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INTRODUCTION
There is no doubt that 2020 was a period of rethinking 
the usual ideas about approaches in the education system. 
The main driver of this process was the outbreak of the 
COVID-19 pandemic, announced by the World Health 
Organization on March 11, 2020 [1]. Quarantine mea-
sures, restrictions on movement in cities, between cities 
and countries, mandatory self-isolation, social distance 
and other measures to prevent the spread of the SARS-
CoV-2 virus have come into effect in countries around the 
world. The COVID-19 pandemic has become a real health 
crisis with huge and diverse social, economic and medical 
consequences [2]. 

Taking into consideration that the social isolation is the 
most important strategy used in this emergency, changes 
have taken place in all social areas, including the education 
and the medical education in particular. Most educational 
institutions have faced difficulties related to the need to 
come over to distance learning. In addition to educational 
institutions, the COVID-19 pandemic has also led to the 
disruption of the working hours of hospitals, medical 
services, laboratories and other important educational 
environments for medical students [3]. The complete 
abolition of classroom studies and their replacement with 
distance learning has raised many questions about the 
conduct of training in preclinical and clinical disciplines, 
and, as a result, questions about the quality of the medical 
education [4].

The widespread and daily use of modern distance learn-
ing platforms and the latest interactive learning technol-
ogies has become a new norm for medical education in-
stitutions. Most institutions switched to distance learning 
in the simplest, most convenient, and most cost-effective 
ways, including using conference platforms, email, and 
telephone communication. It should be noted that in 
general, information and communication technologies 
(ICTs) in the medical education are not something new 
and unusual that COVID-19 has brought, since they have 
been used here since the end of the XX century, with a lot 
of research in this direction, protocols and pedagogical 
debate about the use of these tools [5]. However, ICT is 
not a resource used in all sectors of medical education, 
as a personalized learning model focused on the content 
and development of clinical skills still prevails in the 
medical education [6].

The pandemic has forced teachers from around the world 
to rethink all the possibilities of using online learning 
technologies and ICTs in the medical education, as well as 
analyze how existing resources of educational institutions 
can contribute to the rapid transformation of the conser-
vative and specific medical education. All these changes 
will forever leave their mark on the system of medical 
education and the education in general, and, at this stage, 
the medical community can only guess and predict what 
delayed consequences of these changes may await society 
in the near future. 
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THE AIM
The aim of the article is to analyze the challenges faced by 
medical universities during the transfer of training in med-
ical educational institutions from offline to online format 
during the COVID-19 pandemic; to review the approaches, 
tools and technologies used in different countries in order 
to transform the training process of future doctors.

MATERIALS AND METHODS
Analysis of 24 literature sources containing information on 
the main challenges in the transition to online learning and 
technologies used in the restructuring of the educational 
process in medical education institutions in the context 
of the COVID-19 pandemic in different countries of the 
world. The search for literary sources was carried out in 
four main scientific databases: Scopus, PubMed, BVS, 
Scielo. The review included original articles, research, and 
official recommendations from medical associations. 

REVIEW AND DISCUSSION
In response to the pandemic, most medical universities 
have begun to change rapidly the learning process to move 
from an offline to an online format. The medical education 
has its own specifics, and this is due to the fact that the 
formation of most of the clinical competencies of a future 
doctor is inextricably linked with forms of training that 
require the student’s personal presence in the educational 
environment. These are, first of all, communication skills 
that are developed through direct interaction of students 
with patients, the skills of collecting an anamnesis of the 
disease, and various practical manipulations that form 
the clinical competencies of the future doctor. Medicine 
has long been a conservative science, and historically the 
medical community has not supported the use of distance 
learning technologies in medical education. However, 
in the face of the COVID-19 pandemic, everyone found 
themselves in the same conditions and with almost the 
same goals, tasks and challenges.

THE MOST COMMON PROBLEMS OF THE 
PASSING TO THE ONLINE FORMAT
There were two main predictions about the potential impact of 
the COVID-19 pandemic on online education. Some experts 
believed that the COVID-19 pandemic would negatively affect 
online education for a number of reasons [7]. A separate factor 
that influenced the quality of online learning in self-isolation 
was being at home. Teachers and students may be distracted by 
children or siblings who also don’t go to school. Оnline educa-
tion can be unequal in terms of access and quality of teaching: 
some students do not have laptops or high-speed Internet at 
home, older users of the Internet and computer programs are 
most affected by online education for reasons such as techno-
phobia [8]. All of the above factors are the basis for the first point 
of view that the pandemic will negatively affect the formation 
and qualitative development of online education in medicine.

Among the main challenges that have been identified by the 
medical community іn the process of transforming curricula 
into an online format based on the results of many studies, the 
following can be distinguished: 1) communication; 2) con-
ducting an assessment; 3) using technological programs and 
services; 4) working online; 5) tension and stress associated 
with the pandemic; 6) Time Management; 7) technophobia [9].

In contrast, there is another, opposing view that the 
COVID-19 pandemic will have a positive impact on online 
education and lead to greater use and recognition of online 
education and ICT in medical education in the post-covid pe-
riod. Long before COVID-19, there was already a high growth 
and introduction of educational technologies in the process of 
training doctors [10]. Proponents of this view believe that with 
the right approach, online medical education can be just as 
effective as traditional classroom learning [11]. This opinion is 
also supported by colleagues from the University of Edinburgh, 
in their article they note that online learning is not inferior to 
the offline format [12]. Certainly, with such a sudden transition, 
most teachers try to preserve the established teaching methods 
and styles as much as possible, since there is absolutely no time 
for a systematic review of curricula and methods. However, do 
not think that simply transferring educational content online 
(videos, presentations, or lecture texts) will have the same effect 
as in the audience. After all, interactive learning in offline and 
online format requires different approaches and tools, as well 
as different competencies of the teacher.

We analyzed the experience of some countries around the 
world in order to determine the resources and technologies that 
were used in the transformation of the educational process of 
medical educational institutions.

CHINA’S EXPERIENCE
China was the first country to be affected by the virus wave. 
In China, there are more than 200 medical education in-
stitutions of various levels. They actively used online tech-
nologies, Virtual reality modeling Language techniques 
(VRML) and 3D animation for educational practice even 
before the pandemic, but during the pandemic in China, 
the use of services for synchronous and asynchronous 
learning increased significantly. During synchronous 
learning, students and teachers interact in real time usind 
different teleconferencing platforms (Zoom, WEBEX, 
Google Meet etc). In parallel, asynchronous learning tools 
were used (Moodle and Blackboard). They allow teachers 
and students to stay with them at different times. 

The pandemic has raised the importance of the medical 
education for China’s national security and strategic reform 
of the medical education system as a whole has become a 
significant focus for China [13].

EXPERIENCE OF THE UNITED ARAB EMIRATES
The United Arab Emirates is an example of the develop-
ment and introduction of innovative technologies in online 
medical training. Specialists of the University of Medicine 
and healthcare science in Dubai have implemented a pilot 
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project to teach communication skills online [14]. 
Without a doubt, communication skills are an integral 

part of a doctor’s daily practice and is a key factor in pa-
tient-centered medicine [15]. Usually, communication 
skills were formed by students intuitively during training 
at clinical bases, during daily rounds, and working at the 
patient’s bedside. But pandemy contributed to the appear-
ance of “patient-replacing” technologies.

The most well-known among such technologies are sim-
ulated and standardized patients (SP) [16]. The traditional 
SP technique involves face-to-face communication between 
SP and clinical training with direct verbal and often tactical 
contact. In the conditions of quarantine and distance learning, 
it seemed that this technology would not find a place. But, in 
Dubai, colleagues managed to use these technologies online. 
The results of the research showed that the majority (90%) of 
students rated this format of training as effective, the goals of 
the lesson were achieved and there were no technical diffi-
culties in its implementation. In addition, this approach has 
proven to be cost-effective, so it is planned to further improve 
it and widely use it in the process of training medical students. 

EXPERIENCE OF THE UNITED STATES  
OF AMERICA
The COVID-19 pandemic has provided medical education 
institutions in the United States with the opportunity to 
include telemedicine in their curricula in a timely and prac-
tical manner. Unlike “patient replacement” technologies, 
telemedicine allows to communicate with a real patient 
remotely. The World Health Organization has identified 
telemedicine as an important tool during the COVID-19 
pandemic [17].

The main goals of using telemedicine in medical educa-
tion are: promoting the assimilation of basic knowledge, 
improving the decision-making process, improving the 
perception at anatomy lessons, improving coordination 
of skills, training on examples of rare or critical clinical 
cases [18]. 

The use of telemedicine is quite wide, but it is for medical 
education institutions that the following areas are most 
relevant: 1) telesurgery, 2) telehabilitation, 3) tele-intensive 
therapy, 4) treatment of chronic diseases [19]. 

The American Medical Association encourages the use of 
telemedicine for medical education and promotes the wider 
implementation of this tool in the US medical education 
system. According to a survey by the committee on medi-
cal education, more than a quarter of medical universities 
have already implemented telemedicine components in the 
preclinical phase of their curricula (the first years of study), 
and almost half of institutions have implemented telemed-
icine at the internship stage (the last years of study) [20]. 

It is also important to note the experience of active use of 
virtual reality simulation technologies in medical universi-
ties in the USA and England [21]. These are technologies 
that are often based on artificial intelligence algorithms and 
are able to model the environment in which participants in 
the educational process feel like in real life [22]. 

EXPERIENCE OF UKRAINE
Since March 2020, all universities in Ukraine have passed 
to distance learning, as preserving students’ health is a 
priority issue of national significance, a common task of 
society [23]. At the time of the transition from offline to 
online training, medical universities in Ukraine faced chal-
lenges that were relevant for most countries of the world. 
The primary focus on this way was to increase the level of 
competence of teachers in the use of tools for online learn-
ing and the principles of translating offline training courses 
into programs for an online format. A number of projects 
were implemented aimed at exchanging experience and 
best practices between universities on the organization of 
distance learning. Thus, Bukovina State Medical University 
and Kharkiv National Medical University held a series of 
webinars, where they shared their experience in organizing 
final exams in a distance format and the features of creating 
distance learning courses on the MOODLE platform.

Department of pharmacology of the A. A. Bogomolets 
National Medical University during the pandemic, opened 
a state-of-the-art pharmacological intelligent training stu-
dio, which, due to its properties, is effective for both online 
and offline training of the discipline “Pharmacology”. The 
technical equipment of the interactive studio is able to 
ensure full immersion of students in the virtual space of 
Pharmacology, ensure the formation and development 
of cognitive abilities and logical thinking. The studio is 
equipped with 3D models, led circuits, an electronic knowl-
edge control system and analytics. In the context of distance 
learning, the studio’s SMART system allows you to conduct 
interactive classes with initial knowledge control for 200 
students simultaneously, and develop pharmacological/
clinical thinking in medical students without interaction 
between students and the teacher in the classroom [24]. 

Although, so far in Ukraine, no thorough research has 
been conducted on how exactly distance learning takes 
place in medical universities during the pandemic, but 
given the trends, it can be noted that the future of medical 
education in Ukraine will consist in the active introduc-
tion of ICT in the study of both preclinical and clinical 
disciplines.

Transformation of the learning process in medical uni-
versities is a complex and multi – stage process. Under the 
influence of the COVID-19 pandemic, it is important to 
implement such a transformation in compliance with the 
following steps:
1.	� Determination of priorities in the medical education 

during a pandemic.
2.	� Correction of the content of educational programs if 

necessary.
3.	� Evaluation of available services for widespread use in 

online learning. 
4.	� Professional development of teachers (technical literacy, 

creation of distance learning courses, etc.).
5.	� Identify current problems in online education and find 

appropriate solutions.
6.	� Analysis of innovative technologies and approaches used 

in online medical education, exchange of experience.
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7.	� Conducting a predictive analysis of the long-term 
impact of the pandemic on the further development 
of the medical education. 

CONCLUSIONS
Despite the different points of view of the medical community 
on distance learning in medicine, it can be argued that it can 
still be interesting, exciting, effective and safe in a pandemic. 
Now, more than ever, the opportunities that modern technolo-
gies provide us with come to the fore, and we should not ignore 
them. There is no doubt that all the difficulties and challenges 
on the way to transforming the educational process encourage 
teachers to learn new things, develop relevant competencies 
and look at medical education from a different angle. 

The use of a large number of online tools and ICTs to 
develop the clinical skills of medical students has become 
a real pedagogical breakthrough in medical education 
institutions, despite the different attitudes of both teachers 
and students towards them. While many will remember 
the COVID-19 pandemic as a source of disruption, it is 
likely that it will also be assessed as a catalyst for the trans-
formation of the medical education, which, thanks to the 
pandemic, will become less conservative and open to the 
use of new modern technologies.

It is already obvious that innovations, the technological 
efficiency and flexibility of educational tools will change 
medical education forever. But at the moment, it is difficult 
for the medical community and society to give an unam-
biguous assessment of the delayed effects of these changes, 
since not much is yet known about the long-term impact 
of COVID-19 on the medical education. Therefore, it is 
important to record and study the detailed and complete 
scope of changes that occur. Reassessment of the complex 
of all these changes can significantly affect the attitude of 
society to medical education as a strategic direction in the 
health care system, on which the health of humanity in the 
future and the national security of each country depends. 
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