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Abstract: The preparedness of a hospital for mass-casualty incident and disaster response includes
activities, programs and systems developed and implemented before the event. These measures are
designed to provide the necessary medical care to victims of disasters, and to minimize the negative
impact of individual events on medical services. Up until now, there has been no systematic survey in
Poland concerning the readiness of hospitals, as well as medical personnel, to deal with mass-casualty
incidents. Consequently, little is known about the knowledge, skills, and professional competences of
healthcare workers. The objective of this pilot study was to start an exploration and to collect data
on the competences of healthcare workers, in addition to assessing the preparedness of hospitals
for mass-casualty incidents. Utilizing an anonymous survey of a random sample, 134 healthcare
providers were asked to respond to questions about the competencies they needed, and hospital
preparedness during disaster response. It turned out that the test subjects evaluate their own
preparedness for mass-casualty incidents and disasters better than the preparedness of their current
place of work. The pilot study demonstrated that a properly designed questionnaire can be used
to assess the relationship between hospital and staff preparedness and disaster response efficiency.
Evaluation of the preparedness and effectiveness of disaster response is a means of finding and
removing possible gaps and weaknesses in the functioning and effective management of a hospital
during mass-casualty incidents.
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1. Introduction

In a globalized world, in which crisis incidents are becoming more frequent, more devastating and
have a significant impact on the health and lives of societies, the quality of healthcare services, including
in particular the operational capacity of hospitals, is crucial for health security. A well-established
preparedness program is a prerequisite for the effective response to emergencies of healthcare systems,
including hospitals.

The preparedness of a hospital for mass-casualty incident and disaster response includes activities,
programs and systems developed and implemented before the event. These measures are designed
to provide the necessary medical care to victims of disasters, and to minimize the negative impact
of individual events on medical services. These undertakings include, in particular, the appropriate
training of medical personnel, appropriate safeguarding of logistics, and having validated emergency
response procedures in place in the hospital. Evaluation of preparedness for incidents and disasters,
as well as the effectiveness of response, is one way in which to locate and remove possible gaps and
weaknesses in the functioning and effective management of the hospital during mass-casualty incidents
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(events that overwhelm the local healthcare system, where the number of casualties vastly exceeds the
local resources and capabilities in a short period of time) [1-3].

Even in a well-prepared hospital, responding effectively to a disaster is a complex challenge.
In the literature, there are many methods and evaluations [4-10] of the level of hospital emergency
preparedness, but there is no consensus on correct and standardized methods and tools that would
clearly define how individual institutions should prepare for crisis incidents [11-14]. This is largely due
to the allocation of individual hospitals as well as, among others, geographical, demographic, climatic,
social and economic factors, which may impact upon or be associated with the occurrence of particular
events in a given region, or the response to them. It is also unclear whether individual procedures
can reliably predict, in real time, the effectiveness of hospital functions [15-17]. Although many
studies [18-27] have assessed the correlation between the level of hospital preparedness and disaster
response, only a few functional elements have actually been assessed.

Although the World Health Organization (WHO) has developed the Hospital Safety Index
(HSI) [28], a checklist of all hazards, which is a standardized, globally accepted method for assessing
hospital preparedness, to date there have been no legally regulated international standards for hospital
preparedness and response to crisis incidents [29-32].

Up until now, there has been no systematic survey in Poland concerning the readiness of hospitals,
as well as medical personnel, to deal with mass-casualty incidents. Consequently, little is known about
the knowledge, skills, and professional competences of healthcare workers [33-35]. This information
is crucial for the development of effective response plans for individual hospitals, as well as for the
preparation of training tailored to the needs of medical personnel [36,37]. The above-mentioned factors
prompted the authors to undertake this study.

2. Aim

The main aim of the study is to investigate and to collect data on the competences of
healthcare workers, in addition to assessing the preparedness of hospitals for mass-casualty incidents.
An additional aim is to use the data from this initial survey to design a more comprehensive analysis
of disaster preparedness (preparedness is defined by the United Nations International Strategy for
Disaster Reduction as knowledge, capabilities and actions of governments, organizations, community
groups and individuals “to effectively anticipate, respond to, and recover from, the impacts of likely,
imminent or current hazard events or conditions), as well as new training and exercise models,
which could improve the preparedness of health services for mass-casualty incidents and disasters.

3. Materials and Methods

3.1. Test Site

The study was conducted between 10 and 21 February 2020 at Public University Hospital No. 1
(polish SPSK No. 1) in Lublin. This hospital was selected as one of the largest hospitals in the Lublin
region, and for this reason, it was chosen for the pilot study. SPSK No. 1 has a total of about 550 beds
(including chemotherapy beds). It employs about 1600 people (including doctors, nurses and other
medical personnel, as well as administration, technical, cleaning and service personnel). According
to the latest data provided by the hospital, the number of hospitalizations for the academic year of
2017-2018 was about 40,000 cases, and the number of surgical procedures performed was about 19,000.
The average time of hospitalization was 4.4 days.

3.2. Population Studied

The quantitative pilot study was conducted in the form of an anonymous questionnaire on a
random sample of 134 healthcare workers, which account for 11.1% of the total number of employed
healthcare workers at SPSK 1. More than half of them were women (56%). Men, on the other hand,
constituted 44% of the research group. The respondents were mostly people with over 20 years
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of service (41.8%), while less frequently they had 6-10 years of service (19.4%), 0-5 years (16.4%),
11-15 years (12.7%) or 1620 years (9.7%). Doctors (41.8%) and nurses (46.3%) represented the highest
proportion of the study group, whereas 11.9% of respondents were paramedics.

3.3. Study Design

An extensive analysis of literature, and then the arrangement of the acquired knowledge through
categorization and knowledge mapping, led to the development of a research tool in the form of a
close-ended questions questionnaire. A qualitative method was used to verify the research tool and
the questionnaire was tested on a sample of 10 people in order to check whether the respondents
understood the questions it contained and whether the respondents reacted to some questions.
This group was then excluded from the pilot study and their answers were not included in the final
analysis. The questionnaire was designed in such a way that the time required to complete it did not
exceed 15 min.

3.4. Type of Study

In the pilot study, an original questionnaire was available in both paper and online versions,
and contained 18 closed questions and two additional descriptive questions. The respondents were
asked about their own competences, experience, courses, and training completed, as well as knowledge
about preparedness of the workplace for mass-casualty incidents. Respondents were also asked to rate
their own preparedness on a scale from 1 to 10, as well as the preparedness of the hospital in which
they worked, for mass-casualty incidents.

3.5. Data Analysis

Statistical analyses were conducted using IBM SPSS Statistics version 26. Frequency analyses,
analysis of basic descriptive statistics, correlation analysis using Spearman’s rho coefficient, the chi
square test of independence, the Student’s t-test for dependent samples, a one-way analysis of variance,
and a Student’s t-test for independent samples in addition to Mann Whitney’s test were performed.
The level of statistical significance was set at the classic level of & = 0.05.

3.6. Ethical Considerations

The study is not a medical experiment and legally does not require the approval of the
Bioethics Committee.

4. Results

4.1. Frequency Analysis

In response to the question about participation in a mass-casualty incident or disaster as a
healthcare worker, the majority of respondents (74.6%) declared that they had not participated in
such an event. More than a quarter of the respondents (25.4%) answered in the affirmative to the
analyzed question.

The respondents were asked whether the facility where they currently worked has a plan for
dealing with mass-casualty incidents and disasters. Most of the respondents (71.6%) answered “yes”
to this question. Only 3% of the respondents answered “no” to this question. More than a quarter of
the respondents (25.4%) felt they did not know the answer to this question (Table 3).

The respondents most frequently (77.6%) reported that they were familiar with the procedure
for dealing with mass-casualty incidents and disasters. Only 22.4% of the research group was not
acquainted with the procedure for handling such situations.

Most of the respondents (79.1%) knew who was responsible for managing mass-casualty incidents
and disasters in the facility of their current workplace. On the other hand, 20.9% answered in negatively
to this question.
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In response to the question concerning the knowledge of the procedures to be followed in the
event of evacuation during a mass-casualty incident at their workplace, the majority of respondents
(87.3%) answered affirmatively. Only 12.7% of respondents did not know the procedures to be followed
in this situation.

The respondents were asked whether their workplace had adequate logistical infrastructure for
mass-casualty incidents. Most often (41.8%) respondents did not know whether their workplace had
such a logistical infrastructure. On the other hand, 39.6% of the respondents believed their workplace
to be prepared logistically for mass-casualty incidents. On the other hand, 18.7% of respondents
answered negatively to this question.

More than half of the respondents (54.5%) reported a lack of organization with drills regarding
disaster management at their workplace. In turn, 45.5% of the respondents stated that such activities
had been organized at their workplace.

As far as the frequency of organizing drills is concerned, respondents most frequently reported
that such drills were organized less frequently than once every 3 years (91.8%). Individual respondents
provided the following answers: once every 3 years (3%), once every 2 years (3%) and annually (2.2%).
More than half of the respondents (53.7%) had not received training related to disaster preparedness at
their current workplace. However, 46.3% of respondents reported that they had received such training.

In response to the question concerning knowledge of triage, almost all respondents (99.3%)
answered yes. Only one person answered negatively to this question.

4.2. Relationship between Sociodemographic Variables and Evaluation of Preparedness for Mass-Casualty
Incidents and Disasters

The statistical analyses carried out checked the relationship between sociodemographic variables
and the evaluation of preparedness for mass-casualty incidents and disasters. To this end, a correlation
analysis using Spearman’s rho coefficient and a one-way analysis of variance were performed.

Initially, the relationship between the seniority of the respondents and the evaluation of
preparedness for mass-casualty incidents and disasters was tested. For this purpose, correlation
analyses using Spearman’s rho coefficient were performed. The results of this analysis are presented in
Table 1.

Table 1. Results of the analysis of correlation between the length of service of the respondents and the
evaluation of preparedness for mass-casualty incidents and disasters.

Length of Service
Evaluation of the preparedness of the current Spearman’s rho 0.19
workplace for a mass-casualty incident or disaster significance 0.033
Evaluation of one’s own preparedness for Spearman’s rho 0.14
mass-casualty incidents or disasters significance 0.108

According to the analyses carried out, seniority is positively linked to the evaluation of the
preparedness of the current workplace for a mass-casualty incident or disaster (weak link). This shows
that the longer the respondents have been working, the better do they evaluate the preparedness of the
institution where they work for a mass-casualty incident or disaster.

A one-way analysis of variance was then carried out to see if occupation differentiates the
evaluation of preparedness for mass-casualty incidents or disasters. The results of this analysis are
presented in Figure 1.

The results indicate a statistically significant effect for assessing the preparedness of the current
workplace for a mass-casualty incident or disaster. In order to investigate the exact differences,
Sidak post hoc tests were performed. The test results show no statistically significant difference.
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Figure 1. Average with a confidence interval of 95% for the evaluation of preparedness for mass-casualty
incidents and disasters by occupation.

4.3. Differences between the Evaluation of Preparedness for a Mass-Casualty Incident or Disaster in the Current
Place of Work and the Evaluation of One’s Own Preparedness

In the next stage of the analyses, it was assessed whether there are differences between the
evaluation of one’s own preparedness and the evaluation of the current workplace’s preparedness for
a mass-casualty incident and disaster. For this purpose, Student’s t-test was performed for dependent
samples. The results of this test are presented in Table 2 and in Figure 2.

Table 2. Differences between the evaluation of preparedness for a mass-casualty incident or disaster in
the current place of work, and the evaluation of one’s own preparedness.

Current Place of Work Own . p 95% CI
M SD M SD LL uL
Evaluation of preparedness for a 410 1.68 571 214 -928 <0.001 -195  -127

mass-casualty incident or disaster

M—mean; Me—median; SD—standard deviation; Bias.—bias; Kurt.—kurtosis; Min & Max.—the lowest and highest
value of distribution; D—Kolmogorov-Smirnov test result; p—significance.

B Current workplace preparedness

Employee’s personal preparedness

Evaluation of the preparedness for a mass-casualty incident or disaster

Figure 2. Average with a 95% confidence interval for the evaluation of preparedness for a mass-casualty
incident or disaster for the current place of work, and one’s own preparedness.
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The test results indicate statistically significant differences. It turned out that the test subjects
evaluate their own preparedness for mass-casualty incidents and disasters better than the preparedness
of the current place of work. The strength of this effect is high.

4.4. Differences in the Evaluation of Preparedness for a Mass-Casualty Incident or Disaster Depending on
Previous Participation in a Mass-Casualty Incident or Disaster as a Healthcare Professional

It was assessed whether the subjects who had previously been involved in a mass-casualty incident
or disaster as a healthcare worker differ in their evaluation of preparedness for such situations from
those who had not been involved in such an event. A Mann Whitney test was conducted due to the
large numerical differences between the analyzed groups. The results are presented in Table 3.

Table 3. Differences between persons who have been involved in a mass-casualty incident or disaster
as a healthcare worker, and persons who have not been involved in such an event in terms of their
evaluation of preparedness for a mass-casualty incident or disaster.

Have You Ever Been Involved in a Mass-Casualty
Incident or Disaster as a Healthcare Professional?

Yes (n = 34) No (z = 100) z 14
Average Average
Rank Me Rank Me

Evaluation of the preparedness of
the current workplace for a 65.42 4.00 67.52 4.00 —-0.28 0.783
mass-casualty incident or disaster

Evaluation of one’s own
preparedness for a mass-casualty 86.12 7.00 61.17 5.00 —-3.27 0.001
incident or disaster

M—mean; Me—median; SD—standard deviation; Bias.—bias; Kurt.—kurtosis; Min & Max.—the lowest and highest
value of distribution; D—Kolmogorov-Smirnov test result; p—significance.

The results of the tests indicate a statistically significant effect of moderate strength for the
evaluation of one’s own preparedness for mass-casualty incidents or disasters. As it turns out,
respondents who took part in a mass-casualty incident or disaster as a healthcare worker evaluate
their own preparedness much better than respondents who had not been involved in such an event.

4.5. Differences in the Evaluation of Preparedness for a Mass-Casualty Incident or Disaster Depending on the
Organisation of Drills by the Institution and Whether They Were Attended by the Respondents

In order to check the differences in the evaluation of preparedness for mass-casualty incidents
or disasters between respondents with different opinions concerning the organization of drills by
the institution and depending on whether they took place, Student’s t-tests for independent samples
and Mann Whitney tests were performed. Initially, a Student’s t-test for independent samples was
conducted. It was decided to assess whether the respondents whose institution had organized drills
regarding disaster management differed from those whose institution had not conducted such drills in
relation to the evaluation of preparedness for such situations. The test results are presented in Table 2.

It was then assessed whether the evaluation of preparedness for such situations is impacted by
the frequency of training on what to do in the event of a mass-casualty incident or disaster. Due to
significant differences in the number of groups compared, Mann Whitney tests were performed.

The results of this test indicate a statistically significant and moderate effect for the evaluation
of the preparedness of the current workplace for a mass-casualty incident or disaster. This results
from the fact that the respondents, whose institution organized drills for such situations once every
3 years or more often, better evaluate the preparedness of the institution than the respondents whose
institution organized trainings less frequently than once every 3 years. The results of the tests are
presented in Table 4.
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Table 4. Differences in the evaluation of preparedness for a mass-casualty incident or disaster, depending on the organization of drills by the institution, and whether

they were attended by the respondents.

Have There Been Any Disaster Management Drills
Organized in the Facility Where you Currently Work?

95%
Yes (n = 60) No (n =73) ; p I
M SD M SD LL UL
Evaluation of the preparedness of the current 443 158 3.82 1.72 2.12 0.036 0.04 1.18
workplace for a mass-casualty incident or disaster
Evaluation of one’s own preparedness for a 6.49 1.67 5.11 2.33 3.99 <0.001 0.70 2.07
mass-casualty incident or disaster
Less than once every 3 years (n = 123) Once every 3 years or more often (n =
11) Z p
Average rank Me Average rank Me
Evaluation of the preparedm.%ss .of the cur.rent 64.08 400 9718 6.00 276 0.006
workplace for a mass-casualty incident or disaster
Evaluation of one’s own preparedness for a 66.19 6.00 82.18 7.00 _132 0.186

mass-casualty incident or disaster
M—mean; Me—median; SD—standard deviation; Bias.—bias; Kurt.—kurtosis; Min & Max.—the lowest and highest value of distribution; D—Kolmogorov—Smirnov test result;

p—significance.
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It was then assessed whether training in preparation for disasters impacts upon the evaluation of
preparedness for mass-casualty incidents or disasters. Student’s t-tests for independent tests were
performed for this purpose.

The results of this test indicate significant differences for the evaluation of both one’s own
preparedness and also that of the institution. Both of these effects are of moderate strength. The analysis
showed that after training, the respondents evaluate their own and the institution’s preparedness for a
mass-casualty incident or disaster better than the respondents without such training. Test results are
presented in Figure 3.

8

7

6

5 I B People who had received training
in disaster preparedness

I
—

People who had not received
training in disaster preparedness

w

N

[Eny

Evaluation of the preparedness of Evaluation of employee’s personal
the current workplace for a mass- preparedness for a mass-casualty
casualty incident or disaster incident or disaster

Figure 3. Average with a 95% confidence interval for evaluations of preparedness for mass-casualty
incidents and disasters, categorized by participation in training related to preparation for such situations.

5. Discussion

The creation of hospital crisis management plans, evacuation plans and procedures in the event
of mass-casualty incidents, and the necessity for staff to be familiar with them, is an important step
towards preparing for such events. However, the lack of such plans may lead to chaos and complete
disorientation [38—42].

The research shows that the majority of the respondents knew that the institution at which they
currently worked had a plan for dealing with mass-casualty incidents and disasters. Moreover, over
70% of respondents reported that they knew who was responsible for the management of operations
in crisis situations and were aware of the procedures to be followed during a disaster.

In mass-casualty incidents and disasters, due to the limited capacity and resources of the emergency
services on site, it is not possible to provide medical assistance to all victims simultaneously. Some of
them will have to wait for such assistance. In the first instance, medical assistance must be provided to
victims who need it at that moment, i.e., people in immediate danger of death. This assistance must
be effective. The aim is to provide maximum benefits to as many people as possible under specified
conditions. The need to do what is best for victims of a mass-casualty incident or disaster makes it
necessary to continuously apply medical segregation of the victims. Triage is one of the most important
and often the only undertaking of rescue services providing quick control of the situation in the area of
a mass-casualty incident or disaster [43].

In the study concerning triage, almost all respondents declared having the ability to conduct triage.

Each hospital should have its own evacuation plan, as every healthcare facility is different,
with different architectural features, number of floors in the building, numbers of patients and their
physical and mental condition, equipment, and many other features. Additionally, each event is



Sustainability 2020, 12, 4931 90f12

different. Evacuation can take place in connection with a bomb threat when there are no obstacles in
the form of smoke, fire, toxic products from combustion, problems with visibility, or time pressure—as
happens in the case of fire. Proper evacuation of a hospital requires a well-thought-out strategy and
good preparation and, in order to achieve this, drills carried out in advance [13].

The research demonstrates that the respondents are familiar with the procedures to be followed in
case of evacuation in the event of a mass-casualty incident at their workplace. The developing of an
evacuation plan for the healthcare facility, familiarizing the entire staff with it, and performing regular
evacuation drills, are necessary to ensure the safety of patients and workers [13].

The impact of catastrophes can be avoided or reduced by adopting risk management measures,
which should be implemented by taking advantage of local resources and taking appropriate actions
in terms of planning, education and training [44,45].

The human factor is a significant problem in the proper, continuous preparation for emergency
situations or disasters in healthcare organizations. The shortage of medical personnel [46], the overload
of current work, the increasing amount of documentation, and the completion of a number of necessary
formalities can make doctors reluctant to participate in such training, especially during prolonged
periods of relative calm when there are no unexpected events. It can be a problem to force staff
to familiarize themselves with the documentation, operating procedures and evacuation plans for
mass-casualty events and disasters. In most cases, this consists of a quick, cursory, thoughtless review,
because in times of prolonged security, people do not feel an approaching threat, so they do not have a
strong motivation to prepare for crisis situations [47].

More than half of the respondents (54.5%) reported a lack of organization of drills concerning
disaster management in their workplace. As far as the frequency of organizing drills is concerned,
the majority indicated that such drills were organized less frequently than once every 3 years.

The challenges faced by the healthcare services force them to provide continuous training in the
organization of responses to mass-casualty incidents and disasters, and in cooperation with other
emergency services. Simulations and drills are organized from time to time, but this is not enough.
It is worth remembering that every event, even seemingly simple to perform, is difficult, and not
every scenario can be foreseen. There can never be too many drills. Only through continuous practice
can the most appropriate procedures and skills to deal with crisis situations be developed. Besides
having excellent equipment and access to appropriate personal protective equipment (e.g., in the case
of a patient infected with the SARS-CoV-2 coronavirus), above all, working in accordance to safety
procedures that have been prepared in advance is an example of exemplary disaster management [48].

The only drawback after the exercises is usually the lack of review and feedback for the participants.
This problem was reported by the respondents in the conducted research.

Theory will never equate to practice. Only practiced procedures provide the opportunity to
verify the knowledge and skills of staff, and make it possible to carry out an analysis of the speed and
effectiveness of the drills, and if necessary to make corrections, eliminate errors and, above all, acquire
habits that will guarantee proper behavior [49].

Each hospital should have properly prepared disaster management procedures. Such guidelines
should be prepared well in advance. When a threat occurs, it should be sufficient enough to adapt
them to the specific situation, so that there is no need to create everything from scratch.

Humanity has experienced many disasters and pandemics in the past, but these have been
overcome (e.g., smallpox, plague, measles, polio, whooping cough, typhus, rabies and cholera).

The current pandemic has very clearly shown the speed with which even the best healthcare
systems in different countries can be overwhelmed and devastated. These observations show that
health should be at the top of the political agenda.

6. Limitations

The main limitation of this study was that only the employees of one hospital were studied.
The COVID-19 pandemic proved to be a huge obstacle in further research. Despite these limitations,
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the study revealed some implementation and scientific gaps for researchers, but at the same time it is a
chance to initiate discussion and become a small contribution to solving the crisis that disaster leads
to. The experience gained from this study will form the basis for planned future studies with more
hospitals, and a more comprehensive approach. It will also help to properly amend the questions,
which will make it easier to design a future research tool.

7. Conclusions

The pilot study revealed that a properly designed questionnaire can be used to assess the
relationship between hospital and staff preparedness and disaster response efficiency.

The knowledge and skills of health professionals in relation to specific events and their impact
on people, as well as the appropriate treatment, are essential for the quality of healthcare services
during disasters.

In order to achieve the level of preparedness and the effectiveness of the disaster response, it is
necessary that every hospital has pre-prepared and validated procedures.

An experimental study involving a range of hospitals should be carried out, using more
comprehensive assessment tools, to assess the correlation between the level of preparedness and
performance of the hospital and the impact of the preparation of the hospital and its staff towards the
survival of disaster victims.

Evaluation of the preparedness and effectiveness of disaster response is a means of identifying
and removing possible gaps and weaknesses in the functioning and effective management of a hospital
during mass-casualty incidents.
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