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ABSTRACT

Introduction: the war in Ukraine, which began in 2014 and escalated into a full-scale invasion in 2022, 
significantly transformed teaching methods in higher education. The skills acquired during distance learning 
amid the COVID-19 pandemic in 2019 proved valuable, especially in medical education, where mastering 
practical skills typically requires in-person practice at the patient’s bedside, in operating rooms, and 
laboratories.
Method: to address the challenge of acquiring practical skills remotely, simulation methods were introduced, 
applicable both in simulation centers and through virtual simulation technologies. A systematic review was 
conducted to generalize and analyze research publications on the integration of simulation teaching methods 
into the medical education system. A total of 32 publications were selected according to systematic review 
standards. The literature search was conducted from 2019 to 2024 using the keywords “simulation learning,” 
“virtual reality,” “mixed reality,” “medical education,” and “distance learning” on the Scopus and PubMed 
platforms. The systematization of the analyzed literature was performed using the PRISMA program.
Results: the review identified the main areas of implementation of virtual simulation tools in the educational 
process. The analysis highlighted how these tools contribute to the development of practical skills and 
enhance the overall learning experience for medical students during distance learning.
Conclusions: the use of simulation training in medical education represents significant progress, improving 
the quality of training for medical professionals and ensuring the effective development of practical skills, 
even in remote learning conditions.

Keywords: Simulation Technologies; Crisis Management of Education; Integration of Military Medicine; 
Modernization of Educational Programs.

RESUMEN

Introducción: la guerra en Ucrania, que comenzó en 2014 y se convirtió en una invasión a gran escala en 
2022, transformó significativamente los métodos de enseñanza en la educación superior. Las habilidades 
adquiridas durante el aprendizaje a distancia en medio de la pandemia de COVID-19 en 2019 resultaron 
valiosas, especialmente en la educación médica, donde el dominio de las habilidades prácticas generalmente 
requiere práctica en persona junto a la cama del paciente, en quirófanos y laboratorios.
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Método: para abordar el desafío de adquirir habilidades prácticas de forma remota, se introdujeron métodos 
de simulación, aplicables tanto en centros de simulación como a través de tecnologías de simulación virtual. 
Se llevó a cabo una revisión sistemática para generalizar y analizar las publicaciones de investigación sobre 
la integración de métodos de enseñanza de simulación en el sistema de educación médica. Se seleccionaron 
un total de 32 publicaciones de acuerdo con los estándares de revisión sistemática. La búsqueda bibliográfica 
se llevó a cabo de 2019 a 2024 utilizando las palabras clave «aprendizaje por simulación», «realidad virtual», 
«realidad mixta», «educación médica» y «aprendizaje a distancia» en las plataformas Scopus y PubMed. La 
sistematización de la literatura analizada se realizó utilizando el programa PRISMA.
Resultados: la revisión identificó las principales áreas de implementación de herramientas de simulación 
virtual en el proceso educativo. El análisis destacó cómo estas herramientas contribuyen al desarrollo de 
habilidades prácticas y mejoran la experiencia de aprendizaje general de los estudiantes de medicina 
durante el aprendizaje a distancia.
Conclusiones: el uso de la formación mediante simulación en la educación médica representa un progreso 
significativo, ya que mejora la calidad de la formación de los profesionales médicos y garantiza el desarrollo 
eficaz de las habilidades prácticas, incluso en condiciones de aprendizaje a distancia.

Palabras clave: Tecnologías de Simulación; Gestión de Crisis de la Educación; Integración de la Medicina 
Militar; Modernización de los Programas Educativos.

INTRODUCTION
The war in Ukraine, which began in 2014 and escalated in 2022, affected all areas of life and created 

challenges for the health care system and the education sector. Medical facilities were burdened by the 
admission of a large number of wounded fighters, and medical education had to adapt to the educational 
process in crisis conditions. 

Creating a continuous educational process in territories that were close to the front line and were constantly 
under fire was quite a difficult task. Medical educational institutions from the occupied territories were 
evacuated to safe places and resumed their work in a remote format. But the training of medical workers 
involves the acquisition of clinical experience, especially by senior students. Starting from the 4th year, 
students acquire practical skills necessary for future surgeons, resuscitators, and traumatologists, the need 
for which increased significantly during the war. The need to practice practical skills is a serious challenge in 
the training of specialists who are trained in the conditions of war. The experience of distance learning, which 
was obtained from the times of the COVID pandemic and showed its effectiveness, was also applied in the 
conditions of training during the war. The use of online platforms and digital technologies has become a key 
element in ensuring continuous learning.(1) The military actions in the east of Ukraine changed not only the 
form of the educational process, but there were demands to improve the training program for future medical 
specialists. In the educational programs, classes appeared in which medical students began to acquire special 
knowledge and skills necessary for work in the conditions of military conflicts, which include training in tactical 
medicine, providing first aid in combat conditions, evacuating the wounded, as well as working with the injured 
from explosions and other combat injuries.(2) The need for the training of rehabilitators has grown. One of 
the key areas of adaptation was the introduction of simulation training, which allows students to practice 
skills in conditions close to real ones.(3) The use of innovative technologies for teaching operations, providing 
emergency aid and treating combat injuries has become an integral part of the educational process.(4, 5) 

In the research of Spooner et al.(6) the experience of implementing the STOMP (Simulation Training for 
Operational Medical Providers) educational program, which was used to train interns to provide primary 
medical care in the conditions of military operations, is described. Implementation of simulation trainings has 
demonstrated its effectiveness compared to traditional training.(6) Efficiency was assessed by the speed and 
quality of performance of ophthalmic procedures. During military operations, medical personnel must have the 
skills to provide rapid aid even in the absence of necessary medical equipment and in field conditions. Training 
of future doctors in simulation centers allows simulating the necessary conditions and preparing future doctors 
to provide qualified care in wartime conditions. Bleeding aid skills are essential in wartime and the technique 
is preferably learned in a training environment. Kirkpatrick et al.(7) studied the possibilities of simulation 
training when applying a wound clamp to simulated bleeding. The results were evaluated by the speed of the 
procedure and the stopping of bleeding. The use of remote monitoring during the thoracostomy procedure for 
tension pneumothorax on mannequins demonstrated the effectiveness of simulation training and the possibility 
of remote telemonitoring.

Injuries while performing combat missions create a demand for surgeons. Wounded in combat often require 
urgent medical care, including surgical and life-saving interventions. Surgeons are critical to treating injuries 
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such as bullet wounds, shrapnel wounds, explosions, and other combat injuries. In the conditions of war, the 
need for qualified surgeons is increasing, at the same time, the approaches to the training of surgeons who will 
work in extreme conditions are changing. It is advisable to practice and improve practical skills during training 
in emergency conditions using innovative methods, such as virtual reality. Frederiksen et al.(8) investigated 
students’ acquisition of surgical skills when using virtual reality simulators. Students had the opportunity to be 
in the operating room and perform surgical interventions. The use of simulated virtual reality in the educational 
process during the training of surgical specialists has demonstrated effectiveness in acquiring the necessary 
skills, but experts note that the cognitive load on students increases, which can reduce learning productivity.
(9,10) The conducted research examines a separate issue regarding the introduction of simulation training into 
the educational process for mastering practical skills by students of medical educational institutions and is 
devoted to the review of the processes of adaptation of medical education in Ukraine to the challenges of war, 
as well as the analysis of the main directions of transformation of this important industry. 

The purpose of our systematic review was to conduct a synthesis and analysis of publications on the 
introduction of simulation technologies into the educational process of medical institutions in order to 
effectively master practical skills.
 
METHOD
Sample and participants

The PRISMA programme (Liberati, Altman, Tetzlaff, Mulrow & Getzsche, 2009) was used for the systematic 
review and processing of the literature. The literature was searched using keywords in the Scopus and PubMed 
databases. For further processing, the articles with the highest h-index and h-median for the period from 2019 
to 2024 were selected.

Tools and procedures
Using the systematic method, we conducted a narrative review of the literature on the topic of the 

introduction of simulation training in the educational process of medical institutions. The search for sources for 
the review was carried out on the Scopus and Pubmed platforms using specific keywords: “simulation learning”, 
“virtual reality”, “mixed reality”, “medical education”, “distance learning”.These keywords were used because 
they are commonly associated with the research topic of simulation technology in medical education. Only 
articles published between 2019 and 2024 were reviewed to examine the issue of simulation training in distance 
learning under the conditions of war in Ukraine. Inclusion and exclusion criteria were applied: inclusion criteria: 
simulation technologies in the educational process of medical universities, reviewed articles were the results 
of original research. Articles that were freely available on the platform in full-text version were selected for 
further review. When working on each publication, we included in the article only reliable and verified data. 
During the processing of publications, we critically evaluated the received information, which helped to clarify 
problematic issues, and also identified promising research directions. 

Data analysis
For processing, we chose 435 publications from 2019-2024, 221 of them were freely available. For further 

processing, we selected publications that had the following keywords: “Simulation training”, “Medical 
education”, “Virtual reality”, “Augmented reality”, “Mixed reality”. There were 87 such publications. In 
the course of the detailed analysis, 32 sources were selected that proved to be relevant and contributed to 
the understanding of the use of simulation-based learning methods in medical education. The approach used 
allowed us to process publications on the subject of the study that have been publicly available in English over 
the past five years on the Scopus and PubMed platforms (figure 1).

Literature review
Military actions forced many universities in Ukraine to switch to distance education in 2022. The use of 

virtual simulation laboratories, or other technologies such as virtual or mixed reality allow students at medical 
universities to master practical skills even in distance learning conditions, when students have limited access 
to clinical bases. Virtual simulators, in particular, allow students to practice medical manipulations and 
clinical scenarios remotely. During the war, the load on medical institutions increases and the opportunity to 
learn practical skills on patients on clinical bases decreases, and the use of simulators allows you to practice 
performing important manipulations without risking people’s lives and health, while ensuring a high level of 
training.

Jung Jae Lee’s research examines the issue of training nurses in blood transfusion skills, which is one of the 
main forms of treatment in medical practice. Blood transfusion can be accompanied by side reactions, both 
immediate and remote, the nurse who directly performs this procedure must quickly react to the deterioration 
of the patient’s condition and have the appropriate knowledge. The author cites data that students do not always 
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have the opportunity to be present during the procedure, since practical training is limited to a certain time, 
which may not coincide with the time for which the procedure is scheduled in the clinic. The authors suggest 
the use of virtual reality methods in order to improve students’ practical skills. The study was conducted with 
the participation of a control and research group of nursing students who received information from a lecture 
in an online format in Zoom, about the technique, possible side reactions. The control group of students was 
limited to the lecture material, and the other group practiced the technique using virtual reality. An analysis of 
the knowledge and quality of practical skills of students who had the opportunity of virtual learning showed an 
improvement in the effectiveness of learning when using virtual reality, as well as students having confidence 
during the procedure and satisfaction with learning.(11)

Figure 1. Selection and Analysis of Publications on Simulation Training Methods in Medical Education (2019-2024)

Liaw et al. research examines information about the importance of interprofessional communication between 
doctors and nurses, which significantly affects the quality of medical care. Sometimes, untimely assistance can 
cause insufficient communication between the medical team members when the nurses report changes in the 
patient’s condition promptly. Usually, simulation training programs are used for teaching work in the health 
care team. Researchers have developed other approaches that allow the implementation of virtual reality tools 
into the initial environment for training medical students and nurses in communicative integration skills. The 
use of online technologies makes it possible to solve the issue of physical presence during training with the 
help of virtual reality. Also, it allows you to unite team members simultaneously. The authors demonstrated the 
effectiveness of the CREATIVE virtual reality program, which creates the experience of working in a medical 
team in a virtual hospital.(12) 
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Practicing practical skills with the help of simulation methods has shown its effectiveness when studying 
surgical specialties. Dean et al.(13) in his research, he provides data on the use of simulation training methods for 
senior students and junior doctors to practice the trabeculectomy procedure, which is used in ophthalmological 
practice to treat glaucoma. Experts are concerned about the decrease in the number of this procedure in 
recent years, which is associated with concern about possible complications and the increase in the use of 
drainage systems. Practicing practical skills with the help of simulation techniques allows the student to train 
until they reach the required level of competence. The authors provide reliable data that students and interns 
who underwent GLASS simulation training performed trabeculectomy in clinic conditions on patients with 
more confidence and quality, compared to interns who did not receive such an opportunity. Study participants 
demonstrated better skills in performing the procedure, greater confidence and satisfaction with the training 
received.(13) 

The study(14) examined the effectiveness of using simulation training for surgical treatment of cataracts. 
Trainee doctors from Kenya, Tanzania, Uganda and Zimbabwe completed a 5-day simulation training course 
to improve their cataract surgery skills. The participants of the research group demonstrated an increase in 
professional competence, the number of complications in patients after the procedure was lower than in the 
control group. Mastery of surgical skills by students is an important task for achieving professional competence 
of future surgeons. Berger-Estilita et al.(15) studies studied the most effective strategy for mastering intravenous 
injections by medical university students. The study was conducted among 390 first-year students of medical 
faculties with the use of theoretical study and the creation of a mental image, the use of simulation simulators 
and written instructions. The authors came to the conclusion that there was no particularly reliable difference 
in the quality of the performance of this procedure among the students of the experimental groups.  van der 
Leun et al.(16) studied the effective teaching of robotic surgery skills to medical students. Study participants 
were trained using virtual reality simulation followed by work on the da Vinci robotic device. The use of virtual 
reality improved the surgical skills of the study participants.  Traditional training, when a student assists a 
surgeon, is currently being replaced by simulation training, which brings the clinical situation closer to the real 
one, but does not create a stressful situation for the student and the responsible surgeon, when the patient’s 
life may depend on a mistake. 

Gholinejadzirmanlou et al.(17) presents the results of a study among students who mastered surgical skills 
in vascular surgery. The author came to the conclusion that simulation training significantly improved student 
success, motivation to study, and confidence in knowledge, but the conclusions note that the best results are 
achieved by combining traditional and simulation training. The author considers the lack of unified models 
that would be included in the curricula of medical universities to be a drawback of simulation training  The 
2019 COVID pandemic prompted participants in the educational process to look for ways to continue their 
education. A feature of medical education is the need to acquire practical skills that are important for the 
formation of professional competencies of future doctors. Distance education allows you not to interrupt the 
educational process, but does not completely replace traditional education. The full-scale war in Ukraine also 
makes adjustments to the educational process. But the participants of the educational process, both teachers 
and future doctors, strive to obtain a quality education with the achievement of all professional competencies. 
Malik et al.(18) gives an example of improved distance learning with the introduction of HoloLens technology 
into the educational process, which allows the use of mixed reality, which uses elements of virtual reality and 
superimposes them on a real situation. According to the authors, the use of this method significantly improved 
motivation to study, student success and satisfaction with the educational process. Similar studies using mixed 
and virtual reality technologies in the study of bladder catheterization were conducted Schoeb et al.(19) by and 
demonstrate reliable results in improving student knowledge and increasing learning satisfaction. 

Abbas, Kenth, & Bruce(20), who studied the application of advanced distance learning during the covid 
pandemic among students at medical universities, claims that simulation training has certain limitations, 
especially in conditions of war, pandemic. It is the application of virtual reality methods, which can also be 
considered as a simulation technology, that allows bridging the learning gap. Xin et al.(21) reviews the use of 
a virtual reality simulator to teach trainee surgeons the technique of screw placement in the treatment of 
spinal injuries. The author came to the conclusion that the introduction of a virtual simulation model into 
the educational process improved the success rate of young surgeons to 82,9 %, compared to the group where 
the technique of surgical intervention was studied from video material and was 74,2 %. The quality of the 
procedure increased by 23,1 %. The use of virtual reality technology in Logishetty et al.(22) research allows the 
surgeon to be placed in a virtual operating room for hip replacement surgery. To evaluate the effectiveness 
of using virtual reality in the educational process, efficiency criteria were used that determined the quality 
of surgical intervention, cognitive and motor skills during positioning of acetabulum components and femoral 
neck osteotomy. According to the results of the study, the author notes the progress demonstrated by trainee 
surgeons in acquiring surgical skills, which was demonstrated during the procedure and was determined by the 
correct sequence of actions, movements and spatial accuracy. Young professionals can transfer these skills to 
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a real physical environment.  In other studies, the author provides data on the use of virtual reality, which 
helps to track and control the surgeon’s movements in the operating room and allows the trainee doctor to 
immerse himself in the environment during hip arthroplasty. Evaluation of the implementation of virtual reality 
was determined using technical surgical efficiency. The number of errors in the orientation of the acetabular 
component and the time of the procedure were also evaluated.(23) The effectiveness of the use of virtual reality 
in the educational process was shown by the research of Hooper et al.(24) who described simulated virtual 
learning of the skills of hip arthroplasty.(24) Immersive virtual reality in the studies of Lohre et al.(25) showed 
effectiveness in training elderly orthopedic surgeons in performing manipulations on the shoulder joint. Seam 
et al.(26) the use of information technology in the intensive care unit indicates that simulation methods have 
improved patient care and overall competency of program participants. 

The effectiveness of using virtual simulation technolog ies is highlighted in the works of other researchers.
(27,28,29,30,31) Specialists consider the use of virtual simulation methods for mastering the technique of surgical 
manipulations, complex manipulations of emergency care, in pediatric surgery and obstetrics. The conclusions 
state that the use of innovative technologies allows practicing complex manipulations without risking the 
patient’s life, which improves the quality of the procedure in the future, confidence, motivation for learning, 
satisfaction with learning, and reduces the number of errors during manipulations in real conditions.

RESULTS
The systematic review highlights the main areas of implementation of virtual simulation tools in the 

educational process:
1. The effectiveness of the application of simulation technologies on the success of students.
2. The influence of simulation technologies on the quality and accuracy of the manipulation procedures. 
3. Peculiarities of pedagogical approaches when implementing simulation methods in the study 

programs of medical disciplines.
4. Study of factors that contributed to the growth of simulation training tools in the study of medical 

disciplines.
5. Consideration of programs of medical educational institutions that use simulation training to 

improve the practical skills of future doctors.
We also determined which methodological approaches were used by researchers when evaluating the quality of 
education when using simulation technologies (table 1).

Table 1. Methodological Approaches in Evaluating the Quality of Education Using Simulation Technologies
Author(s) The 

effectiveness of 
the application 
of simulation 

technologies on 
the success of 

students

The influence 
of simulation 
technologies 

on the quality 
and accuracy of 

manipulation 
procedures

Peculiarities 
of pedagogical 

approaches in the 
implementation 

of simulation 
methods in the 

study programs of 
medical disciplines

Study of factors 
that contributed 

to the growth 
of simulation 
training tools 
in the study 
of medical 
disciplines

Consideration 
of programs 
of medical 
educational 

institutions that 
use simulation 

training to improve 
the practical skills 
of future doctors

Lee et al. (11) + + + +
Liaw et al. (12) + + +
Dean et al. (13) + + +
Berger-Estilita et al. (15) - -
van der Leun et al. (16) + +
Dean et al.(14) + + + +
Gholinejadzirmanlou et 
al.(17)

+ + +

Malik et al.(18) + +
Abbas, Kenth, & Bruce(20) + + + +
Schoeb et al.(19) + + + +
Xin et al. (21) + +
Logishetty et al.(22) + + +
Logishetty, Rudran, & 
Cobb(23)

+ +

Spooner et al.(6) + + +
Kirkpatrick et al.(7) + + +
Kirkpatrick et al.(8) + + +
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Frederiksen et al.(8) + + +
Hooper et al. (24) + +
Lohre et al. (25) + +
Seam et al. (26) + +
Lei & Palm (27) + +
Plimon & Assadian (28) + +
Davis & Warrington (29) +
Knowlin et al.(30) + +
Sheen, Goffman, & 
Deering (31)

+ +

Sarboozi-Hosseinabadi 
et al.(32)

+ + +

McCoy et al. (33) + +
Laco & Stuart (2022) +
Gholinejadzirmanlou et 
al. (17)

+ + +

Fazlollahi et al. (35) + +
Winkler-Schwartz et al. 

(41)
+ +

De Backer et al. (42) + + +
Galea et al. (39) + +

During the study of the issue of the application of simulation methods in mastering the technique of medical 
manipulation, we considered the question in which medical fields the use of simulation methods was the largest 
(figure 2). 

Figure 2. Medical Areas with the Introduction of Simulation Training

A high percentage of the use of simulation training was in the study of cardiology and amounted to 23,4 
% .(41,42) The main issues that were considered in the publications. It was training in heart catheterization 
manipulations, as well as emergency care measures. The use of simulation training for mastering manipulations 
in general medicine was presented in 7,5 %. Also, when studying the issue of the introduction of simulation 
technologies into the educational process, it had certain features by country and is most represented in 
developed countries (USA, Great Britain, Germany).

The largest percentage (35,5 %) of the use of simulation training methods was in the study of emergency care 
measures. Mainly, the issues of studying the techniques of cardiopulmonary resuscitation, stopping bleeding, 
which is especially important when providing emergency aid to victims of military operations, were considered. 
The issue of the application of simulation methods in the study of emergency medicine is presented in the 
works of Sarboozi-Hosseinabadi et al.(32), McCoy et al.(33), Laco & Stuart.(34) Experts cite data from randomized 
studies and note that simulation training has shown its high efficiency. 33,6 % were presented publications in 
which the data of simulation training of surgical manipulations are presented. Data on the use of virtual reality 
when working in operating rooms are presented, which makes it possible to perform surgical manipulations 
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close to reality while in the conditions of a virtual operating room that fully simulates the situation. The use of 
simulation training in mastering the surgical skills of removing brain tumors during the training of neurosurgeons 
was highly effective.(35,40)

DISCUSSION
The education of medical university students has its own characteristics. For high-quality mastering of 

practical skills and knowledge, the form of classroom training with the possible remote form of lectures is more 
effective. However, studying in the conditions of war created challenges, and most universities switched to 
distance learning, which was successfully implemented in 2019. An alternative approach to mastering practical 
skills was the use of innovative learning technologies. On the one hand, future specialists were faced with 
the issue of improving measures to provide medical aid in wartime conditions. These skills can be practised 
in the conditions of a simulation centre, and on the other hand, distance learning does not provide a physical 
presence, and the requirements for mastering the techniques of performing medical manipulations remain. 
Innovative methods using augmented, virtual, and mixed reality can overcome the obstacle of acquiring the 
necessary knowledge.(36) 

The effectiveness of simulation training application in all branches of medicine, particularly in surgery 
and anesthesiology, has been proven. Under conditions of limited access to clinical bases, especially during 
active hostilities, virtual simulations have become an important training tool. They enable the reproduction 
of clinical scenarios using computer programs and provide feedback on the accuracy of manipulations and 
decision-making. The experience of using Tele-education and artificial intelligence is interesting, during which 
the mastering of practical manipulations can be carried out at a distance of thousands of kilometres. (37) In a 
systematic review, Pietersen et al.(38) studied the issue of mastering surgical skills using simulation training. 
The authors emphasize the need to rebuild initial programs and introduce simulation teaching methods into 
the educational process, which demonstrate high efficiency in assessing the accuracy and quality of surgical 
manipulations. The application of virtual simulation training for students of medical universities in Ukraine is 
extremely relevant today since the war significantly limited the opportunities for ordinary practical classes.(39) 
Online platforms and virtual clinical scenarios allow continuing education even at a distance. It also expands 
access to international experience and the latest techniques.(43) Simulation learning in medical education is an 
important tool actively discussed among educators, medical professionals and students. The meta-analysis of 
Zeng et al.(44) provides data on the effective use of simulation training in mastering anesthesiology. 

Simulations allow students to practice complex medical procedures without risk to patients. This is 
especially important in critical situations, where every mistake can have serious consequences. Arslan et 
al.(45) research presents data on student satisfaction with simulation training due to its realism, bringing 
students closer to real clinical conditions. Such conditions are specially created when using virtual and mixed 
reality when stimulators can reproduce human anatomy, physiological processes and clinical situations. The 
simulation allows you to constantly monitor the procedure and repeat until the desired level of skill mastery 
is achieved, which creates confidence and satisfaction from learning, which was reflected in the publications 
we reviewed and is confirmed in the meta-analysis by Davids et al.(46) who studied the acquisition of practical 
skills in the work of neurosurgeons. Modern simulation-based methods, such as laparoscopic simulator training, 
provide a safe and ethical environment for medical professionals to learn. However, research shows that 
the effectiveness of such programmes largely depends on the structure of the learning process and the role 
of the instructor in providing individual feedback that helps improve practical skills, especially in the early 
stages of training.(47) A comprehensive review of laparoscopic training systems highlights the importance of 
integrating augmented reality visualization to enhance guidance and assessment. The study by Hong, Rozenblit, 
and Hamilton(48) recommends the development of intelligent simulators that can improve training procedures 
and, ultimately, patient safety.  Thus, the current use of virtual reality simulation training demonstrates a 
significant improvement in basic surgical skills, even after a short training period. This confirms the feasibility 
of integrating such methods into curricula, as they provide an effective and ethical platform for training medical 
professionals, even with limited resources and infrastructure.(49) Some researchers provide information that the 
use of simulation methods cannot fully reproduce clinical situations and replace the practice of practical skills 
at the patient’s bedside and in the conditions of real operating rooms and hospital wards.(50,51)

CONCLUSIONS 
In wartime, medical education in Ukraine adapted to changes and switched to a distance or mixed form of 

education, which allowed continuing the educational process but created certain problems in the qualitative 
acquisition of practical skills. There was a need to update training programs considering the need to acquire 
skills in providing medical aid in crises, on the battlefield, and during evacuations. It became important to 
update military medicine programs and create conditions for improving practical skills, especially for surgeons, 
traumatologists, and anesthesiologists. An important role was played by simulation centres that helped practice 
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many skills: applying stitches, cardiopulmonary resuscitation, and stopping bleeding. Learning in remote 
conditions requires new approaches, such as virtual laboratories, patients, and the possibility of staying in 
virtual operating rooms with the help of virtual and mixed-reality programs. The use of simulation training 
in medical education is significant progress that increases the quality of training of medical professionals. 
However, it is important to balance simulation and traditional teaching methods to ensure the comprehensive 
development of students and prepare them for real challenges in clinical practice.

Recommendation and future research
A promising direction is the improvement of distance learning technologies and introducing improved 

virtual simulation training programs into the educational process. Economically developed countries have 
experience using virtual operating rooms and other software to improve medical skills in various directions for 
student training, so an important step is to strengthen international cooperation to improve Ukrainian medical 
education. Specialized courses are being developed to improve students’ knowledge of disaster, military, and 
emergency medicine. Increasing the mobility of students will provide an opportunity to adopt progressive 
experience and improve the quality of medical care.
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