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Abstract. In the face of increasing global biological threats in the modern period, including emerging
infectious diseases and biological terrorism, the preparedness of frontline medical personnel is crucial.
Nurses and emergency medical service responders play a vital role in detecting, isolating, and containing
different biological hazards.

This study aimed to evaluate nursing and emergency medical service students' knowledge, attitudes,
and preparedness at the Cavalry Captain Witold Pilecki State University of Matopolska in Oswiecim,
Poland, to respond effectively to biological threats.

A cross-sectional study using the Knowledge—Attitude—Practice (KAP) model was conducted
during two educational years between 2023 and 2025. Nurses and emergency medical service students
completed full coursework in microbiology, infectious diseases, epidemiology, and public health.
Depending on their activities, their competencies were assessed through a 5-point scale test covering
biological threat response protocols.

For the first time, we investigated the effectiveness of teaching biosafety issues and identified areas
for further improvement of the educational process. The average knowledge score was 4.4 for nursing
students and 4.2 for emergency medical service students. All respondents expressed a strong willingness to
engage in emergency response during a biological terrorism event. Post-training assessment showed high
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levels of competence (4.0 for nursing, 4.3 for emergency medical service students), despite the limited
duration of practical training hours of the courses.

The results of our investigation indicated a strong baseline of theoretical and practical readiness
among both groups of nurses and emergency medical service students. However, incorporating simulation-
based and virtual training modules is recommended to further improve preparedness. Educational programs
for nurses and emergency medical service responders should continue evolving to address the growing
complexity of biological threats.

Keywords: biological threats, nursing/emergency medical service students, biosafety education.

AHoOTaNis. 3 Oy Ha 3pOCTaHHS TNI00AIBHUX O10JOTIYHMX 3arpo3, BKIIOYAIOYH HOBI 1H(EKMiiHI
3aXBOPIOBAHHS Ta O10JIOTIYHMI TEpOPU3M, FOTOBHICTh MEIWYHOTO MEPCOHAY MEPUIOi JIAHKU HaJaHHS
MEIMYHOI JONOMOTH Ma€ BHpIlIaibHE 3HAYCHHS. MeIuuHi CECTPH Ta MPALiBHUKUA €KCTPEHOI MEIUYHOT
JIOTIOMOTH BIJITPalOTh XUTTEBO BAXKIWBY POJIb Y PAaHHBOMY BHSIBJICHHI, 130JIFOBaHHI Ta CTPUMYBaHHI
OilonoriyHux HeOe3meK.

Lle gociimkeHHs: Majao Ha MET1 OI[IHUTH 3HAHHS, CTaBIIEHHS Ta TOTOBHICTh CTYACHTIB-MEJICECTED Ta
CTYICHTIB 3a HaNpsAMOM EKCTPEeHOI MeIuyHoi [omoMoru IHcTuTyty 310poB’st ManomnonbcbKoro
JIEP)KABHOTO YHIBEpCUTETYy iMmeHi miamopydwmka Bitompna Ilimenbkoro B Ocermimi, [lombima g0
e()eKTUBHOTO pearyBaHHs Ha O10JIOTIYHI 3arpo3H.

Brpomosx ABOX HaBYaNbHUX POKiB y mepiox 3 2023 mo 2025 poku Oyno MPOBEACHO MEPEeXpecHE
JOCIIJKCHHSI 3 BUKOpUCTaHHAM Mojeni «3HanHsa-CraBienns-lIpaktuka» (3CII). YyacHukM BHKOHAIU
porpamy 3 BUBUEHHS KYPCIB 3 MiKp0o010J10Tii, iHQEeKI[IHIX 3aXBOPIOBaHb, €MiAeMi0JI0ril Ta TPOMaICEKOT0
370poB's. IxHi KOMIeTeHii OliHIOBAIMCS 3a JOIOMOIOI0 5-0abHOrO TECTY, IO OXOILIIOBAB IPOTOKOIH
pearyBaHHs Ha 010JIOT1YHI 3arpo3H.

Briepiie My gociiannu pe3yabTaTUBHICTh BUKJIAaHHS MUTaHb 0100€3MEKH 1 BUSHAYWIM HAMPSIMU
MOJAJIBIIOTO BJIOCKOHAJIGHHS HaBYalibHOTO Tiporiecy. CepenHiii 6an 3HaHb cTaHOBUB 4,4 Uil CTY/IEHTIB-
MeAuYHuUX cectep Ta 4,2 A8 CTYACHTIB-€KCTPEHOI MEAMYHOI JOMOMOTH. YCl pPECHOHIEHTH
IPOJEMOHCTPYBAIM BUCOKY FOTOBHICTh OpaTH ydacTh Y pearyBaHHI Ha HaJ3BMYaiiHI CUTyalli IiJ 4yac
010TepOPUCTUYHOTO IHIUAEHTY. OLIHIOBAHHS MICIIA HABYAHHS MTOKA3aJI0 BUCOKUM PIBEHb KOMIIETEHTHOCTI
(4,0 s MemuuHEX cectep, 4,3 I eKCTPEHOI MEINYHOT JIOTIOMOTH ), HE3Ba)XKAI0Ul Ha OOMEKEHY KilTbKICTh
TOJIMH MPAKTUYHOTO HABYAHHSL.

Pe3ynbpTaTi BKa3yloTh Ha BUCOKY 0a30BY TEOPETUUHY Ta MPAKTHUHY TOTOBHICTb CTYJICHTIB 000X IpyIl
MezcecTep 1 eKCTpeHoi MeauyHoi jgonoMord. OfHak, Ui MOAAJBIIOTO MOKPAIIEHHS TOTOBHOCTI
PEKOMEH/YEThCSl BIPOBA/KEHHSI HaBYAJIbHUX MOAYIIB Ha OCHOBI CUMYJISALIM Ta BIpTyaJbHHX METOJIB.
OcBITHI Hporpamu JUisl CTyI€HTIB-MEJCecTep 1 €KCTPEHOI MEIMYHOI JOMOMOIH MMOBUHHI MPOJIOBKYBATU
PO3BUBATHUCS, BPAXOBYIOUHN 3pOCTAIOUY CKJIAJHICTh O10JIOTTUHUX 3arpo3.

Kurouogi ciioBa: 6i070r14HI 3arpo3u, CTYJEHTH-MEIUYHI CECTPH 1 €KCTPEHOI METUYHOI IOIIOMOTH,
ocBiTa 3 0100e31eKu.

INTRODUCTION

In recent years, the threat of bioterrorism, long marginalized in public discourse, has significantly
increased. The world is currently facing various biological threats, including emerging infectious diseases,
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bioterrorist attacks, and the potential use of biological weapons 23, Unlike other types of weapons,
biological agents are difficult to detect or diagnose in their early stages, and their use often results in the
rapid and widespread transmission of diseases, numerous casualties, and social destabilization*®.

The emergence of new, highly contagious biological agents poses a serious challenge to the healthcare
system. It requires substantial changes in medical care organization, infrastructure planning (including the
design of healthcare facilities), ensuring adequate resources, ongoing sanitary-epidemiological surveillance, and
effective communication. Timely and appropriate medical assistance is of key importance in this context.

In our opinion, one of the most critical factors determining the healthcare system's capacity to respond
to biological threats is the level of preparedness and training of medical personnel. The first line of contact
with patients includes emergency medical responders and mid-level healthcare staff — they are the first to
identify threats and initiate countermeasures. Therefore, assessing their ability to respond to biological
incidents is essential®.

Nurses constitute the largest professional group in the healthcare system. They play a key role in
emergency preparedness, management, response, and patient care. In the event of a bioterrorist attack,
nurses must possess appropriate knowledge, attitudes, and competencies to quickly assess the situation,
isolate potential cases, and prevent further spread of infection”:19,

The significance of mid-level medical personnel in combating biological threats lies in the diversity
of their roles. Nurses are responsible for direct patient care, including monitoring vital signs, symptom
control, medication administration, and ensuring patient comfort and safety. They also implement infection
control procedures, educate patients and their families, coordinate care among different professionals,
participate in preventive campaigns, and monitor emerging infectious disease cases.

Given the above, this study aimed to assess the level of knowledge, attitudes, and preparedness of
nursing and emergency medical services students at the Cavalry Captain Witold Pilecki State University of
Matopolska in Oswiecim to respond to biological threats.
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METHODOLOGY

The methodological basis of our study was the “Knowledge—Attitude—Practice” (KAP) model . We
analysed the knowledge, attitudes, and practical skills of students necessary for an effective response in
biosafety-related situations. The study was conducted between 2023 and 2025 among students who
completed courses such as microbiology and parasitology, tropical diseases, infectious diseases, hospital
infections, epidemiology, and public health. The curricula included content on hazardous biological agents,
anti-epidemic measures, and population protection.

RESULTS

Classes included lectures, practical exercises, problem-based learning, situational simulations, and
remote education. The program also prepared students to care for patients with infectious diseases caused
by bioterrorism agents, including: bioterrorism characteristics, response systems, procedures in suspected
infection cases, clinical symptoms, diagnostics, isolation principles, and initial and preventive treatment.

DISCUSSION

The assessment was based on a 5-point scale test. Questions covered symptom recognition,
identification of bioterrorism agents, response algorithms to epidemiological threats, sequence of
preventive and intervention actions, and proper handling, transport, and disposal of biological materials, as
well as personal protection during rescue operations. A higher score indicated a better level of knowledge
and competence. The average score obtained by nursing students was 4.4+0,31, and by emergency medical
services students was 4.2+0,4. Students’ willingness to participate in rescue operations during a bioterrorist
attack was rated high; all respondents expressed readiness for active involvement.

Competence levels assessed after completing the training cycle also showed high results, despite a
limited number of practical hours devoted to the subject. Nursing students scored an average of 4.0+0,34,
and emergency medical students scored 4.3+0,41.

CONCLUSIONS

To achieve an even more objective assessment of training effectiveness, we recommend
implementing simulation-based training methods, such as virtual educational modules for learning to care
for patients with infectious diseases caused by bioterrorism agents.

Our study highlights the need to modify and enhance educational programs by emphasizing the
availability, repeatability, and effectiveness of training, especially in the context of increasing biological threats.
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