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ABSTRACT: This study examines the level of
preparedness of Czech physicians for disasters and
Chemical, Biological, Radioactive, and Nuclear
(CBRN) incidents. A representative sample of
Czech medical doctors (MDs) was invited to
participate in an online survey on Disaster Medicine
and CBRN training knowledge. 1781 physicians
responded. Only 14.8 % of them felt educated in
disaster medicine. Only 11.8 % of responders felt to
be prepared to deal with CBRN incidents and their
health consequences. On the other hand, 70.6 % of
physicians specializing in emergency medicine and
64.5 % of graduates from military medical faculty
felt sufficiently educated in the disaster protocols. A
majority of all physicians called for an increase in
disaster preparedness and asked for additional
CBRN guidelines, lectures, and practical exercises.
The response rate exceeded the self-estimate of
disaster preparedness. While a majority of Czech
physicians admitted to be insufficiently educated in
disaster medicine, most physicians specializing in
emergency medicine felt prepared to deal with
patients in CBRN events. Graduates from military
medical faculty felt more confident and better
educated in dealing with various CBRN incidents
than the rest of the doctors.
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I. INTRODUCTION

Adequate  preparation  for CBRN
(Chemical, Biological, Radioactive, and Nuclear)
events is often underestimated. Yet the political and
environmental challenges of our world make
readiness of healthcare professionals for disasters
increasingly important. The goal of this study is to
assess the level of preparedness of Czech MDs for
such events by asking them to complete an online
survey with questions on Disaster Medicine and
CBRN substances.

The growing tension in several places on
the world map, which has already escalated into an
armed conflict in Ukraine or the Middle East, and
repeated statements by politicians and military
personnel of a number of countries warning of the
possibility of a large-scale military conflict are a
cause of great concern among the general
population. At the same time, significant questions
exist to what extent is our healthcare system
prepared for such situations.

In the event of such a large scaled military
conflict, it is not possible to rule out the danger of
misuse of substances that we refer to as CBRN. In
human history, these substances have been
repeatedly used in war conflicts; indeed, the first use
of chemical and biological substances was
confirmed already in ancient Egypt or Greece. In the
past century, considerable attention and financial
resources have been devoted to development of such
substances for military purposes, and many of these
have unfortunately been used in actual combat
situations. Chemicals have also been misused by
terrorist groups such as during the attack by the Om
Shinkyo sect in the Tokyo subway in 1995, or by
rogue rulers, such as Saddam Hussein’s chemical
attacks against Kurd separatists. Due to improper
handling or poorly designed technology, chemical
and radioactive substances endanger general
population also in civilian life; for instance, in the
accident of a chemical factory in Bhopal, India in
1984 or the 1986 disaster in the Chernobyl nuclear
power plant in (formerly) the Soviet Union. We
have not yet coped with all the consequences of the
pandemic caused by the SARS-CoV-2 virus.
Although the society as a whole is quite aware of
these threats, the preparation of medical school
students for these dangers is underestimated. In all
but a few medical schools around the country (e.g.
Faculty of Military Health Sciences, University of
Defense), subjects focused on this topic are

| Impact Factor value 7.52 |

ISO 9001: 2008 Certified Journal

Page 809



g

International Journal of Humanities Social Science and Management (IJHSSM)
Volume 4, Issue 1, Jan.-Feb., 2024, pp: 809-813

www.ijhssm.org

classified as optional, and the number of students
who complete them is minimal. This has not always
been the case in the past. Indeed, during the
communist rule of Czechoslovakia, military
departments existed at all medical schools around
the country whose primary objective was to prepare
future graduates for their tasks as reserve officers. In
medical schools this meant training the male
students for the functional positions of military MDs
by completing four semesters at the military
department followed by a final concentration with
the troops; female students were asked to complete
at least one one-semester course. While forcing
military training into college education is typical for
totalitarian systems, an indisputable benefit was that
all the medical school graduates at the time were
quite well trained in how to proceed in above-
mentioned disaster events. The military departments
disappeared during the school year 1989/1990,
which means that even doctors with more than thirty
years of practice have only minimal level of
knowledge in this direction and, if their expertise
does not directly require this knowledge, they have
little chance of obtaining it.

While the importance of disaster
preparedness is undisputed, many studies have
identified substantial deficits in physician readiness
across all medical specialties. Data from the United
States of America (USA) have shown that even
residency programs for emergency physicians
struggled to provide standardized and sufficient
disaster preparedness training.[1]

The purpose of the present study is to
assess the level of awareness of the medical public
about CBRN agents and to draw the attention of the
relevant authorities to the urgent need for further
education and training in this area. The hypothesis is
that graduates from medical schools do not
generally feel sufficiently prepared and that a
satisfactory level of knowledge and preparedness
can only be found among graduates from military
medical schools and emergency medicine
physicians.

Il. MATERIALS AND METHODS

The Czech Medical Chamber was
contacted with the request for contact information of
all licensed Czech physicians. The link to the online
survey (Survio®) was sent by e-mail to all MDs,
some of them were also invited through social
media. Participation was anonymous and voluntary.
The study was performed from May 2022 to June
2022. The survey followed the ethical directives of
the Helsinki declaration and consisted of self-
estimated knowledge, demographic data and

perceived ability to deal with several CBRN
scenarios as well as willingness to work under such
circumstances. The objective was to evaluate
training and knowledge in CBRN and disaster
medicine. The bulk of the survey form was taken
from similar Dutch [2]. and German questionnaires
[3].; additional questions were designed by the
researcher in accord with the relevant literature. The
questionnaire contained 76 questions of which 54
were about CBRN events. The answers were
analyzed by descriptive statistics. Although
questions on a number of topics appeared in the
questionnaire, in this article we will focus on the
MDs’ own self-assessment and their willingness and
ability to participate in dealing with CBRN events.

Il. RESULTS

As mentioned above, 1781 physicians
completed the survey (61.2 % female doctors). 73.7
% of the respondents were specialists with 89.5 %
of these practicing medicine for more than 5 years.
56 % of the respondents work at a clinic and 38.7 %
in a hospital.

We focused on emergency physicians and
graduates from military medical faculty. As
expected, MDs who have undergone professional
military training had deeper knowledge of
emergency protocols and procedures. 71 % of
graduates from military medical faculty felt
sufficiently informed about effects of chemical
agents, 74.2 % about the effects of biological agents
and also the radioactive effects associated with
warfare substances. 74.2 % are likely to participate
in active patient care in a nuclear event. Specialists
in the field of emergency medicine also had better
knowledge than the rest of physicians. 94.1 % of
emergency physicians attended a training exercise, a
seminar or a lecture on CBRN agents in the past and
70.6 % knew which workplace to contact in case of
suspected acute radiation illness. Both groups felt
better prepared to deal with CBRN incidents than
other MDs (48.4 % graduates from military medical
school, 52 % emergency physicians, 11.8 % all
MDs). 79.4 % of emergency physicians and 83.9 %
of graduates from military medical school also knew
how to protect themselves when treating a patient
exposed to nuclear radiation and 91.2 % of
emergency physicians and 61.3 % of graduates from
military medical school knew how to perform triage
using the START method. 73.5 % of emergency
physicians and 71 % of graduates from military
medical school knew how to perform
decontamination. 70.6 % of physicians specializing
in emergency medicine and 64.5 % of graduates
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from military medical faculty felt sufficiently
educated in the disaster protocols.

Only 14.8 % of all physicians felt educated
in disaster medicine enough and 90.8 % called for
an increase in preparedness for disasters in the
Czech Republic. 88.5 % of MDs understood the
concept of disaster medicine. 55.1 % completed a
practical exercise, a seminar, or a lecture in the past
that was supposed to teach them the correct
diagnostic and therapeutic procedure in the event of
an incident involving one of the CBRN agents (35.8
% in medical schools before graduation, 8.4 % after
graduation, 10.9 % before and after graduation).
However, 88.2 % MDs did not feel prepared to deal
with CBRN incidents from a medical point of view.
(See table 1,2,3).

Most of the physicians thought that
university education should prepare them to deal
with emergency situations (with 45.8 % marking
that as ““definitely,”” 52.3 % as '"it might be useful”’
and only 1.9% deeming it ‘unnecessary’’). 67.9 %
of MDs knew when and how decontamination is
carried out. 68.5 % of MDs did not know which
workplace you should contact if you suspect acute
radiation illness. Only 42.4 %, knew how triage is
performed in mass accidents using the START
method. A majority of respondents claimed that it
would be appropriate to train the general public
more in how to behave in the event of a CBRN
incident (93.2 % MDs). The respondents would also
welcome diagnostic and therapeutic guidelines
(available online) in case of acute radiation (98 %),
combat biological substances and chemical warfare
agents (98.5 % doctors). The principal source of
information about disaster medicine and CBRN
agents was stated to be media (27.5 %), professional
lectures and exercises (24.6 %), professional
magazines, textbooks and monographs (20.2 %).
27.8 % respondents listed no source of information
at all. The respondents would welcome more
lectures and practical exercises (94.8 %) from
disaster medicine and CBRN at medical schools.
93.8 % of the respondents would also welcome
more lectures or practical exercise (from disaster
medicine and CBRN treats) in postgraduate
education and clinical practice.

IVV. DISCUSSION

Although no state is immune to CBRN
threats, states with more advanced disaster
preparedness monitoring have a better chance of
responding to potential threats. When asked to
evaluate their knowledge and attitudes during
CBRN events, a majority of respondents felt to be
well informed about common-cause epidemics,

including of highly contagious diseases with low
mortality rate (e.g. influenza). Most physicians also
felt at least partially capable of treating affected
patients during such epidemics and a lot of them
were quite certain that they would be actively
involved in patients care. On the contrary, there was
low willingness to work with patients during an
epidemic of a highly contagious disease with a high
risk of morbidity/mortality (e.g. ebola). (See table 4)

A medical professional who has completed
a number of simulated training exercises or has even
encountered an actual disaster event will likely react
more willingly in a given CBRN situation than an
individual who has no such experience at all.
Knowledge and experience with a given event or,
for example, a specific disease proves to be key. For
instance the willingness of healthcare personnel to
intervene in the case of SARS-CoV-2 is now
certainly greater than at the beginning of the
pandemic, when no guidelines or common
knowledge existed how exactly to proceed, how to
protect oneself from infection, leaving aside the lack
of protective equipment. As it turns out, the same
applies to diseases with a high mortality rate, such
as, for example, Ebola. According to a study from
Nigeria, there was a surprisingly high willingness to
work and participate in eradicating the epidemic
(73.1 %). According to the authors of the study, the
reason is that Nigeria already experienced an
epidemic of West African Ebola between 2014 and
2016, so the personnel of medical facilities was
prepared for resurgence of the disease, both in terms
of equipment and safety protocols [4].. Conversely,
in Saudi Arabia [5]. and Belgium [6]., a similar
study showed that the outbreak of Ebola was one of
the strongest reasons to doubt whether to go to
work, as experience was lacking and concerns about
the virulence and the mortality rate of the disease
prevailed. Only 7.5 % of Czech doctors were sure
that they would participate in an epidemic situation
such as an outbreak of Ebola, although full 30.3 %
stated that they would be likely to participate. But
Czech doctors with better level training and
knowledge had a higher willingness to participate
not only in case of Ebola (graduates from military
medical school 29 %, emergency physicians 32,4%)
but also in all CBRN events.

A less than ideal level of preparedness for
CBRN incidents has been found in a number of
studies from all over the world [1,7,8,9], but there
are, of course, subtle differences between the
preparedness of individual hospitals, cities, and
states. A proper assessment is hindered by lack of
proper tools for comparing preparedness [10]..
Although no country is immune to CBRN threats,
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those with more advanced disaster preparedness
monitoring stand a better chance to effectively

respond to, and contain, CBRN events.

Table 1. Scores in mean (minimum-maximum) of the 1-10 visual analogical scale on self-estimated knowledge
and capability and willingness to respond in the evaluated disaster situations.

Self-estimated knowledge Self-estimated capability Willingness to respond

Nuclear incidents 4.0/10 (1-10)
Chemical incidents 3.3/10 (1-10)
Biological incidents 3.5/10 (1-10)

Outbreak very infectious disease ~ 5.4/10 (1-10)

(e.g. H5N1)

Outbreak very dangerous contagious4.5/10 (1-10)

infection (e.g. Ebola)

3.3/10 (1-10)
3.0/10 (1-10)
3.1/10 (1-10)
4.9/10 (1-10)

3.8/10 (1-10)

5.5/10 (1-10)
5.4/10 (1-10)
5.2/10 (1-10)
5.8/10 (1-10)

5/10 (0-10)

Table 2. Self-estimated knowledge of CBRN events.

Not informed Little informed Partially

Sufficiently informed Expert

informed
Nuclear incidents 151 % 44.6 % 33.2% 6.7 % 0.3%
Chemical incidents 23.2% 49.9 % 23.0% 3.6 % 0.3%
Biological incidents 174 % 48.8 % 28.4% 5.1% 0.2%
Outbreak very infectious disease 2.2 % 23.1% 50.8 % 23.1% 0.7%
(e.g. H5N1)
Outbreak very dangerous 54% 41.7 % 44.4 % 8.1% 0.4%

contagious infection (e.g. Ebola)

Table 3. Self-estimated capability to deal with CBRN events.

Not able Little able Partially able  Able enough  Expert

Nuclear incidents 345 % 445 % 18.2% 25% 0.3%
Chemical incidents 31.8% 47.3% 17.7% 29% 0.2%
Biological incidents 35.7 % 44.4 % 17.3% 2.4 % 0.2%
Outbreak very infectious disease (e.g. 7.6 % 33.3% 40.5% 17.7 % 0.8%
H5N1)
Outbreak very dangerous contagious  32.6 % 43.9% 20.3% 3.0% 0.3%
infection (e.g. Ebola)

Table 4. Self-estimated willingness to be actively involved in patent care in the CBRN events.

Never  Rather not Don’t know Rather yes Certainly

Nuclear incidents 25% 202% 29.1% 40.3% 79%
Chemical incidents 19% 189% 26.1 % 43.9% 9.3%
Biological incidents 34% 226% 29.4 % 37.1% 7.6 %
Outbreak very infectious disease (e.g. 1.9% 13.9% 18.4 % 49.3 % 16.5 %
N5H1)
Outbreak very dangerous contagious 6.3%  28.5% 275 % 30.3% 75
infection (e.g. Ebola) %

V. CONCLUSION

The majority of surveyed physicians did
not feel educated enough to deal with various

disaster and CBRN events and did not know how to

perform decontamination.

Although the self-

estimated ability and knowledge was deemed
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limited, there was a relatively high willingness to
participate in response to such events. Czech
physicians would welcome more CBRN guidelines,
lectures and training. We confirmed that graduates
from military medical faculty and emergency
physicians felt more prepared for CBRN incidents.
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