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Abstract: The primary role of the healthcare system and its cooperating entities is to ensure the health secu-
rity of citizens and individuals residing in a given country. Over the past twenty years, chemical, biological,
radiological, nuclear, and explosive (CBRNE) threats have become an increasingly significant problem. This
underscores the need to include this topic in the education and training of medical personnel. The aim of
this article is to identify and analyze current gaps in the education and training of Polish healthcare work-
ers regarding CBRNE threats. Based on a review of the literature, curriculum documents, and applicable
educational standards, it has been demonstrated that the preparation of medical professionals to respond
to CBRNE incidents is insufficient and requires systemic intervention. The article presents and analyzes the
main areas of educational deficits regarding CBRNE, including a lack of awareness of the need for training,
insufficient standardized training protocols, limited integration of modern didactic methods, and inadequate
institutional preparation. The authors also present possible educational solutions in the field of CBRNE that
could be implemented in Poland, as well as proposals for cooperation with the crisis management system.
The conclusions drawn from the analysis point to the need to develop comprehensive educational programs
to increase the readiness of medical personnel to respond to CBRNE threats. However, this area requires
continuous monitoring and the implementation of regularly updated solutions.

Keywords: CBRNE, disaster medicine, medical education, training in Poland, health professionals, medical
staff, crisis management.

Submitted: 02-Feb-2025; Accepted in the final form: 20-Jun-2025; Published: 31-Jul-2025.

Copyright: © 2025 by the authors. This article is an open access article distributed under the terms and conditions of the Creative
Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work is properly cited.


https://creativecommons.org/licenses/by/4.0/
mailto:katarzyna.dlugosz@uj.edu.pl

114 Katarzyna Dlugosz, Karol Eyzitiski, Barbara Seweryn

Introduction

The term CBRNE (Chemical, Biological, Radiological, Nuclear, and Explosive) means a group of
chemical, biological, radiological, nuclear, and explosive threats which, from an operational and
public safety perspective, are most commonly understood as intentional events — resulting from
deliberate human action, such as military, terrorist, or criminal activities [1-3]. In contrast, the
term HAZMAT refers to accidental events, such as industrial failures or transportation accidents
involving hazardous substances [3-5]. In the medical context, CBRNE incidents pose particular
challenges due to their potential for mass casualties, difficulties in quickly identifying the threat-
ening agent, and the necessity of conducting rescue operations (including medical interventions)
in contaminated environments [6, 7]. Medical care in CBRNE situations requires healthcare per-
sonnel to have specialized knowledge, practical skills, and access to appropriate personal protec-
tive equipment (PPE). Key aspects include the rapid identification of patients showing symptoms
of exposure to hazardous agents, the implementation of decontamination procedures, performing
medical triage, and administering appropriate therapeutic interventions [8]. These activities take
place in various operational zones (hot, warm, cold), which determines the scope of possible clin-
ical interventions. CBRNE threats can lead to poisoning, infections, radiation exposure, or me-
chanical injuries among potential victims. Often, a patient’s condition results from a combination
of different types of these situations (all-hazards mix). Such a patient requires integrated medical
care, diagnostics, and therapy [9-11]. For medical personnel who have not previously encoun-
tered CBRNE threats, these situations cause increased stress, which may affect the effectiveness
of their actions and result in delays in providing assistance to victims. These complex conditions
create a necessity for specialized education of medical professionals. Medical training in the field
of CBRNE should combine theoretical knowledge with realistic simulations that enable the acqui-
sition of practical competences in environments similar to real-life conditions [12, 13]. A lack of
such preparation may result in delayed assistance, greater losses, and risks to the rescuers (medical
personnel) themselves. Consequently, the issue of CBRNE is not only a category of threats but also
a significant systemic challenge for contemporary emergency medicine and public health [11].

CBRNE threats pose an increasing challenge to healthcare systems worldwide. In the context
of Poland, dynamic geopolitical changes, conflict on the eastern border, the risk of terrorism,
and potential industrial disasters demand a high level of preparedness among medical person-
nel. Despite the existence of general provisions in educational standards, the topic of CBRNE is
not systematically developed in medical curricula. The authors conducted a literature review on
the education of medical personnel regarding CBRNE threats, and also analyzed Polish medical
school curricula in this regard, aiming to answer the research question: ,What are the current gaps
in the education and training of healthcare personnel in Poland regarding CBRNE?”

Materials and Methods

This study adopted a narrative literature review method, combined with an analysis of normative
and curricular documents, including legal acts regulating medical education in Poland. The main
document underpinning education is the Regulation of the Minister of Science and Higher Edu-
cation of July 26, 2019, regarding the standards of education preparing for the practice of, among
others, doctors, nurses, and paramedics. These documents were analyzed for the presence of content
related to preparedness for responding to CBRNE-type threats. The review also included course
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syllabi from selected medical universities in Poland: Jagiellonian University Medical College, Medi-
cal University of Bialystok, Medical University of Gdansk, Medical University of Silesia in Katowice,
Medical University of Lublin, Medical University of £.6dz, Karol Marcinkowski Medical University
in Poznan, Pomeranian Medical University in Szczecin, Medical University of Warsaw, and Wroclaw
Medical University. The criterion for selecting syllabi for the review was not only the existence of
a medical program but also the medical profile of the institution in the traditional sense.

The authors independently reviewed scientific articles from 2010 to 2024 by searching medical
databases (PubMed, ResearchGate, Semantic Scholar). The literature search used keywords in En-
glish along with their Polish translations and possible combinations: CBRNE, education, medical
students, medics. Only works available in full-text versions were included.

Ultimately, the review encompassed content from 38 scientific publications from 2017-2024,
originating from international journals in the fields of disaster medicine, civil security, medical ed-
ucation, and crisis management. The literature review was qualitative in nature and based on narra-
tive review methodology, in line with the theory of narrative synthesis. Included works described,
among others, pre-training gap analysis, survey studies, assessment of simulation-based training
effectiveness, competency-based education, curriculum analysis, and evaluation of educational
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interventions related to CBRNE and HAZMAT response. The data were organized according to
the following criteria: study type, level of training, type of educational intervention, and competen-
cy area (e.g., contamination protection, decontamination, crisis communication, response to mass
casualty incidents). The scheme of selection of scientific works and other sources used in preparing
this article is presented graphically (Fig. 1). The narrative review was prepared in accordance with
SANRA (Scale for the Assessment of Narrative Review Articles) [14].

The collected data were used to identify the current state of education on CBRNE threats in
medical studies, systemic gaps, and possible solutions for integrating CBRNE content into medi-
cal education programs in Poland. The applied research and analytical methods are embedded in
an evidence-based approach, which allows not only for assessment of the current state but also for
providing recommendations regarding systemic and educational changes.

Results

Insufficient preparedness for CBRNE threats

Among the analyzed publications, 21 enabled the development of a broad though still fragmen-
tary diagnosis of the current state of medical personnel preparedness for responding to events
involving CBRNE factors. These works cover various professional and educational groups (med-
ical students, nurses, ER staff, healthcare workers in general), as well as different countries and
educational systems. Many studies pointed to a low level of knowledge among medical students,
doctors, and nurses concerning the management of CBRNE situations. This issue concerns both
theoretical knowledge and practical skills. The works also emphasized the small number of edu-
cational programs covering this topic [10, 15-20].

A large portion of the analyzed literature reported a limited number of simulation exercises,
non-standardized training standards, and the absence of mandatory CBRNE training compo-
nents. In some studies (e.g., concerning U.S. medical schools) and in the analysis of selected Polish
medical university syllabi, it was found that only a marginal number of institutions include these
topics in their curricula. Several publications noted the inadequate inclusion of CBRNE issues
in both undergraduate and continuing education. The authors pointed out the lack of a coherent
competency framework or general training guidelines [21, 22]. Some studies analyzing variables
affecting preparedness levels showed that workplace (e.g., emergency departments, EMS teams),
level of education, professional experience, and previous training significantly influence the readi-
ness of medical professionals to act in CBRNE scenarios. However, many publications emphasized
the lack of in-depth empirical research on the effectiveness of existing training, systematic mon-
itoring of competencies, and the evaluation of educational outcomes. There is also a shortage of
tools for standardized assessment of preparedness — both of individual medical personnel and of
the integrated healthcare system as a whole [23-25].

Lack of Standardized Training Protocols

Global statistics show that between 1990 and 2020, 565 documented CBRN-related violent inci-
dents occurred worldwide (terrorist or perpetrated by non-state actors). The highest number of
events was recorded in the United States (118), Russia (49), and Iraq (43). Moreover, statistics in-
dicate a growing trend in such threats over the years [26]. These incidents include both individual
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and mass casualty incidents, in which medical assistance for the injured is necessary. Therefore,
an understanding of disaster and terrorism-related medicine is essential for all medical profes-
sionals as early as possible in their training. Medical personnel typically mobilized in response to
mass casualty incidents are primarily medical graduates, emergency medical services, and nursing
programs.

In Poland, the learning outcomes for these academic programs are defined by the Ordinance of
the Minister of Science and Higher Education of July 26, 2019, on education standards preparing
individuals for medical professions. Among the defined learning outcomes, those related to disas-
ter medicine and response to hazardous exposures are clearly formulated only for the emergency
medical services curriculum. Specifically, in terms of knowledge, EMS graduates are expected
to know, understand, and list “types of disasters, medical procedures, and rescue operations un-
dertaken during multiple and mass casualty incidents, as well as incidents involving chemical,
biological, radiological, or nuclear threats.” In terms of skills, graduates should be able to “perform
primary and secondary prehospital triage, as well as hospital triage” [27]

In contrast, the medical curriculum lacks learning outcomes that directly address mass casualty
incidents or individual incidents involving exposure to hazardous agents. In nursing education,
the only relevant outcome is the requirement for graduates to know and understand “medical
security procedures during mass casualty incidents, disasters, and other special situations, as well
as safety rules for aid providers, victims, and witnesses.” [28]

This indicates a significant variation at the level of undergraduate education. The lack of clearly
defined disaster medicine and CBRNE content in curricula leads to notable disparities in pre-
paredness among professional groups [29]. A 2024 study found a substantial knowledge gap
among healthcare personnel concerning chemical, biological, radiological, and nuclear weapons
and their management. Only a very small percentage of healthcare professionals had received
relevant training in crisis situations involving these threats [16].

Topics related to multiple and mass casualty incidents, disaster and terrorism medicine, and
CBRNE factors are usually covered within the subjects of emergency medicine and disaster med-
icine, delivered by departments of disaster medicine, emergency medicine, and similar institu-
tional units. An analysis of syllabi for these courses at Polish medical universities revealed the
absence or limited scope of CBRNE-related content. Table 1 lists the universities analyzed and
includes links to the medical program syllabi. Among the ten institutions examined, only one —
the Pomeranian Medical University in Szczecin — explicitly includes topics related to CBRNE
threats. According to the syllabus for the subject Emergency and Disaster Medicine, lecture and
seminar content includes radiological, biological, and chemical threats, discussion of disasters and
responses following the use of a so-called dirty bomb, and decontamination topics.

The articles analyzed in the study provide evidence that CBRNE training based on specific cas-
es among medical students increases the knowledge and ability of healthcare workers to handle
such emergency situations [8]. However, these findings have not yet been reflected in the form of
standardized training levels in disaster medicine. This hinders uniform preparation of graduates
and, consequently, the medical workforce. Analysis of selected articles showed that there is also
a lack of systematic labor market needs analysis in the context of threats, leading to a misalign-
ment of teaching content with current challenges. There is inconsistency in the level of knowl-
edge, skills, and competencies among healthcare workers. This gap required the development of
a standardized training program that addresses the specific needs of different professional groups
within the healthcare sector [10, 29]. Current training programs often do not comprehensively
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Table 1. List of analyzed syllabi of medical universities in Poland for the medical studies (accessed on
July 11, 2025).

Name of the University Medical studies syllabus website
] Medical University https://www.umb.edu.pl/s,21705/Sylabusy_na_cykl_ksztalcenia_
" | of Bialystok rozpoczynajacy_sie_w_roku_akademickim_2021-2022
5 Medical University https://bip.gumed.edu.pl/attachment/attachment/108431/BIP_lekar-
" | of Gdansk ski_2024_2025.pdf
3 Medical University https://medrat.sum.edu.pl/?r=artykul/view&id=20

of Silesia, Katowice

4. | Medical University of Lublin | https://umlub.pl/studenci-i-doktoranci/sylabusy/kieruneklekarski/

5 Poznan University https://zmr.ump.edu.pl/przewodnik-wl-r6-mr
" | of Medical Sciences
Pomeranian Medical https://www.pum.edu.pl/uploads/studia/dziekanaty/wmis-lekar-
6. University in Szczecin ski-sylabusy/Medycyna_Kkatastrof_2024_25.pdf
7 Medical University https://lekarski.wum.edu.pl/sites/wl.wum.edu.pl/files/przewodnik-
" | of Warsaw dla-vi-roku-stacjonarne_5.pdf

Wroctaw Medical University | https://archiwum.lekarski.umw.edu.pl/sites/default/files/struktura/
8. lekarski/medycyna-ratunkowa/Medycyna_ratunkowa_5rok__syla-
bus_2021_2022.pdf

Medical University of £L6dz | https://lekarski.umed.lodz.pl/wp-content/uploads/2024/09/Pro-
gram-studiow-cykl-2024-2025-Uchwala_2024_035.pdf

Jagiellonian University https://sylabus.cm-uj.krakow.pl/pl/3/2/7/1/1#nav-tab-15
Medical College, Krakow

10.

address all elements of CBRNE; teaching focuses on theoretical knowledge rather than practical
skills. This highlights the need for a balanced approach including both theoretical and practical
components [7, 9].

Limited Integration of Modern Teaching Methods

The reviewed publications consistently revealed limitations in the integration of modern teaching
methods in medical education related to CBRNE threats. Authors of both literature reviews and
curriculum analyses pointed out that despite the growing availability of technological tools, their
implementation in education remains insufficient. A lack of coherent training programs in radio-
logical protection was highlighted, as well as the inadequate use of e-learning and simulation tools
in the education of healthcare professionals [9].

Several studies emphasized the need for developing unified educational frameworks that in-
corporate new forms of instruction [13]. Similar conclusions were drawn in systematic reviews,
such as the one from 2022 evaluating the quality and scope of training for first responders. The
authors indicated that many of the analyzed programs relied mainly on theoretical lectures, with
minimal practical exercises, particularly those incorporating computer simulations, virtual reali-
ty, or blended learning [12].

A competency-based training approach increasingly emphasizes the need to integrate digi-
tal tools and interactive learning methods. As noted, in most cases, training programs are not
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developed with consideration for organizational and technological barriers that limit the effective
implementation of such methods in Poland [28]. Moreover, a SWOT analysis conducted in one of
the reviewed studies identified the limited availability of modern educational formats as a system-
ic weakness, resulting in uneven preparedness among healthcare personnel [30]. The authors ad-
vocated for expanded digital resources and greater investment in e-learning within the framework
of medical workforce education. The review clearly demonstrates that one of the key findings from
existing studies on CBRNE education in many countries is the “lack of standardization” in educa-
tional programs and the “marginalization of educational technologies,” such as blended learning,
virtual reality, or online platforms [22].

Inadequate Institutional Preparedness

The multidimensional lack of institutional preparedness in healthcare facilities represents a sig-
nificant barrier to the effective training and preparation of medical personnel for responding to
CBRNE incidents. Numerous publications have emphasized that many hospitals and emergency
medical services units lack updated crisis response protocols, decontamination procedures, and
infrastructure to support triage operations in contaminated environments. There is also a lack
of regular training exercises involving the use of personal protective equipment (PPE), which
translates into low operational readiness and limited capacity to act in real-life threat scenarios
[10-12]. From an educational perspective, these deficiencies have a direct impact on the quality
of both undergraduate and continuing education. The lack of access to infrastructure (e.g., for de-
contamination), training zones, and protective equipment makes it impossible to conduct realistic
simulation-based training, which according to research is crucial for developing competencies re-
lated to CBRNE threat response. As a result, medical personnel often do not have the opportunity
to practice procedures in conditions that resemble actual emergencies, ultimately diminishing the
effectiveness of emergency interventions [7, 9].

Additionally, the lack of institutional mechanisms for evaluating the preparedness of both fa-
cilities and individual providers (e.g., fitness tests, tabletop exercises, audits of emergency plans)
means that competencies are neither systematically monitored nor developed. In many Europe-
an countries, including those participating in projects such as MELODY (European harmonised
CBRN training curriculum for first responders and medical staff), integrated training models
are being implemented that combine theoretical education with institutional practice [9, 31].
However, in Poland, this approach is still uncommon. Although most Polish medical universi-
ties are equipped with modern simulation centers, CBRNE-related simulation scenarios remain
rare. These centers offer advanced teaching environments, including simulated emergency de-
partments, intensive care units, and fully equipped ambulances. However, the lack of dedicated
CBRNE modules limits the possibility of realistic training in this area [10, 11].

Lack of Interdisciplinary Cooperation

One of the key challenges in preparing the healthcare system for CBRNE incidents is the lack of
effective institutional cooperation between medical services, emergency responders, and public
administration. In practice, this translates into a lack of joint training exercises, inconsistent op-
erational procedures, and limited information exchange between agencies responsible for safe-
ty and security. Studies show that the lack of interoperable communication systems and clearly
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defined principles of collaboration significantly hampers emergency response efforts — especially
in situations that require rapid threat identification, decontamination, and evacuation [4, 5, 28].
The absence of an integrated approach also directly affects the quality of education and training
of medical personnel. Without common standards and procedures, training remains fragmented
and unrepresentative of real-world cooperation and does not reflect the realities of cooperation
with other services [32].

As highlighted by Djalali et al. [28] effective education in the CBRNE field requires not only
theoretical knowledge but also practical training simulated environments, involving multiple
emergency response agencies. Meanwhile, Poland lacks systemic solutions that would enable joint
training and the analysis of multi-agency scenarios. Goniewicz et al. [21] emphasize that without
a shared platform for experience exchange and harmonized training programs, medical staft can-
not acquire the competencies needed for effective response during CBRNE incidents.

This issue is further exacerbated by the absence of formal competency frameworks and insuffi-
cient inclusion of CBRNE-related topics in both undergraduate and continuing education [9, 12].
International experiences show that only an integrated approach based on common standards,
interoperable communication systems, and regular training can ensure an effective response to
CBRNE events. Under current conditions, it is necessary to develop unified cooperation frame-
works and implement them not only in operational practice but also in the education and training
system for healthcare professionals [33-35].

Discussion

The analysis of current educational standards for medical professions reveals that only the emer-
gency medical services (EMS) curriculum includes direct and well-defined references to chemical,
biological, radiological, and nuclear, and explosive (CBRNE) threats. The EMS program includes
specific learning outcomes covering, among other topics, the recognition of environmental haz-
ards, principles of protection, epidemiological procedures, and responses to mass casualty and
disaster situations, including those involving CBRNE agents. An example is the learning out-
come C.W86, which directly refers to knowledge of organizing and conducting rescue operations
during mass casualty incidents, disasters, and events involving CBRNE factors.

In other medical programs, such as medicine, nursing, midwifery, or pharmacy, these topics are
addressed only partially and inconsistently, most often in the context of disaster medicine, toxicolo-
gy, public health, microbiology, or radiological protection. However, there is a lack of explicit state-
ments indicating preparedness for responding to CBRNE incidents as a distinct and systemically
defined educational component. This inconsistency in the presence of CBRNE content in curricula
results in marked disparities in preparedness among various healthcare professional groups. In
practice, this means that only EMS students receive basic preparation for action in CBRNE scenar-
ios, while other healthcare professionals may lack sufficient competencies in this area.

One of the key tools used to identify competency gaps related to CBRNE readiness is “Training
Needs Analysis (TNA)” TNA is a systematic process that identifies the skills and knowledge nec-
essary for specific professional groups, highlights current deficits, and supports the design of ef-
fective training programs. In the MELODY project [30] conducted between 2018 and 2022 under
the European Commission’s Internal Security Fund — Police (ISE-P), TNA played a central role
in developing a harmonized training program for emergency and medical services. The project
resulted in the creation of “CEN Workshop Agreement CWA 17974: 2023,” a European reference
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framework for CBRNE training. This document formalizes the outcomes of the MELODY proj-
ect and outlines a detailed harmonized curriculum for healthcare and emergency responders. It
defines training structures by competence levels (e.g., basic, advanced), educational objectives,
minimum requirements for instructors, and recommended teaching methods such as simula-
tions, tabletop exercises, e-learning, and scenario-based learning. It also includes a set of training
modules tailored to specific professional roles (e.g., EMS providers, emergency physicians, nurses)
and offers guidance on evaluating educational effectiveness.

Therefore, MELODY offers not only a conceptual framework but also practical, ready-to-im-
plement tools, teaching materials, and training structures that can be adapted to national contexts
without having to develop everything from scratch. The MELODY project demonstrates that TNA
can be effectively implemented in Poland as well, taking into account local needs, resources, and
institutional conditions. In the context of the Polish healthcare system, the implementation of
TNA should follow a five-stage model, adapted from the MELODY framework, inspired by the
MELODY experience:

1. Preparatory Stage — Form an interdisciplinary task force including representatives from the
Ministry of Health, medical universities, the Government Centre for Security, emergency ser-
vices, and CBRNE experts. The main task is to develop competency frameworks for different
professional groups.

2. Diagnostic Stage — Conduct a nationwide survey and knowledge tests among healthcare
professionals. Simultaneously, analyze existing curricula and training documentation.

3. Training Design Stage — Develop modular training programs tailored to participants’ levels
and professional roles. Following the MELODY example, active learning methods such as
simulations, scenarios, e-learning, and tabletop exercises should be used.

4. Implementation Stage — Launch pilot training programs in selected provinces. It is recom-
mended to include CBRNE content in the mandatory courses of medical degree programs.

5. Evaluation and Update Stage — Systematically assess the effectiveness of training (e.g., pre-
and post-tests, case analyses, OSCE), and regularly update content based on emerging threats
and lessons learned from training exercises [31].

An innovative example in this context is the project implemented by Jagiellonian Universi-
ty Medical College in cooperation with the Internal Security Agency, titled “Enhancing CBRNE
Security — Coordination and Standardization.” This initiative responded to the need for unified
procedures across various services and institutions, enabling appropriate actions both in threat sit-
uations and crises resulting from the use of CBRNE agents. The project also facilitated high-fideli-
ty simulation-based medical training, marking a significant step toward the professionalization of
CBRNE education in Poland. However, it is important to note that this initiative was confined to
postgraduate training, which restricts the overall scope of its educational impact. There is a lack of
standardized curriculum content across different healthcare professions, leading to inconsistency
in the level of knowledge and skills among healthcare workers. This gap underscores the need to
develop a standardized training program that addresses the specific needs of different professional
groups in the healthcare sector. The deficiencies in CBRNE education in Poland mirror a broader,
global issue: the inadequate preparation of healthcare personnel to respond to atypical and mass-
scale threats [4, 10, 15, 36, 37].

The existing gaps in CBRNE (Chemical, Biological, Radiological, Nuclear, and Explosive)
education and training for Polish healthcare professionals are multidimensional and relate to
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curriculum content, training methods, and the integration of new technologies. These gaps are
critical, as they directly affect the operational readiness and capability of healthcare workers to
respond to CBRNE incidents. The need for a comprehensive and standardized training approach
is clear, as is the necessity for ongoing assessment and adaptation of training programs to meet
emerging threats and technological developments [38].

Although the identified gaps highlight significant areas for improvement, it is equally im-
portant to acknowledge progress made in CBRNE education and training. Efforts are underway
to unify training approaches and incorporate new technologies, and there is increasing aware-
ness of the need for a comprehensive and integrated training strategy. This includes collab-
oration between academia, industry, and government to develop effective training programs
that address the needs of healthcare professionals and enhance their preparedness for CBRNE
incidents [33, 35, 39].

Conclusions

The experiences of recent years clearly demonstrate that CBRNE threats are becoming increasing-
ly frequent. Unfortunately, this is still not reflected in systemic solutions regarding the education
of medical personnel — who play a key role in response efforts during such incidents. These gaps
are recognized both in Europe and globally; however, they have not yet led to the implementa-
tion of concrete solutions on a broad national or international scale. Most training initiatives are
carried out by individuals who are personally committed to the subject. Therefore, there is a clear
need to raise awareness about the real and immediate risk posed by CBRNE threats.

Healthcare professionals must understand the differences in managing CBRNE-related situa-
tions and in the treatment of contaminated patients. Nevertheless, one cannot expect that training
of medical staff will occur without comprehensive actions that include the establishment of appro-
priate educational frameworks, training requirements, and the provision of sufficient resources to
deliver CBRNE education across various medical professions.

Based on the conducted review, several conclusions were identified that should serve as a foun-
dation for improving CBRNE-related education in the medical community:

1. Lack of standardized educational programs: There is no unified, mandatory CBRNE curricu-
lum in Polish medical education. Trainings are often elective, fragmented, and dependent on
the initiative of local institutions. There are no formal guidelines or certification of competen-
cies in the CBRNE field.

2. Low awareness and knowledge among healthcare professionals: This results from a lack of
practical training. Existing courses are often theoretical, lacking elements such as simulations,
field exercises, or crisis scenarios. There is a shortage of realistic exercises involving protective
equipment, decontamination procedures, or triage management.

3. Insufficient interagency cooperation: Cooperation between medical, emergency, military, and
public safety services is limited. There is a lack of joint exercises and interoperable response
protocols.

4. Shortage of specialized instructors and trainers: Poland lacks dedicated CBRNE education
units and experts. There is no “train-the-trainer” system or accreditation for training centers.

5. Limited research and evaluation of training effectiveness: Systematic studies on the effective-
ness of current training programs are lacking. There is no regular assessment of healthcare
personnel competencies post-training.
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The implementation of comprehensive training programs — based on needs analysis, simu-
lations, and inter-institutional cooperation — can significantly improve the healthcare system’s
readiness. It is vital to begin adapting solutions used in international projects as soon as possible
and to introduce CBRNE-related content and response procedures into mandatory subjects with-
in medical degree programs.

To address the identified gaps, the following actions are recommended:

— Introduce a mandatory CBRNE module should be introduced into medical and nursing cur-
ricula.

— Develop national training standards and competency certification.

— Increase the number of practical training sessions and simulations, including intersectoral
exercises.

— Establish a national CBRNE training center with an accreditation system.

— Implement regular assessments of personnel knowledge and readiness, along with studies on
training effectiveness.
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