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Abstract

Introduction: The assessment of hospital disaster preparedness and response perfor-
mance is a way to find and remove possible gaps and weaknesses in hospital disaster
management effectiveness. The aim of this pilot study was to test the association between
the level of preparedness and the level of response performance during a full-scale hospital
exercise.

Method: This pilot study was conducted in a hospital during a full-scale exercise in the
Piedmont region of Italy. The preparedness evaluation was conducted by a group of three
experts, three days before the exercise, and the response evaluation was conducted during
the exercise. The functional capacity module was used for preparedness evaluation, and
the response performance of the “command and control” function of the hospital was
evaluated by nine semiquantitative performance indicators.

Results: The preparedness of the chosen hospital was 59%, while the response performance
was evaluated as 70%. The hospital staff conducted Simple Triage and Rapid Transport
(START) triage while they received 61 casualties, which was 90% correct for the yellow
group and 100% correct for the green group.

Conclusion: This pilot study showed that it is possible to use standardized evaluations
tools, to simultaneously assess the relationship between preparedness elements and
response performance measures. An experimental study including a group of hospitals,
also using more comprehensive evaluation tools, should be done to evaluate the corre-
lation between the level of preparedness and the response performance of a hospital, and
the impact of hospital disaster planning, on the outcome of disasters victims.

Djalali A, Carenzo L, Ragazzoni L, Azzaretto M, Petrino R, Della Corte F, Ingrassia
PL. Does hospital disaster preparedness predict response performance during a full-
scale exercise? A pilot study. Prebosp Disaster Med. 2014;29(5):441-447.

Introduction
During any incident that results in patient surge, such as a natural or manmade disaster,
hospitals should provide essential medical care to the victims."* A well-established
preparedness program is a prerequisite for an effective response of health and medical
systems, including hospitals, to disasters.>™®

Hospital preparedness encompasses those actions, programs, and systems developed
and implemented before a major incident to im};rove the capability and capacity of the
hospital to respond to disasters and emergencies.” Hospital response includes immediate
and ongoing activities, programs, and services to provide essential medical care for
casualties of an incident, and also minimizes negative effects of the incident on critical
services of the hospital. >

Even for a well-prepared hospital, giving an effective response to a disaster is a
complex challen(,gre.2 The assessment of hospital disaster preparedness and response
performance is a way to find and remove possible gaps and weaknesses in the hospital
disaster management functions and effectiveness.”'"'2 However, a valid and standardized
evaluation methodology is required to assess both the level of preparedness and the
efficacy of response performance, and the correlation between them ®!*
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Various indicators and methods have been created by researchers
and authorities to evaluate either preparedness level or response
performance of a hospital disaster management systern,z"n”é’n’1 15-20
but there is no consensus on valid and standardized methods and
tools. Also, it is unclear whether the evaluation tools can reliably
predict the effectiveness of a hospital function during an actual
disaster.1>?1%

Even though some studies have evaluated the correlation
between level of hospital preparedness and response in a
simulated disaster, only few functional elements or groups of
hazards have been assessed underlining, once again, the lack of
internationally-accepted standards for preparedness and response
performance measures. 22372

The Hospital Safety Index (HSI), an all-hazards checklist
developed by the World Health Organization (WHO), is a
standardized, internationally-accepted method.”> Tt evaluates the
functional capacity, which is defined as the level of preparedness of
hospital staff for disasters, as well as the level of the implementation
of a hospital disaster 7plan.3 A modification of a standardized
Swedish method'®?**” has been used by Centro di Ricerca
Interdipartimentale in Medicina d'Emergenza e dei Disastri ed
Informatica applicata alla pratica Medicina (CRIMEDIM) in full-
scale disaster exercises and standardized with respect to a new
scoring method.?® In both the Swedish and CRIMEDIM methods,
the main focus is on the command and control performance of a
hospital during a simulated or real disaster.

The aim of this pilot study was to test the association between the
level of preparedness and the level of response performance during a
full-scale hospital exercise. The results of this study could be used to
design and conduct a correlative study of preparedness indicators as
predictors for response efficacy of hospital functions during disasters.

Methods

Setting

To conduct this study, a hospital in the Piedmont region of Italy
was chosen. It is a general hospital with 300 beds, including 20
beds in the emergency department, 10 beds in the intensive care
unit, and 36 beds in the surgery department. The hospital has
eight surgery operating rooms. In a normal situation, the hospital
occupancy rate is, on average, 75%.

A full-scale exercise was conducted in the same province of
the hospital during the residential course of the European Master
in Disaster Medicine (EMDM).?’ The exercise scenario was
an explosion of a gas station. The victims were triaged at the
scene and then transported to the hospital. The hospital triage
of victims was conducted using the Simple Triage and Rapid
Transport (START) method.

The hospital was evaluated twice; a preparedness evaluation
was done three days before the exercise, and a response evaluation
was conducted during the exercise, on May 23, 2013.

Evaluation of Preparedness

The evaluation of the selected hospital, in terms of disaster
preparedness, was conducted on May 20, 2013. It was done by a
group of three evaluators who were experts in emergency and
disaster medicine. They were medical doctors who also had master’s
degrees in disaster medicine. The Chief Doctor of the Emergency
Medicine Department, who was a member of the Hospital Disaster
Management Committee, provided all requested information for
the evaluation group.

The checklist for the functional capacity module of the HSI was
used for preparedness evaluation (Appendix).® This module consists
of 61 elements that evaluate five parts of hospital preparedness:

1. Organization of the Hospital Disaster Committee and the
Emergency Operations Center

2. Operational plan for internal or/and external disasters

. Contingency plans for medical treatment in disasters

4. Plans for the operation, preventive maintenance, and restora-
tion of critical services and

5. Availability of medicines, supplies, instruments, and equip-
ment in emergencies.

w

Accordance to the HSI evaluation guideline, the level of each
element was determined, by the evaluators in consensus, as high,
average, or low.? The value of each level was also scored using the
HSI evaluation guideline as 1, 0.5, or 0, respcctively.3

Evaluation of Response Performance

Performance is a measure of how well an activity is done and can be
measured in terms of accuracy, time, and qualilfy.(”30 In this study,
the response performance of the “command and control” function
of the hospital was evaluated by a group of three evaluators who
were medical doctors and experts in disaster medicine.

To evaluate the response performance, nine semiquantitative
performance indicators with respect to command and control
functions, were used (Table 1).

The main source of these performance indicators was The
Center for Teaching and Research in Disaster Medicine and
Traumatology at the University of Linkdping, Sweden,*! but
the scoring method was modified by CRIMEDIM in scoring
method. The performance indicator was scored with respect to
quality and time, as 0, 1, 2, or 3 as follows:

0: Incorrect regardless of time;

1: Incomplete and not on time;

2: Correctly performed but not on time OR Incomplete on
time; and

3: Correctly performed on time.

For each action, there is a standardized time (Table 1); however,
the quality scoring was based on the evaluators’ consensus. The
indicators were entered into an online system, the Disaster Simula-
tion Suite,>? which allowed the evaluators to use tablets and mobile
devices to enter the data directly into the integrated exercise
management platform. The evaluators were familiar with the system.

Ethical Issues

The evaluation of the hospital was with permission from the
authorities. Also, this study was performed in accordance with
WHO’s recommendation that the participating hospital’s name
and exact location are to be treated as confidential and not
discussed with outside partie:s.3

Results
In this study, the preparedness score of the chosen hospital was
36 out of 61 (59%). The response performance score of the
hospital during the exercise was 19 out of 27 (70%).

During the exercise, first responders triaged the victims at the
scene and sent 61 casualties, with various triage priorities, to this
hospital. The hospital staff performed START triage while they

received the casualties, which was 90% correct for the yellow
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Standardized Action
Activity Time (maximum)

1 Declare a Major Incident 1 min

2 Decide on the Level of Preparedness 3min

3 Decide What Additional Resources Will be Needed 3min

4 Establish a Contact with Strategic Management Level 5min

5 Assign the Functions and Positions According to the Plan 1min

6 Establish the Level of Medical Ambition 10 min

7 Establish a Contact with the Scene 5min

8 Staff Briefing: 8min
Content of Staff Briefing (Situation Report)
Content of Staff Briefing (Assignments)
Content of Staff Briefing (Summarizing)
Time of Staff Briefing

9 Press Release 30min

Djalali © 2014 Prehospital and Disaster Medicine

Table 1. Response Performance Indicators on the Basis of the CRIMEDIM Method, a Modification of the Method Developed

by a Swedish Team?8-26:27

Abbreviation: CRIMEDIM, Centro di Ricerca Interdipartimentale in Medicina d'Emergenza e dei Disastri ed Informatica applicata alla pratica

Medicina.

group (Priority II) and 100% for the green group (Priority III).
Only one red patient and one black patient were recognized by
the hospital staff.

The average time of first triage for the yellow and green
groups was two and eight minutes, respectively. Also, the average
time for bed/place allocation in the emergency department for
yellow and green groups was one and five minutes, respectively.

On the basis of preparedness evaluation, 49% of the hospital
elements were at a high level of preparedness, 15% of the
elements were at a moderate level, and 36% were at a low level of
preparedness.

Considering different submodules of the functional capacity,
preparedness level (out of 20% for each submodule) ranged from
1.8% to 19% (Figure 1). The lowest preparedness level was
assigned to “organization of the hospital disaster committee and
the emergency operations center,” and the highest level of
preparedness was seen in “availability of medicines, supplies,
instruments, and other equipment for use in emergency.”

On the basis of response evaluation, three out of nine activities
were performed both correctly and on time (score 3), as presented
in Table 2. Also, five activities were conducted correctly but not
on time (Table 2). However, a press release was not issued by the
hospital command staff during the exercise.

Discussion
In the evaluated hospital, the general preparedness condition
and the response performance were close, but different (59% and
70%, respectively).

Previous studies have shown different results. Some report a
significant relationship between hospital disaster preparedness
and response indicators, but they evaluated only procedures or
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Figure 1. Preparedness Level, as Measured by Functional
Capacity, of the Evaluated Hospital Comparing to a Standard
Safe Hospital.
Submodule 1: Organization of the Hospital Disaster Committee
and the Emergency Operations Centre
Submodule 2: Operational plan for internal or/and external
disasters
Submodule 3: Contingency plans for medical treatment in
disasters
Submodule 4: Plans for the operation, preventive maintenance,
and restoration of critical service
Submodule 5: Availability of medicines, supplies, instruments,
and other equipment for use in emergency

October 2014

https://doi.org/10.1017/51049023X1400082X Published online by Cambridge University Press

Prehospital and Disaster Medicine


https://doi.org/10.1017/S1049023X1400082X

444 Preparedness and Performance
Activity Action Time (min:sec) CRIMEDIM Score
1 Declare a Major Incident 0:19 3
2 Decide on the Level of Preparedness 2:39 3
3 Decide What Additional Resources Will be Needed 63:06 2
4 Establish a Contact with Strategic Management Level 17:39 2
5 Assign the Functions and Positions According to the Plan 3:35 2
6 Establish the Level of Medical Ambition 18:15 2
7 Establish a Contact with the Scene 17:34 2
8 Staff Briefing: 4:23 3
Content of Staff Briefing (Situation Report)
Content of Staff Briefing (Assignments)
Content of Staff Briefing (Summarizing)
Time of Staff Briefing
9 Press Release Not done 0
Total 19/27

Djalali © 2014 Prehospital and Disaster Medicine

Table 2. Response Performance, as Measured by CRIMEDIM Score, of the Evaluated Hospital During the Full-scale Exercise
with the Value of Each Activity Defined as: 0, Incorrect Regardless of Time; 1, Incomplete and Not on Time; 2, Correctly
Performed but Not on Time OR Incomplete on Time; and 3, Correctly Performed on Time

Abbreviation: CRIMEDIM, Centro di Ricerca Interdipartimentale in Medicina I’ Emergenza e dei Disastri ed Informatica applicata alla pratica

Medicina.

infrastructure elements of hospitals with respect to response to
pandemic fu.23?% Others, with more comprehensive evaluation,
have shown no significant relationship between preparedness and
response performance.'>%*

Similar studies in a group of hospitals, using the method
and tools of the current study, may identify and measure any
association between preparedness and response indicators. Also, a
comprehensive evaluation of the response performance, including
all functions of hospitals during disasters, is suggested.

If reliable preparedness elements predict performance of hospital
response to disasters, that will help the health authorities to enhance
readiness of hospitals for disasters, which will probably diminish
mortality and morbidity of the victims.

In this study, preparedness of the hospital was not high enough
(59%). This result is consistent with previous studies that report no
adequate disaster preparedness in Italy hospitals.33_35 Those studies
didn’t consider the functionality of measured preparedness during
the response phase, but the current study evaluated both prepared-
ness and its functionality, as command and control performance,
during a simulated disaster. Outcome-based studies are suggested in
the field of hospital disaster management.

In the evaluated hospital, the lowest level of preparedness was
seen in the organization of the Hospital Disaster Committee and
the Emergency Operations Center. It is supported by a recent
study in the L’Aquila earthquake area (Italy).35 On the other
hand, availability of medical resources for use in an emergency
was at standard level, similar to other high-income countries that
have sufficient medical resources to use during disasters.”17%¢

Although the current study is a pilot study, and the main
gap or strength in the elements of hospital preparedness in

Italy was not examined, the result is based on an international,
standardized tool and should be considered by the hospital
authorities.

This study showed that the response performance of the
evaluated hospital, with respect to command and control, is 70%.
Other studies have focused on managerial performance of
hospitals during disaster exercises.”'®” Studies by Swedish
researchers, with methods and indicators similar to the current
study, support the current results.'®*” Another study showed
“fair” performance of command function of hospitals during
disaster exercises, but it was conducted using different indicators
modified for the hospital incident command system.®

Compared with previous studies, the current study was
conducted during a full-scale exercise and also used a group of
more precise indicators (a modified method with four options for
each indicator). However, other functions of a hospital, in respect
of response to disasters, should be considered in future studies.

In this study, the hospital response performance was high with
respect to triage accuracy and time.

Hospital preparedness with respect to triage was evaluated in
two submodules: procedures for triage in Submodule 2 and
resources for triage in Submodule 5 (Appendix).

Both preparedness for triage resources and response perfor-
mance (triage accuracy and rapidity) were high in this study. This
is supported by a previous study that showed a relationshizg
between stockpiles and response performance during a flu drill.

This study was a pilot study involving only one hospital.
Although the triage method was standardized and the triage
performance was high, the relationship between hospital prepared-
ness and response performance with respect to triage should be
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taken under consideration by future studies involving a high
number of hospitals.

Limitations

The main limitation of this study was the sample size of only one
hospital. However, it was a pilot study, and it revealed some
executive and scientific gaps and issues for the researchers. Also,
two standardized, international tools were used in this study to
simultaneously evaluate both preparedness and response functions.
The results of this pilot study form a basis for future studies.

The second limitation was the response performance indicators,
which were limited to command and control actions. However, the
command and control function is the core of the whole response to
disasters. Also, the study was conducted during a full-scale exercise.

This experience may form a basis for future studies with more
comprehensive context, including other hospital functions.

Conclusion

This pilot study showed that it is possible to use standardized
evaluations tools, simultaneously, to assess the relationship between
preparedness elements and response performance measures. The
hospital preparedness condition and response performance were in
different levels on the basis of two international evaluation methods.
An experimental study including a group of hospitals, also using
more comprehensive evaluation tools, should be done to evaluate
the correlation between the level of preparedness and the response
performance of a hospital, and the impact of hospital disaster
planning on the outcome of disasters victims.
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Appendix. The Functional Capacity Variables as Grouped in Five Submodules

Organization of the Hospital Disaster Committee and the Emergency

Level of Organization

Submodule 1 Operations Center (EOC) Low Average High
1 Committee has been formally established to respond to major emergencies or disasters
2 Committee membership is multi-disciplinary
3 Each member is aware of his/her specific responsibilities
4 Space is designated for the hospital EOC
5 The EOC is in a protected and safe location
6 The EOC has a computer system and computers
7 Both internal and external communications systems in the EOC function properly
8 The EOC has an alternative communications system
9 The EOC has adequate equipment and furnishings
10 An up-to-date telephone directory is available in the EOC
11 “Action Cards” available for all personnel
Level of Implementation
Submodule 2 Operational Plan for Internal or External Disasters Low Average High

12 Strengthen essential hospital services

13 Procedures to activate and deactivate the plan

14 Special administrative procedures for disasters

15 Financial resources for emergencies are budgeted and guaranteed

16 Procedures for expanding usable space, including the availability of extra beds

17 Procedures for admission to the emergency department

18 Procedures to expand emergency department and other critical services

19 Procedures to protect patients’ medical records

20 Regular safety inspections are conducted by appropriate authority

21 Procedures for hospital epidemiological surveillance

22 Procedures for preparing sites for temporary placement of dead bodies and for forensic medicine
23 Procedures for triage, resuscitation, stabilization, and treatment

24 Transport and logistics support

25 Food rations for hospital staff during the emergency

26 Duties assigned for additional personnel mobilized during the emergency

27 Measures to ensure the well-being of additional personnel mobilized during the emergency
28 Cooperative arrangements with local emergency plan

29 Mechanism to prepare a census of admitted patients and those referred to other hospitals
30 System for referral and counter-referral of patients

31 Procedures for communicating with the public and media

32 Procedures for response during evening, weekend, and holidays

33 Procedures for the evacuation of the facility

34 Emergency and other exit routes are accessible

35 Simulation exercises and drills
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Level of Implementation

Submodule 3 Contingency Plans for Medical Treatment in Disasters Low Average High
36 Earthquakes, tsunamis, volcanoes, and landslides
37 Social conflict and terrorism
38 Floods and hurricanes
39 Fires and explosions.
40 Chemical accidents OR exposure to ionizing radiation
41 Pathogens with epidemic potential
42 Psycho-social treatment for patients, families, and health workers
43 Control of hospital-acquired infections
Level of Availability
Submodule 4 Plans for the Operation, Preventive Maintenance, and Restoration of Critical Services Low Average High
44 Electric power supply and back-up generators
45 Drinking water supply
46 Fuel reserves
47 Medical gases
48 Standard and back-up communications systems
49 Wastewater systems
50 Solid waste management
51 Maintenance of the fire protection system
Level of Availability
Submodule 5 Availability of Medicines, Supplies, Instruments, and Other Equipment for use in Emergency Low Average High
52 Medicines
53 Items for treatment and other supplies
54 Instruments
55 Medical gases
56 Mechanical volume ventilators
57 Electro-medical equipment
58 Life-support equipment
59 Personal protection equipment for epidemics (disposable)
60 Crash cart for cardiopulmonary arrest
61 Triage tags and other supplies for managing mass casualties

Abbreviation: EOC, Emergency Operations Center.
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