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Objectives The rapid production of a large volume of literature during the early phase of the COVID-19 outbreak 
created a substantial burden for clinicians and scientists. Therefore, this manuscript aims to identify and describe the 
scientific literature addressing COVID-19 from a dental research perspective, in terms of the manuscript origin, 
research domain, study type, and level of evidence (LoE). 
Materials and Methods Data were retrieved from Web of Science, Scopus, and PubMed. A descriptive analysis of 
bibliographic data, collaboration network, and keyword co-occurrence analysis were performed. Articles were 
further classified according to the field of interest, main research question, type of study, and LoE. 
Results The present study identified 296 dental scientific COVID-19 original papers, published in 89 journals and 
co-authored by 1331 individuals affiliated with 429 institutions from 53 countries. Although 81.4% were single-
country papers, extensive collaboration among the institutions of single countries (Italian, British and Brazilian 
institutions) was observed. The main research areas were: the potential use of saliva and other oral fluids as 
promising samples for COVID-19 testing, dental education, and guidelines for the prevention of COVID-19 
transmission in dental practice. The majority of articles were narrative reviews, cross-sectional studies and short 
communications. The overall LoE in the analysed dental literature was low, with only two systematic reviews with 
the highest LoE I. 
Conclusion The dental literature on the COVID-19 pandemic does not provide data relevant to the evidence-based 
decision-making process. Future studies with a high LoE are essential to gain precise knowledge on COVID-19 
infection within the various fields of Dentistry. 
Clinical Relevance The published dental literature on COVID-19 consists principally of articles with a low level of 
scientific evidence which do not provide sufficient reliable high-quality evidence that is essential for decision 
making in clinical dental practice. 
 
Keywords COVID-19, SARS-CoV-2, Epidemics, Dentistry, Bibliometrics, Knowledge discovery 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 



 The continuing outbreak of COVID-19 has raised serious concerns among the medical and research 
communities who have been faced with a highly dynamic and intensifying disease landscape. Although this new 
pathological entity is of exceptional virulence, the scientific community has struggled with insufficient information, 
inexperience, and a lack of supporting study data and as a result, there has been an enormous demand to rapidly 
produce COVID-19-related evidence that can provide a basis for effective clinical decision-making and patient 
management. 
 The dental community has also embraced the commitment to focus research in the area in order to produce 
answers to a wide-range of critical questions regarding COVID-19. Similar to General Medicine, leading journals 
from the field of Dentistry, Oral Surgery, and Oral Medicine have published a substantial number of articles aimed 
at guiding clinicians in the best management of patients with COVID-19 and to deliver expedient solutions to crucial 
questions in a short-time frame. The dental literature on COVID-19 related-issues includes: epidemiological aspects, 
patient treatment, protection of healthcare professionals, organization of hospital facilities, therapeutic efficacy of 
drugs, identifying at-risk populations, all of which can assist healthcare providers and policymakers to make 
evidence-based decisions and informed recommendations for both treating patients and minimizing its transmission 
within dental clinics and staff. 
 The unprecedented generation of a large volume of scientific data and countless reports in a short-time 
frame, providing recommendations for more reliable COVID-19 prevention and management, have shaped critical 
health communications and global pandemic discourse. The race to publish, an already known scientific 
phenomenon, has considerably expanded, impeding scientific advancement and raising concerns about the scientific 
publication process, potentially being compromised in many aspects due to the emergency situation. Further 
concerns are related to the inflation of publication metrics, used by journals that publish articles of questionable 
scientific value on popular topics [1]. That said, the production of a large volume of literature quickly during the 
early outbreak created a substantial burden for scientists and clinicians to critically evaluate the burgeoning output to 
discover research that delivered novel high-quality information, rather than those outputs summarizing or 
commenting on existing knowledge [2]. Furthermore, the rapid production of data introduces a potential concern 
over the accuracy, quality, post-publication review and critical assessment of the COVID-19-related scientific 
literature, which has led to several corrections and retractions, principally related to issues and errors in the results or 
data presented [3]. 
 Recently, bibliometric analysis has become an accepted approach to present the current status and research 
patterns of a specific scientific domain, obtain information on the progress of particular knowledge, or highlight the 
most relevant sources, authors, institutions, and countries involved in the area. Several bibliometric studies were 
conducted during the previous months of the pandemic to explore the activity and trends of COVID-19 research in 
the Medical field [4–6]. Insightful data on the extent, type, and level of evidence of COVID-19 scientific output and 
identification of well-resourced areas of study in Dentistry, provides a valuable reference to original research 
available for decision-making and clinical treatment support, as well as to direct future research in this area. Based 
on this knowledge, editors, peer reviewers, and publishers can develop or redefine journal management strategies to 
provide priority space for submissions addressing crucial COVID-19 issues. As a result, an in-depth analysis of the 
scope and nature of scientific articles on COVID-19 in Dentistry, Oral Surgery, and Oral Medicine field needs to be 
conducted. Therefore, this paper aims to identify and analyze the characteristics (demographic data, study-origin, 
study type) of scientific literature addressing COVID-19 from a dental research perspective, to recognize the most 
prolific authors, institutions, and countries of origin, prior to investigating dental research trends and publishing 
patterns related to the current pandemic. 
 
Materials and methods 

 
The main objective of this paper was to conduct a bibliometric analysis of articles related to COVID-19 and 

published in the dental research field. To offer the academic community a general picture of the way dental 
researchers have faced the pandemic, this bibliometric analysis concentrated on the COVID-19 dental scientific 
literature, examining its volume, authorship (individuals, institutions, and countries), publication sources (journals, 
conference proceedings, etc.), achieved impact according to the number of citations, and its content, considering the 



fields of interest, study designs, research questions, and level of evidence most commonly related to COVID-19 
manuscripts. 

The selection criteria of this bibliometric analysis included original scientific articles, case reports, review 
articles, and short communications published in the research field Dentistry, Oral Surgery, and Medicine (Dental, 
scientific or multidisciplinary journals) that contained terminology or keywords related to COVID-19 (including but 
not limited to SARS-CoV-2, COVID, novel coronavirus 2019) in the title, abstract, or keywords. Editorials, letters, 
news, commentaries, perspectives, opinions, scientific blogs, or technical notes were excluded from this research. 
Besides, manuscripts related to other similar coronaviruses, such as MERS-CoV or SARS-CoV, if SARS-CoV-2 or 
synonyms were not mentioned in the title, abstract, or keywords, as well as papers unavailable in full-text format, 
were also excluded. 
 

Data sources and search strategy 

 Data for this research were retrieved from Clarivate Analytics’ Web of Science (including Web of Science 
Core Collection - WoS, Korean Journal Database - KJD, Russian Science Citation Index - RSCI, SciELO Citation 
Index - SCIELO), Scopus, and PubMed, from inception to September 6, 2020 and without language restrictions. 
Two independent investigators (J.J. and A.J.) conducted preliminary searches of these databases to ensure the 
validity of the proposed concept, avoid duplication of previously considered issues, develop the most optimal 
information retrieval strategy, and identify relevant COVID-19 publications. Test search strategies were also used to 
verify the performance of selected free keywords, synonyms, and appropriate subject indexing (e.g. Medical Subject 
Headings – MeSH, https://www.ncbi.nlm.nih.gov/mesh), related to COVID-19 as the principal research concept. 
The final search strategy was customized according to the characteristics of each specific database to obtain as many 
eligible results as possible. Full details on the literature search strategy can be found in Online Resource 1. 
 
Study selection and data extraction 

 A complete metadata report was exported in plain text or BibTeX format from the searched databases and 
imported into the R environment for statistical computing and graphics [7] and duplicates removal. The selection of 
studies included in this analysis was undertaken by two independent investigators (A.J. and J.J.) who screened titles, 
abstracts, and full texts of all articles identified in the electronic literature search. With the investigators' joint 
agreement, articles irrelevant to the defined research questions were excluded from the analysis. 

The existing bibliographic attributes of all selected articles, such as authors' names and affiliations, year of 
publication, document title, abstract, publication name, document type, language, citation count, keywords or DOI, 
were automatically extracted by the principal investigator (J.J.) and saved in a specially created spreadsheet. In 
addition, the Impact factor (IF) of the journal based on the current release of Journal Citation Reports (JCRs) and 
Journal IF Quartile in the category Dentistry, Oral Surgery & Medicine (based on the Clarivate JCRs 2019) were 
also recorded. Each article was further reviewed by two investigators (A.J. and J.J.), who independently classified 
identified papers according to a field of interest, main research domain, type of study, and level of evidence (LoE) as 
previously described [8]. Any disagreement between the two investigators was resolved by consensus and discussion 
with the third investigator (V.N.). 
 
Data analysis and visualization 

A descriptive analysis of bibliographic data focused on the previously formulated research questions, as 
well as network extraction, were completed using the bibliometrix R-package [9]. To disambiguate certain terms and 
to remove transcription or indexing errors, names of authors, institutions, and countries were also manually refined 
and normalized. All institutional affiliations were normalized and included on a macro level, such as universities and 
research centers, while micro-organizations (i.e. individual departments or research units) were discarded. Articles 
originating from England, Scotland, and Wales were recategorized as being from the United Kingdom. Papers from 
Taiwan were included in the China category. 

The main results of the bibliometric analysis describe the collection in terms of the number of papers, 
authors, institutions, countries, sources, keywords, and the number of citations. The total number of contributing 
authors and the frequency of their appearances were recorded in detail. The contribution of each author was assessed 
by applying the full and fractionalized counting method [10], giving each contributing author a score of one (e.g. 



three authors each receive one full credit) or a fraction of one credit (e.g. three authors receive one-third of a credit), 
respectively. Additionally, the contributions of authors were analyzed using Dominance Factor (DF) as a ratio 
indicating the fraction of multi-authored articles in which an author appears as the first author [11]. Citation counts 
for each evaluated paper were retrieved from the Clarivate Web of Science Core Collection (Times Cited Count). 
Collaboration analysis was used to identify co-authorships and determine collaboration networks of authors, 
institutions, or countries [12], laid out using the Kamada-Kawai algorithm [13] and the Louvain clustering method 
for detecting communities in networks [14]. Keyword co-occurrence analysis was done to map and cluster terms 
extracted from keywords of the analyzed collection. In addition to keyword analysis, the distribution of articles 
based on the field of interest, research domain, study design, and LoE was used to identify and describe COVID-19-
related dental research topics and their strength based on observed levels of scientific evidence. Online Resource 2 
presents the basis for the categorization of the articles into different LoEs. No LoE was assigned to animal, in vitro, 
laboratory, pilot, and simulation studies, as well as short communications. Further, within the pyramid of evidence 
employed, the level of scientific evidence of systematic reviews and meta-analyses depends on the types of studies 
included in the review. Bibliometric networks were graphically presented using R packages bibliometrix version 
3.0.2 [9] and wordcloud2 version 0.2.1. Geomapping of the evaluated papers by country was completed using the R 
package rworldmap version 1.3.6 [15]. 
 

Results 

 The results of the search are presented in a flow diagram (Fig. 1). The search yielded 1617 articles, of 
which 988 were excluded based on the stated exclusion criteria. The study therefore comprises a total of 296 articles 
on COVID-19 in the field of Dentistry published from February to September 6, 2020 [16]. A complete list of all 
analyzed articles is given in Online Resource 3. Regarding document types, there were 93 original scientific 
manuscripts, 168 review papers, five case reports, and 30 short communications published in the English (n=257), 
Spanish (n=24), Chinese (n=9), Italian (n=5), and Dutch (n=1) language. Of the 296 published manuscripts, 97% 
were Open Access articles. 
 
Authors 

 There were 1331 authors, responsible for 1474 authorships, affiliated to 429 institutions from 53 countries. 
The number of authors per article ranged from 1 to 30, while the average number of authors per article was 4.5. Of 
the 296 papers, 26 (8.78%) were single-authored, 39 (13.18%) had two authors, 41 (13.85%) three, and the 
remaining 64.19% by four or more authors. Baghizadeh Fini M (Tehran University of Medical Sciences, Tehran, 
Iran; Oklahoma State University, Stillwater, OK, USA) was one of two authors who wrote two single-authored 
narrative literature reviews related to oral saliva and a comprehensive guideline for dentists, both published in Oral 

Oncology [17, 18]. The second author was Harikrishnan P (Teeth "N" Jaws Center, Chennai, India), who also 
published two narrative reviews on COVID-19 diagnostics, both in the Journal of Craniofacial Surgery [19, 20]. 
 The first five authors who contributed with the largest number of published COVID-19 related research are 
provided in Online Resource 4. The ranking of authors is based on their total (TA) and adjusted frequency (AF), 
which reflects multiple-authored articles (i.e. if an article is published by two authors, each receives half a credit). 
Authors of the analyzed papers are also ranked based on Dominance Factor (DF), which reflects the proportion of 
the number of multi-authored publications of an author as the first author (FA) to the total number of multi-authored 
publications of an author (MA). As one of the authors appearing in six separate papers (TA=6), whose fractionalized 
frequency and DF value were equal to 1.49 and 0.33, respectively, Samaranayake LP (The University of 
Queensland, Australia) contributed with two systematic literature reviews (LoE I and LoE V), three narrative 
literature reviews, and one short communication. It is interesting to note that the first five authors ranked by the total 
number of articles (i.e., Brennan PA, Samaranayake LP, Zhou HD, Dziedzic A, and Hua F) (Online Resource 4), 
who are employed as dentists at different dental schools, could be positively identified as "domain experts," since 
they have the past publication record related to other viral infections (between 5 and 10 articles, according to 
PubMed), in addition to the analyzed COVID-19 papers. The scientific collaboration network where nodes are 
authors and links are co-authorships is given in Online Resource 5, revealing regular study groups and pivotal 
authors of the COVID-19 research in the field of Dentistry. 



 
Institutions 

 Institutions with at least five articles on COVID-19 ordered according to their total frequency of 
appearance are presented in Online Resource 6. Sichuan University, China was the most commonly stated institution 
(n=22), followed by Wuhan University, China (n=19), the University of São Paulo, Brazil (n=14), Peking 
University, China (n=13), the University of Hong Kong, China (n=13), the University of Insubria, Italy (n=12), the 
University of Toronto, Canada (n=11), and the University of Siena, Italy (n=10). Just over one-third of the analyzed 
articles (n=107) are single-institution papers. Even though Sichuan University, China was one of the most frequently 
mentioned institutions, its collaboration was limited to only two institutions, Guangxi Medical University, China 
and Texas A&M College of Dentistry, USA. Wuhan University was also one of the more represented institutions 
characterized by weak collaboration only with the University of British Columbia, Canada and the University of 
Hong Kong. Conversely, Italian institutions, including the University of Milan, the University of Messina, Sapienza 
University, and University of Naples Federico II, were detected as highly collaborative institutions. The 
collaboration network among the 250 most frequently appearing institutions can be explored through Online 
Resource 7, where colors are used to make distinctions between different clusters, and the size of the nodes 
representing institutions indicates the total number of identified COVID-19 articles. 
 
Countries 

Authors from 53 countries, including 17 European, 16 Asian, 12 American, four African, two Oceanian, 
and two transcontinental countries (Turkey and Egypt), participated in the analyzed articles. Fig. 2 shows the 
contribution of each country within the distribution of dental COVID-19 related papers. Based on the country of the 
corresponding author, more than half of the articles (n=180, 60.8%) originated from five countries, with nearly half 
of these articles being from China and Italy (n=83, 46.1%), 35 (19.4%) from the United Kingdom, 32 (17.8%) from 
the USA, and 30 (16.7%) from Brazil. In addition to the total number of articles (TA), Online Resource 8 presents 
the number of articles based on the corresponding author's country (AC) and the number of single (SCP) or multi-
country papers (MCP). MCPs indicate the number of articles in which at least one co-author is from a country 
different from the corresponding author's country. Among 52 articles from China, 46 were papers in which the 
corresponding author was from China. The 35 were single-country, while 17 were the result of international 
collaboration. Most of the COVID-19 papers were single-country papers (SCP=241, 81.4%), originating from 36 
countries. Of the total number of articles, 42 were the result of cooperation between the two countries, while four 
and five articles were published as a collaboration of three and four countries, respectively. Cooperation between 
five, six, and seven countries was noted in three articles only. The greatest level of international collaboration was 
achieved in one paper only, in which authors from 11 countries (the UK, Netherlands, Latvia, Spain, Italy, Sweden, 
Hungary, the USA, Germany, France, and Ireland) investigated the immediate response of European Academic 
Dental Institutions to COVID-19 pandemic and future implications for dental education [21]. The social structure 
represented on a macro level using the collaboration network among countries is given in Online Resource 9. 
 
Journals 

 COVID-19 articles were published in 89 journals, with 48 being indexed on the JCR and having IF. Of the 
journals without IF, JMIR Public Health and Surveillance was the only title indexed in the MEDLINE, Clarivate 
Analytics’ Science Citation Index Expanded and Social Sciences Citation Index, while 13 and 8 were listed on the 
Clarivate Analytics’ Emerging Sources Citation Index and MEDLINE, respectively. Nine journals were indexed in 
both Emerging Sources Citation Index and MEDLINE, while ten titles did not appear on the either internationally 
significant bibliographic list or citation index. Most of the journals (79.8%) were dental journals, while the 
remaining 18 titles belonged to other scientific fields such as Biochemistry and Molecular Biology, Infectious 
Diseases, General & Internal Medicine, Public, Environmental & Occupational Health, or Education. Online 
Resource 10 shows journals' information regarding the IF of the journal based on the current release of JCRs (JCR® 
IF2019), Journal IF 2019 Quartile in WoS subject category (QC), the total number of published papers (TA), the 
total number of received citations (TC), and the average number of citations per article (mTCA).  



The largest number of COVID-19 articles was published in Oral Diseases, followed by British Journal of 

Oral and Maxillofacial Surgery, International Journal of Environmental Research and Public Health, British Dental 

Journal, International Journal of Odontostomatology, and Brazilian Oral Research. One-third of the articles 
(33.78%) were published in these journals, representing the core sources of COVID-19 research.  Information on 
journals that have published five or more COVID-19 articles is presented in Table 1. Articles published in the 
International Journal of Oral Science, Lancet Infectious Diseases and Journal of Dental Research were papers with 
the highest total number of citations. The highest number of average citations per paper was noted from articles 
published in Lancet Infectious Diseases (mTCA=246) and International Journal of Oral Science (mTCA=151.33). 
More than half of COVID-19 papers (n=191, 64.53%) were published in journals listed in JCR lists, mostly in the 
first (41.36%) and fourth (31.94%) JIF Quartiles in subject categories. 

 
Citations 

 The analyzed papers received a total of 1280 citations, ranging from 0 to 251 citations per paper. The 
average number of citations per paper was 4.3. A total of 78 papers had one or more citations, presented in Online 
Resource 3. The most cited article, dealing with the potential routes of 2019-nCov infection on the mucosa of the 
oral cavity, was the cross-sectional study published in the International Journal of Oral Sciences [22]. Among 
articles that had ten or more citations, 64.71% were narrative literature reviews, followed by four cross-sectional, 
one cohort study and one short communication. Citation analysis revealed that China was the most influential 
country with a total of 888 citations, followed by the USA (TC=111) and Italy (TC=85). The analyzed articles on 
COVID-19 published in dental journals (n=192) received a total of 1191 citations and 6.2 citations per article. A 
total of 45 (15.2%) articles published in non-dental journals received 374 citations, with an average number of 
citations per paper of 8.3. 
 

Research topics, study design and level of scientific evidence 

 In the analyzed dataset, a total of 545 authors’ keywords and 336 Keywords Plus were identified. In 
addition to keywords ‘COVID-19’, ‘Sars-Cov-2’, ‘coronavirus’, or ‘dentistry’, the most frequently used authors' 
keywords were ‘pandemic’, ‘infection control’, ‘saliva’, ‘oral health’, ‘aerosol’, ‘dental education’, ‘personal 
protection’, ‘dental practice’, or ‘transmission’. The overview of the authors' keywords revealing COVID-19 
interests of dental researchers and the frequency of their occurrence is shown in Online Resource 11. 
 COVID-19 dental research consisted mainly of articles from the field of General Dentistry (TA=197), 
dealing mostly with Public Health (TA=111) or educational (TA=11) issues, as well as guidelines for dental care 
improvement (TA=25). In Oral and Maxillofacial Surgery, the second most represented area (TA=32), 21.9% of 
articles dealt with the development of guidelines. Besides General Dentistry and Oral and Maxillofacial Surgery, 
Oral Pathology and Oral Medicine were recognized as some of the well-represented fields of interest as well 
(TA=11). 
 In addition to papers focused on several research questions, such as therapy, prevention, diagnosis, 
prognosis, or etiology (TA=156), the most common research issues were prevention (TA=43) and diagnosis 
(TA=17), quality improvement (TA=15), and therapy (TA=14). Articles from the field of general dentistry and 
public health were mostly focused on prevention and diagnosis, while papers related to education dealt generally 
with the problems of quality improvement. 
 Regarding study design, the analyzed research consisted of 160 narrative literature reviews, 73 cross-
sectional studies, 30 short communications, 11 systematic literature reviews, eight simulation or pilot studies, five 
observational, four case reports, two case series, two in vitro studies, and one cohort study. The set of examined 
short communications consisted of papers from the field of General Dentistry (over 70%), Oral Medicine, and Oral 
Pathology. 
 The largest number of articles were within LoE VII (160 narrative and three systematic literature reviews 
based on guidelines, editorials, letters to the editor, communications or perspectives), followed by LoE V (80 cross-
sectional, observational studies and case series, as well as two systematic literature reviews based mostly on cross-
sectional studies), LoE VI (six case reports), LoE IV (one cohort study and one systematic review based on one 
randomized controlled trial and observational studies), LoE I (two systematic reviews mostly based on randomized 



controlled trials), and LoE 0 (three systematic reviews based on in vitro studies, two in vitro, and eight simulation 
studies). 
 Table 2 shows a summary of the identified areas of interest, study designs, and levels of scientific evidence. 
The distribution of analyzed articles according to the study design and journal is presented in Online Resource 12. 
 

Discussion 

 Up-to-date scientific research plays a significant role in disease prevention and management, especially at 
the time of the COVID-19 pandemic, with an accompanying high global mortality rate [23]. Even though the bulk of 
scientific literature was produced in an incredibly short-time frame, an analysis of the research available to base 
clinical decision-making and treatment support during COVID-19 is required. This bibliometric study is novel in 
being the first study to identify and assess the characteristics of dental scientific COVID-19 papers published during 
the initial eight months of this pandemic. The examination of 296 scientific articles published until September 2020 
reveals which individuals, research groups, institutions, and countries have contributed the most material, as well as 
identifying which journals have published the greatest volume of COVID-19 dental research, highlighting the 
principal research issues addressed and their level of scientific evidence. 
 The principal findings of the study indicate that the majority of the dental scientific COVID-19 articles 
originate from China and Italy, which is in line with previously conducted bibliometric analysis of COVID-19 
literature in the field of Medicine [2, 5]. As a result of the COVID-19 outbreak emerging in China, and subsequently 
Italy becoming one of the countries dealing with the worst European outbreak, it was expected that the majority of 
relevant articles were attributed to Chinese and Italian authors and institutions. Given the much higher COVID-19 
infection and death rates in the USA, Brazil, and the UK [23], a greater contribution originating from these countries 
was also expected. Among those countries that published a total of ten or more dental COVID-19 articles, India, 
Chile, Spain, and Canada were also identified. India, rated as second-highest based on the total number of infected 
cases and total deaths [23], contributed with a total of 15 articles (5.1%). Given the global scale of the problem, a 
notably low level of international collaboration has been observed. This study found that 81.4% of the analysed 
COVID-19 literature were single-country papers. Among more productive countries that produced six or more 
articles, the United Arab Emirates and Saudi Arabia were the countries with the highest collaboration rates (83.3% 
and 77.8% of papers, respectively, were published in cooperation with the authors from other countries). Excluding 
countries that have published two or fewer papers, Australia and Switzerland were noted as the countries that 
published four and three articles, respectively, all being the result of international writing collaborations.  Notably 
high cooperation among the institutions of one country was observed among Italian, British and Brazilian 
institutions. 
 An interesting finding of this study is the impact achieved by the dental COVID-19 articles analyzed, 
assessed through the total number of citations received. More than half of the papers (64.5%) were published in the 
most influential and relevant journals, whose IF values indicated both the impact of those journals in the subject 
field and the likely influence that the articles published in them. However, even though based on citation counts, IF 
of the journal, introduced as a journal performance indicator, proved to be an inadequate tool for measuring article 
quality [24, 25]. Citation analysis, as one of the best-known bibliometric approaches, is widely used in research 
output evaluation for assessing research performance or impact of researchers, institutions, articles and journals. 
Despite its broad use, the intrinsic value of the citation analysis outcomes is a source of frequent discussion [26, 27], 
indicating that the number of citations does not necessarily reflect the scientific value of the article. Indeed, for 
qualitative evaluation and research assessments, the validity and reliability of citation counts require verification and 
compatibility with peer judgment. Nevertheless, citation counts could not identify a significance that had not been 
recognized by the scientific community [28, 29]. Although recently published (during 2020), 26.4% of the analyzed 
articles have already received at least one citation. The year of publication apparently has an impact on the citation 
count a paper receives, and older publications will tend to earn more citations than recent ones. However, articles 
that achieve high impact are usually cited within months of publication and certainly within a year or so [24]. Due to 
this pattern of immediacy, one of the analyzed cross-sectional studies [22] published in February 2020, was already 
included in the Clarivate Analytics' Essential Science Indicators Highly Cited Papers, according to the second bi-
monthly of 2020 (updated on July 9, 2020), as a research article published in a dental journal with the highest 



number of received citations per year. Furthermore, a total of four dental COVID-19 articles [22, 30–32] each 
received more than 100 citations and can be considered as citation ‘classics’ [33, 34]. A significantly high early 
citation rate of the original articles favoring COVID-19 research, published in some of the highest-ranked medical 
journals, was also observed [35]. Finally, the total number of citations received undeniably reflects the interest of the 
international scientific and clinical communities and the urgent need for information valuable in the ongoing 
struggle with COVID-19, rather than its quality and relevance to clinical practice and research, which remains to be 
determined over time. 

  A critical finding of this study relates to the low level of scientific evidence observed in the dental 
scientific literature on COVID-19. It is apparent that COVID-19 has been the main focus of various researchers and 
institutions worldwide for the past few months, since 1284 unique publications were identified through the literature 
search conducted on September 6, 2020. However, only 23.1% of those were original research articles, which is less 
than the analyzed production in the medical field [5]. Narrative literature reviews with LoE VII were the most 
frequent types of study design (54.1%). Higher-level evidence studies scored with LoE I, IV, or V, such as 
systematic reviews, cohort and cross-sectional studies, represented only 29.7% of the sample. However, our analysis 
revealed that only two investigations (0.67%) were systematic literature reviews of randomized controlled trials with 
the highest LoE I [36, 37]. Both reviews investigated the prevention of COVID-19 infection (e.g. reduction of 
aerosolized microbes in dental practice or effectiveness of respiratory protective equipment (RPE), respectively). In 
this regard, Samaranayake et al. [37] concluded that RPE is effective as a barrier protection against aerosolized 
microbes in healthcare settings and that their filtration efficacy is compromised by the inhalant particle size, airflow 
dynamics, mask-fit factor, period of wear, “wetness” of the masks, and their fabrication quality. In addition, Koletsi 
et al. [36] revealed that the use of preprocedural mouth rinse with preferably tempered chlorhexidine 0.2% was the 
most effective strategy for the reduction of aerosol-related bacterial load in dental practice. The majority of analyzed 
systematic reviews, based on in vitro studies, narrative reviews, editorials, guidelines, comments, perspectives, 
cohort or cross-sectional studies, were graded as studies with LoE 0, VII, V or IV. Among investigated COVID-19 
articles, a notable portion consisted of cross-sectional studies (24.7%), conducted mainly in the field of General 
Dentistry and related to public health or educational issues, as well as in the field of Oral and Maxillofacial Surgery, 
Orthodontics, and Endodontics. There were no randomized clinical trials in the analyzed set of articles. These 
findings imply that the overall LoE in the COVID-19 dental literature is disappointingly low, not providing data 
relevant for the evidence-based decision-making process, which unfortunately is consistent with data found in other 
medical fields [2, 5, 38]. For instance, the overall quality of evidence of COVID-19 articles, published in the three 
highest-ranked scientific medical journals during the same period (i.e. The New England Journal of Medicine, The 

Lancet and The Journal of the American Medical Association), is found to be below the quality average of these 
journals [35]. Therefore, more investigations in the future should be performed as randomized clinical trials so a 
clearer picture of the status of COVID-19 infection in different fields of dentistry emerges. 

Based on the analysis of keywords and noted fields of interest, three main research themes of dental 
COVID-19 papers were highlighted. This study identified top keywords that appeared in the scientific literature and 
demonstrated how they appeared across several studies. One of the significant interests among investigations that 
have been recently raised was the potential use of saliva and other oral fluids as promising samples of choice for 
COVID-19 testing. From the beginning of the pandemic, a quantitative real-time Polymerase Chain Reaction (qRT-
PCR) analysis on pharyngeal or respiratory tract swabs was considered the gold standard for the detection of 
COVID-19 [39]. This approach is relatively invasive, induces coughing and occasionally causes bleeding, and may 
potentially be a source of viral transmission [30]. However, previous studies promoted the idea that the so-called 
“posterior oropharyngeal saliva” (i.e. sputum or oropharyngeal secretions) is also a reliable source of COVID-19 
[40]. In contrast to nasopharyngeal swabs, collecting sputum is less invasive and can be performed by the patient. 
On the other hand, it should be performed before tooth brushing and breakfast, and in some cases, it may not be 
possible to provide sputum [30, 41]. Several studies revealed the presence of the virus in the salivary specimens of 
patients with previously laboratory-confirmed COVID-19 [30, 42]. Bajaj et al. [43] presented a brief review of the 
diagnostic potential of saliva as a vehicle for COVID-19 testing. In general, potential salivary diagnostic tests, 
recognized on the international and national level, may potentially be more beneficial as they are less invasive, 



cheaper, and easy to perform. However, future investigations are needed to standardize the method for the collection 
of saliva, implement the use of appropriate assays, and outline processing methods. 
 Dental education in the COVID-19 era is another frequently discussed topic. One of the most important 
challenges in dental education during this pandemic was to maintain the balance between continuing the education 
process for dental students and eradication of the virus. Practically, the curriculum of all dental schools worldwide is 
based on lectures, simulation laboratory courses, and clinical skills training. Included articles revealed that clinical 
activities at least for some time in most dental schools were restricted only to emergency cases [44–46]. Therefore, 
in order to ensure social distance, all lectures were switched to online courses using the available applications. In 
addition, simulation laboratory courses were postponed or presented as a video demonstration of simulation. 
However, due to the necessity of hands-on training for some preclinical laboratory courses, the authors suggested 
the possibility for the development of easy-to-use virtual reality haptic devices. The principal educational problem 
for undergraduate studies was that clinical training courses were completely suspended. On the other hand, clinical 
training for postgraduate students was restricted only to emergency cases. However, a survey of Huntley et al. [47] 
revealed that residents’ major concerns are directed toward the lack of clinical operative experience. Despite the 
possibilities of virtual education Al-Taweel et al. [48] reported that dental students demonstrated low-moderate 
satisfaction with technology-based learning (such as visual media, digitalized content, interactive video tools, graphs 
or web-based interaction, etc.) and the quality of material presented to them.  
 Thirty-seven of 296 included studies dealt with guidelines for the prevention of COVID-19 transmission in 
dental practice. Most of them were related to general dental practice, although several guidelines were related to 
specific dental branches (oral and maxillofacial surgery, oral medicine, orthodontics, endodontics, etc.). All of them 
suggested how to act during the patient triage, patients’ entrance into the practice, dental treatment, and 
postoperative management. A special focus was directed to the appropriate use of personal protective equipment for 
dental practitioners, limitation of aerosol-producing procedures, and adequate cleaning of potentially contaminated 
surfaces. Although the guidelines that were presented are quite useful in everyday clinical practice, their potential 
limitation is that these are often geographically specific and may not be of international relevance or importance. 
Clinical COVID-19 guidelines produced in the early stage of the pandemic demonstrated methodological 
weaknesses, especially in the rigor of their development, and poor overall quality [49]. Perhaps it is irrational to 
expect strongly evidenced guidelines for a recently emerged disease when no or only weak evidence is available. 
 Despite the massive publication effort and the existing information overload of COVID-19 research, the 
findings of this study demonstrated a worrying trend of low-evidenced COVID-19 literature. A higher prevalence of 
narrative literature reviews and guidance articles, as well as a lower prevalence of experimental research, indicate a 
considerable gap in a current COVID-19 knowledge base. Studies offering weak evidence, old findings, or data that 
cannot be generalized may lead to the development of improper procedures and inaccurate and misleading 
translation into clinical practice. 
 
Strengths  

 To the best of the authors’ knowledge, this is the first report of the characteristics of the scientific literature 
addressing COVID-19 from a dental research perspective. Furthermore, besides descriptive analysis, this study 
offers insightful data on the extent, type, and LoE of COVID-19 scientific output and identification of well-
resourced areas of study in Dentistry. Also, a complete metadata set of 296 analyzed COVID-19 articles is shared 
and reusable in future investigations related to COVID-19 dental scientific production. 
 
Limitations 

 Although the most comprehensive international (WoS, Scopus, and PubMed) and national (Korean Journal 
Database, Russian Science Citation Index, SciELO Citation Index) databases have been used for retrieval of 
scientific medical literature, they do not include journals of national importance indexed, for instance, in Chinese 
databases, in which relevant papers may have been published. Additionally, the most recent articles that were 
accepted but not published at the time of the literature search were not included in this study, so the total number of 
relevant papers is expected to be much higher. Finally, editorials are excluded from this study, even though they 
present original and significant material that may contain as much scientific information as short communications. 



Despite these limitations, we believe that the data presented in this study still provide significant insight into the 
scope and type of the large body of COVID-19 dental literature.  
  
Conclusion 
 These findings provide a relatively objective reference for peer scientists, editors and publishers, clinicians, 
healthcare providers, and policymakers to dental research trends and publishing patterns related to the current 
COVID-19 pandemic. With the quite low scientific evidence found in COVID-19 dental literature, not providing 
data relevant for the evidence-based decision-making process, future investigations are needed to obtain more 
precise knowledge of COVID-19 infection status in different fields of dentistry. 
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Figures 

 

Fig. 1. A flow diagram of the study search and identification 
WoS - Web of Science Core Collection, KJD - Korean Journal Database, RSCI - Russian Science Citation Index, 
SCIELO - SciELO Citation Index, Reasons for the exclusion: * - 30 related to Sars Cov 1, 18 not dentistry; # - not 
original papers; ‡ - 257 not original papers, 9 unavailable 
 

 
 
 



Fig. 2. Participation of each country in the distribution of dental COVID-19 articles 
(No color should be used for Figure 2 in print) 
 



Table 1. Journals 

Sources JCR® 

IF2019  
QC TA TC* mTCA 

ORAL DISEASES 2.613 Q11 24 56 2.33 

BRITISH JOURNAL OF ORAL AND MAXILLOFACIAL 
SURGERY 

1.061 Q41, 2 22 10 0.45 

INTERNATIONAL JOURNAL OF ENVIRONMENTAL 
RESEARCH AND PUBLIC HEALTH 

2.849 Q13/Q24 16 47 2.94 

BRITISH DENTAL JOURNAL 1.306 Q41 14 0 0 

INTERNATIONAL JOURNAL OF 
ODONTOSTOMATOLOGY 

- NA# 13 11 0.85 

BRAZILIAN ORAL RESEARCH 1.633 Q31 11 0 0 

PESQUISA BRASILEIRA EM ODONTOPEDIATRIA E 
CLÍNICA INTEGRADA 

- NA$ 11 0 0 

JOURNAL OF CRANIOFACIAL SURGERY 0.953 Q42 7 0 0 

JOURNAL OF DENTAL RESEARCH 4.914 Q11 7 165 23.57 

JOURNAL OF ORAL AND MAXILLOFACIAL SURGERY 2.068 Q31 6 4 0.67 

ORAL ONCOLOGY  3.979 Q11/Q25 6 31 5.17 

AMERICAN JOURNAL OF ORTHODONTICS AND 
DENTOFACIAL ORTHOPEDICS 

1.960 Q21 5 0 0 

BRAZILIAN DENTAL SCIENCE - NA$ 5 0 0 

CHINESE JOURNAL OF DENTAL RESEARCH - NA$,# 5 5 1 

CLINICAL ORAL INVESTIGATIONS 2.812 Q11 5 13 2.6 

DENTAL CADMOS - NA$ 5 1 0.2 

HEAD AND NECK-JOURNAL FOR THE SCIENCES AND 
SPECIALTIES OF THE HEAD AND NECK 

2.538 Q16/Q22 5 10 2 

JOURNAL OF DENTAL SCIENCES 1.034 Q41 5 0 0 

ODONTOESTOMATOLOGIA - NA 5 0 0 

QC - Journal Impact Factor 2019 Quartile in subject category; TA - the total number of articles; TC - the total 
number of citations for articles; mTCA - the average number of citations per article; NA - not applicable; WoS 
subject categories: 1 - DOSM; 2 - Surgery; 3 - Public, Environmental & Occupational Health; 4 - Environmental 
Sciences; 5 - Oncology; 6 - Otorhinolaryngology 
*The source of citations was Web of Science Core Collection. 
#Journal indexed in MEDLINE. 
$Journal indexed in the Clarivate Analytics’ Emerging Sources Citation Index. 
 
 



Table 2. Study design, field of interest and the distribution of articles within the pyramid of 
evidence 

LoE Study Design Field/Subfield TA 

I Systematic Literature Review General Dentistry/Public Health 2 

   2 

IV Cohort study General Dentistry 1 

 Systematic Literature Review Maxillofacial Surgery 1 

   2 

V Case series General Dentistry/Oral Medicine 2 

 Cross sectional study General Dentistry1 51 

  Oral and Maxillofacial Surgery 10 

  Orthodontics 4 

  Endodontics 3 

  Dental Traumatology 1 

  Oral Pathology 1 

  Oral Radiology 1 

  Pediatric Dentistry 1 

  Prosthodontics 1 

 Observational General Dentistry/Education, Public Health 4 

  Oral and Maxillofacial Surgery/Guidelines 1 

 Systematic Literature Review General Dentistry/Oral Medicine 1 

  Oral Pathology 1 

   82 

VI Case report Oral and Maxillofacial Surgery 4 

   4 

VII Narrative Literature Review General Dentistry2 127 

  Oral and Maxillofacial Surgery 14 

  Oral Medicine 5 

  Endodontics 2 

  Orthodontics 3 

  Dental Anesthesia 1 

  Forensic Dentistry 1 

  Microbiology 1 



  Oral Microbiology 1 

  Oral Oncology/Guidelines 1 

  Oral Pathology 1 

  Oral Radiology 1 

  Pediatric Dentistry/Guidelines 1 

  Virusology 1 

 Systematic Literature Review General Dentistry/Education 1 

  Maxillofacial Surgery/Guidelines 1 

  Prosthodontics 1 

   163 

0 In Vitro/Lab Studies General Dentistry 1 

  Preventive Dentistry 1 

 Systematic Literature Review General Dentistry/Microbiology 3 

   5 

Other Scientific Report/Pilot Study General Dentistry 1 

  Oral Microbiology 1 

 Simulation Study General Dentistry/Public Health 4 

  Oral and Maxillofacial Surgery 2 

 Short Communication General Dentistry3 22 

  Oral and Maxillofacial Surgery 2 

  Oral Medicine 3 

  Oral Pathology 1 

  Oral Radiology 1 

  Prosthodontics 1 

   38 

Total   296 

LoE - Level of Evidence; LoE I - Systematic review or meta-analysis of randomised controlled clinical trials; LoE II 
- Randomised controlled clinical trial; LoE III - Controlled clinical trial; LoE IV - Cohort study, case control study, 
systematic review or meta-analysis of cohort or case control studies; LoE V - Cross-sectional study, case series 
study, systematic review or meta-analysis of cross-sectional studies, case series or case reports; LoE VI - Case 
report; LoE VII - Narrative literature review, panel and expert opinion, systematic review or meta-analysis of 
narrative reviews, editorials, guidelines, comments, perspectives; LoE 0 - Animal research, in vitro / lab studies, 
systematic review or meta-analysis of animal, in vitro / lab studies; TA - the total number of articles; 1 - Subfields: 
Education, Public Health, Mental Health, Quality of Life; 2 - Subfields: Education, Public Health, Mental Health, 
Pharmacology, Guidelines, Pedodontics, Orthodontics; 3- Subfields: Education, Public Health, Mental Health, Oral 
Health, Oral Surgery, Guidelines, Gerodontology 
 


