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Abstract

The spread of cardiopulmonary resuscitation (CPR) skills is essential for surviving cardiac
arrest. Virtual Reality (VR) pulmonary resuscitation training is the cheapest and easiest method
for medical students to learn how to apply chest compressions at the right speed and depth. The
study examined the compliance of cardiopulmonary resuscitation with quality criteria
performed using virtual reality.
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Introduction

Reforming the education and training system in our republic and bringing it up to the level of
developed countries is among the priorities of state policy. Since the quality of the system of
continuous education and training is a decisive and important factor in the development of any
country in accordance with the requirements of the time, it is necessary to recognize the need for
innovative changes in modern vocational education [1].

People of this century cannot imagine our life without mobile phones, tablets, computers and
new gadgets connected to the Internet. Students can improve their knowledge by effectively
using the multimedia audio and video technologies of these devices. According to scientists,
educational and methodological multimedia materials form communicative competence,
increase motivation to study science, and provide an interactive effect [2]. Traditional medical
education is based on lectures and didactics and requires the student to attend and memorize
information [3]. The traditional education system has a number of limitations. They are boring,
monotonous, standardized, and the lack of a realistic model can lead to the fact that many
students do not fully master practical skills [4].

At present, the rapid development of science, technology and science makes it possible not only
to see events, but also to feel them and participate in them virtually. The technology that gives
us this opportunity is virtual reality.

Virtual Reality (VR) is a real-time simulation based on computer graphics that uses the user's
gestures and verbal commands to create real life [5]. Virtual reality provides interactivity by
incorporating user changes into a virtual object. Such a remarkable feature of the method is of
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great importance in the theoretical and practical part of medical education [6]. This technology
is widely used in the fields of education and training, entertainment, military, medicine and
surgery [7].

Virtual reality appears with the help of a specially computerized helmet with glasses, a headset,
a handbag or a special remote control. When a user puts on a helmet, they feel comfortable in a
virtual entity that appears on the computer screen, touches objects in the environment with a
remote control or hand bag, or performs an action [8].

From simulators previously used in medical education, virtual reality stands out for its safety,
realism and reusability. Over time, clinical research involving new technologies of virtual reality
and simulation has served to create more versatile and effective models of this method.

Due to the rapid development of virtual reality in the context of medicine, its use is rapidly
expanding due to its interesting and promising learning [9]. Using this technology, users feel like
real actors (performers), and not just observers. Virtual reality can be widely used in both
undergraduate and postgraduate education. Virtual reality interacts with the user contextually
and factually. When teaching using virtual reality, it can be used over and over again, and at the
same time, it can be controlled due to its flexibility, which makes it an interesting medium.
Through technical skills, virtual reality can increase the overall effectiveness of learning [10].
In medical education, students cannot practice invasive practical skills directly on patients. They
face limitations in performing invasive practical skills. The anesthesiology and resuscitation
curriculum also includes such invasive practical skills as placing a spinal catheter on a patient,
performing cardiopulmonary resuscitation in case of clinical death, performing tracheal
intubation, and applying defibrillation. Therefore, it is important to learn how to perform invasive
procedures such as cardiopulmonary resuscitation in a safe virtual reality.

Purpose of the Study
Evaluation of the effectiveness of cardiopulmonary resuscitation conducted by 5th year students
of the Fergana Medical Institute of Health using virtual reality.

Materials and Methods

5th year students of the Faculty of Medicine of the Ferghana Medical Institute of Public Health
performed cardiopulmonary resuscitation for 20 minutes, first on a simple mannequin, and then
in Hoco "VR" DGA 03 virtual glasses using the Lifesaver VR smartphone application. There are
44 men and 24 women among the students.

During training, experts measured the depth and speed of chest compressions, and also assessed
compliance with the criteria for cardiopulmonary resuscitation.

To perform cardiopulmonary resuscitation in virtual reality, students downloaded the Lifesaver
VR program from the Play market of their mobile phones (Fig. 1, 2).
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Figure 2. Lifesaver VR software shows CPR on mobile devices.

The purpose of using the virtual eyepiece Hoco "VR" DGA 03 is that this device differs from
other analogues in the presence of a high-quality optical system and headset, good fixation.

Figure 3. Appearance of virtual reality Hoco ""VR" DGA 03.
When providing virtual reality, the display of a mobile phone is divided into two equal parts for
each eye, but we see one image (Fig. 4). It allows you to observe the environment 360 degrees
in the virtual world.

Figure 4. Representation of plates in virtual reality.
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When students log into Lifesaver VR, they first watch a 15-minute interactive video. List

continues to guide students step by step through 23 questions about the principles of first aid
(Figure 5).
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Figure 5. Questions are answered one by one in interactive videos.
Simple dummies are used for students to practice CPR in the virtual world. Even a pillow can be
used for self-study at home (Figure 6).

Figure 6. Mutual integration of moniken and virtual reality.
Students should perform cardiopulmonary resuscitation in accordance with WHO criteria.
According to him, chest compressions should be performed 30 times at a rate of 100-120 chest
compressions per minute. This corresponds to 1 heart beat every 3 seconds. In addition, the
Lifesaver VR software itself communicates with you verbally. If you do compression slowly,
then it says to speed up, if you do it fast, then you need to do it at a slower speed, if you do it at
a normal pace, then the word good will appear before your eyes (Figure 7).
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Figure 7. Mutual integration of mannequin and virtual reality.
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The video board is an interactive game that evaluates student responses to questions about the
principles of first aid and the effectiveness of cardiopulmonary resuscitation. The effectiveness
of cardiopulmonary resuscitation is assessed by the frequency of chest compressions. The
evaluation is performed by the Lifesaver VR software itself, and the results are announced at the
end of the game (Figure 8).
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Figure 8. Student results window after an interactive game.

Results

According to the results of the study, 43 students (63%) were able to positively answer questions
about the principles of first aid during an interactive game (on average 19+2 out of 23 questions).
25 students (36%) were unable to fully answer the questions (average 11 + 2 out of 23 questions)
on the first attempt. Students who could not answer the questions at all were not identified.

We collected results from the Lifesaver VR student assessment point to evaluate the rate of chest
compressions. According to him, 47 students (69%) who performed 20-minute CPR successfully
performed chest compressions in 2.9+0.2 seconds using virtual reality. 12 students (18%)
performed compression 2.3+1.0 slower than the criteria for cardiopulmonary resuscitation, and
the remaining 9 students (13%) performed compression 3.3+0.8 faster than normal.

Conclusion

According to the results of the study, cardiopulmonary resuscitation performed using virtual
reality was evaluated more effectively than that performed in the usual way. Software built for
virtual reality can display information about chest compressions, heart rate, depth of chest
compressions, and the ability to correctly place the hand on the chest when interacting with the
manikin. This integrated feedback improved the quality of CPR delivery.

In conclusion, virtual reality as a new pedagogical technology can be considered the most
optimal method of medical education with its high efficiency and ease of use in acquiring the
skills to perform invasive procedures that students cannot perform directly with patients.
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