
Acta Medica Mediterranea, 2021, 37: 2445

INVESTIGATING THE SCIENTIFIC LANDSCAPE OF GLOBAL RESEARCH ON MEDICAL 
EDUCATION RELATED TO CORONAVIRUS DISEASE-2019 (COVID-19): A BIBLIOMETRIC ANALYSIS 
AND VISUALIZATION

TurguT KaraKose1, *, ramazan Yirci2, TuncaY Yavuz ozdemir3, ibrahim Kocabas4, muraT demirKol3 
1Department of Educational Administration, Kutahya Dumlupinar University, Turkey - 2Kahramanmaras Sutcuimam University, 
Turkey - 3Firat University, Turkey - 4Yildiz Technical University, Turkey

ABSTRACT

Introduction: This study aims to inspire researchers to conduct future studies within this subject area through a bibliometric 
analysis of publications that focused on COVID-19-related medical education.

Materials and methods: The data of the study were obtained by determining publications from the Web of Science Core Collection 
(WoSCC) bibliographic database that focused on COVID-19-related medical education and then analyzed according to bibliometric 
methodology. VOSviewer software and visualization maps were used to report the analytical findings obtained from the collected data. 

Results: The findings showed that the number of publications that focused on COVID-19-related medical education increased 
steadily and consistently and that these publications focused on different topics such as “medical students,” “telemedicine,” 
“pandemic,” “undergraduate,” and “e-learning.” It was determined that the United States, the United Kingdom, China, and Singapore 
were the top contributors to the articles published on COVID-19-related medical education and that most publications consisted of 
“theoretical studies.” In addition, the results of this study revealed that in order to contribute to the rapid dissemination of scientific 
knowledge produced during the pandemic, the editorial (referee/blind review) and publication processes of journals were conducted 
quicker than usual for articles pertaining to COVID-19.

Conclusion: This study revealed the research trends and current status of publications that focused on COVID-19-related 
medical education through bibliometric analysis and provided important findings for the future research vision of this subject area. To 
the best of the authors’ knowledge, no other comprehensive bibliometric analysis of publications with a focus on COVID-19-related 
medical education has been conducted thus far. The current study, therefore, contributes to the knowledge base on COVID-19-related 
medical education by offering scientometric analysis of the existing literature and knowledge. 
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Introduction

Medical education is one of the longers 
and thereby more tiring of healthcare education 
programs. Prolonged educational studies, clinical 
practices, insomnia, and heavy workloads can all 
place serious pressure on medical students(1), yet 
the most important goal of medical school students 
is still the successful completion of their courses. 

However, with the emergence of COVID-19, 
medical students and educators alike have been faced 
with unprecedented challenges(2, 3). The new type 
of coronavirus that emerged in the Hubei Province 
of China in late 2019, spread worldwide rapidly 
during the early part of 2020. Due to the sudden 
and widespread increasing rates of cases reported, 
the World Health Organization’s (WHO) Emergency 
Committee declared a global health emergency, 
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followed by radical measures to prevent the spread 
of the pandemic in many countries(4-9). Among the 
measures taken were stay-at-home orders, societal 
lockdown, curfews, and even quarantine.(10) As a 
result of the clinical analysis of the COVID-19 virus, 
it was determined that it was rapidly communicable 
from person to person through inhalation(11), and 
as a result, schools and universities worldwide 
were forced to close their doors to face-to-face 
education(8, 12, 13). The future of education at every 
level has become uncertain due to the mass closure 
of educational institutions and even universities. 
Medical education, especially undergraduate 
medical programs, has been significantly affected by 
the general and prolonged uncertainty(14).

Social distancing was one of the key measures 
recommended by the World Health Organization to 
prevent the spread of COVID-19, which was largely 
accepted on a global scale, resulting in schools 
being forced to close their doors. Such a drastic and 
sudden change resulting in changes to the traditional 
teaching and learning methods employed(15). The 
closure of educational institutions and universities 
led to more intensive usage of what was largely 
considered innovative methods so as to ensure 
some degree of normality and continuity in national 
education systems(16, 17). 

For example, distance learning, which was also 
a preferred method prior to the COVID-19 era, is 
just one of the innovative ways employed during 
the pandemic as compensation for lack of face-to-
face learning, with classes conducted within online 
environments following university campuses having 
been vacated by their student populations. As a 
result, academicians began working from home 
offices, and the methods of clinical-based teaching 
changed significantly, resulting in the cancellation 
of many traditional assessment practices for 
medical students(18). During this process, institutions 
attempted to continue educational activities remotely 
through the affordances of online technologies(19). 
The pandemic also disrupted the traditional structure 
of medical education, which is predominantly 
structured as face-to-face learning. As a result, 
medical students experienced a largely unfamiliar 
learning process; while medical graduates started 
working with a clinical environment ,they too were 
unfamiliar with(20).

Due to the sudden imposed disruptions to 
medical education due to COVID-19, universities 
sought new methods for the continuance of medical 
education. A variety of work has been conducted in 

order to develop the medical education curriculum 
and to bring new online teaching methods into play so 
that some practical skills can be learned by medical 
students within an online environment(17, 21). Due to 
the rapid spread of the virus in training and research 
hospitals, the lack of personal protective equipment, 
and concerns related to encountering asymptomatic 
cases, training in the pre-clinical curriculum shifted 
to online environments. Even students undertaking 
their hospital rotations had to complete clinical 
skill assessments and practices within a virtual 
environment(22-24). However, online teaching was not 
totally new as it was already seen as an effective tool 
used in the education of medical students prior to the 
COVID-19 outbreak(25). In addition, the popularity 
of virtual anatomical models and simulations 
used in medical education has increased owing to 
recent technological developments(26). However, it 
is clear that the use of technology-supported tools 
and methods has increased considerably during the 
COVID-19 pandemic. In this context, asynchronous 
(e.g., pre recorded videos, podcasts) and synchronous 
(e.g., simultaneous live video conferences) distance 
education methods utilizing virtual classrooms 
quickly began to be used widely in online distance 
medical education(27).

It has been observed that many of the 
improvements in medical education have been 
developed and applied in the face of the largest 
health emergency in living memory and widespread 
difficulties experienced by all parties. During the 
COVID-19 pandemic, curriculum changes that 
focus on infection control, pandemic modeling, 
population, and public health issues have been 
added to the agenda(24, 28). The rapid development 
and reorganization of available medical resources 
have also been one of the main focuses of these 
difficult times in order to prevent the spread of the 
coronavirus disease within communities, as a means 
to meeting the increasing patient burden, and to 
ensure the provision of adequate care to those who 
contracted the virus. 

The ongoing nature of the COVID-19 outbreak 
has sharply increased the need for healthcare 
professionals on a global scale. To address these 
shortcomings, some countries have begun discussing 
the active role of medical students in combating the 
pandemic as a means of helping to overcome the 
crisis(29, 30). Some medical students have been eager 
to take on additional, and new responsibilities in 
tackling the pandemic, whilst others have shared 
their concerns regarding the potential for infection, 
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and thus placing their families at significant risk(31). 
According to Southworth & Gleason(32), rapid 
innovations have been seen in medical education, 
as well as in the evaluation of the educational 
changes brought about by the pandemic. While the 
implementation of technology-based learning has 
become a necessity very much during the pandemic, 
the advantages and potential obstacles warrant 
consideration and evaluation in greater detail. Online 
formats for the delivery of classes can undoubtedly 
provide ease of access to educational materials, 
as well as in the selection of time and location to 
receive the lesson(14). 

Additionally, written exams in medical 
education have also been conducted online during 
the current crisis. However, despite these more 
obvious advantages, the greatest potential downside 
to online medical education is in communication. 
Developing interpersonal skills and confidence to 
communicate with patients, discuss patient care with 
colleagues, and present academic studies is a key 
skill that medical students need to develop from the 
outset of their medical education. Although video-
based education can provide a good option for the 
enhancement of interactions during preclinical 
education, there are undoubtedly shortcomings to be 
recognized in this area(33). 

In medical education, whether or not online 
teaching methods will become part of the solution 
in the pre-clinical stage of medical education, 
and to what degree virtual and simulation-based 
technology will be included in clinical education 
will no doubt become more clear in the future. 
However, it is possible to say that the COVID-19 
pandemic has initiated a paradigm shift for the type 
of innovation mentioned here(14). In addition, as 
the period of normalization begins following the 
COVID-19 pandemic, online teaching should not 
be considered as simply an emergency substitute for 
face-to-face clinical training within medical schools. 
In essence, the professional identities of medical 
school students cannot be solely developed within a 
virtual environment. 

Therefore, educators must provide students 
with learning opportunities as well as practical role 
modeling within a real clinical setting(29). It may 
therefore be considered beneficial to combine online 
lectures and webinars with face-to-face education in 
order to continue the benefits of increased real-time 
attendance during the early years of medical school. 
Despite the many benefits of online education, being 
a newly qualified doctor requires close attention 

to patients and spending time on the wards. It is 
possible that future clinical rotations may be limited 
with respect to crises such as another pandemic. 
From this perspective, alternative learning methods 
should continue to be developed so as to ensure 
that the next generation of physicians is adequately 
prepared to enter the profession(34, 35). 

Consequently, it may be said that the 
COVID-19 pandemic has had profound implications 
on the planning of medical education, as well as on 
program execution and evaluation (36, 37). 

During this period, although many articles 
on COVID-19 and medical education have been 
published, the number of bibliometric studies 
examining the relationship of these two issues from 
a holistic perspective have been very few in the 
relevant literature. 

In addition, it has been observed that the scope of 
the current literature’s bibliometric studies is limited 
regarding this issue. For this reason, the current study 
aimed to conduct a bibliometric analysis of scientific 
articles, with a focus on the relationship between 
COVID-19 and medical education, based on articles 
published in journals indexed in the Web of Science 
database. This study aims to inspire researchers in 
future studies by conducting a bibliometric analysis 
of the top 100 most-cited articles that examined 
the relationship between COVID-19 and medical 
education. 

Within the framework of this general purpose, 
the sub-goals of the research can be expressed as 
follows:

• To identify the most frequently used keywords 
in the 100 most-cited articles with a focus on 
COVID-19-related medical education;

• To analyze journals that focused on COVID-
19-related medical education and published the 100 
most-cited articles;

• To examine the countries that contributed to 
the publication of the 100 most-cited articles that 
focused on COVID-19-related medical education 
and the cooperation between them:

• To reveal the research models used in the 
100 most-cited articles that focused on COVID-19-
related medical education;

• To examine the sample/working groups of the 
100 most-cited articles that focused on COVID-19-
related medical education;

• To identify the time-to-publication period of 
the 100 most-cited articles that focused on COVID-
19-related medical education.
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Material and methods

Study Design
The study constituted a bibliometric analysis 

of the top 100 most-cited scientific publications with 
a focus on COVID-19-related medical education. 
Bibliometric analyses define the research models 
of publications and also allow for in-depth content 
analysis(38). The examination of the 100 articles with 
the most citations within the scope of the current 
research was reported according to the PRISMA 
(Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses) guidelines. 

The PRISMA flowchart, as shown in Figure 
1, presents the search flow in the determination and 
scanning of resources for analysis(39). The criteria 
of the search conducted in the Web of Science 
Core Collection (WoSCC) bibliographic database 
according to the purpose of the research constitutes 
the limitations of the current study.

Data search and identification
The Web of Science Core Collection (WoSCC) 

bibliographic database was reviewed in order to 
identify publications that focused on COVID-19-
related medical education and which had been 
published between January 1 and December 31, 
2020. The data were obtained from the WoSCC 
bibliographic database on February 16, 2021, by 
determining publications focused on COVID-19-
related medical education. The WoSCC bibliographic 

database covers a large number of high-quality 
international scientific journals with the highest 
impact factor and provides detailed and reliable 
information on articles: it is widely considered the 
primary database used in bibliometric research.
(40,41) From this point of view, only publications 
from journals indexed in the WoS database were 
included in the current study.

The search query for the Web of Science (WoS) 
was the following: TS = (“covid” OR “COVID-19” 
OR “2019-nCoV” OR “COVID-19 pandemic” 
OR “SARS-CoV-2” OR “novel coronavirus” OR 
“SARS-COV”) AND TS = (“medical education” OR 
“medical students” OR “medical staff” OR “medical 
school” OR “Academic medicine” OR “learning in 
medicine” OR “faculty of medicine” OR “medical 
Teacher” OR “Medical Student” OR “student of 
medicine”). In this context, these search criteria 
constitute the limitations of the current study.

Data extraction and data analysis
A total of 446 publications indexed in the 

WoSCC bibliographic database were identified in 
line with the purpose of the current study. 

Of these publications, basic research articles, 
letters to editors, and review articles, etc. were 
included in the scope of the study. Considering a 
large number of articles included, the researchers 
conducted an in-depth review, identified the 100 most-
cited publications, and created a separate dataset 
of these items in order to avoid possible mistakes. 
During this process, differences of opinion were 
discussed until a consensus was reached between 
the researchers, and expert opinion was sought were 
deemed necessary so as to reach an agreement.

Within the scope of the research, only the 
100 most-cited publications that focused solely on 
COVID-19-related medical education were examined 
according to their subject (based on keywords), 
journal, country, method, sample/study group, and 
time-to-publication period. 

The data obtained were analyzed according 
to bibliometric methodology(38-42), and content 
analysis(43-45). Visualization maps were created using 
VOSviewer software,(46) and graphs from GraphPad 
Prism(47). 

Results and discussion

A total of 446 articles was obtained within 
the scope of the current research, which were then 
ranked according to the number of citations they had 

Figure 1: PRISMA search strategy flow diagram(39).
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each amassed. The top 100 articles with a focus on 
COVID-19-related medical education (according 
to their having been cited the most) were analyzed 
in the context of different themes. The findings 
obtained were reported under different themes 
such as journals, countries, most frequently used 
keywords (subject), research model, sample/study 
group, and time-to-publication.

Figure 2 shows the monthly distribution 
of the 100 most-cited articles, the total number 
of publications per month, and the graphical 
representation of the average citations per article.

When Figure 2 is examined, it can be stated 
that the number of publications that focused on 
COVID-19-related medical education reached the 
highest level in July 2020, and that the number 
of publications had increased regularly over the 
preceding months. When we look at the citations of 
the published articles, it can be seen that the number 
of citations increased in parallel with the number 
of publications. According to the data presented 
in Figure 1, it is possible to say that the number of 
articles published on COVID-19-related medical 
education increased steadily and consistently. 

Table 1 presents the distribution of journals in 
which the 100 most-cited articles were published. 
Accordingly, it can be seen that a significant majority 
of the articles were published in journals in the 
medical field: Medical Teacher (f = 7), Medical 
Education (f = 5), Academic Medicine (f = 5), Journal 
of Medical Education and Curricular Development (f 
= 4), and Cureus (f = 4).

Along with this, the co-occurrence network 
of journals where the 100 most-cited articles on 
COVID-19-related medical education were published 
is illustrated in Figure 3.

When Figure 3 is examined, it can be seen that 
the journals in which the 100 most-cited articles 
were published are each considered as prestigious 
journals and that these are published in the English 

Based on 100  
most-cited articles

Based on all 
publications 

in each journal

Rank Journal name TP TC CPP Journal Impact
Factor™ (JIF)*

1 Medical Teacher 7 72 10.29 2.654

2 Medical Education 5 88 17.60 4.570

3 Academic Medicine 5 66 13.20 5.354

4 Journal of Medical Education 
& Curricular development 4 29 7.25 -

5 Cureus 4 120 30.00 -

6 JAMA: Journal of the American 
Medical Association 3 246 82.00 45.540

7 BMC Medical Education 3 39 13.00 1.831

8 Psychiatry Research 2 115 57.50 2.118

9 Neurosurgery 2 17 8.50 4.853

10 Medical Education Online 2 20 10.00 1.970

11 Lancet Infectious Diseases 2 83 41.50 24.446

12 Lancet 2 45 22.50 60.390

13 Indian Pediatrics 2 23 11.50 1.186

14 Frontiers in Public Health 2 32 16.00 2.483

15 Balkan Medical Journal 2 10 5.00 1.533

16 Annals of Medicine & Surgery 2 13 6.50 -

17 Annals of Internal Medicine 2 50 25.00 21.317

18 Anatomical Sciences Education 2 30 15.00 3.759

19 Academic Radiology 2 10 5.00 2.488

Table 1: Distribution of journals that published 100 most-
cited articles. 
Notes: TP = Total publication; TC = Total citations; CPP = 
Citation per publication; Includes journals which published 2+ 
articles; *2019 data provided by Clarivate Analytics Journal 
Citation Reports (JCR).

Figure 2: Descriptive characteristics of top 100 most-
cited publications.

Figure 3: Co-occurrence network of journals which 
published 100 most-cited articles.
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language, and each has a high impact factor. Fan et 
al(48). stated that English is considered the worldwide 
language of communication accepted by the global 
scientific community. 

For this reason, publications in well-known, 
high-level international journals are known to 
reach more researchers in less time, and that the 
data in these publications are disseminated further 
and therefore used in practical applications faster. 
During the early stages of the COVID-19 outbreak, 
most of the publications in China were published 
in the Chinese language. Müller et al(49). stated that 
medical publications written in Chinese are not 
listed by some of the more comprehensive databases 
(for example, Pubmed), and therefore many such 
publications are not taken into consideration.Table 2 
shows the contributions of various countries to the 
publication of the 100 most-cited articles and also 
the number of citations each has attracted since their 
initial publication. Accordingly, it can be said that the 
United States was the top contributor (37%) to the 100 
most-cited articles on COVID-19-related medical 
education. Furthermore, the top three publishing 
countries on this topic were the United States, the 
United Kingdom, and China, which combined 
contributed to approximately 59% of the 100 most-
cited articles. This finding indicates that these three 
countries have a larger place in the articles published 
on COVID-19-related medical education.

The collaboration network among the countries 
that contributed to the publication of the 100 most-
cited articles that focused on COVID-19-related 
medical education within the scope of the current 
research is illustrated in Figure 4.

When Figure 4 is examined, it can be 
determined that the 100 studies with the most 
citations were conducted by researchers from 27 
different countries. In addition, the four countries 
with the highest number of researchers were the 
United States (f = 37), the United Kingdom (f = 13), 
China (f = 9), and Singapore (f = 7). It can also be 
seen that some of the studies were conducted with 
more than one researcher from different countries. 
In this context, whilst researchers from the Unites 
States worked with researchers from 16 different 
countries, those from the United Kingdom worked 
with colleagues from 11 other countries, Singapore 
with eight countries, and China with five countries. 
Researchers from the other 23 countries (India, 
Canada, Turkey, et al.) did not conduct studies with 
researchers from any other countries.

It was determined that the articles that focused 
on COVID-19-related medical education mostly 
originated from the United States, the United 
Kingdom, China, and Singapore. De Felice & 
Polimeni(50) stated not being surprised that the United 
States and China were among the most productive 
countries, having to contribute to the most articles on 
coronavirus research. Due to its economic strength 
and the largescale existing research infrastructure at 
its universities, the United States has played an active 
role in researching the prevention, control, diagnosis, 
and treatment of the potential global risks presented 
by the COVID-19 virus. The United States has been 
more successful in encouraging and participating in 
international collaborations due to adequate funding 
and resource availability, advanced equipment, and 

Country Number of 
publications

Number 
of citations

Citation 
density

United States 37 796 21.51

United Kingdom 13 270 20.77

China 9 917 101.89

Singapore 7 68 9.71

Canada 5 51 10.20

India 5 52 10.40

Australia 3 22 7.33

Iran 3 109 36.33

Jordan 3 41 13.67

Saudi Arabia 3 37 12.33

Turkey 3 15 5.00

Table 2: Number of publications by country based on 100 
most-cited publications.
Note: Includes countries that contributed to 3+ publications.

Figure 4: Collaboration network among countries based 
on number of publications.
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skilled researchers, and also superior conditions 
for basic medical research or experimental trials(51). 
In other bibliographic research on COVID-19 
research, the prominent position of publications 
from the United States, China, and Europe is 
clearly demonstrated(52-55). The results of a study by 
Pal(56) showed that the 100 most-cited publications 
were contributed by the United States and China, 
followed by Italy, England, India, France, Canada, 
and Germany. 

The main common feature of these countries 
is that they have each been seriously affected by 
the COVID-19 outbreak. In another bibliometric 
study, Hossain(57) examined the cross-country co-
authorship status of academics who collaborated on 
COVID-19 research. According to their findings, it 
was determined that the academics who cooperated 
the most internationally at a global level were from 
China, the United States, the United Kingdom, and 
Italy, respectively.

In the current study, the publications which 
focused on COVID-19-related medical education 
were examined in terms of subject distribution 
(according to the most frequently used keywords), 
and the findings are presented in Figure 5.

As a result of the analysis made on the 100 
published articles with the most citations, it was 
determined that a total of 180 different keywords 
were used in the 100 articles and that the most 
frequently used keywords other than “COVID-19” 
and “medical education” were “medical student” 
(f = 6), “telemedicine” (f = 6), “pandemic” (f = 5), 
“undergraduate” (f = 5), “e-learning” (f = 4), and 
“education” (f = 4). In addition, it was determined that 

the keyword “medical student” was associated with 
23 different keywords, with some of these keywords 
is “knowledge,” “online teaching,” and “anatomical 
learning.” It was determined that the keyword 
“telemedicine” was associated with 31 different 
keywords, including “training,” “telehealth,” and 
“clinical training.” 

The worldwide effect of the COVID-19 outbreak 
also led to significant changes in medical school 
curricula, especially in terms of content presentation 
and assessment(58, 59). The disallowing of face-to-face 
meetings, conferences, lectures, and training, as well 
as the closure of simulation laboratories, further 
interrupted medical education(60,61).

Although “first-hand training” is considered 
to be a key concept in medical education, it has 
become difficult and risky to conduct such medical 
education in these negative conditions. For this 
reason, information technology tools such as 
distance learning, online education, telemedicine, 
pre-recorded (asynchronous) and live-streamed 
(synchronous) lectures, simulation tools, online 
collaboration, and discussion platforms have become 
widely used in order to address the disruptions to 
medical education during the COVID-19 outbreak(60, 

62, 63). Given the need for healthcare professionals 
in controlling the ongoing COVID-19 pandemic, 
e-learning has been adopted in many settings so as 
to ensure the continuity of medical education(64). 

Although there have been few studies on 
the effectiveness of online courses in the clinical 
rotation setting, they could potentially be used to 
support traditional forms of teaching and learning. 
Technology has also impacted many other aspects of 
life over recent decades. 

Therefore, the fact that technology has now 
entered the field of medical education is considered 
to be largely normal(65), and somewhat as an 
evolutionary inevitability. Studies on COVID-19 
and medical education have stated that it is possible 
to reduce the spread of the virus through the use 
of online teaching-learning tools. For this reason, 
these tools, which are used to provide and support 
education in extraordinary conditions, have also 
been shown to be of help in protecting the health of 
both doctors, medical educators, as well as medical 
students themselves.

The findings obtained from analyzing the 
research methods employed in the 100 most-cited 
studies that focused on COVID-19-related medical 
education within the scope of the current research 
are presented in Table 3.

Figure 5: Co-occurrence network diagram of most 
frequent keywords.
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When Table 3 is examined, it can be seen that 
three different methods were used in the 100 most-
cited studies. 

In this context, it was determined that 70 of the 
100 were “theoretical studies,” plus 25 “quantitative 
studies” and five “qualitative studies.” 

The findings of the current bibliometric study 
can be said to be consistent with other studies in 
the literature. As an example, Kaya & Erbay(66) 
stated that among the COVID-19 publications, there 
were mostly “theoretical studies” such as “editorial 
materials, early accesses, letters, and reviews.” In 
bibliometric analyses conducted by Aristovnik, 
Ravšelj & Umek(67) and also by Hamidah, Sriyono & 
Hudha(68), the researchers indicated that “theoretical 
studies” such as “letters, reviews, notes, editorials” 
were quite common in the COVID-19 literature. 

In China, where the COVID-19 virus first 
appeared, numerous publications were produced 
during the early days of the pandemic. As China was 
the country most affected by the COVID-19 pandemic 
at that time, the COVID-19 research conducted by 
their institutions significantly contributed to the 
early knowledge on the virus(55). 

As science progresses cumulatively, each new 
study based on previous research results in a new 
development. Efforts spent on all types of studies are 
therefore considered to be of value, as all research 
activities contribute towards finding solutions to the 
key issues, and ultimately, to advance the science 
itself(66). For this reason, research conducted on 
COVID-19, especially in the early stages of the 
pandemic when the properties of the virus were not 
yet known, made very important contributions to the 
scientific world.

Figure 6 illustrates a density visualization map 
of the sample/study group of the 100 most-cited 
articles examined within the scope of the current 
research.

According to the findings illustrated in Figure 
6, it was determined that medical students (f = 22) 
were predominantly included in samples in the 100 
most-cited articles, followed by medical staff (f = 2), 
and nursing students (f = 2). 

Furthermore, when all the studies within the 
scope of the current research are evaluated, it can 
be stated that seven different sample types were 
preferred in total. Since the first moment that 
COVID-19 was identified, medical students and 
healthcare professionals have been at significantly 
higher risk of contracting the virus due to the 
frontline, patient-centric nature or their work(69). 
Therefore, it may be said that COVID-19 has affected 
medical students and healthcare professionals more 
than other groups. In this context, various studies 
have been conducted that have examined the 
psychological conditions experienced by healthcare 
workers due to COVID-19(70-73). In the current study, 
topics covered the most in studies in which medical 
students were sampled included distance medical 
education, medical education curriculum, problems 
in distance education, as well as measurement and 
evaluation in distance education. 

Within the scope of the current research, the 
time-to-publication period of the 100 most-cited 
studies was analyzed, and the findings are presented 
in Figure 7. At this stage, the period between the 
submission date of each study to the publisher and the 
subsequent actual publication date was determined 
in order to determine the time-to-publication period 
of the articles.

Of the examined 100 most-cited articles, 
only 45 included both an article submission date 
and a subsequent publication date. In light of the 
findings illustrated in Figure 7, it was considering 
the editorial (referee/blind review) and publication 

Publication type Number of 
publications

Number 
of citations

Citation 
density

Theoretical studies* 70 1923 27.47

Empirical 
quantitative studies 25 762 30.48

Empirical 
qualitative studies 5 44 8.80

Mixed method
studies - - -

Table 3: Number of publications and citations by 
publication type.
*Theoretical studies include literature reviews, systematic 
reviews, and meta-analyses.

Figure 6: Density visualization map of sample/study 
group in 100 most-cited publications.
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processes of the 100 most-cited articles, those 
published the quickest (f = 20) had between 1 and 
10 days from submittal to publication, whereas 
others were published over periods varying from 11 
up to 135 days. The average time-to-publication of 
the articles that included publication dates (f = 45) 
within the scope of the current study was determined 
as 9 days. In a study conducted by Helliwell et al(74). 
it was determined that the time-to-publication period 
of studies related to COVID-19 that were published 
between November 1, 2019, and March 24, 2020, was 
an average of just 5 days. 

According to Horbach(75), the rapid 
dissemination of relevant scientific knowledge has 
great importance in times of widespread crises 
affecting whole societies, which includes the current 
COVID-19 outbreak. In a study that examined the 
publication process of 14 medical journals both 
during and prior to the COVID-19 pandemic, it 
was concluded that medical journals tremendously 
accelerated the publication processes for articles 
related to coronavirus. 

As a result of the shortened editorial evaluation 
periods of these journals, the time between article 
submission and subsequent publication decreased by 
49% on average. 

However, the same research also revealed that 
no change was seen in the time-to-publication period 
for articles not related to COVID-19. However, the 
unusually fast-paced road to publication whilst 
beneficial for the faster dissemination of information, 
can also raise concerns about the legitimacy and 
robustness of the peer review process, and as a result, 
the quality of the resulting publications which may 
have been unusually rushed through review in order 
to achieve rapid publication. Horbach(75), Karakose 
et al(76). and also Homolak, Kodvanj & Virag(77) 
claimed that there was a period of intense scientific 
knowledge being produced in the early stages of 
the COVID-19 outbreak, but that serious issues 
emerged in terms of the reliability and usability of 
the published information. 

In this context, Boschiero et al.(78) also stated 
that some of the swiftly published publications on 
COVID-19 have since been withdrawn. It has been 
stated that these withdrawals may have negative 
consequences, especially for public and health 
policies that may have used or applied the “findings” 
or “recommendations” found in published works, 
and may therefore result in the rejection of evidence-
based medicine by local or national governments, as 
seen since in the case of Brazil.

Conclusion

The current research covers the bibliometric 
analysis of published articles that focused on 
COVID-19-related medical education from a broad 
perspective. In this context, examining the thematic 
structures of the 100 most-cited articles may present 
an opportunity to view and more clearly assess the 
impact of COVID-19 on medical education. In the 
publications included within the study’s scope, it 
was observed that the education of medical students, 
online learning, and distance education were 
intensively studied. 

However, when the relevant literature was 
examined in detail, it can be seen that the number 
of studies that focused on the psychosocial and 
socioeconomic effects of the COVID-19 pandemic 
on medical students has clearly been insufficient. 
Therefore, further research on the psychological and 
social effects of COVID-19 may help to compensate 
for the insufficient level of current literature in this 
area. Another important point that can be deduced 
for researchers wanting to focus on this topic in the 
future, based on the results of the current study, may 
be related the research methods seen in the current 
literature. 

Whilst there have been numerous theoretical 
and review articles written on the subject of 
COVID-19, researchers opting in the future to 
conduct empirical studies within this field according 
to qualitative, quantitative, or mixed methods based 
on evidence will significantly help contribute to 
increasing the reliability of the results published in 
this area of research. 

In addition, identifying the current research 
trends in these articles and revealing the most 
preferred methods may help to guide researchers in 
future studies on similar subjects.

Figure 7: Distribution of time-to-publication period for 
100 most-cited publications.
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Limitations and future directions

Although the current study revealed important 
findings from the analysis of articles that focused 
on COVID-19-related medical education, it also 
undoubtedly has certain limitations. Within the 
scope of the research, analyses were conducted that 
took into account the 100 most-cited publications 
that examined the relationship between COVID-19 
and medical education in the WoSCC bibliographic 
database. However, in order to evaluate the 
relationship between COVID-19 and medical 
education from a much broader perspective, it may 
be useful to conduct more comprehensive reviews 
involving other databases such as SCOPUS, 
PubMed, or Google Scholar, etc. Furthermore, it may 
be recommended to conduct scientific studies using 
qualitative, quantitative, or mixed research methods 
on larger samples/study groups so as to analyze the 
possible effects of COVID-19 on medical education 
in greater detail.
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