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Аннотация 
Цель исследования. Оценить влияние интеграции симуляционной практики в обучение базовой сердечно-легочной реанимации 

(СЛР) на уровень клинических компетенций студентов-медиков и потенциальный вклад в повышение безопасности пациентов по 
сравнению с традиционным теоретическим обучением. 

Материалы и методы. Проведено проспективное сравнительное исследование. В исследование включены 312 студентов 4-го курса 
Самаркандского государственного медицинского университета (возраст 20–23 года), рандомизированных в две группы. Контрольная 
группа (n = 156) получала только теоретические знания по СЛР в соответствии с актуальными рекомендациями (лекции, разбор 
алгоритмов, видео-демонстрации). Основная группа (n = 156) проходила комбинированное обучение: те же теоретические занятия плюс 
практическая отработка на высокоточных манекенах-симуляторах (с обратной связью по глубине, частоте компрессий, полноте 
декомпрессии, вентиляции). Оценка проводилась через 2 недели после завершения курса с использованием стандартизированной чек-
листовой оценки навыков СЛР (максимум 20 баллов), теста знаний (максимум 30 баллов) и симулированного сценария с фиксацией 
времени до начала компрессий, качества СЛР и ошибок, влияющих на безопасность пациента. Статистическая обработка выполнена с 
использованием t-критерия Стьюдента и критерия хи-квадрат (уровень значимости p < 0,05). 

Результаты. Средний балл по чек-листу навыков СЛР в основной группе составил 17,4 ± 1,8 балла против 11,2 ± 2,9 балла в 
контрольной группе (p < 0,001). Качество компрессий (глубина 5–6 см, частота 100–120 в минуту, полнота отдачи >90 %) достигнуто у 87 
% студентов основной группы и лишь у 31 % контрольной (p < 0,001). Среднее время до начала компрессий составило 12 ± 4 с против 28 
± 11 с (p < 0,001). Ошибки, потенциально угрожающие безопасности пациента (недостаточная частота, чрезмерная вентиляция, 
неправильная позиция рук), зарегистрированы у 18 % в основной группе и у 69 % в контрольной (p < 0,001). Различий в уровне 
теоретических знаний между группами не выявлено (26,1 ± 2,4 против 25,3 ± 2,7 балла, p = 0,18). 

Выводы. Интеграция симуляционной практики в обучение СЛР значительно превосходит традиционное теоретическое обучение по 
формированию практических компетенций студентов-медиков. Полученные данные свидетельствуют о потенциале симуляционного 
метода в снижении риска ошибок при оказании помощи реальным пациентам и повышении безопасности пациентов. 

Ключевые слова: симуляционное обучение, сердечно-легочная реанимация, студенты-медики, клинические компетенции, 
безопасность пациентов, сравнительное исследование 
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THE EFFECTIVENESS OF INTEGRATING SIMULATION-BASED PRACTICE INTO MEDICAL EDUCATION: IMPACT ON 

MEDICAL STUDENTS' COMPETENCIES AND PATIENT SAFETY 
Abstract 

Purpose of the study. To evaluate the impact of integrating simulation-based practice into basic cardiopulmonary resuscitation (CPR) training 
on the level of clinical competencies among medical students and its potential contribution to improving patient safety compared to traditional 
theoretical training alone. 

Materials and Methods. A prospective comparative study was conducted. The study included 312 fourth-year medical students (aged 20–23 
years) from Samarkand state medical university, randomized into two groups. The control group (n = 156) received only theoretical knowledge on 
CPR in accordance with current guidelines (lectures, algorithm reviews, video demonstrations). The main group (n = 156) underwent combined 
training: the same theoretical sessions plus practical training on high-fidelity manikins with feedback (depth, rate, recoil, ventilation). Assessment 
was performed 2 weeks after course completion using a standardized checklist-based CPR skills evaluation (maximum 20 points), knowledge test 
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(maximum 30 points), and simulated scenario with recording of time to first compression, CPR quality, and patient safety-related errors. Statistical 
analysis was performed using Student's t-test and chi-square test (significance level p < 0.05). 

Results. The mean checklist score for CPR skills in the main group was 17.4 ± 1.8 points versus 11.2 ± 2.9 points in the control group (p < 
0.001). High-quality CPR (depth 5–6 cm, rate 100–120/min, recoil >90%) was achieved by 87% of students in the main group and only 31% in the 
control group (p < 0.001). Mean time to first compressions was 12 ± 4 s versus 28 ± 11 s (p < 0.001). Errors potentially threatening patient safety 
(inadequate rate, excessive ventilation, incorrect hand position) occurred in 18% of the main group and 69% of the control group (p < 0.001). No 
differences were found in theoretical knowledge levels between groups (26.1 ± 2.4 vs 25.3 ± 2.7 points, p = 0.18). 

Conclusions. Integration of simulation-based practice into CPR training significantly outperforms traditional theoretical training in developing 
practical competencies among medical students. The findings indicate the high potential of simulation methods in reducing error risk during real 
patient care and enhancing patient safety. 

Keywords: simulation-based training, cardiopulmonary resuscitation, medical students, clinical competencies, patient safety, comparative 
study. 
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TIBBIY TAʼLIMDA SIMULYATSION AMALIYOTNI INTEGRATSIYA QILISHNING SAMARADORLIGI: TIBBIYOT 
TALABALARINING KOMPETENSIYALARI VA BEMORLAR XAVFSIZLIGIGA TAʼSIRI 

Annotatsiya 
Tadqiqot maqsadi. Bazaviy yurak-o‘pka reanimatsiyasi (YO‘R) o‘qitishga simulyatsiya amaliyotini integratsiya qilishning tibbiyot 

talabalarining klinik kompetensiyalari darajasiga ta’sirini hamda an’anaviy nazariy o‘qitish bilan solishtirganda bemorlar xavfsizligini oshirishga 
qo‘shadigan hissasini baholash. 

Material va usullar. Prospektiv solishtirma tadqiqot o‘tkazildi. Tadqiqotga Samarqand davlat tibbiyot universitetining 4-kurs talabalaridan 
312 nafari (20–23 yoshi) kiritildi, ular ikki guruhga tasodifiy randomizatsiya qilindi. Nazorat guruhi (n = 156) faqat YO‘R bo‘yicha nazariy 
bilimlarni oldi (hozirgi tavsiyalarga muvofiq ma'ruzalar, algoritmlarni tahlil qilishni, video-namoyishlar). Asosiy guruhi (n = 156) aralash 
o‘qitishdan o‘tdi: nazariy mashg‘ulotlarga qo‘shimcha ravishda yuqori aniqlikdagi maneken-simulyatorlarda amaliy mashqlar (kompressiyalar 
chuqurligi, tezligi, to‘liq qaytishi, ventilatsiya bo‘yicha tez fikr-mulohaza bilan). Kurs tugagandan 2-hafta o‘tgach baholash o‘tkazildi: YO‘R 
ko‘nikmalarini standartlashtirilgan "check-list" orqali baholash (yuqori natijasi 20-ball), bilimlar testi (yuqori natijasi-30 ball) va simulyatsiyalangan 
stsenariyda birinchi kompressiyagacha bo‘lgan vaqt, YO‘R sifati va bemor xavfsizligiga ta’sir qiladigan xatolarni qayd etish. Statistik ishlov berish 
Student t-kriteriyasi va xi-kvadrat kriteriyasi yordamida amalga oshirildi (ahamiyat darajasi p < 0,05). 

Natijalar. Asosiy guruhida YO‘R ko‘nikmalari "check-listi" bo‘yicha o‘rtacha baholari 17,4 ± 1,8 ballni tashkil etdi, nazorat guruhida esa 11,2 
± 2,9 ball (p < 0,001). Yuqori sifatli kompressiyalar (chuqurlik 5–6 sm, tezlik 100–120 daqiqada, to‘liq qaytish >90 %) asosiy guruhi talabalarining 
87 %ida va nazorat guruhining faqat 31 %ida qayd etildi (p < 0,001). Birinchi kompressiyagacha o‘rtacha vaqt 12 ± 4 soniyaga qarshi 28 ± 11 
soniya (p < 0,001). Bemor xavfsizligiga potentsial tahdid soluvchi xatolar (yetarli tezlik yo‘qligi, haddan tashqari ventilatsiya, qo‘llarning noto‘g‘ri 
joylashuvi) asosiy guruhida 18 % va nazorat guruhida 69 % holatlarda kuzatildi (p < 0,001). Guruhlar o‘rtasida nazariy bilimlar darajasida katta 
farq aniqlanmadi (26,1 ± 2,4 ga qarshi 25,3 ± 2,7 ball, p = 0,18). 

Xulosalar. YO‘R o‘qitishga simulyatsiya amaliyotini integratsiya qilish tibbiyot talabalarining amaliy kompetensiyalarini shakllantirishda 
an’anaviy nazariy o‘qitishdan sezilarli darajada ustun turadi. Olingan ma’lumotlar simulyatsion usulning haqiqiy bemorlarga yordam ko‘rsatishda 
xatolar xavfini kamaytirish va bemorlar xavfsizligini oshirishdagi yuqori potentsialini ko‘rsatadi. 

Kalit so‘zlar: simulyatsion o‘qitish, yurak-o‘pka reanimatsiyasi, tibbiyot talabalari, klinik kompetensiyalar, bemorlar xavfsizligi, solishtirma 
tadqiqot 

   
Relevance. 
Sudden cardiac arrest remains one of the leading causes of death 

worldwide. According to global meta-analyses, survival to hospital 
discharge for patients with out-of-hospital cardiac arrest (OHCA) who 
receive cardiopulmonary resuscitation (CPR) averages 8.8–10.4% [1, 
11]. In recent years, a modest positive trend has been observed: in 2024–
2025, 30-day survival in several European countries and the United 
States reached 9.5%, but in most regions worldwide, it still does not 
exceed 10% [11]. In children, outcomes are somewhat better (13.2% in 
the United States based on 2023 data), yet survival remains extremely 
low—one in eight children [1, 11]. The key factor directly determining 
outcome is the quality of basic life support (BLS) CPR: correct 
compression depth and rate, full chest recoil, minimal interruptions, 
adequate ventilation, and timely defibrillation. High-quality CPR can 
increase the probability of return of spontaneous circulation (ROSC) by 
2–3 times and substantially improve chances of survival with good 
neurologic outcome [5, 14]. 

Despite this, the quality of CPR performed by both laypersons and 
young physicians in real clinical practice remains unsatisfactory. 
Numerous studies show that even medical school graduates commit 
critical errors: inadequate compression depth (<5 cm) in 40–60% of 
cases, incorrect rate (<100 or >120/min) in 30–50%, prolonged pauses 
(>10 s) in 25–40%, incorrect hand position, and excessive ventilation 
leading to hyperventilation and reduced venous return [25]. These errors 
directly correlate with worse patient outcomes and represent one of the 
main causes of preventable mortality [25]. The traditional model of 

medical education—lectures, algorithm reviews, and passive video 
demonstrations—primarily builds theoretical knowledge but fails to 
develop motor skills or stress resilience in realistic conditions. Skills 
acquired through theory alone decay rapidly: performance drops by 40–
60% within 3–6 months after training [4]. 

The 2025 American Heart Association (AHA) and European 
Resuscitation Council (ERC) guidelines (updated ILCOR Consensus) 
for the first time at the consensus level emphasized the priority of 
simulation-based training and feedback devices as mandatory 
components of healthcare provider preparation [14, 15]. In 2025, new 
recommendations were introduced for rapid-cycle deliberate practice 
and in-situ simulation directly in clinical departments [14, 15]. These 
changes reflect accumulated evidence: simulation allows repeated 
scenario practice, immediate objective feedback from manikins (data on 
depth, rate, recoil, ventilation volume), reduced time to compressions, 
and minimized critical errors without risk to real patients [2, 3, 6, 30, 
31]. Meta-analyses from 2024–2025 confirm that high-fidelity 
simulation outperforms traditional training in developing practical CPR 
skills among medical students and junior staff, improves self-efficacy, 
and reduces potentially life-threatening errors [2, 3, 30, 31]. 

In post-Soviet countries, including Uzbekistan, the situation 
remains particularly relevant. Despite the establishment of modern 
simulation centers in leading medical universities (Tomsk State Medical 
University, Pirogov Russian National Research Medical University, 
Tashkent Medical Academy, etc.), the traditional theoretical approach 
still predominates. Clinical bases for practicing emergency skills are 
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limited, and the shortage of beds in intensive care units prevents 
students from sufficiently observing or participating in real CPR cases. 
As a result, graduates enter clinical practice with high theoretical 
knowledge but low readiness for independent action in critical 
situations. This directly affects patient safety: local audits show errors 
during initial resuscitation by young specialists in 50–70% of cases [16, 
17]. 

The post-pandemic period 2020–2025 further accelerated the global 
shift to simulation technologies: remote and hybrid formats, 
virtual/augmented reality (VR/AR), and digital patient twins have 
become integral to training [9, 10]. However, in most medical 
universities in the CIS region, simulation is still used fragmentarily—as 
an elective or for accreditation—rather than as a systematic foundation 
of education. The lack of local prospective studies with clear 
comparative design (theory vs theory + simulation) hinders the 
implementation of evidence-based approaches in curricula. The present 
study addresses this gap by providing the first data on the comparative 
effectiveness of the two training models in a regional medical university 
setting. The results have both pedagogical and socio-economic 
significance: investments in simulation centers pay off through reduced 
complications, shorter adaptation periods for young specialists, and, 
most importantly, improved survival in sudden cardiac arrest [5, 14]. 

Thus, the relevance of the problem stems from the combination of 
high global and regional OHCA mortality, proven inadequacy of 
traditional theoretical training, new 2025 international guidelines 
mandating simulation use, and the need for local evidence to revise 
educational standards in CIS medical universities. 

Purpose of the study. 
To assess the impact of combined (theory + simulation-based 

practice) CPR training on the level of practical competencies among 
medical students and patient safety-related indicators compared to 
theoretical training alone. 

Materials and Methods. 
The study was conducted at the simulation center of Samarkand 

state medical university in 2025. Participants were 312 fourth-year 

students with no prior independent CPR experience on simulators. 
Randomization was performed using random numbers. Both groups 
completed the same theoretical block (6 academic hours: BLS algorithm 
per 2020–2025 guidelines, error analysis, video cases). The main group 
additionally completed 6 hours of practical sessions on manikins with 
CPR quality sensors (Laerdal SimMan). Assessment was conducted by 
a blinded expert using a unified checklist (AHA/ERC-based) with 20 
items. CPR quality parameters were also recorded via simulator 
software. Statistical analysis was performed using SPSS 27.0. 

Results. 
The study results demonstrated clear superiority of the combined 

approach (theory + simulation-based practice) over purely theoretical 
training across nearly all evaluated parameters, with no differences in 
theoretical knowledge. This confirms that simulation's advantage lies 
precisely in forming motor skills, decision-making speed, and error 
minimization directly affecting patient safety. 

Table 1 presents the main comparative indicators of theoretical 
knowledge and practical CPR skills between the two groups. As shown 
in Table 1, the mean total checklist score for CPR skills (maximum 20 
points) in the main group was 17.4 ± 1.8 points, 55% higher than in the 
control group (11.2 ± 2.9 points, p < 0.001). The proportion of students 
fully meeting high-quality CPR criteria (compression depth 5–6 cm, rate 
100–120/min, chest recoil >90%, minimal pauses) reached 87% in the 
main group versus only 31% in the control group (p < 0.001). Time to 
first chest compressions—a critical survival indicator—was reduced 
nearly 2.5-fold in the simulation group: 12 ± 4 seconds versus 28 ± 11 
seconds (p < 0.001). The frequency of critical errors potentially 
threatening patient safety was 18% in the main group versus 69% in the 
control group (p < 0.001). Theoretical knowledge levels (test maximum 
30 points) did not differ between groups (26.1 ± 2.4 vs 25.3 ± 2.7 points, 
p = 0.18), confirming equivalent baseline theoretical preparation and 
isolating the effect to simulation practice. Subjective confidence in 
skills (10-point scale) was also substantially higher in the main group—
8.7 ± 0.9 versus 5.2 ± 1.4 (p < 0.001). 

 
Table 1. Comparison of main theoretical knowledge and practical CPR skills indicators between groups. 
Table 2 details objective compression quality parameters recorded by the simulator software (Laerdal SimMan). Mean compression depth in 

the main group was 5.4 ± 0.3 cm (fully compliant with 5–6 cm 
recommendations) versus only 4.1 ± 0.7 cm in the control group (p < 
0.001). Mean compression rate was 108 ± 6/min versus 92 ± 12/min (p 
< 0.001). Chest recoil (>90%) occurred in 89% of cycles in the main 
group and only 34% in the control group (p < 0.001). Chest compression 

fraction (>80%) exceeded the target in 92% of main participants versus 
48% in controls. Hyperventilation (>10 breaths/min) was recorded in 
just 8% of simulation-trained students versus 54% in the control group 
(p < 0.001). These data convincingly demonstrate clinically meaningful 
improvement in basic CPR quality due to simulation integration.

 
Table 2. Objective chest compression quality parameters from simulator software. 

 
Parameter 

Main group (n=156) Control group 
(n=156) 

 
p-value 

Mean compression depth (cm)  
5.4 ± 0.3 

 
4.1 ± 0.7 

 
< 0.001 

Mean compression rate (per 
minute) 

 
108 ± 6 

 
92 ± 12 

 
< 0.001 

Chest recoil (>90%) (%) 89 34 < 0.001 

 
Parameter 

Main group (n=156) Control group 
(n=156) 

 
p-value 

TheoreƟcal test (points, max 30)  
26.1 ± 2.4 

 
25.3 ± 2.7 

 
0.18 

Total CPR skills checklist score (max 
20) 

 
17.4 ± 1.8 

 
11.2 ± 2.9 

 
< 0.001 

Time to first compressions (seconds)  
12 ± 4 

 
28 ± 11 

 
< 0.001 

Achievement of high-quality CPR (%)  
87 

 
31 

 
< 0.001 

Frequency of criƟcal errors (%)  
18 

 
69 

 
< 0.001 

SubjecƟve confidence in skills (1–10 
scale) 

 
8.7 ± 0.9 

 
5.2 ± 1.4 

 
< 0.001 
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Chest compression fracƟon (>80%) 
(%) 

 
92 

 
48 

 
< 0.001 

HypervenƟlaƟon (>10/min) (%)  
8 

 
54 

 
< 0.001 

 
Discussion. The obtained results are fully consistent with 

contemporary international studies and the 2025 guidelines. Meta-
analyses conducted in 2024–2025 demonstrate that simulation-based 
training improves CPR performance quality among medical students by 
40–70% compared to traditional methods, which aligns perfectly with 
our findings (a 55% increase in checklist scores). In particular, the pilot 
study by Bermúdez (2025) showed that simulation led to a 1.6-fold 
improvement in skills (RR = 1.6) and a reduction in the number of 
errors, similar to our observed rates of 18% versus 69%. 

The mechanisms underlying the superiority of simulation are well 
established: the deliberate practice method, combined with immediate 
feedback from manikin sensors, enables the achievement of automatic 
skill execution at the level of muscle memory — something that cannot 
be accomplished through lectures alone. Unlike traditional training, 
where a student observes a demonstration only once or twice, simulation 
involves 30–50 repetitions of the scenario with real-time error 
correction. This is particularly crucial for developing “muscle memory” 
during chest compressions and for minimizing cognitive load in high-
stress situations. 

Our findings further contribute to the evidence on translational 
effects: the reduction in the frequency of critical errors in a simulated 
environment correlates with a decrease in complications among real 
patients. 

The limitations of the study should be openly acknowledged. First, 
the assessment was conducted only once, two weeks after training, with 
no analysis of skill retention at 3, 6, or 12 months. Second, the study 
was performed in the controlled environment of a simulation center, 
without evaluation in real clinical settings (in-situ simulation). 
However, these limitations are typical of most prospective studies in 
medical education research and do not diminish the value of the 
evidence obtained. The study’s strengths include randomization, 
blinded expert assessment, and objective metrics provided by the 
simulator software, which eliminate subjectivity. 

In the context of medical education in the CIS countries, the results 
carry particular importance. Given the shortage of clinical training sites, 
simulation is no longer merely a supplement but a necessary alternative 
that compensates for the lack of exposure to real patients. The 2025 
AHA/ERC/ILCOR recommendations explicitly emphasize the need to 
implement feedback devices and rapid-cycle deliberate practice 
specifically within undergraduate medical training. Our data provide 
justification for moving from optional or sporadic use of simulation to 
its mandatory integration into the curriculum of disciplines such as 

“Anesthesiology and Intensive Care,” “Emergency Medicine,” and 
“Internal Medicine.” 

The prospects for future research are clear: multicenter studies with 
larger sample sizes, evaluation of long-term skill retention, 
incorporation of VR/AR technologies, and — most importantly — 
translational studies assessing the impact of simulation-based training 
of graduates on real patient outcomes in hospitals and prehospital 
settings. Only such evidence will ultimately enable a fundamental 
revision of educational standards and establish simulation-based 
training as the cornerstone of preparing the next generation of 
physicians. 

Conclusions. 
1. Integration of simulation-based practice into basic 

CPR training significantly outperforms traditional theoretical 
training across all key practical competency parameters 
among medical students: CPR quality, initiation speed, 
minimization of critical errors, and subjective skill 
confidence. 

2. Theoretical knowledge is formed equally in both 
models, but simulation alone ensures translation of 
knowledge into durable motor skills compliant with 
international high-quality CPR standards. 

3. The results indicate high potential of simulation in 
enhancing patient safety: more than 3.5-fold reduction in life-
threatening errors suggests expected improvement in real 
resuscitation outcomes. 

4. In modern CIS medical universities with limited 
clinical bases and rising graduate competency requirements, 
transitioning to mandatory hybrid (theory + simulation) 
training for emergencies is necessary and evidence-based. 

5. It is recommended to include simulation-based CPR 
training in the compulsory curriculum of all medical 
universities using high-fidelity manikins with feedback, 
regular refresher sessions, and integration into final state 
certification. 

6. Further development should encompass expansion 
to other critical skills (intubation, defibrillation, trauma care), 
VR/AR implementation, and translational studies confirming 
simulation training's impact on real patient survival. 

Thus, this study provides compelling local evidence of simulation-
based training effectiveness and justifies systemic changes in medical 
education to improve physician preparation quality and patient safety.

 
Список литературы / References/ Iqtiboslar: 
   
1. Elendu C. The impact of simulation-based training in medical education // Ann Med Surg (Lond). 2024. Vol. 86, № 8. P. 4567–

4576. 
2. Bermúdez R. S. Effectiveness of Simulation-Based CPR Training Among Medical Students: A Pilot study // Eur. J. Public 

Health. 2025. Vol. 35, Suppl. 4. P. ckaf161.1453. 
3. Gabbouj S. B. Effect of Simulation-Based Education of Adult BLS-CPR on Nursing Students // Adv. Med. Educ. Pract. 2025. 

Vol. 16. P. 123–134. 
4. McCoy C. E. Randomized Controlled Trial of Simulation vs. Standard Training for Medical Students // West. J. Emerg. Med. 

2019. Vol. 20, № 1. P. 165–174. 
5. Alharbi A. The effectiveness of simulation-based learning (SBL) on nursing student's outcomes // BMC Med. Educ. 2024. Vol. 

24. P. 6080. 
6. Cortegiani A. In situ simulation for cardiopulmonary resuscitation training // Resusc. Plus. 2025. Vol. 22. P. 100314. 
7. Vermylen J. H. Competency-Based Simulation Training for Procedural Skills // Simul. Healthc. 2024. Vol. 19, № 4. P. 215–223. 
8. Coelho D. L. Realistic simulation and medical students' performance // Adv. Physiol. Educ. 2024. Vol. 48, № 1. P. 113–120. 
9. Agostino S. Impact of Simulation-Based and Flipped Classroom Training // Educ. Sci. 2024. Vol. 15, № 1. P. 31. 
10. Leszczyński P. K. Effectiveness of teaching basic life support resuscitation using virtual reality // BMC Med. Educ. 2025. Vol. 

25. P. 7827. 
11. Yan S. et al. The global survival rate among adult out-of-hospital cardiac arrest patients who received cardiopulmonary 

resuscitation: a systematic review and meta-analysis // Resuscitation. 2020. Vol. 152. P. 1–12. 
12. Herrero-Izquierdo L. et al. Effectiveness of high-fidelity clinical simulation in cardiopulmonary resuscitation training: A 

systematic review and meta-analysis // Clin. Simul. Nurs. 2025. Vol. 98. P. 1–12. 



ЖУРНАЛ КАРДИОРЕСПИРАТОРНЫХ ИССЛЕДОВАНИЙ | JOURNAL OF CARDIORESPIRATORY RESEARCH                                                                                       №2/1  |  2026 

62 
 

13. Sun R. et al. Effectiveness of virtual reality and augmented reality in CPR training: a systematic review and meta-analysis // 
BMC Med. Educ. 2024. Vol. 24. P. 572. 

14. Highlights of the 2025 American Heart Association Guidelines for CPR and ECC // Circulation. 2025. 
15. Executive Summary: 2025 International Liaison Committee on Resuscitation Consensus // Circulation. 2025. 
16. Зелинский С. С. Анализ эффективности обучения врачей практическим навыкам базовой сердечно-легочной 

реанимации взрослых // Медицинская симуляция. 2025. № 3. С. 45–52. 
17. Горшков М. Д. Симуляционное обучение по специальности «Лечебное дело»: практическое руководство. М.: ВРНГМУ, 

2025. 128 с. 
18. Nasiri S. et al. Impact of flipped classroom-based simulation of CPR on self-confidence, satisfaction, knowledge, and skill of 

nursing students // BMC Med. Educ. 2025. Vol. 25. Art. 7525. 
19. Yang X. et al. Effect of simulation-based stratified first aid training on physicians' first aid skills and confidence // Front. Med. 

2025. Vol. 12. Art. 12590788. 
20. Molinari P. A. et al. A Simulation-Based Randomized Controlled Trial in Schools: Retention of CPR Skills Six Months After 

Training // Resusc. Plus. 2025. Vol. 23. Art. 1002796. 
21. Demirtas A. et al. Effectiveness of simulation-based cardiopulmonary resuscitation training on knowledge and skills of nursing 

students // Nurse Educ. Today. 2020. Vol. 93. P. 104567. 
22. Lim X. M. A. et al. The Effectiveness of Technology-Based Cardiopulmonary Resuscitation Training for School-Aged Children: 

Systematic Review and Meta-Analysis // JMIR. 2022. Vol. 24, № 12. e36423. 
23. Patil A. et al. The impact of simulation-based training on the knowledge and skills of postgraduate medical students in the 

management of cardiac arrest // Anaesth. Pain Intensive Care. 2023. Vol. 27, № 4. P. 2258. 
24. Zeng Q. et al. Efficacy of high-fidelity simulation in advanced life support training: a systematic review and meta-analysis // 

BMC Med. Educ. 2023. Vol. 23. Art. 4654. 
25. Cheng P. et al. The Effects of Serious Games on Cardiopulmonary Resuscitation Training and Education: Systematic Review 

With Meta-Analysis of Randomized Controlled Trials // JMIR Serious Games. 2024. Vol. 12. e52990. 
26. Artero P. M. A. et al. Efficiency of virtual reality for cardiopulmonary resuscitation training of adult laypersons: A systematic 

review // Medicine (Baltimore). 2023. Vol. 102, № 3. e32548. 
27. Tank D. Y. et al. From games to high fidelity: A comparative study of CPR simulation methods in nursing education // Clin. 

Simul. Nurs. 2025. Vol. 99. Art. 100510. 
28. Koçkaya P. D. et al. Empowering medical students: bridging gaps with high-fidelity simulation in CPR training // BMC Med. 

Educ. 2024. Vol. 24. Art. 11412062. 
29. Laco R. B. et al. Simulation-Based Training Program to Improve Cardiopulmonary Resuscitation and Teamwork Skills // Mil. 

Med. 2022. Vol. 187, № 5-6. P. e764–e770. 
30. Turan D. et al. Simulation-based education in paramedic training: effects on clinical performance and self-perceived competence 

// BMC Med. Educ. 2026. Vol. 26. Art. 85415. 
31. Wang C. et al. Using multimedia tools and high-fidelity simulations to enhance medical students' resuscitation skills // BMJ 

Open. 2016. Vol. 6, № 9. e012195. 
 

  


