to very important. Then, the
researcher calculated the mean scores for each item as “not impor-
tant = 1, slightly important = 2, moderately important = 3, impor-
tant = 4, and very important = 5”. Then, according to the experts’
opinions, the weighting average was estimated for each item.

Scale Scoring
First, in scoring the scale as the study tool, the researcher calculated
the weight of each item and multiplied it by the numerical value of
the response option and the total score of the tool was estimated
this way. The researchers applied the mathematical logic of 33% to
determine the cut point, for which the response was divided by 3.
Ultimately, the final scale was determined as non-emergency evac-
uation, preparedness for emergency evacuation, and emergency
evacuation.

Results

Items Generation

According to the systematic review and a qualitative study, the
researchers generated the initial scale, including the EHE decisions
factors.35 They combined the categories extracted from the system-
atic review and the qualitative interview and generated a pool of
items (Table 1).

Psychometric Analysis of the Instrument

According to comments from the experts and research team, the
researcher removed 4 items and modified 3. As a result, the
number of items decreased to 64 (Table 1).

Face validity
Results of the impact score showed that 4 items (items 2, 8, 9, and
10) had an impact score of less than 1.5. However, items which
scored less than 1.5 were not omitted from the questionnaire at this
stage. We removed or modified them according to the CVR value.

Content validity
Content validity was evaluated qualitatively and quantitatively.
The 64-item scale was sent to 15 experts in qualitative content
validity and they commented on the items’ appropriate word
use and ease. Among them, 10 experts (0.66%) completed
evaluating the scale, resulting in changes and modifications in
several items.

Content validity ratio
After calculating the CVR, a decision was made to preserve or
remove items according to the comments of the target group,
experts, and the research team.

Content validity index
To accomplish CVI, 15 experts determined the relationship
between scale items according to its sub-scales in the 5-point
Likert scale. CVI was calculated for items which scored 3 or 4
(highest score). When there are 15 panelists, the minimum
numerical value of the CVI is 0.75 with a P -value of 0.05 according
to the Lean table.

After CVI calculation, those items with numerical values
between 0.70 – 0.79 were considered debatable items, and those
with a numerical value lower than 0.70 were unacceptable. As a
result, the researcher removed 5 items (items 2, 8, 9, and 10),

Table 1. Initial estimate and number of items suggested by the instrument

Categories Subcategories
No. of
items

No. of items
in each theme

Estimation of hazard
and threat to life

Population density 5 18

Hospital features 7

Accident features 6

Possibility of
providing medical
services

Hospital
Vulnerability
Assessment

6 16

Assessment of the
hospital capacity

10

Prerequisites for EHE Executive
coordination

2 30

Possibility of EHE 28
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Table 2. CVR and CVI values of the items of ‘EHE decision-making in disasters’

Row Item
Impact
score CVI CVR

1 Total number of active beds 5 1 0.80

2 Annual average of hospital bed occupancy percentage 1 0.72 0.40

3 What is the approximate number of patients’ companions? 4 0.72 0.80

4 What is the approximate number of daily referrals to specialized hospital clinics? 4 0.80

5 How many people are working in the hospital? 4.5 0.90 1

6 The type of hospital 1 0.81 0.20

7 Does the hospital have a history of emergency evacuations in disasters? 5 0.81 0.20

8 Is the hospital located on a fault? 1 1 0.80

9 Is the hospital within a watercourse tributary? 1 0.81 0.80

10 Is the hospital located at least 1000 meters away from the nuclear power plant? 1 0.81 0.60

11 Is the hospital located at least 200 meters away from chemical, biological, and radiological factories, and
warehouses?

4 0.81 1

12 How many stories does the hospital have? 5 1 0.80

13 How is the design of the hospital (wards and clinics) like? 4 1 1

14 How much has the hospital been affected by the disaster? 5 0.81 1

15 What time did the disaster happen? 3 0.63 0.60

16 Did the disaster happen on holiday? 3 0.54 0.40

17 Where in the hospital did the accident occur? 5 1 1

18 How is the disaster-related news confirmed? 3 0.81 0.80

19 Does the hospital building have adequate resources to safely accommodate patients after the disaster? 5 1 1

20 How much is the hospital electrical system affected by the accident? 5 0.81 0.80

21 How much is the hospital water supply system affected by the accident? 5 0.81 0.80

22 How much is the hospital communication system affected by the accident? 5 0.81 0.80

23 Are the heating and cooling system damaged due to the accident? 5 0.81 0.80

24 Has the security of the hospital been disturbed due to the accident? 5 0.81 0.80

25 Does the hospital have a backup generator to cover the central wards? 5 0.81 0.80

26 Does the hospital have access to an alternative system for emergency power supply outside the hospital? 5 0.90 1

27 Is there a lighting system in the main areas of the hospital (i.e., operating rooms, treatment wards, and laboratory)
after the accident?

5 0.90 0.80

28 Does the hospital have a water supply of at least 300 liters per bed to cover the central ward during the day? 5 0.81 0.80

29 Does the hospital have a food storage warehouse? 4 0.81 0.80

30 Does the hospital have a medical warehouse? 4 0.81 0.60

31 Does the hospital have a fuel supply? 4 0.90 0.80

32 Does the hospital have medical gas supply? 5 0.81 0.60

33 Does the hospital have enough human resources for at least 24 hours? 5 0.90 0.80

34 Does the hospital have a program to employ trained volunteers? 2 0.81 0.60

35 Does the hospital manager have the legal authority from superior authorities to decide on EHE? 5 1 0.80

36 Does the hospital manager have the legal authority from the local security and political leaders to decide on EHE? 5 0.90 0.80

37 Is the hospital plan available for an EHE program? 5 0.90 1

38 Is the out-of-hospital communication system active after the accident? 4 1 0.80

39 Does the hospital have a plan to deal with the accident? 5 1 1

40 Is there a written plan for EHE in the hospital? 5 1 0.80

41 Does the hospital have an EHE scenario? 5 1 0.40

42 Has the EHE scenario been practiced? 5 1 0.60

43 Has the staff been trained in EHE and patient transmission programs? 5 1 1

44 Does the hospital have an early elective discharge program for patients? 2 1 0.80

45 Are the contact numbers of the patient’s companions available? 2 0.90 0.60

46 Is there an up-to-date list of staff and their telephone numbers? 5 0.90 0.8

47 Is there a disaster callout system for the personnel? 5 0.90 1

48 Does the hospital have access to adequate staff to transfer the patients? 5 1 1

49 Is there enough equipment for patient evacuation? 5 1 1

50 Are the emergency exit routes of the hospital wards and the gathering place of the patients separately specified? 5 1 1

51 Do hospital emergency exits end to safe open spaces? 5 1 1

(Continued)
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modified 4 (items 5, 6, 7, and 8), and merged 2. The number of
items therefore decreased to 58 items (Table 2).

Reliability

Internal consistency
Cronbach’s alpha coefficient was calculated to determine internal
consistency. If the Cronbach’s alpha value is higher than 0.7,
the instrument will have appropriate internal consistency.29

To do so, 290 managers and members of the Disaster Risk
Management Committee completed the scale. The Cronbach’s
alpha coefficient for this study was 0.738, showing that the scale
has good internal consistency (Table 3).

Stability
To determine the scale’s stability, the researcher asked 10managers
of Disaster Risk Management Committees in hospitals affiliated
with Tehran University ofMedical Sciences to complete the instru-
ment twice, with a 2-week interval. Thus, by comparing the
responses through retesting, the managers calculated the
Pearson correlation coefficient. If the reliability coefficient between
the 2 tests is more than 0.7, the stability of the questionnaire is
acceptable. This scale enjoys high stability (Pearson correlation
coefficient: 0.888; P-value: 0.000; Number of samples: 10).

Interrater reliability
To calculate reliability in the second phase in 20 hospitals affiliated
with Tehran University of Medical Sciences, 2 members of the
Disaster Risk Management Committee independently completed

the decision-making scale of EHE in disasters. The researcher
analyzed the data using a weighted kappa statistic and interpreted
the results according to the instructions of Cicchetti and Sparrow
(1981) and Fleiss (2011).36–38 Thus, values less than 40 to 59 were
considered weak, between 60 and 74 were good, and higher than 74
were excellent (Table 4).

Weighing the Items of the Instrument

The researcher used the comments of 10 experts in disaster to
weigh the items. They rated the effect of the items, based on their
importance in the EHE decision, ranging from 1 to 5 with 1 for not
important, 2 for slightly important, 3 for moderately important, 4
for important, and 5 for very important. Then, the researcher
calculated the mean value for each item. According to the calcula-
tions and comments provided by the research team, the numbers
related to the mean were rounded and determined to range from 1
to 3. Considering the answers to each item being of different values
Since the answers to each item have different values, the researcher
she multiplied the value of the item by its weight, added the scores
of all the items, and calculated the final score of the scale. Table 5
illustrates the results related to the weighting of the items. In order
to determine the cutting point of the instrument score, the 33% rule
was used. (Table 5, 6).

Discussion

Overall, this study revealed that developing a decision-making
scale helps hospital managers reduce their mental stress and legal
pressure, a sentiment which was also highlighted by Voyer.30 He
emphasized the need to develop planning and preparation proc-
esses for potential cases in full detail in the hospital. They believed
that we should support the policy-makers and decision-makers
with reliable instruments to reduce decision-making responsibility
in crises and emergencies.39 Correspondingly, King highlights the
need for access to a single form to collect information about acci-
dent conditions in the hospital. It leads to an increase in the effi-
ciency and performance of managers in the decision-making
process for EHE.40

Decision support systems operate as an integrated database
which increase the power and ability of managers to analyze the

Table 2. (Continued )

Row Item
Impact
score CVI CVR

52 Is there a job description sheet for all personnel during an emergency evacuation? 5 1 0.8

53 Are the emergency exit signs of the hospital observable for the clients? 5 1 0.8

54 Are the emergency exit routes completely open? 5 1 1

55 Does the hospital have access to a safe place for patients to gather? 5 1 0.8

56 Does the hospital have access to the main road? 5 0.90 0.8

57 How is the traffic condition around the hospital? 4 0.90 0.8

58 Does the hospital have a helicopter landing strip? 4 0.90 0.8

59 Is there a backup hospital for emergency evacuation? 5 1 0.8

60 Does the destination hospital have the capacity to meet the medical needs of transferred patients? 5 1 0.8

61 Does the destination hospital have the capacity commensurate with the number of transferred patients? 5 1 0.8

62 Does the hospital have enough ambulances to transfer the patients? 5 1 0.8

63 Does the hospital have a memorandum with other organizations (i.e., private ambulance companies and public
transport systems) to discharge the patients?

4 1 1

64 Does the hospital have a memorandum with other organizations (i.e., fire department and army) to transport the
patients?

4 0.90 0.8

Table 3. Cronbach’s alpha coefficient for the 3 dimensions of the instrument

Number Factor
Number of

items
Cronbach’s

alpha

1 Estimation of danger and
threat to life

14 0.614

2 Possibility of continuing
medical services

13 0.680

3 EHE prerequisites 31 0.781

The total instrument 58 0.738
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Table 4. Inter-rater reliability by items based on weighted kappa statistic

Row Item
weighted

kappa’s (κ*) SE P-value Interpretation

1 Total number of active beds 1 0.00 0.00 Excellent

2 What is the approximate number of patient companions? 1 0.00 0.00 Excellent

3 What is the approximate number of daily referrals to specialized hospital clinics? 0.923 0.75 0.00 Excellent

4 How many people are working in the hospital? 0.867 0.128 0.00 Excellent

5 Is the fire in a high-risk area of the hospital (in terms of fatalities)? 0.623 0.233 0.001 Good

6 Is it possible to extinguish the fire in the hospital? 1 0.00 0.00 Excellent

7 Does smoke from the fire cause respiratory problems for the patients and staff? 0.649 0.318 0.00 Good

8 Are there high-risk centers around the hospital for fire spread, such as gas stations,
chemical, biological, and radiological warehouses?

0.886 0.110 0.00 Excellent

9 How many stories does the hospital have? 0.783 0.103 0.00 Excellent

10 How is the design of the hospital (wards and clinics) like? 0.902 0.902 0.00 Excellent

11 How much has the hospital been affected by the disaster? 0.921 0.078 0.00 Excellent

12 Where in the hospital did the accident occur? 0.828 0.164 0.00 Excellent

13 How is the disaster-related news confirmed? 0.773 0.216 0.00 Excellent

14 Does the hospital building have adequate safety to accommodate patients after the
disaster?

0.808 0.122 0.00 Excellent

15 How much is the hospital electrical system affected by the accident? 0.828 0.114 0.00 Excellent

16 In case of a hospital power outage, how long does the backup generator provide electricity? 0.847 0.104 0.00 Excellent

17 Does the hospital have access to an alternative system for emergency power supply outside
the hospital?

0.886 0.110 0.00 Excellent

18 Is there a lighting system in the main areas of the hospital (operating rooms, treatment
wards, and laboratory) after the accident?

0.8 0.131 0.00 Excellent

19 How much is the hospital water supply system affected by the accident? 0.781 0.143 0.00 Excellent

20 In case of a water outage in the hospital, how long does the water supply provide water? 1 0.00 0.00 Excellent

21 How much is the hospital communication system affected by the accident? 0.893 0.104 0.00 Excellent

22 Are the heating and cooling system damaged due to the accident? 1 0.00 0.00 Excellent

23 Has the security of the hospital been disturbed due to the accident? 0.780 0.210 0.00 Excellent

24 How long can the hospital food storage warehouse provide food? 0.922 0.074 0.00 Excellent

25 How long can the hospital medical warehouse provide medicine? 1 0.00 0.00 Excellent

26 How long can the hospital fuel storage warehouse provide fuel? 0.923 0.075 0.00 Excellent

27 How long can the hospital medical gas storage warehouse provide gas? 1 0.00 0.00 Excellent

28 Does the hospital have enough human resources for at least 24 hours? 1 0.00 0.00 Excellent

29 Does the hospital have a program to employ trained volunteers? 1 0.00 0.00 Excellent

30 Does the hospital disaster commander have the legal authority from superior authorities to
decide for EHE?

1 0.00 0.00 Excellent

31 Does the hospital disaster commander have the legal authority from the local security and
political leaders to decide on EHE?

0.794 0.135 0.00 Excellent

32 Is there thorough information about the geographical location and the hospital’s building
for implementing the EHE program?

1 0.00 0.00 Excellent

33 Is the out-of-hospital communication system active after the accident? 0.857 0.138 0.00 Excellent

34 Does the hospital have a plan to deal with the accident? 0.886 0.110 0.00 Excellent

35 Is there a written plan for EHE in the hospital? 0.894 0.103 0.00 Excellent

36 Is there a job description sheet for all personnel during an emergency evacuation? 1 0.00 0.00 Excellent

37 Has the EHE scenario been practiced? 1 0.00 0.00 Excellent

38 Has the staff been trained in EHE and patient transmission programs? 0.875 0.121 0.00 Excellent

39 Does the hospital have an early elective discharge program for patients? 0.90 0.97 0.00 Excellent

40 Are the contact numbers of the patient’s companions available? 0.875 0.121 0.00 Excellent

41 Is there an up-to-date list of staff and their telephone numbers? 0.828 0.166 0.00 Excellent

42 Is there a disaster callout system for the personnel? 1 0.00 0.00 Excellent

43 Does the hospital have access to adequate staff to transfer the patients? 0.886 0.110 0.00 Excellent

44 Is there enough equipment (stretchers, blankets, and wheelchairs) for patient evacuation? 0.802 0.130 0.00 Excellent

45 Are the emergency exit routes of the hospital wards and the gathering place of the patients
separately specified?

1 0.00 0.00 Excellent

46 Do hospital emergency exits end to safe open spaces? 1 0.00 0.00 Excellent

47 Are the emergency exit signs of the hospital observable for the clients? 0.773 0.216 0.00 Excellent

(Continued)
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situation accurately in order to make the right decisions in the
crisis.41 Despite the importance of this issue, there is no reliable
scientific instrument concerning decision-making for EHE. This
indicates the complexity of this concept. The difficulty and
complexity of quantifying the influential factors and their relevance
to themanagement conditions and the health system are the reasons
for the lack of access to standard international instruments in this
field. Koeing emphasizes that in deciding for EHE, 1 should identify
the relevant and practical factors through research. In other words,
evidence-based performance should also be considered in designing
the international EHE decision-making guidelines.42

There were 14 items in the scale for information about assessing
the risk and life-threatening factors as related to population
density, hospital features, and accident dimensions. An EHE
command is given based on the threat of a situation. Hence,
hospital authorities regularly assess the nature of such threats in
relation to available resources, and determine the operating
cycles.43 Risk assessment is very important for patients and staff.
To avoid miscalculation, a multidisciplinary professional team
should estimate the potential risks for patients and the hospital
infrastructures based on reliable information.23,44

In 2013, Belflower conducted a qualitative interview with
nursing home managers and revealed that risk evaluation is the
main factor in rapid and accurate decision-making.45 The safety
and health of patients and staff are essential aspects of the emer-
gency evacuation process.26 In a 2009 study, Fennell and Levitan
estimated the risk of storms. They emphasized that the threat to
the safety of patients as a result of accidents is an essential factor
in emergency evacuation decisions.46 Factors influencing the
nature of the accident include time of the accident prediction,
its severity, the affected area, and its duration.47 Emergency evac-
uation is a vital risk management tool, especially when patients and
staff are at high risk.26 Perceived risk of the threat and a thorough
risk analysis also influence emergency evacuation. Rega proposes
that the potential effects of disasters in hospitals should be simu-
lated before they occur so as to estimate threat level at the time of
hazard, and to carry out careful planning.48 Designing and using
data collection checklists is very helpful in quickly assessing the
risk of disasters. It increases the accuracy of the EHE decision-
making process.

The feasibility section for providing medical care services
consists of 13 items, including 2 subsets of hospital vulnerability
assessment and hospital capacity assessment. Hospital vulner-
ability varies from country to country and is based on geographical
location and the event. More than 50% of healthcare centers are
located in high-risk areas in some countries such as South
America.23 While in the UK, 8% to 9% of healthcare centers are
located in places with high risk.49

High-quality hospitals with many stories are standard in devel-
oped countries. However, there are large hospitals, which can be
found in megacities in developing countries too. Emergency evac-
uation in 1-story hospitals have fewer problems than inmulti-story
buildings.4 On the other hand, Vugrin emphasized that the deci-
sion to evacuate a hospital depends on the hospital’s ability to
continue providing appropriate medical care for its patients in
2015.50 Similrly, Goetschius showed in his thesis that the decision
to relocate or evacuate a hospital is essentially based on whether the
staff and the center can continue providing standard patient care.47

Hospital vulnerability analysis is crucial in estimating the
feasibility of continuing medical care. In 2013, Hasol stated
that the decision for EHE requires considering several factors,
including the vulnerability of critical infrastructure, electricity
for supporting equipment, availability of the roads around the
hospital, and having access to safe routes for transporting patients
without elevators.51 Assessment of hospital infrastructure should
be done before disasters. Hence, decision-makers can assess the
degree of vulnerability and the potential consequences of an
impending disaster in the hospital building and its surrounding
areas.52 Continuous control of the accident and hospital conditions
is essential in an emergency evacuation.24 In recent years, the issue
of evaluating the structural and non-structural safety of hospitals
has received much attention in Iran.12 Educating managers
regarding the importance of focusing on the hospital’s vulner-
ability and capacity assessment after a disaster is crucial in emer-
gency evacuation decisions, and is in line with implementing the
2015-2030 Sendai Framework for Disaster Risk Reduction.

Assessing the damage to critical hospital infrastructures is
crucial. The maintenance of the hospital’s treatment activities
depends on its infrastructure. Zane et al.25 considered the self-
assessment of critical hospital infrastructures as essential to assist

Table 4. (Continued )

Row Item
weighted

kappa’s (κ*) SE P-value Interpretation

48 Are the emergency exit routes completely open? 1 0.00 0.00 Excellent

49 Does the hospital have access to a safe place for patients to gather, depending on the type
of the accident?

1 0.00 0.00 Excellent

50 Does the hospital have access to the main road? 0.643 0.325 0.002 Good

51 How is the traffic condition around the hospital? 0.00 0.00 Excellent

52 Does the hospital have a helicopter landing strip? 0.737 0.170 0.001 Good

53 Is there a backup hospital for emergency evacuation? 1 0.00 0.00 Excellent

54 Does the destination hospital have the capacity to meet the medical needs of transferred
patients?

1 0.00 0.00 Excellent

55 Does the destination hospital have the capacity commensurate with the number of
transferred patients?

1 0.00 0.00 Excellent

56 Does the hospital have enough ambulances to transfer the patients? 1 0.00 0.00 Excellent

57 Does the hospital have a memorandum with other organizations (i.e., private ambulance
companies and public transport systems) to discharge the patients?

0.903 0.089 0.00 Excellent

58 Does the hospital have a memorandum with other organizations (i.e., fire department and
army) to transport the patients?

1 0.00 0.00 Excellent
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Table 5. Weighting scores of tool items ‘Emergency hospital evacuation decision in response to accidents and disasters’

Row Item
Item
weight

Maximum and
minimum points per

item

1 Total number of active beds 3 3 - 6 - 9

2 What is the approximate number of patient companions? 2 2 - 4 - 6

3 What is the approximate number of daily referrals to specialized hospital clinics? 3 3 - 6 - 9

4 How many people are working in the hospital? 3 3 - 6 - 9

5 Is the fire in a high - risk area of the hospital (in terms of fatalities)? 3 0 - 3

6 Is it possible to extinguish the fire in the hospital? 3 0 - 3

7 Does smoke from the fire cause respiratory problems for the patients and staff? 3 0 - 3

8 Are there high - risk centers around the hospital for fire spread, such as gas stations, chemical, biological,
and radiological warehouses?

2 0 - 2

9 How many stories does the hospital have? 2 2 - 6

10 How is the design of the hospital (wards and clinics) like? 2 0 - 2

11 How much has the hospital been affected by the disaster? 3 3 - 9

12 Where in the hospital did the accident occur? 3 2 - 6

13 How is the disaster - related news confirmed? 1 1 - 3

14 Does the hospital building have adequate safety to accommodate patients after the disaster? 3 0 - 3

15 How much is the hospital electrical system affected by the accident? 3 0 - 6

16 In case of a hospital power outage, how long does the backup generator provide electricity? 2 2 - 6

17 Does the hospital have access to an alternative system for emergency power supply outside the hospital? 2 0 - 2

18 Is there a lighting system in the main areas of the hospital (operating rooms, treatment wards, and
laboratory) after the accident?

3 0 - 3

19 How much is the hospital water supply system affected by the accident? 3 0 - 6

20 In case of a water outage in the hospital, how long does the water supply provide water? 3 2 - 6

21 How much is the hospital’s internal communication system affected by the accident? 2 0 - 4

22 Are the heating and cooling system damaged due to the accident? 2 0 - 4

23 Has the security of the hospital been disturbed due to the accident? 2 0 - 4

24 How long can the hospital food storage warehouse provide food? 2 0 - 4

25 How long can the hospital medical warehouse provide medicine? 2 0 - 4

26 How long can the hospital fuel storage warehouse provide fuel? 2 0 - 4

27 How long can the hospital medical gas storage warehouse provide gas? 2 0 - 4

28 Does the hospital have enough human resources for at least 24 hours? 2 0 - 2

29 Does the hospital have a program to employ trained volunteers? 2 0 - 2

30 Does the hospital disaster commander have the legal authority from superior authorities to decide for EHE? 2 0 - 2

31 Does the hospital disaster commander have the legal authority from the local security and political leaders
to decide on EHE?

3 0 - 3

32 Is there thorough information about the geographical location and the hospital’s building for implementing
the EHE program?

2 0 - 2

33 Is the out - of - hospital communication system active after the accident? 2 0 - 2

34 Does the hospital have a plan to deal with the accident? 2 0 - 2

35 Is there a written plan for EHE in the hospital? 2 0 - 2

36 Is there a job description sheet for all personnel during an emergency evacuation? 2 0 - 2

37 Has the EHE scenario been practiced? 2 0 - 2

38 Has the staff been trained in EHE and patient transmission programs? 2 0 - 2

39 Does the hospital have an early elective discharge program for patients? 2 0 - 2

40 Are the contact numbers of the patient’s companions available? 1 0 - 1

41 Is there an up - to - date list of staff and their telephone numbers? 1 0 - 1

42 Is there a disaster callout system for the personnel? 2 0 - 2

43 Does the hospital have access to adequate staff to transfer the patients? 2 0 - 2

44 Is there enough equipment (stretchers, blankets, and wheelchairs) for patient evacuation? 2 0 - 2

45 Are the emergency exit routes of the hospital wards and the gathering place of the patients separately
specified?

2 0 - 2

46 Do hospital emergency exits end to safe open spaces? 2 0 - 2

47 Are the emergency exit signs of the hospital observable for the clients? 2 0 - 2

48 Are the emergency exit routes completely open? 2 0 - 2

49 Does the hospital have access to a safe place for patients to gather, depending on the type of the
accident?

2 0 - 2

(Continued)
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the decision-making team regarding the hospital’s ability to
accommodate on-site. Moreover, they believe that estimating the
required time for EHE is important in EHE decisions.25 The emer-
gency hospital evacuation is a time consuming process and much
more complex than other buildings. Hospitals are a collection of
interconnected buildings, thus requiring specific solutions in a
disaster. Furthermore, some patients may have mobility
problems.53

The emergency evacuation prerequisite section of the decision-
making scale has 30 items with 2 subsets of executive coordination
and the possibility of emergency evacuation of patients. In the
former, organizational and regional officials’ legal delegation of
decision-making is evaluated. The decision to evacuate a hospital
entails potential legal liability, financial issues, and political consid-
erations.54 Disasters can have political consequences therefore, the
decision to evacuate a hospital is influenced by potential for nega-
tive political outcomes.55

Hershy emphasized that EHE-related legal challenges are the
main concerns of hospital managers.56 Furthermore, EHE prereq-
uisites affect the required time estimation. The number of
ambulances, number of personnel needed, equipment required
for patient transportation, the hospital’s internal and external
communication system, capacity of the destination hospital, and
patients’ evacuation routes are chief among the issues faced. In
2012, Berwari emphasized the evaluation of hospital management
capability for rapid emergency evacuation.52

Several studies on EHE education have highlighted that prob-
lems such as support, equipment, human resources, information
management, communication, and intra- and inter-organizational
coordination influence the EHE process’s success.5,16,23,51,57–59

Furthermore, number of patients, their current condition, medical
care needs, mobility, number of available staff, availability of
road and safe transportation, and availability of suitable and safe
alternative accommodation are central issues affecting EHE

decision-making. Similarly, Zaenger et al. have stated that number
of patients, availability of equipment for transferring patients,
communication system, and coordination with the authorities,
all affect EHE decisions.24 In a 2008 review article on EHE expe-
riences, Bagarai et al. stated in 2008 that the biggest challenges are
internal communications (teledensity), lack of access to an
elevator, limited resources, and the need for a memorandum with
other hospitals for transporting patients.60

Considering internal and external factors affecting EHE
implementation is necessary for decision-making on emergency
evacuation. A successful EHE program depends on effective
communication inside and outside the hospital. Coordination with
other government agencies, in particular, should be achieved
through their involvement in various planning, practice, and
mutual memorandum.58 Communication and information
management are crucial elements in chaotic situations. Pre-organ-
ized checklists and worksheets are beneficial in the field of commu-
nication. Augstin suggested in 2005 that Emergency Evacuation
Packages containing worksheets, telephone numbers, handling
equipment, and disposable items for patients should be prepared
in the hospital in advance.57 It is essential to consider the hospital’s
ability to safely evacuate patients in evacuation decisions.
Managers and planners must estimate the required time for evacu-
ating all patients from 1 hospital and their transmission to other
hospitals. An efficient step in ensuring patients’ safety in the evac-
uation process is using resource control forms and prerequisites
required for emergency evacuation.

Limitations

Lack of access to the full text of some articles, not using some data-
bases, and studying the sources in English only in the systematic
review are limitations of this study. Also, factor analysis was not
possible in the psychometric stage due to the type of the items.

Conclusion

The present study results showed that the instrument enjoys good
validity and reliability. It also showed that it can be integrated with
the functional safety dimension of the Hospital Safety Index (HSI).
The researchers recommend that the system designed in this study
be used as an educational aid for members of the Hospital Disaster

Table 5. (Continued )

Row Item
Item
weight

Maximum and
minimum points per

item

50 Does the hospital have access to the main road? 2 0 - 2

51 How is the traffic condition around the hospital? 1 1 - 3

52 Is it possible to transport the patients by air? 1 0 - 1

53 Is there a backup hospital for emergency evacuation? 2 0 - 2

54 Does the destination hospital have the capacity to meet the medical needs of transferred patients? 2 0 - 2

55 Does the destination hospital have the capacity commensurate with the number of transferred patients? 2 0 - 2

56 Does the hospital have enough ambulances to transfer the patients? 2 0 - 2

57 Does the hospital have a memorandum with other organizations (i.e., private ambulance companies and
public transport systems) to discharge the patients?

2 0 - 2

58 Does the hospital have a memorandum with other organizations (i.e., fire department and army) to
transport the patients?

2 0 - 2

Table 6. Scoring and interpreting ‘Emergency hospital evacuation decision in
disasters questionnaire’

Scoring Interpreting

Less than 60 (<60) No emergency evacuation

60-120 Preparing for emergency evacuation

More than 120 (>120) Emergency evacuation
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Management Committee to master emergency evacuation deci-
sion-making skills in disaster scenario-based exercises in Iran.
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